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ABSTRACT

In this paper, the authors propose a novel forwarding strategy based on deep learning that can
adaptivelyrouteinterests/datapacketsthroughethernetlinkswithoutrelyingontheFIBtable.The
experimentwasconductedasaproofofconcept.Theydevelopedanapproachandanalgorithmthat
leverageexisting intelligent forwardingapproaches inorder tobuildanNDNforwarder thatcan
reduceforwardingcostintermsofprefixnamelookup,andmemoryrequirementinFIBsimulation
resultsshowedthattheapproachispromisingintermsofcross-validationscoreandpredictionin
ethernetLANscenario.
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INTRoDUCTIoN

Recently,NamedDataNetworking(NDN)hasemergedasanewparadigmthatcouldachievebetter
performanceforthecontentretrievalanddisseminationinahighlydynamicenvironment;itpresented
numerousadvantagessuchasasecureschemebasedonvariable-length,location-independentnames
tofetchthecontent,simultaneousmultipleinterfacesnetworkaccesswithoutrepeatedIPaddress
acquirement(D.Saxenaetal,2017),andefficientlocalizationofrequestedcontentviain-network
caching(IMBRENDAC.,2014).

Yietal.(C.Yietal,2013)claimedthatwhileNDN’sstatefulforwardingplaneshouldprovide
effectivecontentdeliveryonthepropagatedroutes,handlenetworkproblemssuchascongestionand
short-termlinkfailures,NDNroutingonlyholdasupportingrolethatprovidesastartingpointfor
theforwardingplanewhichexploresdifferentmultipathopportunities.Inreturn,adaptiveforwarding
enablesamorescalableroutingplaneintermsofconvergencetimeandcompleteness(D.Poschetal,
2016),(RainerB.etal,2016).Weagreethatthetwomechanismscouldnotbenecessaryseparated
buteachmustactinitsareaofresponsibility.(D.Poschetal,2016),(D.Saxena,etal.,2016).

TheNDNnativeforwardingmodelisbasedonthreemajortables:aContentStore(CS),that
storesthecontent,aPendingInterestTable(PIT)thatregisterstheforwardedintereststhatstillwaiting
fortheirrequesteddata,andaForwardingInformationBase(FIB)containingprefixesandidentified
outgoingfacesbasedonforwardingstrategy(D.Saxena,etal.,2016)

Furthermore,varioussurveysonaspectsofInformation-CentricNetwork(ICN)pointscalability
asamajorchallenge(TROSSEN,D.,2016).Majorissueswerethegreatnumberofcontrolmessages
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andthevastsizeofthecontentnamingspace.Wesuspectedthattheprefixlookupmatchinginthe
F.I.B.anditsincreasingsizeinfluencedtheforwardingcostintermsofmemoryandcomputational
resourcesrequirementashighlightedin(D.Saxena,etal.,2016).

Forthesereasonsweproposedanewforwardingmodelbasedondeeplearningthatshouldreduce
theroutersforwardingcostbecausetheFIBinformationshouldbeusedonlyinitiallyfortrainingour
model.Thenthelatterwouldpredictthecorrespondingoutgoingfaceforeachnewincomingpacket
withoutthelookupmatchingprocessintheFIB,thusreducingthenumberofcontrolmessagesand
thesizeofmemoryusedinFIBfornewpathstowardsthesamecontent.

As application field we designed and implemented a star topology based on Ethernet
interconnection in a local area network. We assumed that all routes and traffic are initially
predetermined.Thecontentcouldbeornotdistributedandallnodesmighteithersendorreceivea
content.OurmodelwasimplementedandevaluatedonlyintheNDNrouter.Theobjectiveswere:

1. Design,implementationandevaluationofanewintelligentNDNforwardingstrategybasedon
deeplearning.

2. Providingeffectiveforwardingwithoutrelyingonroutingprotocols.
3. ImprovingforwardingplaneperformancebyreducingtheforwardingcostrelatedtotheF.I.B

prefixlookup.

Toaccomplishthoseobjectiveswedevelopedandtrainedourdeeplearningmodelbasedonthe
stochasticgradientdescentalgorithmthatwouldpredicttheoutgoingfaceforeachincomingpacket.
ThetrainingdatawasobtainedfromnativeNDNpacketsinformationcollectedbyatrafficsniffer
implementedintheNDNrouter.Ourtrainedmodelwasthenimplementedintherouterandacted
atforwardingplane;eachincomingpacketwouldbeforwardedaccordinglybasedontheprediction
computedbyourmodelwithoutrelyingontheprefixlookupintheF.I.B

Thereminderofthispaperisasfollows:Section2considersthestateofartinNDNintelligent
forwardingstrategies.InSection3wepresentourdeeplearningforwardingmodel.InSection4We
giveausecaseforourmodelimplementationandevaluation.ThenconclusionisgiveninSection5

BACKGRoUND

NDN routing is essentially responsible for topology settings and handling policies changes and
forwardingtableupdates.NDNroutingcanalsohelptheforwardingplaneforinterfacerankingand
probing.Thustheonlydifferenceiswhileroutingdeterminesavailableroutes,forwardingmakes
decisionsandpreferencesabout thenexthopbasedon the forwardingstrategyandperformance
measurement(D.Saxena,etal.,2016).

1. ForwardingScalability

Todemonstrateitsrealworth,NDNneedsachievementatlargescaledeploymentlevel:thisisto
effectivelyprocesstensofthousandsofinterests/datapacketspersecond,andsothesizeofthecontent
storeshouldbelargewhichmaketheprefixnamelookupmoretimeconsuming(H.Yuan,2012).
Thus,wesupportthatfastnamelookupisthekeytomakeNDNforwardingscalable.Subsequently
manyprobabilisticandadaptiveforwardingstrategieshavebeenproposedintheliteratureinorder
toimprovetheforwardingprocessperformancebasedonmachinelearningandnetworkconditions
(Ayadi,M.I.,2018).Thefollowingparagraphgivessomeexamples.

2. SomeExistingIntelligentFowardingStrategieS
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