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Abstract: Problem statement: In this study, we proposed a method to improvepddormance of AODV

by reducing overhead by adopting a route messaggagation mechanism. According to the new scheme, a
node will be selected to forward a routing requasssage if and only if a condition based on its ilitpb
(speed) and number of neighbors is satisfied hdfrouting request is allowed to propagate throaigiode
then there will be at least a possible path whitudes that node in its path list. So, at the entthe route
resolving process, the destination will have a idsspath through that node. If the routing requisst
disallowed to propagate through a node then thdieat be a possible path which includes that nodis
path list. So, at the end of the route resolvingcpss, the destination will not have a possiblé gratough
that node. We implemented the idea on network stoul (ns2) and measured the improvement in
performance.Mobility and node density are the two major factevhich has much influence on the
performance of any routing protocol of mobile admetwork. Several previous works highlighted ttzstf

In this study, we will improve the performance dbBV by adding mobility and density aware behaviors
route resolving proces&pproach: In this study we describe an idea for improving peformance of
AODV and reduce some of the overheads in a largedamse network with mobile nodes with different
speeds. The proposed design will be implemented®BV as an extension and will give a new protocol
namely ‘Mobility and Density Based Extended AODWADA-AODV). Results. The performance of
MADA-AODV has been compared with the other routipigptocols AODV,DSDV and DSR with metrics
throughput, MAC load, Routing Load, Control messamerhead etc.,. will be used to measure the
performance of the protocol in terms of differeetwork overhead. We have arrived more significard a
comparable result€onclusion: We have successfully implemented the proposed gubtdADA-AODV

and compared it with other routing protocols AOONWSDV, DSR. We evaluated the performance of these
protocols in terms of different metrics. In almaditthe cases, the performance of MADA-AODYV is bett
than normal AODV as well as other compared roufimgfocols. Significant improvement in throughpst
well as significant reduction in overhead is pr@ddy MADA-AODV. So we hereby conclude that MADA-
AODV will be suitable for highly mobile and densetwork scenario.

Key words: Mobile adhoc network, routing overhead, route algey, mobility aware routing, routing protocols,
DSDV, DSR, AODV, MADA-AODV

INTRODUCTION transmission range, an intermediate node acts as a
A Mobile Ad-Hoc Network (MANET) is a self- rout(_ar tq relay or foryvard packets from the souccthe _
configuring network and the nodes are connectedestination. For this purpose, a routing protocel i
through wireless link. It is an infrastructure lessneeded. Routing protocol design is an important and
network. The wireless network topology may changeessential issue for Ad Hoc networks due to dynamism
rapidly. Each node in the network act as router iand of the network. One interesting research area in
communicate other nodes. There is no centralize@MANET is routing. Routing in the MANETs is a
administration. Nodes in ad hoc networks arechallenging task and has received a tremendous r@mou
differentiated by their limited resources like powe of attention from researches.
memory and mobility. Due to the limited transmigsio
range of the nodes, multiple hops may be_ needed for MATERIALSAND METHODS
node to send data to any other node in the network.
Thus each node acts as a host and router. If a node Guaranteeing delivery and the capability to handle
needs to communicate with another that is outdisle i dynamic connectivity are the most important issiaes
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routing protocols in wireless mobile ad hoc netvéork routing-related tables and the methods by which
Once there is a path from the source to the dé&tma changes in network structure are broadcast. The

for a certain period of time, the routing protosabuld ; ;
be able to deﬁiver data via,that path % Fhe cg:lu'nﬂy proactive protocols_are_ not sunable_ for largemmeks,
of any two nodes changes and routes are affected they need to maintain node entries for eacreaad,

this change, the routing protocol should be able td!°de in the routing table of every node.
recover if an alternate path exists.

Different types of communications used in mobile On-demand routing protocols (Reactive): With on-
ad hoc networks are: demand protocols, if a source node requires a raute

the destination for which it does not have route
information, it initiates a route discovery procegsch
goes from one node to the other until it reachethé¢o
destination or an intermediate node has a routihéo
destination. If a node wants to send a packet tdhan
Unicasting: Unicast transmission is between one-to-node then this protocol searches for the routeniora
one nodes only two nodes are exchanging thglemand manner and establishes the connection @ ord
informations. to transmit and receive the packet. The route disgo
usually occurs by flooding the route request packet
throughout the network.

* Unicasting

e Broadcasting
e Multicasting
e Anycasting

Broadcasting: Broadcast is a type of transmission in
which information is sent from just one node but is . . . .

ived by all th d d 1o th "Drie This study examines routing protocols designed for
received by all the nodes connected to the net these ad hoc networks by first describing the
to all communication is called as broadcast. classification of ad hoc routing protocols

Anycasting: Anycast is communication between a About study: Mobility and node density are the two
single sender and several receivers topologic@#®@st  major factors which has much influence on the
In a group. The term exists in contradistinction tOperformanCe of any routing protoco| of mobile act ho
multicast, communication between a single senddr anpetwork. All the overheads such as MAC layer
a group of selected receivers. overheads and Network Layer will get worse very muc

Multicasting: Multicast is a very much different from while. increasing the mobility of the nodgs and loele
Unicast. It is a type of transmission or commurirat  d€nsity of the network. In study, we will measune t

in which there may be more than one nodes and therformance of four MANET routing protocols with
information sent to a set of nodes. It is a limibege of ~ different mobility and node density.
broadcasting. Multicasting is used within the neatwo

has many advantages._ _Multlcastmg reduce ynamic Source Routing (DSR): Dynamic source
communication go_st for applications that send tmaes routing is a on demand routing protocol for MobNe
data to more recipients. hoc Network and is based on the concept of source
. ] routing. The protocol smaintains route cache inheac
Types of MANET routing protocols: Routing  node which is updated when new routes are learned.
protocols are classified into two types based arth The protocol consists of two phases. Route disgover

bout the other compared routing protocols:

Properties. and route maintenance. The source node broadcasts a
Route Request (RR) packet consist of the destimatio

* Proactive routing protocols node address, source node address and unique treques

« Reactive routing protocols ID. Each node receives the packet checks whether if

route is available or not. If does not, it adds dtsn
address to the route record and forwards the packet
proactive or table-driven routing protocols, eacie Route Maintenance is achieved through the use afeRo

. o Error Packet (REP) and acknowledgements. Route erro
continuously maintains up-to-date routes to eveéligo  ,,ckets are generated at a node due to the pratfiem
node in the network. Routing information is fatal transmission at the data link layer. Wheroate
periodically transmitted throughout the network inerror packet is received, the hop in error is resdofvom
order to maintain routing table consistency. Theaar the node’s route cache and all routes containirgg th
in which they differ are the number of necessaryiruncated at the point (Table 1).
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Table 1: Comparison of three routing protocols keret al., 2001) The proposed MADA-AODV: The foIIowing sub

Protocol property DSDY AODV PSR sections explain the design and implementation of
Routing type Flat Flat Flat .

Routing metric Shortest path ~ Fresh and shortest (@ftortest path MAD-ADODYV extension.

Routing maintenance Routing table  Routing table tRgwcache

Multiple route No No Yes : i NA- ;

Loop free Ves Ves Ves The_ basic design: A node_ will be se_lected to _forward a
Multicast periodic  No Yes No routing request message if and only if a conditiased on
Broadcast Yes Yes No its mobility (speed) and number of neighbors isfatl.

o . If the routing request is allowed to propagate
Destination-Sequenced  Distance-Vector (DSDV):  through a node then there will be at least a pasgisth

The destination sequenced distance vector routingich includes that node in its path list. So, et end
protocol (Abd Rahman and Zukarnain 2009) is a )

) . of the route resolving process, the destinatiom lvéilve
proactive routing protocol based on the BellmandFor 2 possible path throuah that node
algorithm. Routing table is maintained at each naale P paih 9 L
with this table, node transmits the packet to otietes If the routing request is disallowed to propagate

in the network. through a node then there will not be a possiblé pa
The different type of routing prtocols are which includes that node in its path list. So,ra& &nd
compared based on the properties. of the route resolving process, the destinatiorh mok

To guarantee loop-freedom DSDV uses a concephbave a possible path through that node.
of sequence numbers to indicate the freshness of a
route. The Broadcasting mechanism in the dsdv is ofhe MADA-AODV extension: The node A starts a
two types-Full dump and incremental dump. Full dumproute resolve process for finding a path to theengd

will carry all the routing information and the Any intermediate node Node X receiving the
incremental dump will carry only last updation ol f routing request message will do the following:
dump to improve the efficiency of the system. DSBV

not fit for large networks. « Calculate the present speed Sx of the node by using

Ad hoc On-demand Distance Vector (AODV) its present and-previous location .
routing: AODV is a reactive routing protocol (Perkiets * L?(e node X will resolve the number of neighbors
al., 2001) implemented for mobile ad hoc networks. If Nx<Tn then

AODV is used for unicast, multicast and broadcast

communication. AODV is combination of both DSR and Forward the packet unconditionally:

DSDV. It adopts the basic on demand mechanism of
Route Discovery and Route maintenance from DSR and
the use of hop by hop routing sequence number and
periodic beacons from DSDV. When a source node
desires to sent information to destination node does

Else
Calculate mobility factor Mp of X
Mp = f(Sx) = Sx * 1/ Se-will be 0 to 1
If M¢ < Mt then
Forward the packet

not have a route to destination, it starts the erout Else

discovery process. Do not Forward the packet
It broadcasts RREQ to neighbors and then forward End

the request to their neighbors on so on up to réarte "End

the destination is located .And also send a roepdyr
packet to the neighbors which is the first receivesWhe_re: .
RREQ.RREP is routed along the reverse path. EachQ™ _ N(_élghbors of node X . .

L 1 = Minimum number of neighbors-if a node has
node rr.1a|n.ta|ns own sequence number and.broadcast id neighbors less than this value then it will just
To _malntaln routes t_he nod(_as suryey the link stafus forward the packer without future condition check
thelr_ ne_zxt hop nelghbor in active routes. If the M; = Mobility factor
destination or some intermediate node move, the nody, = Mobility threshold-A value which will decide the

upstream of the break remove the routing entry and maximum speed of the node which will be
send Route Error (RERR) messages to affect theeacti allowed to forward the packet

route upstream neighbors. This continues until s®ur S, = Speed of the node X

node is reached. Se = The maximum expected speed of a node
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Finally the node A will have a route through X if Mac load: The ratio of the number of MAC layer
and_ only if that node X was allowed to _forw_ard t_he messages propagated by every node in the netwdrtkhan
routing request message based on the previousticondi  nymper of data packets successfully delivered to al

So, as a net effect, the nodes which are movingatination nodes. In other words, the MC load m¢he

very fast at that moment will be eliminated frome th
path. So the established paths of MADA-AODV will be average number of MA.C messages gen_erafced to etich da
packet successfully delivered to the destination.

stable than that of the paths resolved by normaDXO

Simulation and metrics. The simulation tool that has Dropped packets. The Number of Nodes in the
been used in order to study all the behavior of NEAN  Network vs Agent level Total Dropped Packet is
routing protocol was the considered as the metric to analyze the performance
ns2[http://www.isi.edu/nsnam/ns/, 1998,
http://www.monarch.cs.cmu.edu/cmu-ns.html,
UCB/LBNL/VINT Network Simulator]The proposed
simulation has been successfully done using nsa on ) ) )
normal desktop computer with 1 GB RAM. CMU’s The simulation results: The Fig. 1: graph shows
wireless extension to ns-2 provides the impleméantat throughput provided by the four different protocols

RESULTS

of the DSR, AODV, DSDV routing protocols. with mobility and different node densities. As shrow
in the graph, the proposed MAD-AODV performed

Par ameter s of the simulation: well in terms of throughput. Next to it, DSR
Channel type Wireless channel performed good. DSDV is the poor performer in
Radio-propagation model Two ray ground terms of throughput.
Antenna type Omni antenna
Interface queue type DropTail/PriQueue o Gl
MAC type 802_11 : —
Max packet in queue 50 e
Topographical area 800x800 sg.m e +"ADDV
txPower 0.1819 W - /'/ MARLADBY
rxPower 0.0501W E
idlePower 0.0350 W . v
Routingprotocols DSDV/DSR/AODV/ MAD_ADDY

MAD-AODV g o > e
Node density 10, 20, 30, 40, 50/ L

800x800sg m
MOblllty 10.0000 20.0000 1 30‘l0f.!(10 40.0900 50.0000
With mobility scenario 0-40 m séc el s
Mobility model Random Waypoint ) _
Traffic parameters Fig. 1: The node density Vs throughput
Traffic CBR over UDP
% of communicating nodes 50% 0000 Node density Vs throughput -
CBR packet size 512 Bytes —— =
CBR interval 0.1 sec i /1 ooV
Maximum packets 200 2 oo /| MaD_aDDV

We have tested the performance of the four routing £ //

protocols with different network size and with nede 2 P i
different speeds in all scenarios. o R - e
Metrics considered for evaluation: il ,{:___yﬂﬁ—f“
Throughput: The throughput metric measures how % & = @ o o some
well the network can constantly provide data to the i S
sink. Throughput is the number of packet arrivihghe
sink per ms/second. Fig. 2: The node density Vs dropped packets
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Noge Gensty VaMAL oad possibilities to extend MADA-AODV to make it as a
§0.0000 DSDV suitable candidate algorithm for mobile adhoc nekwo
70.0000 2k Future study may explore and address these
60.0000 MAD_ADDV possibilities.
% 500000
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= 30.0000 = / . .
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20.0000 === e

10.0000 ‘ 1
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2001. Performance comparison of two on-demand
routing protocols for Ad Hoc networks. IEEE
Personal Commun. Magaz. Special Issue Ad hoc
Networking, 8: 16-28.

Abd Rahman, AH. and Z.A. Zukarnain, 2009.

Fig. 3: The node density Vs MAC load

The Fig. 2: graph shows total dropped packet by
the four different protocols with mobility and diflent
node densities. As shown in the graph, the proposed
MAD-AODV performed good and dropped less packets
than the conventional AODV.

The Fig. 3 graph shows MAC load of the four
different protocols with mobility and different ned
densities. As shown in the graph, MAD-AODV
performed very good and caused less MAC load than
the normal AODV.

DISCUSSION

If we carefully examine all the above graphs it is

obvious that the proposed MAD-AODV is the protocol

which is providing better performance than Normal

AODV. In most cases, | have produced better results
than all other compared protocols.

CONCLUSION

We have evaluated three commonly used adhoc
routing protocols DSDV, DSR and AODV along with
the proposed MADA-AODV protocol with different
mobility and node density. If we carefully examithe
graphs presented in previous section it is obvitas
MADA-AODV is providing better performance than
the normal AODV. And in most cases it outperformed
all other compared protocols.

So future study may investigate the possibilifas
further improving the routing mechanism of the
proposed MADA-AODV. Presently, the core part of
MADA-AODV algorithm will only consider the speed
and neighbor density of the nodes during making
decisions. Future study may address other podbili
like adding node velocity and relative location hwit
respect to the sender and receiver as additional
parameters during making decisions. There are sadle
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