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ABSTRACT

Different access network types are characterized by a variety of attributes which include link
bandwidths,physicalmedia,capacity,andreliability.Therefore,thequestionofaccuratelyidentifying
whetherthesenderusesawiredethernetconnectionorawirelessLANconnectioncomesintoplace.
Thisarticleaimstoanalyse,simulate,validate,andimprovetheexistingclassificationschemewhich
isbasedonmeasuringentropyofpacketpairinter-arrivaltimesandmedian.Ariverbedmodeller
(formerOPNET)isusedforsimulatingthedifferentscenarios.Small-scaleexperimentconducted
oncampusattheNazarbayevUniversity(NU)validatestheinsignificanceofthepacketprobesize
chosenfortheclassification.

KEyWoRDS
Access Network Types Classification, Entropy, Median, OPNET, Riverbed

1. INTRoDUCTIoN

Thereareanumberofpossibilitiesonconstructinganetworkbasedondifferenttypesoflinks.HFC
(hybridfibrecoaxialcable),ADSL(asymmetricdigitalsubscriberline)andDial-Upsarecommonly
usedlinktypesinaresidentialarea.Furthermore,802.11borwirelessLANconnectionsaregaining
popularityinresidentialandofficeenvironment.Inthepaper,theywillbereferredtoasWLAN,
Ethernet,ADSL,cablemodemanddialups.Sinceeachtypeofconnectionhasitsuniquetraits,such
assymmetryofuploadanddownloadbandwidths,physicalmediaandcapacityofeachlinktype,
userbehaviourdiffersfordifferent typesof links.For instance,wirelessanddial-upconnections
couldhaveshortconnectiondurations,whilecableandADSLhavelongerconnectiondurations.

EthernetandswitchedEthernetwillbereferredequallyasahigh-bandwidthEthernetconnection.
However,ADSL,cableanddialupconnectionsarenotcommonlyusednowadays,soonlyEthernet
andWLANnetworktypesareconsidered.Accurateconnectiontypeclassificationisnotapplicable
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easily,sincetheendsystemeitherhavenoknowledgeaboutconnectiontypeorreportinaccurate
connectiontype,whichmayresultinthedegradedconnectionofnetwork.

Wi-Fiisusefultechnologyforcontinuousadvancesandupdates.However,therearefewharmful
effectsofallowingoldlegacyIEEE802.11btransmissionsinmodernWLANdeployments.Lopez-
Aguileraetal.(2019)hasanalysedIEEE802.11,coveragerangeandthroughputperformanceamong
subsequentamendmentsiscomparedandalsoexplainedthedrawbacksandbenefitsofincluding
protectionmechanisms.Brobyetal.(2019)hassuggestedaworkingpolicyanditsparametersto
generateafullpathpolicyforeveryfunctionnodetoimprovetheoverallnetworkresourceutilization.
Loeseretal.(2004)intheirworkoncommunicationoverswitchednetworkhavediscusseduseof
commoditySwitchedEthernettechnologycanbeusedforlow-latencyhardreal-timecommunication.
PatentbyZhangetal.(2019)hasproposedtoselectthenetworkroutecombiningtraditionalroute
tableentriesandsessionspecificidentitypolicyinformationtoenableanetworkoperatortoapply
separatepoliciestodifferentnetworkentitiesbasedontheircredentialswhereasLiu(2019)inhis
patenthasprovidedanetworkregistrationmethodandregistrationdeviceforaterminal,andthe
terminalsupportsnetworkstandardsofmultipleoperators.Thenetworkregistrationmethodincludes
theidentificationcodeofasubscriber.Identitymoduleisobtainedafterthesubscriberidentitymodule
isinstalledontheterminal.Itisrequiredtochoosetherequiredconnectionandprotocolsuitable
forthegivennetwork.Theselectionofaconnectionplaysanimportantroleinreal-timenetworks
andnowininternetofthings(IoT)networkscommunicationtechnologiesforthediverseneedsfor
informationexchangeinmicrogridsarestudiedbyDeSouzaetal.intheirworkonMicrogriddesign
andimplementation.Withtheuseofdifferenttypesofhardware,itisrequiredtohaveastandardization
oftechnologybothinoperationalandinternet.Felseretal.(2019)haveshownamergerofoperation
technologyandinformationtechnologywhichisarequirementofrealtimeapplications.

The classification scheme used and analysed in this paper is adopted from Wei et al. work
anditprovidesend-to-enddeterminingoftheaccessnetworktype.Typesofaccessnetworksare
EthernetandWLAN.Thepacket-pairsaresentfromsenderAtoreceiverB,andresultsbasedonthe
packet-pairsfromnodeBwoulddelivertheclassificationtype.Theapproachconsidersentropyof
theinter-arrivaltimeofpacketpairsandmedianfromnodeB.Thegraphicalresultsobtainedfroma
combinationofentropyandmedianwoulddeliverdifferentcharacteristicsforeachaccessnetwork.
Themainobjectiveofthispaperistoconsiderthesimulationoftheclassificationschemeinthecases
ofdifferentpacketprobesizes,aswellasperformingtheactualexperiment.Thisworksorganization
startswithchapter2whichcontainsbackgroundfortheaccessnetworkstypes,whilechapter3will
delivertheconnectionclassificationschemes.Furthermore,theanalyticalbasiswillbeprovidedin
chapter4.Finaltwosectionscontainanempiricaldataandconclusionforthispaper.

2. BACKGRoUND

In this paper, twomost popular access networkswere considered for the classificationpurpose.
Therefore,thissectionprovidesanopportunitytorecognizetheaccessnetworktypebyidentifying
themechanisminsideanaccessprotocol.TheIEEE802.11standardwillbedescribedandthemain
differencesofitfromEthernetwillbeshown.

2.1. IEEE 802.11 Standard
Inwirelessnetworkconnections,itisimportanttocontroltheaccessofthesharedmediaovermultiple
stations.Thus,IEEE802.11standardforWLANisusedasdefinitionofthephysicallayerandthe
mediaaccesscontrol(MAC)layerforthenetworkasgiveninIEEEComputerSocietyLANMAN
StandardsCommittee.AsshownbyAmbhatietal.(2019)theIEEE802.11ah(Wi-FiHaLow)aims
forlongerdistance,lowdatarateandscalablenetwork.IEEE802.11ahofferssufficientdataratefor
frequentbidirectionalcommunicationSeferagićetal.(2019)havecheckedscalabilityofIEEE802.11
ahforlow-latencytime-criticalcontrolloopsandsensordatareporting.
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