
DOI: 10.4018/IJGHPC.2021040102

International Journal of Grid and High Performance Computing
Volume 13 • Issue 2 • April-June 2021


Copyright©2021,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



21

Network Blueprint for Maximizing 
the Lifetime of Smart Devices in 
Low Power IoT Networks
Sarwesh P., Madanapalle Institute of Technology and Science, India

K. Chandrasekaran, National Institute of Technology and Science, Karnataka, India

Thamizharasan S., Madanapalle Institute of Technology and Science, India

ABSTRACT

Inthemoderncommunicationandcomputationera,internetofthings(IoT)isdevelopingasthekey
technologythatsatisfiestherequirementsofvariousapplications.Prolongingdevicelifetimeand
maintainingnetworkreliabilityistheevidentobjectiveforIoTnetwork.Therefore,theauthorscome
upwiththenetworkarchitecturethatintegratesnodeplacementtechniqueandroutingtechnique.Inthe
architecture,nodeplacementisimplementedbyvaryingthedensityofnodes,byvaryingbatterylevel
ofnodes,andbyvaryingtransmissionrangeofnodes.Energyefficientandreliablepathcomputation
isaddressedbyroutingtechnique.Therefore,enhancingthefeaturesofroutingandnodeplacement
techniqueandintegratingthemtogetherinnetworkarchitecturecanefficientlyprolongthenetwork
lifetime.Fromtheresults,theauthorsobservedthattheproposednetworkarchitectureprolongsthe
networklifetimetwotimesbetterthanthestandardmodelandalsooutperformsEQSRprotocoland
maintainsthereliabledatatransfer.
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1. INTRoDUCTIoN

IoTisfamedasaunifiedtechnologythatorganizetheInternet-enableddevicesandattainsglobal
information sharing. The main aspiration of IoT is to accomplish efficient resource utilization.
ThereforeIoTtechnologyisimplementedandpracticedinmanyprivateorganizations(Smartretail
ande-health)andpublicorganizations(smartcityandsmartgrid).Infuture,IoTwillbeindispensable
forseveralapplications.IntheInternetofThings,theword“Things”includestheobjectsthatincludes
RFIDtagtoaircraft,andwiththehelpofnetworkingtechnology,these“Things”areconnectedtothe
globalnetworkinfrastructure.Therefore,byutilizingIoTtechnology,anyobjectfromanywhereatany
timecanbeconnectedglobally(Al-Fuqahaetal.,2015;Atzorietal.,2010;ITU&Unit,2005)IoT
canbereferredas“ExpandedInternet”,sinceitconvergestheinternetenabledsmartdevices(sensor/
actuator,RFID,Bio-chip,drones,multimediadevice,etc.)withexistingInternetarchitecture.InIoT
applications,InternetfeaturedIoTdevicesworkmoresmartlywiththeirbasiccapabilitiessuchas
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identifying,sensing,tracking,deciding,actuating,etc.(Bottaetal.,2016;Gubbietal.,2013;Leeet
al.,2011;Vasseur&Dunkels,2010).

InFigure1theoverviewofIoTarchitectureisrepresented.IoTarchitectureiselaboratedbased
onIoTreferencemodelwhich isdevelopedbytheCISCO.It isan integrationofqueryoriented
dataprocessinglayers,eventorienteddataprocessinglayersanddataaccumulationlayer.InanIoT
network,IoTdevicesprocessthedata,andtheytransmitthedataglobally.TheIoTreferencemodel
iscomprisedofsevenlayers,whichisrequiredtomaintaincompleteIoTsystem.InFigure1,lower
layersarereferredtoeventorienteddataprocessinglayers.InIoT-WF,lowerlayers(edgecomputing
layer,connectivitylayerandedgedevicelayer)aggregatesandcomputesrealtimedata.Wherehigher
layers(collaborationandprocesseslayer,applicationlayer,dataabstractionlayer)aggregatesand
computesnon-real-timedata.

Data storage is organizedbydata accumulation layer (middle layer).Energy efficiency and
reliabilityneedtoaddressedinlowerlayersofIoT,sincetheyarenotsourcedbypowergrid.Achieving
efficientenergyutilizationamongsmartobjectsandmaintainingreliabledatadeliveryinIoTnetwork
isthemajorchallenge.Designingefficientstoragedevicesandtemperaturedissipationmaintenance
istheprimeneedinDataaccumulationlayer,sincetheystorehugeamountofdataorbulkdata.Data
processingisthemajorconcerninhigherlayers(collaborationandprocesslayer,applicationlayer,
dataabstractionlayer).InIoTapplications,varioustypesofdatafromvariousapplicationswillbe
generated.Processingthedatafrommultipleresources,maintainingandrespondingthemforuser
queryisthechallengingtaskinIoT.Security,Interoperabilityandscalabilityareothermajorchallenges
inIoTsinceIoTapplicationshandlemultipledevicesincommonnetworkplatform.Inthispaper,we
areconcentratingonchallenges(energyefficiencyandreliability)facedbylowerlayersofIoT-WF.
Toimprovetheenergyefficiencyandreliabilitythecommunicationunitneedtobeconcentrated.

1.1. Communication Unit optimization
The Smart device is designed by various components such as transmitter and receiver antenna,
transducer,processor,actuator.Amongthesecomponents,theconsiderablemeasureofdevicepower

Figure 1. IoT World Forum Reference Model
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