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Abstract: Wireless Sensor Networks (WSNs) comprises of small nodes with sensing, computation and communications. These
sensor networks interconnect a numerous other nodes when set up in massive and this opens up several technical challenges and
significant application opportunities. In WSN, data accumulating from the surroundings and sending that records to be processed
and evaluated is the most crucial troubles. Hence overall performance evaluation and evaluation among routing protocols is
required due to the fact performance of any routing protocol may be modified or very with diverse parameters which include
speed, seed time, pause time, wide variety of node, and traffic situation. In this paper routing protocol AODV, AOMDV, DSR
and DSDV has been analyzed by comparing the two performance matrices as packet delivery ratio (PDR), loss packet ratio
(LPR) with varying pause time and number of node under TCP & CBR connection via network simulator NS for wireless sensor
network.
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I. INTRODUCTION

WSN comprises of large number of sensing units used to observe various parameters of surrounding environment and
collect the information, These sensing units are known as sensor nodes, Due to very small in size and low in cost
sensor nodes can be installed at remote locations for observation, Sensor nodes work together and form a wireless
sensor network to share the information under observation, Sensor nodes comprise of many components but basic
four components are namely a sensing unit, a processing unit, a transceiver unit and a power unit. These components
work together to accomplish the tasks of sensor nodes, Sensor nodes are mostly deployed in remote terrains like
mountains, sea, and forests etc. Where it is nearly impossible for humans to stay and observe on their own. It is highly
important that sensor nodes keep observing for a long time in such areas. To work for long time sensor nodes require
continuous or big source of energy and both of them are not possible in WSN [1].

The rest of the paper is organized as follows. The types of routing protocol in WSN are explained in section II.
Further the routing protocols DSDV, DSR, AODV & AOMDYV are explained in Section I1l. Simulation results are
presented in section 1V. Concluding remarks are given in section V.

I1. ROUTING PROTOCOL

There is various kind of routing protocol present for ad hoc network and these can be categorized in three schemes:
Proactive, Reactive routing protocol and Hybrid protocols. The routing protocol should be capable to handle a very
large number of nodes with limited resources. The main issue associate with the routing protocol involves being
appeared and disappeared of nodes in various locations. It is necessary to reduce routing message overhead despite
the increasing number of nodes. Another important issue is to keeping the routing table small, reason being
increasing the routing table affects the control packets sent in the network and in turn affects large link overheads.
Routing protocol is categorized on the basis of how and when route are discovered, but both select the shortest path
to the destination [2][11].

A. Proactive Routing Protocols

Proactive routing protocols also are called Table-pushed routing protocol uses hyperlink-kingdom routing
algorithms which floods link information about its buddies regularly. This kind of protocol maintains and keeps up
to date routing information between each pair of nodes by using sending control message periodically in community.
There are various proactive routing protocols like DSDV, OLSR, and WRP etc.

B. Reactive Routing Protocols

Reactive or on-demand routing protocols [1] had been designed to lessen overheads found in proactive protocols via
maintaining statistics. It uses distance-vector routing set of rules and establishes the course to given vacation spot
most effective when a node request it by using initiating route discovery method. There are number of reactive
routing protocols available like DSR, AODV, TORA and LMR etc..
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C. Hybrid Routing Protocols

Hybrid protocols are the combination of reactive as well as proactive routing protocols. ZRP, BGP, EIGRP are the
example of Hybrid routing protocols. Table 1 show the difference between the Proactive, Reactive routing protocol
and Hybrid protocols in different features.

Table 1.Comparision between protocols

Features Reactive Proactive Hybrid
Routing Structure Flat Flat/Hierarchical Hierarchical
Route Acquisition On demand Table driven Combination of both
Routing Overhead Low High Medium
Latency High due to flooding Low due to routing Inside zone
tables Low outside similar to
reactive protocols
Scalability Not suitable for large Low Designed for large
networks networks
Routing information Available when required | Always available Combination of both
Periodic Updates Not needed Yes whenever the Yes
topology of the network
changes
Mobility Route Maintenance Periodic updates Combination of both

A. AD-HOC ON DEMAND DISTANCE VECTOR ROUTING (AODV)

e The AODV routing protocol is a reactive protocol that means routes are established whenever needed.

e Itis based on On-demand mechanism of route discovery and route maintenance, plus the use of hop-by-hop
routing and sequence number.

e Routing table consists of the information about the next hop to the destination and a sequence number
received from the destination [4].

e A source node broadcasts a RREQ packet to its neighbors, which then forwards the request to their
neighbors and so on until they reach its destination as shown in Figure 1. When RREQ reaches the
destination node, it responds by RREP packet as shown in Figure 2.
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Figure 1: Propagation of RREQ Figure 2: Path taken by RREP

B. DISTANCE SEQUENCED DISTANCE VECTOR (DSDV)
e The DSDV routing protocol is a proactive routing protocol based on the Bellman-Ford routing algorithm
that provides solution for shortest path between two nodes.
e It introduces new feature i.e. sequence number for each routing table entry of entire network to avoid the
formation of routing loops.
e Routing table is updated periodically throughout the network to maintain consistency in the table [10].
e To maintain the up-to-date view of the network, the tables are exchanged at regular interval of time [7].

C. DYNAMIC SOURCE ROUTING (DSR)
e DSR is a reactive protocol based on source routing concept that requires each packet to carry the full
address (every hop in the route) from source to destination.
e Itis based on On-demand mechanism of route discovery and route maintenance.
e Anadvantage of DSR protocol is that nodes can store multiple routes in their route cache.
e Source node can check its route cache for a valid route before initiating route discovery, and if a valid route
is found there is no need for route discovery.



Once the RREQ reaches either the destination or a node that knows a route to destination, it responds with
a RREP along with the reverse of the route collected by the RREQ.

For route discovery a source node broadcasts a route request packet to its neighboring nodes as shown in
Figure 4. In Figure 5 a route reply message is sent back if the request packet reaches either destination
nodes or intermediate nodes having active route to the destination nodes [6].

Figure 4: Route Repiy

Figure 3: Route Discovery

D. ADHOC ON-DEMAND MULTIPATH DISTANCE VECTOR ROUTING PROTOCOL (AOMDV)

AOMDV is one of the multipath routing protocols & it found multipath at one time.

It is mainly used for backup route and send data or packet from source to destination several paths are
discovered.

When initial paths become failed then the backup is used to raise the network execution.

By sending temporary massage alternative paths are kept active and then the destination replies multiple
RREQs. From one hop to next-hops the routing entries for source to destination include a list [8].

By given multi-rate physical links AOMDYV applies multi-hop relay at MAC layer to achieve highest output
[4].

Table 2: Summary of protocols [11]

Feature AOMDV AODV DSDV DSR

Protocol Type Multi Path Routing Table driven and Source Distance vector Source routing
routing

Route maintained in | Routing Table Routing Table Routing Table Route cache

Route discovery Via control message On demand Via control message On demand

Multiple route Yes No No Yes

discovery

Multicast Yes Yes Yes No

Broadcast Yes Yes Full Yes

Reuse of routing Yes No Yes No

information

Route Routing Message Erase route then source Sequence number Erase route the source

reconfiguration

notification or local route
repair

adopted

notification

Limited overhead

Concepts of Multi paths

No

Concept of Sequence
numbers

Concept of route cache

Advantages

Multiple routes, reduced
bandwidth overhead

Adaptable to highly
dynamic topologies,
reduced control overhead

Avoid extra traffic,
reduce the amount of
space in the routing
table

Multiple routes, reduced
bandwidth overhead

Disadvantages

Require more processing
power and bandwidth

Scalability problems, large
delay caused by the route
discovery process

High control overhead,
wastage of bandwidth

Scalability problems due
to source routing and
flooding , large delay

IV. SIMULATION AND RESULT

To simulate WSN using different routing protocols we choose network simulator 2 (Ns2) since it is open source free
software in which different specifications in the environment can simply modified and changed. Performance of the
routing protocols AOMDV, AODV, DSR and DSDV are appraised based on different performance metrics [13] [14][15].
In Table 3, the specification parameters for different simulation scenarios are summarized.



Table 3: Simulator Parameter

Parameters Values

0S Linux Ubuntu

Simulation Time 150

Environment Size 670 x 670

Packet Size 512 bytes

Traffic Type TCP, CBR

Packet Rate 4 packets/second

Mobility Model Random Way-point model
Maximum Speed 50 m/s

Pause Time 0, 50, 100

Protocols AODV, DSR, DSDV, AOMDV
Number of nodes 50,100,150

A. PERFORMANCE METRICS

For network simulation, there are many performance metrics are available. This is used to evaluate the performance of
network. In this paper we used two performance metrics for network simulation purpose. These are Packet Delivery Ratio
(PDR), Loss Packet Ratio (LPR).

A. Packet Delivery Ratio

Packet delivery ratio is the ratio of delivery packets which is send by the source node and received by the destination node.
When packet delivery ratio is high then we can say that performance is better.

Packet Delivery Ratio = (Total Received) * 100/ (Total Sent Packets)
B. Loss Packet Ratio (LPR)
Loss Packet means, Packet can’t reached the destination from the source. Loss Packet Ratio means, number of packets that
can’t receive by destination or that never reached the destination which is send by the source. Then the performance is
better when Loss Packet Ratio (LPR) is low.

Loss Packet Ratio= (nSentPackets-nReceivedPackets) /nSentPackets ) * 100

B. Simulation Result

Two connection types TCP & CBR are used in our simulation purpose. Performance of routing protocols AODV,
AOMDV, DSR & DSDV has been compared with varying speed time 10s, 30 & 50s for number of nodes 50,100 &
150. Mobility Model is Random Waypoint and seed time is 1.0 (fixed). We do compare AODV, AOMDV, DSR &
DSDV protocols to measure packet delivery ratio (PDR), Loss packet ratio (LPR). By using Graphs we show all the
simulation output
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Figure 11. LPR for 50 Nodes using TCP

Figure 12. LPR for 50 Nodes using CBR
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IV.CONCLUSION
this paper we have evaluated performance of AODV, AOMDYV, DSR and DSDV based on TCP and CBR

connection according to Packet Delivery Ratio (PDR), Loss Packet Ratio (LPR). We observe that the performance

of

AODV, AOMDV, DSR and DSDV can be changed according to different scenario. We observed that the

performance of DSR is better than AODV, AOMDYV and DSDV in TCP connection type for 50, 100 & 150 Nodes.
Also in CBR connection type, performance of AODV is better than AOMDYV, DSDV and DSR for 50, 100 & 150

nodes.
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