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ABSTRACT

Measuring network quality of awireless network as experienced by end-users is quite difficult,
asthereisnotasingletoolavailablethatcanrecordmeasurementsonallsidesofthesystem.The
approachpresentedinthisresearchworkisbasedontheend-userfeedback,givingtheopportunity
ofvisualizationofnetworkperformanceinrealtime.Thispaperinitiallypresentsanoverviewofthe
developedtool,calledWiFiMon,whichhastheabilitytocapture,recordmeasurementsandexport
statisticsonthequalityofWi-Finetworkasperceivedbytheend-users.Themeasurementsareinitiated
bytheend-users—withouttheirintervention—aftertheyvisitawebpageoruseamobileapplication.
WiFiMonaimstogiveaclearunderstandingoftheWi-Finetworkconditionsbymeasuringspecific
parametersofthenetwork,suchasdownload/uploadthroughput,andcorrelatethesemeasurements
withrawdatafromvariouslogfilestoobtainadditionalinformationregardingtheperformanceof
specificaccesspoints.Theresultsrevealthefunctionalityoftheproposedtoolanditsscalability.
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INTRodUCTIoN

Inrecentyearstherehasbeenasignificantincreaseinthenumberofdevicesthatusersspenddaily
working,surfingontheinternet,usingforsocialnetworksorevenusingtoplaymobileapplications,
whichnormallyneedinternetaccess.Thelasttechnologystepofsmartdeviceslikesmartphonesand
tabletsarebecominganintegralpartofhumanlifeaseffectiveandconvenientcommunicationtools.

Therefore,itisimperativetoknowtherequirementsofend-usersthatareconnectedtoaparticular
Wi-Finetworkinordertosatisfytheirdemandsforseamlessnetworking.Theabilitytomeasureand
verifythequalityofthewirelessnetwork(Wi-Fi)asexperiencedbyend-usersisquitedifficult,since
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thereisn’tasingletoolthatcapturesandperformsnetworkmonitoringandverificationfromthe
user’sperspective(Nielsen,2015).Fromastatisticalpointofview,thelargeamountofmeasureddata
(byend-useractivities)allowustoanalyzetheperformanceofawirelessnetwork,evenincrowded
sitessuchasuniversitycampusesorconferencevenues.Intheseextremecases,usersusuallyfacea
numberofissueswiththeperformanceofthewirelessnetwork.TheWiFiMontool,whichisbeing
implementedbyGEANT1,comesasasolutiontothisproblemandtriestofillinthegapofnetwork
performanceasexperiencedbyend-users(Cookeetal.,2006).

WiFiMonattemptstopushthewirelessnetworkmonitoringandverificationcycleatahigher
layer.Themainfocusisplacedonimprovedmeasurementverification,userfriendlyGUIdevelopment,
mobiledeviceappdeployment,andWiFiMonasaService(serviceautomation).Itisatoolmainly
targeted forwirelessnetworkadministrators, since theability tovisualize thecollecteddataand
monitoringthenetworkstatusinrealtimecanleadtoimproveddecisionmakingandefficientaccess
pointsinstallation(Leetal.,2015).

TheprocessthatWiFiMonutilizescanbedescribedasaprocessofcollecting,storing,analyzing,
visualizing and consuming data, which aims to correlate the end-users measurements with the
informationregardingtheAccessPoint(AP)fromwherethemeasurementwasinitiated(Hernandez-
Campos&Papadopouli,2005).Thisprocessisnotintendedtoreplacethetraditionalmeasurements
fromhardwareprobes,whichareinstalledatafixedlocation.Instead,ourintentionistosupplement
thehardware-probemeasurementswith“non-invasive”performancemeasurementscapturedbythe
end-users(throughWiFiMon)soastoextractahybridsolutionthatcombinesstatic(hardware-probe
based)objectivemeasurementswithopportunisticmeasurementsforend-users’devices.

FromthepracticalpointofviewWiFiMonsupportsthenetworkadministratorstodecideifthere
isaneedtore-deploytheirWiFinetwork.ThismeansthatWiFiMonHybridapproachestablishes
analertsystem,whichdetectsperformancedegradationinreal-timeandbasedontheperformance
benchmark (history). The main benefit of such a system is the performance verification, which
in turn results in efficient decision-making.Furthermore, basedon theperformancehistory, the
systemadministratorscanmakeshort/mid-termprognoses(andnetworkadjustments)ofthenetwork
performancedependingontheend-user’sdensity.Overall,WiFiMonasaservice/product,provides
aqualitystatementthatallowsforacost-effectivenetworkplanning(CAPEX/OPEX).

Theremainderofthemanuscriptshasthefollowingstructure:ThenextSectionpresentsthe
relatedworkinthewirelessnetworkperformancemonitoring.InSection“WiFiMonArchitecture”,
thearchitecturalviewofWiFiMonapproachisbeingdescribedbypresentingthebuildingblocksof
WiFiMonaswellastheirfunctionalityforboththewebbasedandthemobile-appconcepts.Authors
alsoexplaintheprocedurethatenablesthecorrelationofthemeasurementswiththeinformation
providedinvariouslogfilestoobtainaccesspointrelatedinformation,suchasRadiuslogsaccounting.
Section“PerformanceandTestingResults”presentstheperformanceandscalabilitytestingresults.
Finally,thelasttwoSectionsincludetheconclusionsandanoverviewoftheplannedfuturesteps
respectively.

ReLATed WoRK

Inthescopeofmonitoringthereareseveralprojectsandinitiativesdesignedtoallowtheremote
monitoringofWi-FiAPs.Todaymostoftheseapproacheshavetheobjectivetomonitorand
verifytheperformanceusingcontrollersortomonitorstand-alonebasestationsusingpingor,
inadvancedcases,basestationscripts(Choffnesetal.,2011).Inacontroller-basedWireless
Local Area Network (WLAN), base station status is generally observed by monitoring and
processing Simple Network Management Protocol (SNMP) Trap messages. In addition to
monitoring,controllersimprovenetworkqualitythroughcentralizedchannelpartitioningand
transmitpowercontrol.Traditionally,theservicequalityexperiencedbytheuserortheuser’s
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