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ABSTRACT 
 

A "mobile ad hoc network" is an 
autonomous system of mobile hosts connected by 
wireless links. The nodes are free to move randomly 
and organize themselves arbitrarily; thus, the 
network's wireless topology may change rapidly and 
unpredictably. Such a network may operate in a 
standalone fashion, or may be connected to the larger 
Internet.  

 
The performance of such networks was 

evaluated based on simulations. In this paper, we 
evaluate the practicality of realizing an ad-hoc 
wireless network and investigate on performance 
issues. We have tried to simulate three different 
architectures for wireless networks and compare their 
performance based on a number of factors. This study 
centers around investigating the best architecture for 
ad hoc networks. We have used ns-2 for all our 
simulations. In all our simulations, we have tried to 
quantify the effects of factors like cluster size, 
routing protocols, mobility patterns and type of 
traffic, that affect the performance of ad hoc 
networks. Specifically, this paper evaluates the 
impact of these factors on the following performance 
metrics: throughput, average routing overhead, 
packet delivery ratio and end-to-end delay across the 
three different architectures. 
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I. INTRODUCTION 
 

Ad hoc networks consist of wireless nodes that 
communicate with each other in the absence of a 
fixed infrastructure. These networks are envisioned to 
have dynamic, sometimes rapidly changing, random, 
multi hop topologies, which are likely composed of 
relatively bandwidth-constrained wireless links. In 

such a network, each mobile node operates not only 
as a host but also as a router, forwarding packets for 
other mobile nodes in the network that may not be 
within direct wireless transmission range of each 
other.  

 
Each node participates in an ad hoc routing 

protocol that allows it to discover “multi-hop” paths 
through the network to any other node. The idea of ad 
hoc networking is sometimes also referred to as 
“infrastructure less networking”, since the mobile 
nodes in the network dynamically establish routing 
among themselves to form their own network on the 
fly.  

 
Due to the limited transmission range of 

wireless networks interfaces, multiple network hops 
may be needed for one node to exchange data with 
another across the network. An important challenge 
in the design of ad hoc networks is the development 
of dynamic routing protocols that can efficiently find 
routes between two communicating nodes. These 
networks have received significant attention in recent 
years. 
 

Some examples of the possible uses of such 
ad hoc networks include interactive education, 
business meetings, soldiers in battlefield, and 
emergency disaster relief. Also, the developing 
technologies of “wearable computing” and 
communications provide applications for this 
technology. When this technology is properly 
combined with satellite-based information delivery, 
ad hoc networks can provide an extremely flexible 
method for establishing communication for fire/ 
safety/ rescue operations or other scenarios requiring 
rapidly deployable communication.  
 

A number of different architectures have 
been proposed for ad hoc wireless networks.   At one 
end of the spectrum we have the single hop cellular 
architecture and at the other end we have the pure ad  



 
 
 

 
 
 



 
 
 

 
 
 



 
 
 
 

 
 
 



 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

  
 



 
 
 

 
 



 
 
 

 
 



 
 
 

 
 


