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ABSTRACT

Software defined networking (SDN) architecture has been verified to make the current network
architecture management simpler, and flexible. The key idea of SDN is to simplify network
managementbyintroducingacentralizedcontrol, throughwhichdynamicupdatesofforwarding
rules, simplification of the network devices task, and flow abstractions can be realized. In this
article,theresearchersdiscussthecomplexdesignofthecurrentnetworkarchitecture,whichhas
inevitablyresultedinpoornetworkresourcesmanagement,suchasbandwidthmanagement.SDN-
basednetworkmodelhasbeenproposedtosimplifythemanagementofthelimitedbandwidthof
anetwork.Theproposednetworkmodelutilizesthelimitednetworkbandwidthsystematicallyby
givingreal-timetrafficshigherprioritythannon-real-timetrafficstoaccessthelimitedresource.
Theexperimentalresultsshowedthattheproposedmodelhelpedensurereal-timetrafficswouldbe
givengreaterprioritytoaccessthelimitedbandwidth,wheremajorportionofthelimitedbandwidth
beingallocatedtothereal-timetraffics.
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INTRoDUCTIoN

Generally,theconceptofSoftwareDefinedNetworking(SDN)istheresultofeffortstomakecomputer
networksbecomemoreprogrammable(NickFeamster,Rexford,&Zegura,2013b).Thistermrefersto
thebehaviorofnetworkdevicesandtheflowcontrolhandledbysoftwarewhichoperatesindependently
from network hardware. As such, programmable network simplifies the network administration
tasksbyreprogramminganetworkinfrastructure,insteadofhavingtore-builditmanually.Todate,
programmablenetworksapproachhasattractedtheattentionofthenetworkingcommunity,given
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itsflexibilityintermsofnetworkmanagementandnetworkdesign.Accordingtoresearch(Gude
etal.,2008),SDNintroducestheideaofnetworkoperatingsystemabstraction,whichismarkedly
differentfrompreviousprogrammablenetworks.Inthisregard,theOpenNetworkingFoundation
(ONF)organizationdefinestheterm“SoftwareDefinedNetworking”as:

The physical separation of the network control plane from the forwarding plane; and where a control 
plane controls several devices. (Open Networking Foundation, 2014)

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)refersucharchitectureasa traditional
IPnetwork,whileotherscallit traditionalnetworks.Essentially,thecurrentnetworkarchitecture
designisverticallyintegrated(Kreutzetal.,2015),whereboththecontrolplaneandthedataplane
are bounded together in the network devices. In other words, the network devices in traditional
networking perform both the control and packet forwarding functions, as the control plane and
dataplanearepresentinthehardwaredevices.Accordingtosomeresearch(Kreutzetal.,2015),
(Raghavan et al., 2012), (Pan, Paul, & Jain, 2011), (Benson, Akella, & Maltz, 2009) and (Kim
&Feamster, 2013), thedesignof the current network architecture is complex,which inherently
complicatesnetworkmanagement.Suchcomplicationisinevitableasthetightcouplingbetweenthese
twoplanesrequiresthenetworkadministratortomanuallychangetheconfigurationofeachdevice

Figure 1. Example of the SDN Network
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