
DOI: 10.4018/IJICTHD.295560

International Journal of Information Communication Technologies and Human Development
Volume 14 • Issue 1 


Copyright©2022,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



*Corresponding Author

1

The Application of a Socio-Economic 
Indicator for Calculating the Bandwidth 
of a Backbone in a WAN
Basri H. Ahmedi, University Kadri Zeka, Kosovo*

 https://orcid.org/0000-0002-6572-550X

ABSTRACT

Inaregionalnetwork,thegraphbranchesthatdescribeitarenotloadedequallywithdatatraffic.
Abranchthatisloadedwithtrafficwilldependonthenumberofusersinbothnodesofthegraph,
thenumberofpathsthatpassthroughthatbranchwhicharedefinedbythealgorithmforfinding
theshortestpath,thepositionofthebranchinthenetwork,aswellasthepositionofWANinother
neighbors’networks.Thetrafficonthebranchesthatconnectthenodesofanetworkisconstantly
changing.Itisimportanttoknowthemaximumloadofabranchinordertoadapttothedemandso
thattherearenocommunicationbarriers.Thecalculationofdatatrafficinthesebranchesispossible
tobecalculatedandtoknowthemaximumtrafficlimitintherespectivebranches.Thebranchesthat
arebusiestwithdatatrafficrepresentthebackboneofthenetwork.Thecalculationofthebandwidth
ofthebranchisaffectednotonlybythenumberofusersbutalsobytheirstructure.Inthispaper,
bandwidthcalculationonamainbranchinagraphisdonethroughacasestudyusingSEI.
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1. INTRoDUCTIoN

Forcomputernetworkswherethenumberofusersissmallthereisnoneedforplanningandcalculation
becauseusuallysuchnetworksmeettherequirementsforwhichtheyarebuilt.Itdoesnothappen
thatthebranchesofsuchcomputernetworksare100%loaded.Ifthenumberofusersofaregional
computernetworkislarge,planningshouldbedoneinaccordancewiththerequirementsforwhich
thecomputernetworkisestablished.Inthiscase,somecalculationsneedtobemadebeforesucha
networkcanbebuilt.Sinceeachnetworkisspecific,thereisnoone-size-fits-allmodelforplanning
(Al-Wakeel, 2009).Thisrequireshelpfromsomescientificdisciplinessuchasgraphtheory,neighbor
matrix,algorithmsforfindingtheshortestpath,statisticaldataonpopulationstructure,dataonthe
technical-technologicallevelofcomputernetworkequipment,etc.Inacomputernetworkthebranches
whichconnectthegraphnodesrepresentingthenetworkarenotequallyloadedwithtraffic.Some
branchesareloadedwithmoretrafficandsomewithlessdatatrafficandthisisconstantlychanging.
ThispaperidentifiesseveralgraphicalbranchesofaWANthatrepresentabackboneoftheNetwork.
Thispaperattemptstoidentifysuchbranchesinaregionalnetworkintheregion.Inordertohave
aforecastforthemaximumdatatrafficcapacitiesinthesemainbranches,thebandwidthofthese
branchesiscalculated.Thesemaximumlimitsshouldbeknowndespitethefactthatthecapacityfor
datatransferinthesebranchesrarelyreachesthemaximumlevel.Thestructureofthepopulation
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suchas:workersinthepublicsector,workersinenterprises,unemployed,students,pupils,others
donotusethesameanditispossibletomeasureThisprovidesevenmoreaccuratepossibilitiesfor
calculatingthemaximumlimitsofbandwidthofthesekeybackbonegraphusingtheSocio-Economic
Indicator(SEI).Thecontributionofthepaperisthatforthemostaccuratebandwithcalculationof
abranchatacertainregioninWAN,aparameterisusedanditisSEI(SocioEconomicIndicator)
withdatafromthefieldwherethatWANnetworkislocated.

2. CALCULATIoN AND PLANNING oF BANDWIDTH oN THE 
BACKBoNE oF A WIDE AREA NETWoRK A CASE STUDy

AgraphdescribestheregionalWANnetworkthroughnodesandbranches.Graphnodesrepresent
citiesandbranchestheconnectionsbetweenthem.Somebranchesinthegraphareoverloaded.This
isbecausethroughthesebranchesdataistransferrednotonlyofthosenodes(cities)thatconnect
thembutherecanalsopasstrafficwhichisdictatedthroughthealgorithmforfindingtheshortest
route.TheapplicationofthemethodologyforplanningWANnetworksenablesthecalculationof
Erlangandthentheavailabilityofthesebranches,whichcreatethebackboneofaregionalnetwork.
Inaccordancewiththecalculationsinthesebranches,whichformthemainpillarofthenetwork,
technologywillbedeployed,whichjustifiesthedemandwiththesamecommunicationcapacityand
costreasonableness.Thiseliminatescommunicationexpectationsandincreasesthestabilityofthe
regionalnetwork.TocalculateErlangandAccessibilityseveralactionswillbeincluded:thetraffic
matrixforeachcity,thenumberofhouseholds,thenumberofnetworkusers,thetotaltrafficfor
eachcity,thecommunicationmatrixbetweenallcitiesandtheshortestroutebetweentheverticesof
graphite.Inthiscase,itisattemptedtocalculatethroughtheseparameterssomeofthebranchesthat
arebusiestwithtrafficconnectingseveralnodes(cities)ofaregion.Thesebranchescanbesaidto
representthebackbonesthatconnectseveralcitiestoaregionalcomputernetwork.

3. THE MoST IMPoRTANT STAGES To GET To CALCULATIoN 
oF BANDWIDTH IN BACKBoNE oF A WAN

Themostimportantstagestoachievethecalculationofbandwidthinthebranchesofagraphare:
creatingthegraphandmeasuringthedistancesbetweennodes,calculatingtheSEI,calculatingthe
trafficforeachcity,calculatingtheintercitytraffic(trafficmatrix),implementationofthealgorithm
forfindingtheshortestpath,calculationofErlanginthebranchesthatconnectcities,calculationof
bandwidthinthemainbranches(Ahmedi, 2014).

3.1 Creating the Graph And Measuring The Distances Between Nodes 
ThefirststepinplanningaWANistocreateagraphthatwilloutlinethenetwork.Itconsistsof
nodeswhich representcitiesandbrancheswhich represent theconnectionsbetween thesenodes
respectivelycities.Thisisdonetoproceedfurtherwiththenextstepsforeachnodeandeachbranch
ofthegraph.Therearesomeparametersthataretreatedinthefollowingsuchas:numberoffamilies
andstructure,distancebetweennodes,positionofthebranchinthegraph,etc.

3.2 SEI Calculation
Theuseofcomputernetworksisnotatthesamelevelbythedemographicstructureofacity.Itis
quantifiedbyacompositesocioeconomicindicator(SEI),asalinearsumofproductsofweights
wi,andseveralmeasuresoflaborstatusandeducation,ai(0≤аi≤1(Table1).Theweightswiare
definedonthebasisofstatisticalreports(Ahmedi, 2014),(De Montis, 2007):
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