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ABSTRACT: Wireless sensor network consists of

Typically, routing tables that list the most appropriate

individual

neighbor for any given packet destination are used.

nodes

that

can

interact

with

their

environment by sensing or controlling various physical

Unlike their ancestor ad-hoc networks, WSNs are

parameters. These are powerful because they are

resource limited, these are prone to failures. The

amenable to support a lot of different real world

number of nodes in WSNs is several orders higher than

applications. In this paper study of various routing

that of ad hoc networks. The major components of a

protocols for WSN has been presents which can be used

typical sensor network are:

for various approaches. The three main categories

Sensor Field: A sensor field can be considered as the

explored are data-centric, hierarchical and location

area in which the nodes are placed.

based. The common objective of these approaches is to

Sensor Nodes: Sensors nodes are the heart of the

get better throughput and increased lifetime of the

network. They are in charge of collecting data and

sensor network. A comparison has been shown between

routing this information back to a sink.

two routing protocols- Flooding and directed diffusion.

Sink: A sink is a sensor node with the specific task of
receiving, processing and storing data from the other
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sensor nodes. They serve to reduce the total number of
messages that need to be sent, hence reducing the
overall energy requirements of the network. Sinks are

Introduction

also known as data aggregation points.

In the present scenario, the emergence of WSN is
essential towards the miniaturization of computing
device. Sensor networks are composed of thousands of
resource sensor nodes and resourced base stations are
there[1]. All nodes in a given network communicate
with each other via wireless communication. In a
multihop network, intermediate nodes have to relay
packets from the source to the destination node. Such

Task Manager: The task manager which is also known
as base station is a centralized point of control within
the network, which extracts information from the
network and disseminates control information back into
the network. It also serves as a gateway to other
networks, a powerful data processing and storage centre
and an access point for a human interface. The base
station is either a laptop or a workstation.

an intermediate node has to decide to which neighbor to
forward an incoming packet not destined for itself.
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It is an easy-to-implement routing scheme, and it is
suitable for various network types, node distributions
and environments. The main advantage of flooding is
the increased reliability provided by this routing
method. Since the message will be sent to at least once
to every host it is almost guaranteed to reach its
destination. But the unlimited broadcasting the packets
in the flooding scheme will cause the broadcast storm.

The Directed Diffusion Protocol Direct
Diffusion [2] is the data centric protocol. It is the first
proposed protocol for the wireless sensor network
Fig 1. Components of Wireless Sensor Networks

scenarios. If directed diffusion does not perform better

Routing in Wireless Sensor Networks

than flooding, it cannot be considered viable for sensor

Routing is a process of determining a path between

networks. It consists of several elements, interests, data

source

data

messages, gradients, and reinforcements. First, sink

transmission. In WSNs the network layer is mostly used

node requests data by sending interests. An interest

to implement the routing of the incoming data. It is

message is a query or an interrogation, which specifies

known that generally in multi-hop networks the source

what a user wants to its neighbors for named data. The

node cannot reach the sink directly. So, intermediate

data is named using attribute-value pairs and it is the

sensor nodes have to relay their packets. The

collected or processed information of a phenomenon

implementation of routing tables gives the solution.

that matches an interest of a user [3]. The interests are

These contain the lists of node option for any given

flooded over the whole network by the sink. Such data

packet destination. Routing table is the task of the

can be an event, which is a short description of the

routing algorithm along with the help of the routing

sensed phenomenon. Whenever a node receives an

protocol for their construction and maintenance.

interest, it will check whether the interest exists or new

The Flooding Protocol In flooding [1], the source

one. If it is a new interest, the sensor node will set up a

node floods all events to every node in the network.

gradient toward the sender to “draw” down data that

Whenever a sensor receives a data message, it keeps a

matches the interest. Each pair of neighboring nodes

copy of the message and forwards the message to every

will establish a gradient to each other. After the

one of its neighboring sensors and the cycle repeats.

gradient establishment stage, the source node begins to

and

destination

upon

request

of

send the related data that matches the interest to the
sink. The data are generally broadcasted to all its
gradient neighbors. Events are propagated toward the
interest originators along multiple gradient paths. The
sensor network reinforces one or a small number of
these paths. The reinforcement scheme in directed
Fig 2. Flooding

diffusion is generally designed for minimum delay or
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maximum number of packets received during a certain

implemented in Linux-based including web and desktop

period of time as shown in Fig 3.

applications, networking, administration, testing etc.
TCL is a truly cross platform, easily deployed and
highly extensible. The most significant advantage of
Tcl language is that it is fully compatible with the C
programming language and Tcl libraries can be
interoperated directly into C programs.

The Network Animation (NAM)
The network animator began in 1990 as a simple tool
for animating packet trace data. This trace data is
typically derived as output from a network simulator

Fig 3. Maximum number of packets received

INSTALLATION,

SIMULATION

and

DESIGN

like ns or from real network measurements, e.g., using
tcp dump.

The Tracegraph

The Network Simulator (NS2)

It is a data presentation system for Network Simulator

Simulation can be defined as “Imitating or estimating

NS2. The simulator doesn’t have any options

how events might occur in the aid of technology, or

implemented to analyze simulations results so it’s hard

combinations. The value lies in the pacing you under

to use it. Trace graph [2] system provides many options

realistic conditions that change as a result of behavior

for analysis, including 250 graphs and statistical

of others involved, so you cannot anticipate the

reports. It is implemented in MATLAB 9.0 and can be

sequence of events or the final outcome.

compiled to run without MATLAB.

NS is a discrete event network simulator where the
timing of events is maintained by a scheduler and able
to simulate various types of network such as LAN and
WPAN according to the programming scripts written
by the user. Besides that, it also implements variety of

Simulation of Routing Protocols
Simulation of different routing protocols (Flooding and
Directed Diffusion) has been carried over to evaluate
the

performance.

Various

parameters

that

are

considered for simulation are listed in table 1.

applications, protocols such as TCP and UDP, network
elements such as signal strength, traffic models such as
FTP and CBR, router queue management mechanisms
such as Drop Tail and many more.[4]

Tool Command Language (Tcl)
Short for Tool Command Language, TCL [4] is a
powerful interpreted programming language developed
by John Ouster out at the University of California,
Berkeley. Tcl is a very powerful and dynamic

Simulation of flooding protocol

programming language[4]. It has a wide range of usage,

Simulation of flooding protocol is performed over 30

NS2 is an event driven network simulator, which can be

nodes having energy 7 joules. Nodes in the network are
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in random position. In this scenario there is a source

neighboring nodes. All the nodes in the network have a

node that will broadcast the data and all the neighboring

cache to store the different interests.

nodes will do the same after receiving it. Node 7 is the
source node and node 5 is the sink node. In figure 4
source node 7 is flooding the data to its neighboring
nodes. The flooding of packets is shown by red color.

Fig. 6 Sink Node 5 is sending interest to all the
neighboring nodes

Fig. 4 Source Node 7 is flooding the data

Fig.7 Simulation graph of Directed Diffusion Protocol

Comparison in Flooding and Directed
diffusion
Fig. 5 Simulation graph of Flooded protocol

Simulation of Directed Diffusion Protocol
The same topology has been implemented for directed
diffusion with same source node and same sink node.
The difference between the simulation of flooding and
directed diffusion is that in directed diffusion, the
communication starts from sink itself[6]. When the sink
sends the interest about what it needs, source node
sends a gradient in reply and then data is being
delivered to the sink. In this simulation scenario, node 7

Table 2: Comparison Parameters for both protocols

is the source node and node 5 is the sink node. Sink
node 5 sends the interest Source node 7 is sending. In
figure 6, sink node 5 is sending interest to all the
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