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Abstract: Wireless Network can be configured in two ways, The nodes in a MANET thus serve as packet source,
infrastructure less and infrastructure based. Mobie Ad Hoc  packet sink as well as router. Nodes must rout&giador
Network is self- healing infrastructure less netwok  other nodes to keep the network fully connectede Th
consisting of mobile devices which are connected nlessly. \4rious features of MANET includes: 1) randomly
Since the nodes are mobile, the network topology mpahange changing Topologies 2) Energy constrained Operatisn

rapidly over time. The network has no centralized ontrol . .
and all network activity including discovering the topology nodes in ad hoc network run on batteries. In MANEIE,

and delivering messages must be executed by the ped €Nergy optimization is an important issue.3) Limite
themselves, i.e., routing algorithms will be incorprated into ~ Bandwidth: Since Wireless links have lower capatiign
mobile nodes. In this paper, we analyze the perforamce of wired links, therefore the throughput of wireless
Mobile Ad Hoc Network using different routing protocols communications -reduces due to fading and other
namely AODV, ZRP, DYMO, OLSR, RIP . The performance interference. 4) Security: Mobile wireless networks
parameters which we analyzed are throughput, avera generally have higher security risks than wireduvoeks.
jitter, average end to end delay, energy consumpiioand  \ANET has its applications in the areas where inds
network life time using QualNet 5.0 Simulator. Theresult feasible to set up a wired connection and where

shows that neither of the protocol is best in allisiations. For . frastruct tb t like in di
some parameters one outperforms the other and viceersa infrastructure may not be present like in disastera or

for some other parameters. battle field [2].
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Routing protocol is defined as the set of rulesclvhi
|. INTRODUCTION determines the route of message from source tindésn
in a network. In MANET, there are various routing
A Mobile Ad Hoc Network consists of self organizedprotocols that are based on the procedure of route
mobile nodes that form a temporary network. MANETdiscovery. Fig 2 shows the various types of routing
doesn’t have any centralized control. In ad-hoovoet protocols:
topology, often, nodes enter and leave the network

continuously. Therefore, the topology in the Mobid

Hoc Network changes frequently[1]. In MANET the esd MANET
which are in the radio range of each other comnaiaic ROUTING
directly otherwise communication is done through PROTOCOLS

intermediate nodes which are willing to forward sage.
Hence, Mobile Ad Hoc networks are also called adtimu

hop networks. The frequent topology change in MANET v #
is shown in fig. 1 in which node A has to send dataode PROACTIVE REACTIVE
B through the intermediate nodes via multi-hop lese ROUTING ROUTING
link. PROTOCOL PROTOCOL
(OLSR, RIP, (AODV, DSR,
DYMO)

e Y * ¢
HYBRID ROUTING

o PROTOCOL

(ZRP, ZHLS)

Figl: Showing toplogy variation in MANET Fig2: Showing protocols in MANET
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A. Proactive routing protocol: As data flows from the source to the destination,
These are table driven protocols .Each node in thetermediate nodes updates their routing table wittient
network maintains a routing table that contain irapt route information. If the nodes encounter brokewkdi
information to every other node. The routing tagkts during transmission, the effected node sends RRER
updated as the network topology changes. Hence, tiessage to other nodes in the route and invalidats
nodes maintain consistent and updated view of tHeute entry from its routing table. In case if sminode
network by propagating update messages througteut tagain requires that route, it re-initiates the eodiscovery
network. Proactive protocols are not suitable foetwork process.
containing large number of nodes as larger the murob B. ZRP

nodes, larger will be the routing table entries. WRBSR, The Zone Protocol Routing uses hybrid approach for
DSDV, RIP, IGRP are various proactive routing pecois.  routing. It uses both Proactive and Reactive Padtothe
B. Reactive routing protocol: term zone used in this protocol defines as eacle had a

These protocols are demand driven and are initiaye  zone associated with it. Each node has it routorges that
a source. The reactive routing protocol operateswio are overlapping. Before sending the request, thecso

steps: node checks whether the destination node is indie or
1) Route discovery not. This information is provided by Intra-zone Rog
2) Route maintenance Protocol (IARP). ZRP uses reactive protocol if the

In route discovery process, routes are discoveyeihds destination is out of its zone. ZRP broadcast roedgiests
source node when demanded. Source node first cliscksthroughout the network by flooding RREP. The rogtin
route cache for the available route from said setocthe ZRP in done into two ways:
destination and if the route is not present itiaméts route @) Intra zone routing: In this first packet is senaim
discovery process. The source node, in the pabkstthe source to its peripheral node which is within ibse.
address of the destination and the neighboringsiode b) Inter zone routing: In this, packet is send from

Since, the topology of MANET changes frequentlyperipheral nodes towards destination node outsideone.
therefore, it is needed to maintain the broken diriar Each node (say A) uses ZRP and sends a HELLO
successful communication. Route maintenance mesimanimessage to its neighbor (sBy and waits for its reply. If
works on it and handles the route breaks [3]. the neighbor does not reply then the node consitiéB)

C. Hybrid routing protocols: to be out of its zone. The zone notification messdigs
These protocols use both proactive and reactivéingu after k hops, i.e., after reaching the node’s rizaghs at a
mechanism. Initially the network is established bylistance of k hops. This message keeps on fomgrd
proactive routing mechanism, then, the demand féfntil the hop count reduces to zero. If the desitmais
additional nodes is served through reactive routingithin the routing zone of source, the routing ésnpleted
mechanism. Most of the hybrid routing protocols laased In the intrazone routing phase. Otherwise, souecels the

on zones which means nodes visualize network ®gcket to the peripheral nodes of its zone through
portioned [4]. bordercasting to reach the packets to its destinatiike

in other protocols, each node maintains its routaide by
[Il. AN OVERVIEW OF ROUTING PROTOCOLS updating itself with route information[4,10].

USED C.RIP:
Routing Information protocol is the standardized
A. AODV distance vector protocol .In this protocol the ssuised to

The Ad hoc- on Demand distance vector (AODVEXchange information with its adjacent routers. Tdeter
routing protocol provides unicast, multicast as Iwad Using RIP send out its routing table contents adjacent
broadcast wireless communication. The source nodee( router in every 30 seconds using typical distaneetor
that wants to communicate) in AODV initiates routeules.When the router recieves routing updatestamue
discovery. The route is required to maintain a patBhanges in routing table or new entries, it updéde
between source and destination. It follows routguest. routing table to reflect the change or new  rdntéhe
Whenever source wants to communicate, it sendstdatarouting table destination, next hop to destinatiand
an unknown destination by broadcasting RREQ (Rouf8etric is present[6]. The metric indicates numblehaps
Request) packet. The nodes receivRBEQ, if not the 1O the destination. A hop count is used to measthe
destination, broadcasts this RREQ and also createrse distance between the source and a destinationh. ligTis
entry to the source in their routing table entrf.the assigned from source to destination with metric
intermediate node receiving RREQ is the destinatipn Value,usually with 1. RIP routers maintain only thest
sends back RREP [5]. route to a destination.Router calculates its patlenever

The RREP packet is sent to the source hop-by hagh E it detects a link failure or route failure. Eachuter
intermediate node receiving RREP packet creates 'gceived a routing update message whichh includes a
forward entry to the destination in its routinglmtOnce update to its tables and then transfer the chamgthers.
the RREP is received and route is discovered, socaa D. DYMO
start sending its data to the destination. In ¢hsailtiple The Dynamic MANET On-demand DYMO is sucessor
RREPs are received, the node checks for minimum h@hAODV. Its operation is similar to AODV,it doesnadd
count or maximum sequence number. any new features but rather simplifies it. The basi
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operations of Dynamic MANET On demand source ro
generates Route Request (RREQ) messages ancs
these meassages throughout the network for destir
routers for whom it doesn’t have route informat The
RREQ initially contains the address of theorigimaand
target destination.

The routing information is stored by intermedi
nodes store otthe originating router by adding them it
its routing table Each entry in the routing table consi
of the fields such as:Destination address , seq

number, hop count,next hop address, next hop atder

Timeout. The target node when receiithe RREQ),it
responds by sending Route Reply (RREP) messageP!I
is sent by unicast technique to the source.
intermediate nodes who received the RREP createsta
to the target and ulimately it reaches to origin&t6].

The Routes between sourcand destination i
established in both directions. When RREQ is bgrthe
source, the source node will wait upon the thepeoe of
an RREP message from the target node. If no RRE
received within RREQ Wait time, the node then cle
for another route by issuing another RREQ. A Ro
Error (RERR) message is generated by a node wke
it receives a data packet from the destinationvibich
route is not known or for which the link is brokeFhe
released RRER messages notifies other ncbout the
link failure. The source node again initiates theute
discovery quickly as it receives RERR . The ordenate
discovery is determined by sequence numbers uge

nodes and avoid the propagation of stale r
information[11].
E..OLSR

The Optimized Link State Routing protocol is

proactive routing protocol and also known as Igtéte
protocol. “OLSR” uses two kinds of control packe
“hello” packets and “TC” packets.“Hello” packetse:
used to compute the multipoint relays of a r. The
meaning of multipoint realys is to avoid the floogliof
packets by minimizing the retransmission in thens
region. “Hello” packets are broadcasts in one hég
“hello” sent by a packet contains the list of nodiests
neighbourhood. “TC” packstare broadcasted by sou
node in the whole network. “TC” packets broadedsdty
a node contain the list of its neighbors

OLSR performs routing only hop by hop . A nodes
its information which it received recently to routee
packets to its estination. How nodes communicate
hello messages is described as;when a node A exca
hello packet from a neighbor node B, this node betts
neighbour table node A with a status "Asymmetri¢hen
node B send its next hello packet, B will s¢in its hello
packet that node A is his neighbour and updatee telith
status "Asymmetric”. On the reception of hellacket
from B, A will update its neighbour table B withetlstatus
"Symmetric”. A will then send a hello packet in whiB
will appearwith the status "Symmetric” and B will upde
the status of A in its neighbour table and witlister it as
"Asymmetric”[7,9].
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IV. SMULATION ARCHITECTURE

The objective of this work is to simulate and amalythe
performance evaluation of variowrouting protocols such as
AODV, DYMO, ZRP, RIP, OLSR etc using Quet 5.0
simulator. Througlsimulation it is possible to scale the netwc
easily and henceliminate the need for time consuming
costly real world experiments. The performance ysis of the
various protocols is doren the basis of vario. parameters such
as Jitter, end to end delay, enempnsume, network life time,
throughput. The architecture design is shown befothe figure

L S

Fig 3: Design scenat

Here,Ad Hoc network is formed by considering one cloand
20 nodes distributed at random positions1500 x 1500 unit
area The wireless link is connecting nodes and thed CBR
connections are provided betwe nodes as showr.The
simulation time is sett8800 seconds. The working model of
scenario so formed by taking ZRP protocol as amgia is
shown in the figure below:

Fig 4: ZRP animation scena

TableV. Simulation farameters

Parameters Value
Physical layer protocol 802.11b
Routing protocol AODV,
ZRP,DYMO,RIP,OLSR
Energy model Mica Motes
Battery power Linear
Area 1500x1500
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Channel frequency 2.4GHz C. Throughput:
Antenna model Omni directional It refers to how much data can be transferred fomm
Fading model None location to another in a given amount of timesittie ratio
Shadowing mod: Constar of data received to data demanded.
MAC protocol 802.11
Maximum no. of packets 2048 18000
Minimum no. of packets 512 16000
14000
12000 | ADDY
VI. SMULATION RESULT ANALYSIS OF AODV, S i
ZRP, RIP, OLSR, WRP ProTOCOLS 8000 - -
) AR W OLSR
A. Average Jitter: AHOg - zap
Jitter is defined as a variation in the delay afeieed 20‘3;’ |

packets. The sending side transmits packets in a
continuous stream and spaces them evenly aparauBec

of network congestion, improper queuing, or confégion . )
errors, the delay between packets can vary instfad Fig 7: Comparison of throughput on server nodes.
remaining constant, as shown in the figure. Thisati@n )

causes problems for audio playback at the receigimdg Analysis: It can be analyzed from the graph thaDAQ
Playback may experience gaps while waiting for th®LSR and DYMO have comparable throughput where as

E 3 1 iz 17

NODES

arrival of variable delayed packets. RIP has slightly highest.
D. Energy Consumption:
o287 In MANETS, energy consumption is an important issue
=ed 1 as mobile nodes operate on limited battery ressutdere
G'DOE | energy consumption in both transmits and receivedem
: w ZRP is compared.
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Fig 5: Comparison of average Jitter _ L
01 T
Analysis: As it can be analyzed from the fig. thaerage jitter Gl il o J 0, a0 ]
for RIP is low than other protocols. 12345678 910111213141516171815 20
B. Average End-To-End Delay: ' NODES

It is the average time taken by the packet to reheh

destination. It also includes the delay in the eout Fig 8: Energy consumption by nodes in transmit mode

discovery process and the queue in the data trasgmi 07
process.
06
102 801
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e W ZRR HOLSR
B OLSR
0015 - 02 ERIP
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Ll _ = ol h |‘|.|.'.|. [ 1idd. ad | L
4 [l - 12345678 91011121314151617181920
3 7 11 12 17 Fig 9: Energy consumption in received mode.
MNODES

Analysis: ZRP is having high energy consumption at
both transmit and receive mode; hence it is natable for
low battery resources.

Fig 6: Comparison of average end to end delay
Analysis: As shown in the fig. ZRP has highest ager
end-to-end delay.

Copyright © 2015 IJECCE, All right reserved
250



International Journal of Electronics Communication and Computer Engineering
Volume 6, Issue 2, ISSN (Online): 2249-071¥SSN (Print): 2278-4209

ITECCE
E. Network Life Time: suitable in applications having limited energy sestZRP
It is the amount of time for which a wireless sens@nd DYMO have highest Network Life Time. AODV,
network would be fully operative. DYMO and OLSR provide comparable results in terfs o
throughput and average end-to-end delay. Hence, to
e S - conclude any single protocol is not good in allnss@os, it
— T depends on the required parameters.
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This paper enlightens the performance of variou
proactive, reactive, and hybrid routing protocolkel
AODV, DYMO, OLSR, RIP and ZRP in MANET. We
have analyzed the performance of these routingppots
on the basis of Performance Matrices Average djtte
Average End to End delay(s), Throughput (bitsEhergy
consumed in transmit and receive mode , and Netwo
Life Time using Qualnet 5.0 network simulator. Tées
performances taken according to apply constantabé
(CBR) of nodes from source to destination. All BBRs
have starting time 1 sec from source and 25 sediem&
from the destination nodes. The simulation timetto#
scenarios of all protocols is set at 300sec to detamf
the process. From the result it can be observedRtris
suitable for applications where Jitter and Throughgre
critical parameters. It can also be observed tiRR ¥ not
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