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ABSTRACT

NetworklifetimeisakeydesignmetricinMANETs,itisconsideredasoneofthemostimportant
parameters algorithms to be used in ad hoc networks. Each network node works completely
independently and acts as a router for relaying communications. If some nodes die prematurely
becauseofbatterydepletion,thenetworklifetimewillbeadverselyaffected,andthenetworkwill
getdisconnected.ThisarticlepresentsAOMDV-LP,anewAOMDVlifetime-prolonging routing
algorithmforMANETs.Thisnewalgorithmhelpstomaximizethenetworklifetimebymanaging
nodesenergy,linkcostandcontrollingthenetworkscongestion.Simulationsquantifytheperformance
gainsoftheauthorsalgorithm.
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1. INTRODUCTION

Recentevolutioninwirelesscommunicationtechnologiesandtheemergenceofmobileterminals
havemade itpossible toaccess thenetworkanytimeandanywherewithout theneed toconnect
communicatingequipmenttoaninfrastructure.Anundeniableadvantageofthesewirelesstechnologies
is the possibility to be mobile while staying connected. But unfortunately, this mobility creates
newproblemssuchas frequentdisconnection, lowcommunicationrate,modest resourcesand,a
limitedpowersource…etc.(Blum,Eskandarian,&Hoffman,2004).Wirelessmobilenetworksare
classified into twomainclasses(Sarkar,Basavaraju,&Puttamadappa,2016):Wirelessnetworks
withinfrastructurethattypicallyusethecellularcommunicationmodel(aninfrastructurethatcan
beanaccesspointorabasestation)andInfrastructureLessNetworksalsonamedMobileAd-hoc
networksor“MANETS”thatarerepresentedasasetofmobileentitywhichmaybecombinedrouters
andhoststhemselvesformthenetworkroutinginfrastructureinanAd-hocmode,interconnected
byawirelesstechnologywhichcommunicateonlythroughradiowavesandself-organizequickly.
MANETcanberepresentedasdirectedgraph𝐺 = (𝑉, 𝐸) (Pan & Xiao, 2006). The vertices V ∈ 
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𝑉 are a symbol of the mobile stations. An edge (𝑢,V) ∈ 𝐸isa symbol ofa wireless link between
thisstations𝑢,V, which forward packets to others. In this class, the wireless network can adapt to
differenttrafficconditions,propagationandmovementsduetothemobilityofthenodesknowing
thatthenetworksizecancontainhundredsorthousandsofmobilenodeswhichmeansthatthearea
sizeisnotlimited.MobileAd-hocnetworksarecharacterizedbytheabsenceoftheinfrastructure
aswehavesaidbeforethatmobilenodesareresponsibleforestablishingandmaintainingnetwork
connectivityinacontinuousmanner,MANETsarealsocharacterizedbythedynamictopologydue
tothemobilityofthenodeswhomoveinafreeandarbitraryway.Therefore,thenetworktopology
canchange,atunpredictablemoments,inarapidandrandommanner.Mobilenodesarepoweredby
independentenergysources,suchasbatteriesorotherconsumablesources.Thisiswhytheenergy
parametermustbetakenintoaccountinanycontrolperformedbythesystem.Mobiledeviceshave
limitedbatteries,andconsequentlyareducedprocessingtimeknowingthatsomeoftheenergyis
alreadyconsumedbytheroutingfunctionality,itlimitstheservicesandapplicationssupportedby
eachnode.Thisiswhy,theroutinginsuchanetworkiscomplex.Theroutingproblemhasalways
arousedgreatinterestintheresearchcommunity.Althoughtheproposalofseveralprotocols,thelatter
representscertainlimitsespeciallyifweconsiderthehighmobilityofnodesandhighnetworkdensity
(Naimi,2015).Ithasgivenbirthtoseveralroutingmechanisms,amongthesemechanisms,wefind
themultipathrouting,whichallowsfindingmultiplepathsbetweenasourceandadestinationnode
forthedata’stransmission.Thesemultiplepathscanbeusedtocompensateforthemobilenatureof
nodesandtheunpredictablenatureofad-hocnetworks(Mueller,Tsang,&Ghosal,2004).Ourwork
isbasedonthistypeofrouting.

MaheshK.MarinaandSamirR.DashaveproposedAOMDVad-hocon-demandmultipath
distancevector routingwith the routediscovery and routemaintenancephase similar toAODV
(Marina&Das,2006).IthasalmostthesamefeatureasAODV.AOMDVhasbeendemonstrated
tobeafavorableprotocolthatusesmultipathroutes,allofitspathsaredisjointpaths,anditensures
thatmultiplepathsareloop-freebecauseitallowsonlyalternaterouteswithlowerhopcounts.When
thesourceneedstocommunicatewiththedestinationbysendingthedatapacket,AOMDVprotocol
executesaroutediscoveryalgorithmbetweenthesourcenodeandtherequireddestinationnode.Every
nodeinthenetworkbroadcaststhe(RREQ).Thedestinationsendsaroutereply(RREP)messagefor
allofthereceived(RREQ)packets.Whenanintermediatenodereceives(RREQ),itsetsthereverse
pathtoallthemultiplepathsthatarewarfulandsendsarouteRREPpackettothesource.Thesame
forthedestinationnodewhenitreceivesarouterequest.Eachpacketisexaminedtoseeifitprovides
anode-disjointpathtothesource.RoutemaintenanceinAOMDVisalsoidenticaltothatinAODV.
However,inAOMDV,anodeonlyforwardsa(RREQ)packetforadestinationwhenallproposed
pathsarebroken.Themajorityofthemultipathroutingprotocolsusethedataflowtoupdatethe
time-tagsofthepathsandkeepthemfresh,AOMDVmakesuseofperiodicHELLOmessagesto
detecttheefficacyofthelinksaslinkbreaks.AOMDVusesonlythebestintermsofthenumberof
hopsfortransmissionofDatabetweenasourceandadestination;therestcalculatedpathswillbe
usedwhenthemainroadisbroken.

Thisnewstudyfocusesonthelifetimeandcongestionnetworkbecausethereareconsideredas
oneofthemostimportantparametersalgorithmstobeusedinMANETs(Lochert,Scheuermann,&
Mauve,2007).Eachnetworknodeworkscompletelyindependentlyandactsasarouterforrelaying
communications.Ifsomenodesdieprematurelybecauseofbatterydepletion,thenetworklifetime
willbeadverselyaffected,andthenetworkwillgetdisconnected.

ThispaperproposesanewroutingprotocolinspiredfromAOMDVprotocol(Marina&Das,
2006)byaddingfeaturesthatmakeitpossibletoprolongthenetworklifetime,ourprotocolintroduces
linkcostandlinkqualitynotionswhicharecalculatedduringthedatapacketroutingprocess.the
routingdecision isaprobability taking intoaccount these twoparameters, thisconceptmakes it
possibletoselecttheoptimalroutesbypreservingnodesenergyandcontrollingthecongestionofthe
network.ThefirstversionofAOMDVprotocolgeneratesmanyperformancesproblemsduetothe
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