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Abstract limited energy capacity and absence of fixed
Mobile Ad Hoc Networks (MANETs) also called meshinfrastructure are special features for MANET when
networks are self-configuring networks of mobilevides compared to wired networks. Wireless local area
connected by wireless links. MANETs are deployed imetwork based on IEEE 802.11 technology is the most
situations where there is no existing infrastruetusuch as prevalent infra-structured mobile network, where a
emergency search and rescue, military, etc. Eaplicafion  ophile node communicates with a fixed base station,
Zﬁngay ?ézfirﬁgtpf;:)cﬂsi%'r@?ﬁ(?ésa' p Lg;ni?np;m and thus a wireless link is limited to one hop tesw
the node and the base station. MANET do not have

for improving MANET routing protocols and energy . . .
efficiency. We give routing protocol that employsad centralized controllers, which makes it differenbrfi

balancing technique to the MANET routing protocelth  traditional wireless networks [1]. MANETs are
node caching enhancement. For energy efficiencjuatian  infrastructure-less, self-organizing, rapidly deglble

of the protocols with limited power supply, the rpary wireless networks MANETS find applications in sealer
objectives of MANET routing protocols are to maxa@i areas. Some of them are: military applications,
network throughput, to maximize energy efficienmaximize  collaborative and distributed computing, emergency
network lifetime, and to minimize delay. The networ gnerations, wireless mesh networks, wireless sensor
throughput is usually measured by packet delivatip rwhile network, and hybrid wireless network architectygis

the most significant contribution to energy constiop is .
measured by routing overhead which is the numbesizar of The routing protocols proposed for MANETS

routing control packets. The simulation will be donsing @aré generally categorized amble-driven and on-
NS2 network simulator. demand driverbased on the timing of when the routes
Keywords. MANETS, routing protocols, mobile ad hocare updated. With table-driven routing protocolacte
networks, Ad-hoc On-demand Distance Vector, netwoflode attempts to maintain consistent, up-to-daiéimg
simulations, node caching, energy efficiency. information to every other node in the network. sTt
done in response to changes in the network by bavin
. each node update its routing table and propagae th
1. Introduction updates to its neighbouring nodes. Thus, jprisactive
in the sense that when a packet needs to be foedard

Mobile ad hoc networks (MANETS) are composed of 1€ route is already known and can be immediately
collection of mobile nodes which can move freelylanUsed. As is the case for wired networks, the rgutin
communicate with each other using a wireless physictable is constructed using eithkimk-state or distance

medium. Therefore, dynamic topology, unstable ljnks/€ctor algorithms  containing a list of all the
destinations, the next hop, and the number of hops
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each destination. Many routing protocols includingAutonomous and infrastructure IeSBANET is self-
Destination-Sequenced Distance Vector (DSDV) [19%rganized and independent of any established
and Fisheye State Routing (FSR) [2pfotocol belong infrastructure and centralized network administradti
to this category, and they differ in the numberafting Each node runs as a router and operates in distdbu
tables manipulated and the methods used to exchanganner.
and maintain routing tables. Multi-hop routing As there is no dedicated router,
With on-demand driven routing, routes are discadereevery node functions as a router and aids in fatimgr
only when a source node desires th&aute discovery each other’'s packets to intended destination. Hence
and route maintenancare two main procedures: Theinformation sharing among mobile nodes is made
route discovery process involves sending routeastju available.
packets from a source to its neighbour nodes, whidbynamic network topologysince MANET nodes move
then forward the request to their neighbours, andrs  randomly in the network, the topology of MANET
Once the route-request reaches the destination, fitodechanges frequently, leading to regular route change
responds by unicasting a route-reply packet badkéo network partitions, and possibly packet losses
source node via the neighbour from which it firsiariation on link and node capabilities Each
received the route-request. When the route-requgstrticipating node may be equipped with differemet
reaches an intermediate node that has a suffigieptl of radio devices that have varying transmission and
to-date route, it stops forwarding and sends aeroutreceiving capabilities, and possibly operate ontiplel
reply message back to the source. Once the routefiequency bands Asymmetric links might be resulted
established, some form of route maintenance procedge to this heterogeneity in the radio capabilities
maintains it in each node’s internal data structaed Additionally, different software or hardware
a route-cache until the destination becomes inaddes configuration might result in variability in procssg
along the route. Note that each node learns théngu capabilities. Thus, designing and standardizatidn o
paths as time passes not only as a source or BIANET protocols and algorithms for this
intermediate node but also as an overhearing nerghtheterogeneous network are complicated as dynamic
node. In contrast to table-driven routing protoceolst adaptation is required.
all up-to-date routes are maintained at every nodBandwidth constrained, variable capacity links:
Dynamic Source RoutindDSR) and Ad-Hoc On- Wireless links will continue to have significanilywer
Demand Distance VectgAODV) are examples of on- capacity than their hardwired counterparts. In tholali
demand driven protocols. the realized throughput of wireless communications
The remainder of the paper is organized as followsifter accounting for the effects of multiple access
section 2 MANET characteristics .section 3 disdies fading, noise, and interference conditions, et.eften
literature survey related to our paper. Section #uch less than a radio's maximum transmission rate.
discusses the detail description of proposed waitk a One effect of the relatively low to moderate link
section 5 discusses the results. Finally, section dpacities is that congestion is typically the noather

provides a conclusion. than the exception, i.e. aggregate application deima
will likely approach or exceed network capacity
2. MANET Characteristics frequently. As the mobile network is often simply a

extension of the fixed network infrastructure, nelad
_ _ ~ hoc users will demand similar services. These désan

An area of wireless networking that has receiveg|| continue to increase as multimedia computimgl a
tremendous_ attention lately in the mobile ad hogg|iaborative networking applications rise.
network. It is typically compose of equal nodestthapynamic topologiesNodes are free to move arbitrarily;
communicate over wireless links without the need fohs the network topology--which is typically
any central control or fixed infrastructure. In MAN multihop--may change randomly and rapidly at
each mobile terminal is an autonomous node which M@npredictable times, and may consist of both
function as both a host and router. In other wordgjgirectional and unidirectional links. One effedtthe
besides the processing ability as a host, the mobilgjatively low to moderate link capacities is that
nodes can also perform switching functions as &erou congestion is typically the norm rather than the
Since nodes in MANET can move in an arb'tra”%xception, i.e. aggregate application demand likily
fashion, the network topology may change rapidlgl angpproach or exceed network capacity frequentlythis
unpredictably. Connectivity among the terminalsymamopile network is often simply an extension of fixed
vary with time. network infrastructure, mobile ad hoc users wilinged

similar services. These demands will continue to
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increase as multimedia computing and collaborative. Hybrid Routing Protocols Often reactive or
networking applications rise. _ proactive feature of a particular routing protoatight
Energy-constrained operatioihe processing power of ot he enough; instead a mixture might yield better

node is restricted because the batteries carried QXIution Hence in the recent davs. several hvbrid
portable mobile devices have limited power supply. ' ' ys, y

a result, the services and applications that can p&Otocols are also described.

supported by each node are limited. Network prdsoco Proactive approaches introduce more overhead
must be developed to be power-aware since each nog#npared to reactive ones. This is because evem whe
is functioning as both an end system and a router. there are no changes in network topology, control

Network scalability Many MANET applications may messages are flooded in order to maintain a full
involve large networks with tens of thousands ode® knowledge of the network in each node [11]. In

especially that can be found in tactical networks. . . , .
Scalability is crucial to the successful deploymefit proactive routing protocols first packet latencylass

MANET. when compared with on-demand protocols [11].
Proactive (Table-driven) protocols are inherentlgren
energy consuming compared to Reactive (On-demand)
ones, hence most of the proposals involve modiéinat

. . . to reactive protocols [5]. In Reactive protocolDBYV
The design of an energy efficient routing protofml .

MANETSs requires a detailed insight into routing ancL(S found to be the moEt enirgy i:'c_len: r((j).utlngtpi;l];}t
energy management strategies for MANETs. The'€MNc€ many researchers have their studies contehtra

characteristics of MANETSs have led to the developme ©n making AODV routing protocol more energy
of MANET specific routing protocols. A routing efficient.
protocol is the mechanism by which user traffic is

directed and transported through the network from .
source node to a destination node [18]. Based n tﬁgd hoc On-demand Distance Vector

definition the classification of routing protocassgiven

as follows. AODV [5] is a reactive routing protocol instead of
proactive. It minimizes the number of broadcasts by

Classification of Routing Protocolsin MANETs  creating routes based on demand, which is notdse c
for DSDV. When any source node wants to send a

MANET routing protocols could be broadly classifiedPacket to a destination, it broadcasts a route estqu
into two major categories based on the routinfRREQ) packet. The neighbouring nodes in turn
information update mechanism [5]: broadcast the packet to their neighbours and theess

1. Proactive Routing ProtocalsProactive protocols continues until the packet reaches the destination.
continuously learn the topology of the network byPuring the process of forwarding the route request,
exchanging topological information among the nekworintermediate nodes record the address of the neighb
nodes. Thus, when there is a need for a route tofr@m which the first copy of the broadcast packet i
destination, such route information is availabldeceived. This record is stored in their route gapl
immediately. If the network topology changes todVhich helps for establishing a reverse path. Ifitafual
frequently, the cost of maintaining the network htige  copies of the same RREQ are later received, these
very high. If the network activity is low, the infpation ~Packets are discarded. The reply is sent using the
about actual topology might even not be used. EXeverse path. For route maintenance, when a source
DSDV, WRP, CGSR, etc. node moves, it can reinitiate a route discoverycess.

2. Reactive Routing ProtocolsThe reactive routing !f any intermediate node moves within a particular
protocols are based on some sort of query-replpglia Foute, the neighbour of the drifted node can detieet
Reactive protocols proceed for establishing roliteg(s link failure and sends a link failure notificatido its

the destination only when the need arises. Thepato UPstream neighbour. This process continues unéil th

the network. Ex: DSR, AODV, TORA, etc. the received information, the source might dectect
initiate the route discovery phase.

3. Literature Survey
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Energy management in MANETS is the basigl. Devices Power Managementntelligent device
on which routing protocols are improved to attairmanagement can reduce power consumption of a mobile
energy efficiency. The choice of the routing pratoc node significantly. This can be done by the opecati
affects each of the dimensions along which enesgy system (OS) by selectively powering down interface
consumed, such as transmission, battery, and dewite devices that are not used or by putting devices int
processor energy. These dimensions are discusseddifierent power-saving modes depending on theigesa
detail in the remainder of the section. Along witiese [2].
schemes there is also a description of the eneogy c
metrics which measure the amount of energy saved @hergy Efficiency Metrics
using different path selection schemes.

A survey of the recent research in energy efficient
routing protocols for ad hoc networks allows clgésg

the power efficient routing protocols into four
Energy is a scarce resource in ad hoc wirelessank$w categories based on their path selection scheme. Th
and it is of paramount importance to use it effite  first set of protocols use the energy cost forgraission
when establishing communication patterns [3]. Eyiergas the cost metric and aim to save energy consampti
Management is defined as the process of managig ther packet. However, such protocols do not take the
sources and consumers of energy in a node or inpddes’ energy capacity into account. Thus, the gner
network as a whole for enhancing the lifetime a# th consumption is not fair among nodes in the network.
network [2]. Energy Management can be classified in pminimum Total Transmission Power Routing (MTPR)
the following categories: [1] is an example protocol for this category. Tkeand

1. Transmission Power ManagemenThe power set of protocols use the remaining energy capasityie
consumed by the radio frequency (RF) module of gost metric, which means that the fairess of gnerg
mobile node is determined by several factors sgdha consumption becomes the main focus. But, these
state of operation. The transmission power, and ”iﬁotocols cannot guarantee the energy consumpsion i
technology used for the RF circuitry. The state ofinimized. The third set of protocols is similar ttee
operation refers to the transmit, receive, and psle&econd set, but use estimated node lifetime instéad
modes of operation. The transmission power ifode energy capacity as the route selection aiteri
determined by the reachability requirement of theherefore, these protocols still aim to fairly distite
network, the routing protocol and the MAC protocoknergy consumption. In order to both conserve gnerg
employed. The RF hardware design must ensuggnsumption and achieve consumption fairness,
minimum power consumption in all the three stages @gnditional Max-Min Battery Capacity Routing
operation. (CMMBCR) [1] has been proposed to combine these
2. Battery Energy Management The battery two metrics. CMMBCR is an example of the fourth

management is aimed at extending the battery fifa 0 category of protocols, which use combined metricto
node by taking advantage of its chemical propertiegepresent energy cost.

discharge patterns, and by the selection of a tyatte
from a set of batteries that is available for rethncy. 4. Proposed Work
3. Processor Power Managemefithe clock speed and

the number of instructions executed per unit time a

some of the processor parameters that affect pow-gpe proposed work is aimed at developing energy

consumption. The CPU can be put into different meeeﬁlment AODYV routing protocol. In [6], Jin-Man K
-Wook Jang propose an enhanced AODV

saving modes during low processing load condition&nd, Jong o . ,
The CPU power can be completely turned off if tnhdouting protocol which is modified to improve the
machine is idle for a long time. In such caserinipts networks lifetime in MANET. One improvement for the

can be used to turn on the CPU upon detection e&f uéAO[l)\,/ protocol is to maximize thel netwlorksf lr']fet'mi_ N
interaction or other events. applying an Energy Mean Value algorithm whic

Energy Management in MANETSs
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considerate node energy-aware. Increase in the etumb

of applications which use Ad hoc network has ledmo Generated Packets: Total number of CBR packets sent
increase in the development of algorithms whiclhy CBR sources. This is calculated by placing the
consider energy efficiency as the cost metric. i@dv,  condition “event== s” in awk script.
there is no existing standard of routing protoasldd- Received Packets: Total number of CBR packets
hoc networks. The field is still new and much reska recejved by CBR sources. This is calculated byiptac
work is still in progress. Though many routingthe condition “event== r" in awk script.
algorithms have been proposed, there is not one theotal Dropped Packets: Total number of dropped
meets all the criteria. Many of the existing MANETCBR packet by CBR sources. This is calculated by
routing incurs high routing overhead, high transmis  p|acing the condition “event==D" in awk script.
delay and low throughput. This is mainly due tofl& packet Delivery Ratio: Packets delivery ratio is
that these algorithms are not adaptive or efficientaction of successfully delivered data packets to
enough to handle different network scenarios an@ackets to packets generated by CBR sources. Backet
conditions. delivery ratio describes how successfully protocol
The modified route request uses a fixedjelivers packets from source to destination

threshold parametdd. The first route request is sent
with the small threshol#i. When a nod&\ receives the
route request, it compares the current timaith the
time T(N) when the last data packet through N has been
forwarded. IfT jH >T(N), thenN does not belong to the Analysis is based on above given scenarios thafoare
current node cache and, therefdxewill not propagate AODV protocol. Each scenario is run 6 times thevd fi
the route request. Otherwise TifiH - T(N), thenN is in out fche_ average of each run. Calcul_atlo_n 's donautgh

' " by finding average of every scenario with valuesath
the node cache and the route request is propagatedscenario with AODV Table.1 respectively. Figure 1
usual. Of course, the node cache cannot guarantgenerating packet graph shows the graph as theretw
existence of paths between all source-destinatars,p are vary with the number of nodes there is vanmata
therefore, if the route request with the smallshaddH  the number of generation packet also take plagpiréi
fails to find a route to destination, then a staddaute 2 Receiving packet graph shows the graph as in the

e ; ; twork are vary with the number of nodes there is
request (which is not constrained by cache) is geeg NEWOTK L
at?che so(urce y ) is g variation in the number of receiving packet. TheRPD

graph shows the ratio of receiving packet/ genegati
packet. As the generating packet is only one amd th
Performance evaluation metrics receiving packet are large then the PDR shows graph
which some how similar to receiving packet graph. |
Six performance metrics parameter are used as, tligure 3 Represent the Packet Delivery Ratio is
generated packets, received packets, packet delivéncreased as the no of nodes increased. Figurapghgr
ratio, total dropped packets, end-to-end delay aref Delivery Ratio decrease with increase in numibier
throughput. All metrics are measured quantitativelynodes. Figure 5 graph of end to end delay incregtse

5. Results

Following are description of each metrics. increase of nodes.
Noof |GP |RP |PDR D [ E2E Facilities Required For Proposed Work
For this research work Network simulator-2 will be
Nodes P | Delay required.

30 4312 | 4026 | 93.3673 | 60 | 333.692
21 4181 | 3839 | 91.8201 | 77 | 359.504
11 4389 | 3989 | 90.8863 | 80 | 317.528

The Network Simulator

The network simulator (ns) from Lawrence Berkeley
National Laboratory is, thus far, the most popular

6 4435 [ 4015 1 90.5299 | 94 | 206.79 simulator in the MANET research community. The ns
simulator development began in 1989 and quickly
Table 1: Average of Scenario of result gained the confidence of the network research
community. The wireless extension to ns-2 (ver@af
IJCSMS
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ns simulator) simulator was provided by the Monarc?z]c_ Siva Ram Murthy, B. S. Manoj, “Ad
Project. There were several ad hoc routing protocol Hgoe \Wireless Networks Architecture and

(for example, DSR, AODV, etc.) implemented for ns-2 ” :
The ns-2 has an extensive collection of transport Protocols”, 2nd ed, Pearson Education,

protocols and MAC protocols to support various djre 2005.
as well as wireless, protocols. The test cases wefd]loanis  Nikolaidis, Michel Barbeau,
generated using built-in random generator in Nekwor  Evangelos Kranakis, “Ad-Hoc, Mobile, and
Sim“k')atorf (Veriir?” N.S'Zizf?)' O“; p:;gtocc," ?Vdmm g Wireless Networks”, Third International
are based on the simulation o wireless nodes
forming an ad hoc network, moving about over Conference, ADHOC—NOV_V 2004.
600MX600m rectangle. The simulation time was 1505(14] M. Pushpalatha, Revathi Venkataraman,
to evaluate general performances. At media access and T. Ramarao, “Trust Based Energy
control (MAC) layer the 802.11 MAC protocol has hee  Aware Reliable Reactive Protocol in
used. Mobile Ad Hoc Networks”, World
Academy of Science, Engineering and
Technology 2009.

_ N &5]G.Vijaya Kumar, Y.Vasudeva Reddyr and
A MANET consists of autonomous, self-organizing an Dr.M.Nagendra, “Current Research Work

self-operating nodes, each of which communicates . .
directly with the nodes within its wireless range o on Routing Protocols for MANET: A

indirectly with other nodes via a dynamically corteul Literature Survey”, (IJCSE) |r]ternati0na|

multi-hop route. Due to its many advantages and Journal on Computer Science and

different application areas, the field of MANETs is  Engineering 2010

rapidly growing and changing. While there are SIi"[G]Jin-Man Kim, Jong-Wook Jang, “AODV

many challenges that need to be met, it is likélgt t based Ener ’ Efficient Routin P’rotocol for

MANETSs will see wide-spread use within the next few . gy o . 9 y

years. In order to facilitate communication witham Maximum Lifetime in MANET", IEEE

MANET, an efficient routing protocol is required to  2006.

discover routes between mobile nodes. Enerd7]D. Kim, G.-L. Aceves, K. Obraczka, J.-C.

efficiency is one of the main problems in an MANET, Cano, P. Manzoni, “Power-aware routing

especially in designing a routing protocol. In thaper based on the ener ' drain rate for mobile ad
provides an overview of MANETs and discusses how - gy

energy is one of the most important constraintgHese hoc networks”, in Proc. 14th ICCCN, IEEE,

type of networks. A detailed study of the energy 2002.

management strategies, energy cost metrics and AOO8]Radika D Joshi, Priti P Rege, “Energy

node cache energy efficient routing algorithms is Aware Routing in Ad Hoc Networks”

provided. WSEAS, 2007.
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