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Abstract— (Mobile Ad-Hoc Network) refers to a network 

that is highly dynamic in nature because of node mobility, 

resource constrained environment and infrastructure-less 

network. To design any wireless network the primary 

strategies are rapidly change of topology and routing 

overhead protocol selection. In MANET every node acts as a 

router that maintains route to another node and is always free 

to join the network or leave the network. In our proposed 

paper, we analyze a MANET’s performance for different 

routing protocols these are Distance Sequenced Distance 

Vector (DSDV), Ad Hoc On-Demand Distance Vector 

(AODV), and Dynamic Source Routing (DSR). With the 

help of these protocols, we do a comparison to understand 

the quality of communication between the different nodes 

communicating in terms of throughput, end to end delay and 

accessing time. We will consider node mobility, node size, 

node density as input parameters for doing the same. 
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I. INTRODUCTION 

Wireless means without wires. It describes the 

communication between sender and receiver without 

establishing any physical connection between them. The wire 

is replaced by the transmission of electromagnetic waves 

through the air. It allows user to exchange information and 

services electronically without physically connected. 

The growth of mobile communication in recent 

years is especially observed in the field of mobile system, 

wireless local area network. The fast growth in the mobile 

communication is mainly due to the mobility offered to end 

users, giving information access to people anywhere, easy 

deployment, and user friendliness. 

Wireless networks are classified into two categories; 

Infrastructure networks and Ad Hoc networks. 

Infrastructure networks: Most Wi-Fi networks 

function in infrastructure mode. All computing devices on 

the network communicate through a single access point, 

which is generally the router. For example, let us assume that 

you have two laptops sitting near each other, both connected 

to the same wireless network. Even on sitting right near to 

each other, they’re not communicating directly. They are 

communicating indirectly through the wireless access point 

i.e. router. They send packets to the access point which is a 

wireless router and it sends the packets back to the other 

laptop. In Infrastructure mode there is a central access point 

to which all devices get connected. 

Ad-hoc mode is known as “peer-to-peer” mode. In 

Ad-hoc networks no centralized access point is required. The 

devices on the wireless network connect directly to each 

other. If there are two laptops in ad-hoc wireless mode, they 

get connect directly to each other, there is no need for a 

centralized access point. 

Mobile ad hoc network (MANET) has been popular 

research topic since 1990 with the growth of mobile devices 

like smart phones ,laptops, WIFI ,sensors, etc that cooperate 

in a distributed manner and communicate with each other 

over wireless links in order to provide the necessary network 

functionality in the absence of a fixed infrastructure like in 

cars ,airplanes etc. MANETs are a kind of Wireless ad hoc 

network that usually has a routable networking environment 

on top of a Link Layer ad hoc network. MANETs consist of 

a peer-to-peer, self-forming, self-healing network. Each 

device in a MANET is able to move independently in any 

direction, and can therefore change its links to other devices 

frequently. Each device must forward traffic unrelated to its 

own use and therefore act as a router.  

In a MANET we have to equip each device to 

continuously maintain the information required to properly 

route traffic. 

 
Fig. 1: MANET Architecture 

A mobile ad-hoc network (MANET) is an ad-hoc 

network but an ad-hoc network may be a MANET but it is 

not necessarily a MANET. 

II. RELATED WORK 

Many routing protocols have been proposed but only some 

comparisons have been made. The work done by the 

Monarch project at Carnegie Mellon University (CMU) has 

compared some of the routing protocols and has evaluated 

them based on the same quantitative metrics. They presented 

the result in the article “A performance comparison of multi-

hop ad-hoc wireless network routing protocols.” [4] 

Verma et. al. [1] discusses the MANET 

performance over AODV protocol. It focuses on two 

parameters, Packet Delivery Fraction (PDF) and Average 

End to End Delay.  

Where PDF= (Actual Received Packet/Actual send 

packet)*100% Average End to End Delay= End to End 

delay/ Received Packet  

The authors concluded that the performance of 

AODV routing protocol over Transmission Control Protocol 

is more efficient than Constant Bit Rate. Thus, TCP traffic is 

better than CBR traffic. 

In the Monarch Project [2], the authors provide a 

comprehensive study about AODV, DSDV, TORA and 

DSR protocols. The study considers the periodic 

advertisements, hop-by-hop routing, source routing, On-

demand route discovery the usage of the feedback from 

MAC layer when there is a failure. 
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Few other simulation results have been done on 

individual protocols. Several simulation based performance 

comparisons have been done for ad-hoc routing protocols in 

the recent years. The performance comparison of two on-

demand routing protocols AODV and DSR were presented 

using NS-2 Simulator. [3]  

Mostly Mobile Ad-Hoc networks are used in 

Military communication by soldiers, tanks, planes, mobile 

offices, meetings small aircrafts, education systems with set-

up of virtual classroom conference rooms etc.  

An ad-hoc network is a collection of wireless 

mobile hosts which form a temporary network without help 

of any stand-alone infrastructure or centralized 

administration [5]. Mobile Ad-hoc networks are self-

organizing multi-hop wireless networks where, the structure 

of the network changes dynamically. This is mainly because 

nodes mobility [5]. Nodes in these networks utilize the same 

access wireless channel, cooperate and engage themselves in 

multi-hop forwarding. The node in the network acts as 

routers that route data to/from other nodes in network [6]. 

III. ROUTING PROTOCOL 

Routing protocols distribute routing information to all 

routers on a network. Routing protocols were created for 

routers. If a router knows about all other routers connected 

to the network, each router can calculate the best path to use 

to deliver your traffic. The routing protocol also tells how 

routers in a network share and exchange information with 

each other and report changes. The router learns about 

remote networks from neighbor routers. The router builds a 

routing table. When the network is directly connected then 

the router already knows how to get into the network. If the 

networks are not attached, the router must learn how to get 

to the remote network with either static routing or dynamic 

routing. The routing protocol enables a network to 

make dynamic adjustments to its conditions, so routing 

decisions do not have to be predetermined and static. 

These protocols have been designed to allow the 

exchange of routing tables between routers. There are a lot 

of different routing protocols, each of them designed for 

specific network sizes. 

A routing protocol plays a major role to measure 

the performance of a MANET. Routing techniques are 

required for exchanging data between sensor nodes and the 

base stations for communication. 

Routing Protocols can be classified: 

According to mode of functioning and type of 

target applications into Proactive, Reactive and Hybrid.  

According to participation style of the nodes into as 

Direct Communication, Flat and Clustering Protocols.  

According to the Network Structure as 

Hierarchical, Data Centric and Location  

 
Fig. 2: Classification of Routing Protocols 

In a Proactive Protocol the nodes switch on their 

sensors and transmitters, sense the environment and transmit 

the data through the predefined route. The Low Energy 

Adaptive Clustering hierarchy protocol (LEACH) uses this 

type of protocol. This type of protocols maintains fresh lists 

of destinations also known as table driven and their routes 

by periodically distributing routing tables throughout the 

network. 

In Reactive Protocol if there are sudden changes in 

the sensed attribute beyond some threshold value, the nodes 

get immediately reacted. This type of protocol is used in 

time critical applications. Reactive protocols set up routes 

on-demand also known as on demand routing protocol. If a 

node wants to communicate with a node to which it has no 

route, then the routing protocol will try to establish such a 

route. This protocol finds a route on demand by flooding the 

network with Route Request packets.  

Hybrid Protocols Incorporate both Proactive and 

Reactive concepts. They first calculate all routes and then 

improve the routes at the time of routing. The choice of one 

or the other method requires predetermination for typical 

cases.  

Our key protocols for comparison are DSDV, 

AODV and DSR. 

A. Destination-Sequenced Distance Vector (DSDV) 

Destination-Sequenced Distance Vector (DSDV) routing 

protocol is an extension to Bellman Ford routing algorithm. 

This routing protocol was developed in 1994 by C. Perkins 

and it is a proactive distance vector routing protocol. This 

protocol guarantees loop freeness. 

In DSDV each node maintains a routing table that 

contains the information regarding all possible routes within 

a network, the number of hops in each route and the 

sequence of each node. The sequence number is assigned by 

destination node of the route, shows how old the route is. 

The lower the sequence number, the older the route is. 

When a node A needs to select a route to node B it checks 

its routing table. If more than one such route is found the 

newer one is used and if more than one route shares the 

same sequence number then the shortest route is chosen. 

The network nodes periodically broadcast their routing table 

in order to propagate topology knowledge throughout the 

network. A part from this periodic transmission, a station 

node also transmits its routing table if a significant change 

occurs in topology. The entry will have information about 

the node’s IP address, last known sequence number and hop 

count to reach that node. The table also keeps track of the 

next hop neighbor to reach the destination node, the 

timestamp of the last update received for that node. 

The DSDV update message consists of three fields 

 Destination Address 

 Sequence Number  

 Hop Count. 

B. Ad hoc On Demand Distance Vector (AODV) 

AODV is Reactive or on Demand routing protocol. It is a 

descendant of DSDV. AODV uses bi-directional links. 

Route discovery cycle used for route finding. Sequence 

numbers used for loop prevention and as route freshness 

criteria. AODV provides unicast and multicast 

communication. AODV discovers routes only when 

necessary and it does not maintain routes from every node to 

every other.  Routes are maintained only just as long as 
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necessary AODV uses routing tables to store routing 

information. A routing table for unicast routes and a routing 

table for multicast routes. AODV uses the following fields 

in each route table entry:  

 Destination IP Address 

 Valid Destination Sequence Number flag 

 Destination Sequence Number 

 Other state and routing flags (e.g., valid, invalid, 

repairable, being repaired) 

 Network Interface 

 Next Hop 

 Hop Count (number of hops needed to reach 

destination) 

 List of Precursors 

The route table stores: For each destination, a node 

maintains a list of precursor nodes, to route through them. 

Precursor nodes help in route maintenance (more later). 

When a node has to send a packet to some 

destination it first checks its routing table to check if it has a 

current route to the destination if it has then it forwards the 

packet to next hop node. If No, then it initiates a route 

discovery process. Route discovery process begins with 

creating a Route Request (RREQ) packet (source node 

creates it). The packet contains – source node’s current 

sequence number, source node’s IP address, destination 

sequence number, destination IP address. Packet also 

contains broadcast ID number. Broadcast ID gets 

incremented each time a source node uses RREQ .Broadcast 

ID and source IP address form a unique identifier for the 

RREQ. Broadcasting is done through Flooding. 

C. Dynamic Source Routing (DSR) 

Dynamic Source Routing (DSR) is a self-maintaining 

routing protocol for wireless network. In Dynamic Source 

Routing, each source computes the route to be used in 

transmitting its packets to the selected destinations. This is 

an On Demand Mechanism. 

It uses Source routing which is a technique 

whereby the sender of a packet can specify the route which a 

packet should follow through the network. It has two main 

components, called Route Discovery and Route 

Maintenance 

It uses Route discovery is in which suitable source 

route by searching its Route Cache of routes previously 

learned, but if no route is found in its cache, it will start the 

Route Discovery protocol to find a new route. 

Route Maintenance ensures that the transmission 

path remains minimum and loop-free as network conditions 

change, even if this requires changing of the route during a 

transmission. 

 
Fig. 3: Comparison of DSDV, DSR and AODV 

IV. RESULTS AND ANALYSIS 

In this Paper, the Comparison is based on performance 

metric: Throughput, End to End Delay and packet accessing 

time in MAC layer. 

 Throughput: The ratio of the total amount of data that 

reaches a receiver from a sender to the time it takes for 

the receiver to get the last packet is referred to as 

throughput.  

 End to End Delay: End-to-end delay is the average 

time delay for data packets from the source node to the 

destination node.  

 Accessing Time: Accessing Time is the delay from 

sending a packet into a network to desired receiving 

time; the term is understood slightly differently in 

various contexts and accessing issues also vary from 

one protocol to another.  Access time consists 

of latency (the overhead of getting to the right place on 

the device and preparing to access it) and transfer time. 

Network latency is how much time it takes for 

a packet of data to get from one designated point to another. 

 
Fig. 4: Throughput 

In figure 3, the factor on which plots are being 

compared between DSDV, AODV and DSR routing 

protocols is throughput. The plots represent that DSR 

routing protocols perform well in terms of throughput as 

compared to DSDV and AODV routing protocols with 30 

nodes. As AODV performs well than DSDV because 

overhead of DSR and AODV routing is less than DSDV 

routing protocol. AODV is based on reactive routing 

protocol, in which source node starts its work, when any 

packet is been given to source node to transmit it to 

destination node. So basically, time is the important factor 

for AODV 

 
Fig. 5: End to End Delay 
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In figure 5, plots are being drawn between DSDV, 

AODV and DSR protocols comparison on the behalf of end-

to-end delay factor. The results exhibits that the DSR gives 

minimum delay as compared to DSDV and AODV. As 

DSDV performs worst in this scenario due to its proactive 

nature and takes time in route discovery mechanism within 

fixed node mobility scenario. 

 
Fig. 6: Relationship between Accessing Time and Packet 

size of AODV and DSR 

In figure 6, plots are being drawn between AODV 

and DSR because of DSDV perform worst in the scenario. 

As the packet size increases delay time also increases .The 

result best shown by DSR protocol. Ideally the access time 

is as close to zero as possible 

V. CONCLUSION 

In this paper, we studied the performance of MANET 

routing protocols; DSDV, AODV and DSR. The different 

performance metrics were investigated with respect to 

number of nodes, packets size. In our experiments, DSR has 

shown better performance in terms of throughput, end to end 

delay and accessing time with respect to packet size.  

DSR performs better than AODV with our 

illustrated comparable results for other performance metrics.  

Our future studies will also investigate the 

performance of proactive protocols and the performance of 

reactive protocols versus the possibility of introducing a 

new hybrid protocol that introduces on the strengths of both 

categories. 
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