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ABSTRACT

Thecomplexdesignofthecurrentnetworkarchitecture,whichhasinevitablyresultedinpoornetwork
resourcesmanagement,hastriggeredresearcherstoproposeaSoftwareDefinedNetworking(SDN)-
basednetworkmodeltosimplifythemanagementofthelimitedbandwidthofanetwork.Thekey
ideaoftheSDN-basedmodelistosimplifynetworkmanagementbyintroducingacentralizedcontrol
throughwhichthedynamicupdateofforwardingrules,thesimplificationofnetworkdevicestasks,
andflowabstractionscanberealized.Thisproposedmodelutilizesthelimitednetworkbandwidth
systematicallybygivingreal-timetraffichigherprioritythannon-real-timetraffictoaccesslimited
resources.Theexperimentalresultsshowedthattheproposedmodelhelpedensurereal-timetraffic
wouldbegivengreaterprioritytoaccessthelimitedbandwidth,wherethemajorportionofthelimited
bandwidthwasallocatedtothereal-timetraffic.
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1. INTRoDUCTIoN

Generally,theconceptofSoftwareDefinedNetworking(SDN)istheresultofeffortstomakecomputer
networksbecomemoreprogrammable(Feamster,Rexford,&Zegura,2014).Thistermreferstothe
behaviorofnetworkdevicesandtheflowcontrolhandledbysoftwarewhichoperatesindependently
from network hardware. As such, programmable network simplifies the network administration
tasksbyreprogramminganetworkinfrastructure,insteadofhavingtore-builditmanually.Todate,
programmablenetworksapproachhasattractedtheattentionofthenetworkingcommunity,given
itsflexibilityintermsofnetworkmanagementandnetworkdesign.Accordingtoresearch(Gude
etal.,2008),SDNintroducestheideaofnetworkoperatingsystemabstraction,whichismarkedly
differentfrompreviousprogrammablenetworks.Inthisregard,theOpenNetworkingFoundation
(ONF)organizationdefinestheterm“SoftwareDefinedNetworking”as:

“Thephysicalseparationofthenetworkcontrolplanefromtheforwardingplane;andwherea
controlplanecontrolsseveraldevices.”(OpenNetworkingFoundation,2014)
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ONF is a non-profit organizationwhich is committed to accelerating the adoptionofSDN.
Interestingly, several companies have also developed a number of standards, such as OpenFlow
Standard and the OpenFlow Configuration Management Protocol Standard. In fact, OpenFlow
Standardisthefirstcommunicationinterfacethatenablesthecommunicationbetweenthecontrol
planeandnetworkdevicesinthedataplanelayer.BasedonthedefinitiongivenbyONF,thekey
ideaofSDNistheseparationofcontrolfunctionfromhardwaredevices,withthecontrolfunction
beingcentralizedinasoftwarecomponentknownastheSDNcontroller.Thedetailsofthecontrol
planeanddataplanearediscussedinSection4.

Figure1showstheexampleoftheSDNnetwork,whichclearlyshowsthatthenetworkcontrol
elementsareremovedorseparatedfromthenetworkdevicesbycentralizingtheformerinthecontroller
machine. Network administrator is programmed in the OpenFlow switch through the controller
machinetospecifyhowdatawillbeforwardedinthenetwork.Lately,theSDNparadigmhasbeen
introducedinthenetworkingindustrytoimprovetheperformanceofcurrentnetworkarchitecture.

Severaldifferenttermstodescribethecurrentnetworkarchitecturecanbefoundintherecent
literature.Forexample,somestudies(Kreutzetal.,2015)refersucharchitectureasatraditionalIP
network,whileotherscallittraditionalnetworks.Essentially,thecurrentnetworkarchitecturedesign
isverticallyintegrated(Kreutzetal.,2015),whereboththecontrolplaneandthedataplaneare
boundedtogetherinthenetworkdevices.Inotherwords,thenetworkdevicesintraditionalnetworks
performboththecontrolandpacketforwardingfunctions,asthecontrolplaneanddataplaneare
presentinthehardwaredevices.Accordingtosomeresearchers(Kreutzetal.,2015),(Raghavan
etal.,2012),(Pan,Paul,&Jain,2011),(Benson,Akella,&Maltz,2009)and(Kim&Feamster,
2013), the design of the current network architecture is complex, which inherently complicates
network management. Such complication is inevitable as the tight coupling between these two
planes requires the network administrator to manually change the configuration of each device
controlplanewheneveranewprotocolornewfunctionalityinsuchnetworkneedstobedeployed.
Thus,suchaprocessisnotonlytime-consumingbutalsoerror-prone.Accordingtoastudy(Kreutz
etal.,2015),networkmisconfigurationisacommonproblemintoday’snetworks,madeevidentby
aresearchfinding(Feamster&Balakrishnan,2005),indicatingthatmorethan1000configurations
errorshavebeendetectedinBorderGatewayProtocolrouters.Obviously,sucherrorshavecauseda
numberofundesirablenetworkbehaviors,includingservicecontractviolations.Admittedly,theuse
ofcurrentnetworkiswellestablished;nonetheless,itscomplexdesignhascomplicatedtheprocess
ofmanaginganddesigningnetworks.Inviewofthisproblem,SDNisviewedasafeasiblesolution

Figure 1. Example of the SDN Network
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