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ABSTRACT

Thisarticledescribeshowarapidincreaseinusageofinternethasemergedfromlastfewyears.This
highusageofinternethasoccurredduetoincreaseinpopularityofmultimediaapplications.However,
thereisnoguaranteeofQualityofServicetotheusers.Tofulfillthedesiredrequirements,Internet
ServiceProviders(ISPs)establishaservicelevelagreement(SLA)withclientsincludingspecific
parameterslikebandwidth,reliability,cost,powerconsumption,etc.ISPsmakemaximumSLAsand
decreaseenergyconsumptiontoraisetheirprofit.Asaresult,usersdonotgetthedesiredservices
forwhichtheypay.VirtualSoftwareDefinedNetworksareflexibleandmanageablenetworkswhich
canbeusedtoachievethesegoals.Thisarticlepresentsshortestpathalgorithmwhichimprovesthe
matriceslikeenergyconsumption,bandwidthusage,successfulallocationofnodesinthenetwork
usingVSDNapproach.Theresultsshowa40%increaseintheperformanceofproposedalgorithms
witharespecttoexistingalgorithms.
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1. INTRoDUCTIoN

Fromlastfewyearstheuseofinternethasincreasedrapidly.Newtypeofservicesandapplications
(e.gwebbrowsing,e-mail,peer-topeercomputing,onlineshopping,onlinegaming,VoIP,Video
andaudioconferencingandmaymore)haveemerged.

Thisrapiduseofinternethasoccurredduetotheincreaseofmultimediaapplicationpopularity.
Multimediahasbecomeintegralpartofpeople’slife.Ifthereisanyfailureininternetaccessusersget
frustrated.Astheywantnotechnicalinterruptioninusageofinternet.TheseApplicationsandservices
havetheirowninfrastructureanddifferentnetworkrequirements.Forexample,Videoconferencing
requiredifferentbandwidththanthatofVoIP.Tofulfilltheserequirements,QualityofService(QoS)
mechanisminanetworkisrequired.Thecurrentinternetfacesalotofproblemstocopewiththe
increasingdemandsoftheusers.ItdoesnotprovideanyQoSforcommunication.Toprovidethese
servicestousers,InternetServiceProvider(ISP)establishaServiceLevelAgreement(SLA)through
whichspecificparametersareprovidedtotheusers.ISPstrytomakemoreprofitbytwoways:1)
increasingthenumberofSLAs.Asmoretheclientsmorewillbeprofit.2)decreaseinconsumption
ofenergy.Thecurrentinternetneedstobeupdatedbecauseithasnoguaranteeofservicelevel.

TwoapproachescanbecombinedtoovercometheproblemofQoSofcurrentinternet.Thefirst
isSoftwareDefinedNetworkingabbreviatedasSDN.Thisapproachdeploysthedataplanefrom
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controlplane.Controlplaneislogicallycentralized.Objectivetologicallycentralizethecontrolplane
istogivetheglobalviewofwholenetworkenvironment.Thisfeatureofglobalizationofnetwork
easethenetworkadministratortogloballylookatthenetworkandtakethedecisions.Inshort,we
cansaySoftwareDefinedNetworkparadigmisanemergingtechnologyinthefieldofnetworks
whichwilldealwiththecurrentproblemsbeingfacedinthenetworkworld.Theotherapproach
isNetworkVirtualization(NV).NetworkvirtualizationrestrictsLANpartitioningthatresides in
EthernetVirtualLANstandardsandsolvetheissueslikescalability&multicastinginthenetwork
architectures.NVallowcustomizationofvirtualservices.Thesetwoapproachesarecombinedtoget
thenetworkparametersandserviceswhicharerequiredtogetguaranteedQualityOfService.The
parametersthatareconsideredunderQoSareas:

1. Successful Allocation:Itrepresentscumulativenumberofsolvedrequests.Successfulallocation
metriccanbecalculatedas:

Successful Allocation
Active links

Total
= ∑

 links
*100 

Activelinks=linkswhichareselectedforthetransmissionofpacketsinthenetwork.
Totallinks=totalnumberoflinksinthenetwork.

2. Saturated Links:allocatethelinksuntiltheyarealmostsaturatedorwecansaylinkswithno
availablebandwidthleft.Itiscalculatedas:
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Tmax=maximumsaturatedlimit
Tmin=minimumsaturatedlimit
w=weight

3. Bandwidth used:bandwidthusedbythelinksiscalculatedas:

Bandwidth use Dist d
d
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4. Energy Consumption:Itisperquantumofenergyconsumedbynetworkfromthebandwidth
allocatedtoclients.TheformulaforcalculatingEnergyConsumptionisas:

Energy consumption

free_sp

= +

+

 TX energy DA t k bit data( _ _cos ) *

aace bandwidth_cost* * ( )k bit data 2 

Tohandletheissuesanenergyefficientpathdeterminationtechniquehasbeenproposedinthe
workthatwillextendBandwidthEnergyEfficientalgorithmtoavoidnoderiskfailure.

Restoftheorganizationofpaperisasfollow:Section2discussSDNapproachandNetwork
Virtualization.Section3definestheconceptofvirtualsoftwaredefinednetworks.Section4givesa
briefsummaryofrelatedworksandGapsinliteraturesurvey.Section5and6evaluatethesimulation
methodologyandresultsobtainedbyexperiments.Section7concludesthepaper.
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