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ABSTRACT

On-demand routing protocols use route caches to make routing
decisions. Due to mobility, cached routes easily become stale when the
node is de - active because cached routes will be maintaining failed node
information which causes packet loss. This problem is important because
DSR protocols use route caches to make routing decision.
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1.1 INTRODUCTION

Routing protocols in ad hoc networks
can be classified into two major types: proactive
and on-demand. Proactive protocols attempt
to maintain up-to-date routing information to
all nodes by periodically disseminating updates
throughout the network. In contrast, on-demand
protocols attempt to discover a route only when
a route is needed. To reduce the overhead and
the latency of initiating a route discovery for
each packet, on-demand routing protocols use
route caches. Cached routes easily become stale
when the node is de-active because cached
routes will be maintaining failed node information
which causes packet loss, and increases latency.
This problem is important because DSR
protocols use route caches to make routing
decisions.

This  project,  proposes  proactively
disseminating the broken node information to
the neighboring nodes. Cache updating is a key
to making route caches adapt quickly to the
changes when the node becomes active or de-
active in the network. It is important to inform
the neighboring nodes about the broken node
to avoid unnecessary overhead.

Thus, when a node failure is detected,
goal is to notify all neighboring nodes. A new
cache structure called cache table is defined
to maintain the information necessary for
cache updates. A cache table has no capacity
limit, its size increases as new routes are
discovered. Each node maintains four different
types of information such as destination name,
route to the destination node, number of packets
transformed, and status of the node true or
false.
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A distributed algorithm is designed that
uses the information kept by each node to
achieve distributed cache updating. When a
node failure is detected, the algorithm notifies
neighboring nodes about the broken node
information. Thus, the node information will be
quickly propagated to all neighboring nodes that
need to be notified.

Algorithm has the following desirable
properties:

 Distributed:  The algorithm uses only local
information and communicates with neigh-
boring nodes.

 Reliable : Packets are sent without loss, and
acknowledgement is received

 Proactive  on  demand :  proactive  cache
updating  is  triggered on-demand  without
periodic behavior.

I.2 Problem Statement

 TCP performance degrades significantly in
Mobile Ad hoc Networks due to the packet
loss. Most of these packet losses result from
the network mobility.

 TCP assumes  such  losses occur because
of  congestion,  thus   invokes   congestion
control mechanisms.

However after a route/node failure is
detected, several packets will be dropped from
the network interface queue, TCP will time
out because of these packet losses, as well as
for acknowledgement losses caused by route
failures.

There is no intimation information
regarding about the failure node to its neighbo-

ring node's and the source node cannot, able
to make the route decisions at the time of data
transfer.

Node is not notified when a cached
route breaks until it uses the route to send the

1.3 Objectives of the Study

Prior work in DSR used heuristics with
ad hoc parameters to predict the lifetime of a
route' However' heuristics cannot accurately
estimate timeouts because changes in network
i.e. node is active or de-active are unpredictable.
prior researches have proposed to provide
route/node failure feedback to TCP so that
TCP can avoid responding to route failures as
if congestion had  occurred.

 However after a route/node failure
is detected, several packets will be dropped
tom the network interface queue, TCP will time
out because of these packet losses, as well as
for acknowledgement losses caused by route
failures.

This project proposes an approach to
proactively disseminating the broken node
information to the neighboring nodes. A new cache
structure called cache table is defined and
presents distributed cache update algorithm.
Each node maintains in its cache table the
information necessary for cache updates.
When a node failure is detected, the algorithm
notifies all neighboring nodes in distributed
manner so that It avoids sending the packets
and reduces the packet loss. The algorithm
enables DSR to adapt quickly to changes in
the network i.e. when the node becomes active
or de-active.
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I.4 Scope of the Study

This project is developed for Distributed
cache updating for Dynamic Source Routing
protocol.

 Distributed networks for data collection and
device monitoring: Sensor networks, home
networks,   inter-vehicle  communications,
and supply chain management.

Creation of instant and temporary
networks for ad hoc meeting, conferences or
brainstorming. Military applications: commu-
nications between soldiers, soldiers monitoring,
monitoring of sensor networks. Post-disaster
rescue efforts in which existing wireless
infrastructure are destroyed. In this scenario
rescue worker would use ad hoc networks to
communicate and coordinate rescue efforts.
Temporary collaborations between colleagues
in which the laptops or PDA's of colleagues
outside their normal working environment need
to form an instant network (E.g. On a
conference).

 Vehicular networks where cars contain ad
hoc nodes capable of communicating with
other vehicles.

1.5 Review of the Literature

The basics of ad hoc networks are
referred from1. The details of Dynamic Source
Routing protocol is referred from2. The basics
of Dynamic Source Routing protocol is
referred from3. The TCP performance of ad
hoc networks is referred from4. The information
about caching strategies is referred from5.
Comparison of On-demand routing protocols

is referred from6. unlike traditional mobile
wireless networks, ad hoc networks do not rely
on any fixed infrastructure. Instead, hosts rely
on each other to keep the networks connected.
The military tactical and their security-sensitive
operations are still the main applications of ad
hoc networks' There is a trend to adopt ad hoc
networks for commercial uses due to their
unique properties' An ad hoc network is usually
thought of as a network with nodes that are
relatively mobile compared to wired network.
DSR is one of a number of routing protocols
proposed within the Mobile Ad Hoc Networks
(MANET) working Group of the Internet
Engineering Task Force (IETF).

In a wireless ad hoc network, mobile
nodes cooperate by forwarding packets for
each other to allow communication between
nodes. Ad hoc networks do not require any
infrastructure such as base stations or access
points, and do not require any centralized admi-
nistration or control. The network is entirely
self-organizing between the peer mobile nodes
that form the network.

Ad hoc networks hold promise in
applications where no existing network
infrastructure exists, or where the existing
infrastructure cannot be used for reasons such
as security' usage cost, or insufficient resources.
For example, workers providing Emergency
relief following a natural disaster might
communicate using an ad hoc network' as
might soldiers in a military operation. Routing
within such networks is a challenging problem,
due to factors such as node mobility, limited
wireless transmission range. Wireless transmission
interference, and changes in the wireless
propagation environment.



Many proposed ad hoc network routing
protocols, including DSR, operate on-demand
and use a route cache to choose routes. These
protocols also use source routing, such that
each node maintains a cache of all routes that
it has previously discovered .The sender of a
packet chooses a route to send using routes
from its route cache. This use of caching can
substantially reduce the overhead of the routing
protocol and also reduces the latency in
delivering data packets when a cached route
is already available. However, routing cache
staleness presents a serious challenge to DSR
protocols due to changes such as two nodes
moving out of wireless transmission range of
each other, a node is not notified when one of
its cache entries becomes invalid, unless the
node actually attempts to use the cache entry
in routing a packet it sends. When a node uses
information from its route cache, the cache
mustiness packet loss degrades TCP perfor-
mance.

Dynamic Source Routing Protocol and
Adhoc Network

2.1 Distributed Systems

The distributed system comprises N
nodes communicates with their neighboring
nodes. A centralized network consists of
central unit and decisions are made by the
central unit. If the central unit is failed entire
network will be failed. In the distributed system
the decisions is made locally by the nodes.

2.2 Ad Hoc Network

Mobile hosts and wireless networking
hardware are becoming widely available and
extensive work has been done recently in

integrating these elements into traditional
networks such as the Internet. Oftentimes,
however, mobile users will want to commu-
nicate in situations in which no fixed wired
infrastructure because it may not be econo-
mically practical or physically possible to
provide the necessary infrastructure. Wireless
network interfaces may form a temporary
network without the aid of any established
infrastructure or centralized administration.
This type of wireless network is known as an
ad hoc network. Nodes can be connected
arbitrarily and all nodes take part in discovery
and maintenance of routes to other nodes in
the network.

In ad hoc network there are no explicit
links, and all communication is by broadcast
transmissions. The redundant paths in a
wireless environment unnecessarily increases
the size of routing updates that must be sent
over the network, and increases the CPU
overhead required to process each update and
to compute new routes.

In a wireless environment, network
transmission between two hosts does not
necessarily work equally well in both directions,
due to differing propagation or interference
patterns around the two hosts. For E.g. even though
a host may receive a routing advertisement
from another mobile host, packets it might then
transmit back to that host for forwarding may
not be able to reach it.

There is no stationary infrastructure,
for instance, there are no base stations. Each
node in the network also acts as a router,
forwarding data packets for other nodes. A
central challenge in the design of ad hoc
networks is the development of Dynamic
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Source Routing protocol that can efficiently find
routes between two communicating nodes. The
routing protocol must be able to keep up with
the high degree of node mobility that often
changes the network drastically and unpre-
dictably.

2.3 Routing Protocols in Adhoc Network

There are two main protocols:
Proactive protocol and Dynamic Source
Routing Protocol:

2.3.1 Proactive Protocol

Proactive routing protocols maintain
routes to all destinations, regardless of whether
or not these routes are needed. In order to
maintain correct route information, a node must
periodically send control messages. Therefore,
proactive routing protocols may waste bandwidth
since control messages are sent out unnece-
ssarily when there is no data traffic. The main
advantage of this category of protocols is that
hosts can quickly obtain route information and
quickly establish a session.

2.3.2 Dynamic Source Routing Protocol

It is an on-demand routing protocol that
do not employ any central themes. It is fully
distributed. The main theme of Dynamic
Source Routing protocol is, it finds route only
when needed and it is very adaptive to changes
in the network i.e. when node becomes active
or de-active. DSR is efficient and secure for
ad hoc networks. In on-demand routing
protocols whenever a node requires a route to
another node in the network, it initiates a route
discovery process. There are no periodical
route updates, so Energy is saved by updating

the routing tables only when needed, suitable
for low power mobile devices.

In Dynamic Source Routing protocol
(DSR), mobile nodes maintain route caches
which contain the source routes of the other
nodes that are known. There are two phases
in this protocol: route discovery and route
maintenance.

In the route discovery phase, when a
node wants to send data to another node in the
network, it first looks at its route cache to determine
if there is already a route to the destination
node. If there is no route to destination node,
the node initiates a "route discovery" by
requesting the route to neighboring nodes that
finds the route to destination node in its route
cache, or sends request to the other neighboring
nodes.

In route maintenance, source node
forwarding the packets gets the acknowledge-
ment from the destination node. If no acknow-
ledgement is received there is a route error.

2.4 Route Caching in DSR

Caching is an important part of any
on-demand routing protocol for wireless ad hoc
networks. By caching and making effective
use of the collected network state information,
the amortized cost of route discoveries can be
reduced and the overall performance of the
network can be significantly improved.

In developing a caching strategy for
an on-demand routing protocol for wireless ad
hoc networks, one of the most fundamental
design choices that must be made is the
structure used to represent the cache. In DSR,
the route returned in each route reply that is
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received by the initiator of a route discovery
represents a complete path (a sequence of
links) leading from that node to the destination
node. By caching each of these paths separately,
a path cache can be formed.

DSR uses path caches where node
stores each route starting from itself to another
node. Source node learns routes through
forwarding route request and stores the path
from the source node to a destination node.
Routes are returned either by intermediate nodes
or by the destination node, source node will
cache all those routes. Thus, DSR aggressively
caches and uses routing information. Besides
route maintenance, the node receives the route
error, when path is failed.

A path cache is very simple to implement
and easily guarantees that all routes are loop-free,
since each individual route from a route reply
is loop-free. To find a route in a path cache,
the sending node can simply search its cache
for any path that leads to the intended
destination node.
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