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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



 

 

15 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/the-state-of-the-art-of-software-defined-

networking-sdn/215435

Related Content

IT Applications: A Way Forward to Improve the Efficiency of Crisis Response

Management Against Natural Crises
Shafqat Ali Niaz (2022). International Journal of Information Communication

Technologies and Human Development (pp. 1-15).

www.irma-international.org/article/it-applications/299411

Impact of Information and Communication Technology on Economic Growth:

Evidence From Arabian Peninsula Region Countries
Mehmet Hilmi Özkaya, Abdullatif Almukaddamand Maeen Alhuwesh (2023).

Economic and Social Implications of Information and Communication Technologies

(pp. 59-72).

www.irma-international.org/chapter/impact-of-information-and-communication-technology-on-

economic-growth/316039

Quality of Internet Service as Experienced by Tanzanians in 2016
Eliamani Sedoyeka (2017). International Journal of Information Communication

Technologies and Human Development (pp. 12-31).

www.irma-international.org/article/quality-of-internet-service-as-experienced-by-tanzanians-in-

2016/195399

ICT: A Magic Wand for Social Change in Rural India
Orance Mahaldarand Kinkini Bhadra (2015). Handbook of Research on Cultural and

Economic Impacts of the Information Society (pp. 501-525).

www.irma-international.org/chapter/ict-a-magic-wand-for-social-change-in-rural-india/135863

Blogs' Potentialities in Learning: What Are the Key Variables to Promote

Cognitive Empowerment
Alessandro Antonietti, Simona C. S. Caravita, Barbara Colomboand Luisa Simonelli

(2015). Human Behavior, Psychology, and Social Interaction in the Digital Era (pp.

21-44).

www.irma-international.org/chapter/blogs-potentialities-in-learning/132574

http://www.igi-global.com/article/the-state-of-the-art-of-software-defined-networking-sdn/215435
http://www.igi-global.com/article/the-state-of-the-art-of-software-defined-networking-sdn/215435
http://www.igi-global.com/article/the-state-of-the-art-of-software-defined-networking-sdn/215435
http://www.irma-international.org/article/it-applications/299411
http://www.irma-international.org/chapter/impact-of-information-and-communication-technology-on-economic-growth/316039
http://www.irma-international.org/chapter/impact-of-information-and-communication-technology-on-economic-growth/316039
http://www.irma-international.org/article/quality-of-internet-service-as-experienced-by-tanzanians-in-2016/195399
http://www.irma-international.org/article/quality-of-internet-service-as-experienced-by-tanzanians-in-2016/195399
http://www.irma-international.org/chapter/ict-a-magic-wand-for-social-change-in-rural-india/135863
http://www.irma-international.org/chapter/blogs-potentialities-in-learning/132574

