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ABSTRACT 

Now a days Mobile Ad Hoc Networks are becoming a major immerging technology in mobile computing . In this paper we focus 
on the evolution of the MANET, the challenges in it and a wide area of it’s applications. In the first section we provide a brief 
information about the history and  evolution  of MANET , next to it we discuss the  major challenges in Mobile Ad Hoc Networks 
and towards the end we mentioned some of the application of MANET.  
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1. INTRODUCTION   
Mobile Ad Hoc Networks (MANETs) has become one of the most prevalent areas of research in the recent years because 
of the challenges it pose to the related protocols. MANET is the new emerging technology which enables users to 
communicate without any physical infrastructure regardless of their geographical location, that’s why it is sometimes 
referred to as an ―infrastructure less network. The increase of cheaper, small and more powerful devices make MANET 
a fastest growing net-work. An ad-hoc network is self-organizing and adaptive. Device in mobile ad hoc network should 
be able to detect the presence of other devices and perform necessary set up to facilitate communication and sharing of 
data and service. Ad hoc networking allows the devices to maintain connections to the network as well as easily adding 
and removing devices to and from the network. Due to nodal mobility, the network topology may change rapidly and 
unpredictably over time. The network is decentralized, where network organization and message delivery must be 
executed by the nodes themselves. Message routing is a problem in a decentralize environment where the topology 
fluctuate. While the shortest path from a source to a destination based on a given cost function in a static network is 
usually the optimal route, this concept is difficult to extend in MANET. The set of applications for MANETs is 
miscellaneous, ranging from large-scale, mobile, highly dynamic networks, to small, static networks that are constrained 
by power sources.  
As Wireless networks have become increasingly popular in the past few decades, particularly within the 1990’s when they 
are being adapted to enable mobility and wireless devices became popular. As the popularity of mobile devices (MDs) and 
wireless networks significantly increased over the past years, wireless ad hoc networks has now become one of the most 
lively and active fields of communication and networking research. As there are  many attractive future applications of 
mobile ad hoc networks (MANETs), there are still some critical challenges and open problems to be solved.  
 
2. HISTORY OF MANET 
An The whole life-cycle of ad-hoc networks could be categorized into the first, second, and the third generation ad-hoc 
networks systems. Present ad-hoc networks systems are considered the third generation. The first generation goes back to 
1972. At that time, they were called PRNET (Packet Radio Networks). The history of ad-hoc networks can be dated back 
to the DoD1-sponsored Packet Radio Network (PRNET) research for military purpose in 1970s, which evolved into the 
Survivable Adaptive Radio Networks (SURAN) program in the early 1980s [1]. In conjunction with ALOHA (Areal 
Locations of Hazardous Atmos-pheres) and CSMA (Carrier Sense Medium Access), approaches for medium access 
control and a kind of distance-vector routing PRNET were used on a trial basis to provide different networking 
capabilities in a combat environment. The second generation of ad-hoc networks emerged in 1980s, when the ad-hoc 
network systems were further enhanced and implemented as a part of the SURAN (Survivable Adaptive Radio Networks) 
program. This provided a packet-switched network to the mobile battlefield in an environment without infrastructure. 
This program proved to be beneficial in improving the radios' performance by making them smaller, cheaper, and 
resilient to electronic attacks. In the 1990s, the concept of commercial ad-hoc networks arrived with note-book computers 
and other viable communications equipment. At the same time, the idea of a collection of mobile nodes was proposed at 
several research conferences. Since mid 1990s, a lot of work has been done on the ad hoc standards. Within the IETF, the 
MANET working group was born, and made effort to standardize routing protocols for ad hoc networks. Meanwhile, the 
IEEE 802.11 subcommittee standardized a medium access protocol that was based on collision avoidance and tolerated 
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hidden terminals, for building mobile ad hoc network prototypes out of notebooks and 802.11 PCMCIA cards. There are 
current-ly two kinds of mobile wireless networks. The first is known as infrastructured networks with fixed and wired 
gateways. Typical applications of this type of “one-hop” wireless network include wireless local area networks (WLANs). 
The second type of mobile wireless network is the infrastructureless mobile network, commonly known as the MANET. 
MANET is usually a self-organizing and selfconfiguring “multi-hop” network which does not require any fixed 
infrastructure. In such network, all nodes are dynamically and arbitrarily located, and are required to relay packets for 
other nodes in order to deliver data across the network. 
 
3. MAJOR CHALLENGES IN MANET 
Regardless of the attractive applications, the features of MANET introduce several challenges that must be studied 
carefully before a wide commercial deployment can be expected. These include [6,7]  
Dynamic topologies: Nodes are free to move arbitrarily; thus, the network topology--which is typically multi hop, may 
change randomly and rapidly at unpredictable times, and may consist of both bidirectional and unidirectional links 
Routing: Since the topology of the network is constantly changing, the issue of routing packets between any pair of nodes 
be-comes a challenging task. Most protocols should be based on reactive routing instead of proactive. Multi cast routing is 
another challenge because the multi cast tree is no longer static due to the random movement of nodes within the 
network. Routes between nodes may potentially contain multiple hops, which is more complex than the single hop 
communication. 
Device discovery- Identifying relevant newly moved in nodes and informing about their existence need dynamic update to 
facilitate automatic optimal route selection.  
Bandwidth-constrained-variable capacity links: Wireless links will continue to have significantly lower capacity than 
their hardwired counterparts. 
 Power-constrained and operation: Some or all of the nodes in a MANET may rely on batteries or other exhaustible means 
for their energy. For these nodes, the most important system design criteria for optimization may be energy conservation. 
For most of the light-weight mobile terminals, the communication-related functions should be optimized for lean power 
consumption. Conser-vation of power and power-aware routing must be taken into consideration.  
Security and Reliability: In addition to the common vulnerabilities of wireless connection, an ad hoc network has its 
particular security problems due to e.g. nasty neighbor relaying packets. The feature of distributed operation requires 
different schemes of authentication and key management. Further, wireless link characteristics introduce also reliability 
problems, because of the li-mited wireless transmission range, the broadcast nature of the wireless medium (e.g. hidden 
terminal problem), mobility-induced packet losses, and data transmission errors. Mobile wireless networks are generally 
more prone to physical security threats than are fixed-cable nets. The increased possibility of eavesdropping, spoofing, 
and denial-of-service attacks should be carefully consi-dered.  
Quality of Service (QoS): Providing different quality of service levels in a constantly changing environment will be a 
challenge. The inherent stochastic feature of communications quality in a MANET makes it difficult to offer fixed 
guarantees on the services offered to a device. An adaptive QoS must be implemented over the traditional resource 
reservation to support the mul-timedia services.  
 Inter-networking: In addition to the communication within an ad hoc network, inter-networking between MANET and 
fixed networks (mainly IP based) is often expected in many cases. The coexistence of routing protocols in such a mobile 
device is a challenge for the harmonious mobility management.  
Multicast: Multicast is desirable to support multiparty wireless communications. Since the multicast tree is no longer 
static, the multicast routing protocol must be able to cope with mobility including multicast membership dynamics (leave 
and join).  
IP-Layer Mobile Routing-An improved mobile routing capability at the IP layer can provide a benefit similar to the 
intention of the original Internet, viz. "an interoperable internetworking capability over a heterogeneous networking 
infrastructure".  
Diffusion hole problem: The nodes located on boundaries of holes may suffer from excessive energy consumption since 
the geographic routing tends to delivers data packets along the hole boundaries by perimeter routing if it needs to bypass 
the hole. This can enlarge the hole because of excessive energy consumption of the node boundaries nodes. 
 
4. APPLICATION OF MANET 
With the increase of portable devices as well as progress in wireless communication, ad-hoc networking is gaining im-
portance with the increasing number of widespread applications. Ad-hoc networking can be applied anywhere where 
there is little or no communication infrastructure or the existing infrastructure is expensive or inconvenient to use. Ad hoc 
networking allows the devices to maintain connections to the network as well as easily adding and removing devices to 
and from the network. The set of applications for MANET is diverse, ranging from large-scale, mobile, highly dynamic 
networks, to small, static networks that are constrained by power sources. Besides the legacy applications that move from 
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traditional infra structured environment into the ad hoc context, a great deal of new services can and will be generated for 
the new environment. Typical applications in-clude [3,7]  
Military Battlefield: Military equipment now routinely contains some sort of computer equipment. Ad- hoc networking 
would allow the military to take advantage of commonplace network technology to maintain an information network 
between the sol-diers, vehicles, and military information headquarters. The basic techniques of ad hoc network came from 
this field.  
Commercial Sector: Ad hoc can be used in emergency/rescue operations for disaster relief efforts, e.g. in fire, flood, or 
earth-quake. Emergency rescue operations must take place where non-existing or damaged communications infrastructure 
and rapid deployment of a communication network is needed. Information is relayed from one rescue team member to 
another over a small hand held. Other commercial scenarios include e.g. ship-to-ship ad hoc mobile communication, law 
enforcement, etc.  
Local Level: Ad hoc networks can autonomously link an instant and temporary multimedia network using notebook 
computers or palmtop computers to spread and share information among participants at e.g. conference or classroom. 
Another appropriate local level application might be in home networks where devices can communicate directly to 
exchange information. Similarly in other civilian environments like taxicab, sports stadium, boat and small aircraft, 
mobile ad hoc communications will have many applications.  
Personal Area Network (PAN): Short-range MANET can simplify the intercommunication between various mobile 
devices (such as a PDA, a laptop, and a cellular phone). Tedious wired cables are replaced with wireless connections. 
Such an ad hoc net-work can also extend the access to the Internet or other networks by mechanisms e.g. Wireless LAN 
(WLAN), GPRS, and UMTS. The PAN is potentially a promising application field of MANET in the future pervasive 
computing context.  
MANET-VoVoN: A MANET enabled version of JXTA peer-to-peer, modular, open platform is used to support user 
location and audio streaming over the JXTA virtual overlay network. Using MANET-JXTA, a client can search 
asynchronously for a user and a call setup until a path is available to reach the user. The application uses a private 
signaling protocol based on the exchange of XML messages over MANET-JXTA communication channels . 
  
5. CONCLUSION 
The aim of this paper is to understand the challenges and application of MANET, so as to boost the research work in this 
field. During the study we understand that ,Mobile Ad-hoc Networks (MANETs) are expected to be very useful and 
important infrastructure for achieving future ubiquitous society. Designing MANET protocols and applications is a very 
complicated task since it is hardly possible to build large-scale and realistic test beds in real world for performance 
evaluation . The listed challenges and applications in our paper will give a new way   for researchers to make  
development in this area. 
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