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1.3 Mobile Ad hoc Network
(MANET)

A wireless Ad hoc network is a
collection of two or more wireless
devices having the capability to
communicate with each other
without the aid of any centralised
administrator. Each node in a
wireless ad hoc network
functions as both a host and a
router. The network topology is in
general dynamic, because the
connectivity among the nodes
may vary with time due to node
mobility, node departures and
new node arrivals. Hence, there
is a need for efficient routing
protocols to allow the nodes to
communicate.

Ad hoc nodes or devices should
be able to detect presence of
other such devices to allow
communication and information
sharing. Besides that, it should
also be able to identify types of
services and corresponding
attributes. Since the number of
wireless nodes change on the fly
and as a result the routing
information also changes to
reflect changes in link
connectivity. Hence the topology
of the network is much more
dynamic and the changes are
often unpredictable as compared
to the fixed nature of existing
wired networks.

The dynamic nature of wireless
medium, fast and unpredictable
topological changes, limited
battery power and mobility raise
many challenges for designing a
routing protocol. Due to the
immense level of challenge in
designing a routing protocol for
mobile ad hoc networks, there
are a number of recent
developments, all focussing to
provide an optimum solution for
routing. However, majority of
these solution attains a specific
goal (for example minimizing

delay, overhead etc) while
compromising other factors (for
example scalability, route
reliability etc). Thus an optimum
routing protocol that can cover
most of applications/user
requirements and at the same
time cope up with the stringent
behaviour of wireless medium is
ever desirable.

On the other hand there is
another kind of MANET nodes,
they are fixed network, the

AD HOC CLIENT TO CLIENT

connection between components
is relatively static, the sensor
network it's the main example for
this kind of fixed network [8]. All
components that used in the
sensor network are wireless and

deployed in large area. The
sensors can collect the
information and route data back
to a central processor or monitor.
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The topology for the sensor
network may be changed if the
sensors lose power. Therefore,
it's considering the sensors
network as fixed ad hoc network.
Each of the nodes has a wireless

interface and
communicates
with each
other over
either radio or
infrared.
Laptop
computers and
personal
digital
assistants that
communicate directly with each
other are some examples of
nodes in an ad-hoc network.
Nodes in the Ad hoc network are
often mobile, but can also consist
of stationary nodes, such as
access points to the Internet.
Semi mobile nodes can be used
to deploy relay points in areas
where relay points might be
needed temporarily. Figure 3
shows a simple ad-hoc network
with three nodes. The outermost
nodes are not within transmitter
range of each other. However the
middle node can be used to
forward packets between the
outermost nodes. Node B is
acting as a router and the nodes
A, B & C have formed an ad-hoc
network.
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Figure 3 Connectivity between
nodesA,B&C

An Ad hoc network uses no
centralized administration. This
ensures that the network won't




collapse just because one of the
mobile nodes moves out of
transmitter range of the others.
Nodes should be able to
enter/leave the network as they
wish. Because of the limited
transmitter range of the nodes,
multiple hops may be needed to
reach other nodes. Every node
wishing to participate in an ad-hoc
network must be willing to forward
packets for other nodes. Thus
every node acts both as a host and
as a router. A node can be viewed
as an abstract entity consisting of
a router and a set of affiliated
mobile hosts. A router is an entity,
which, among other things runs a
routing protocol. A mobile host is
simply an IP-addressable
host/entity in the traditional sense.
Ad hoc networks are also capable
of handling topology changes and
malfunctions in nodes. It is fixed
through network reconfiguration.
For instance, if a node leaves the
network and causes link
breakages, affected nodes can
easily request new routes and the
problem will be solved. This will
slightly increase the delay, but the
network will still be operational.

1.3.1 Mobile Ad hoc Networks
History

The history of wireless networks
started in the 1970s and the
interest has been growing ever
since. During the last decade, and
especially at its end, the interest
has almost exploded probably
because of the fast growing
Internet. The tremendous growth
of personal computers and the
handy usage of mobile computers
necessitate the need to share
information between computers
the complete life-cycle of Ad hoc
networks could be characterized
into the first, second, and the third
generation Ad hoc networks.

The first generation goes back to
1972. At the time, they were called
PRNET (Packet Radio Networks).
In conjunction with ALOHA (Areal
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Locations of Hazardous
Atmospheres) [9], approached 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
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the Ad hoc network were further
enhanced and implemented as a
part of the SURAN (Survivable
Adaptive Radio Networks) project
that aimed at providing ad hoc
networking with small, low-cost,
low-power devices with efficient
protocols improved scalability and
survivability [11]. This provided a
packet-switched network to the

mobile battlefield in an
environment without
infrastructure.

In the 1990s, the concept of

commercial Ad hoc networks
arrived with notebook computers
and other viable communications
equipment. At the same time, the
idea of a collection of mobile
nodes was proposed at several
research conferences.

The IEEE 802.11 subcommittee
had adopted the term "Ad hoc
networks" and the research
community had started to look into
the possibility of deploying Ad hoc
networks in other areas of
application. Meanwhile, work was
going on to advance the previously
built ad-hoc networks. GloMo

&

(Global Mobile Information
Systems) and the NTDR (Near-
term Digital Radio) are some of the
results of these efforts [12]. GloMo
was designed to provide an office
environment with Ethernet-type
multimedia connectivity anywhere
and anytime in handheld devices.

1.3.2 Mobile Ad hoc Networks
Definition

A clear image of precisely what is
meant by an ad hoc network is
difficult to identify. In today's
scientific literature, the term is
used in many different ways.
There are many different
definitions, which described Ad
hoc networks, but only three will
be presented. The first one is
given by "Internet Engineering
Task Force (IETF) group [1] and
the second one is given by "NIST-
National Institute of Standard and
Technology" [13] and finally the
definition given by " INTEC
Research Group" [14].

In Mobile Ad hoc Networks
(MANET), the wireless nodes are
free to move and still connected
using the multi-hop with no
infrastructure support. The vision
of mobile Ad hoc networking is to
support robust and efficient
operation in mobile wireless
networks, by incorporating routing
functionality into mobile nodes. Ad
hoc networks have no fixed
routers; all nodes are capable of
movement and can be connected
dynamically in an arbitrary
manner. Nodes of these networks
function as routers, which discover
and maintain routes to other nodes
in the network. Example
applications of ad hoc networks
are emergency search and rescue
operations, meetings and
conventions in which person wish
to make a quick connection for
sharing information.
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