
DOI: 10.4018/IJCPS.2019010101

International Journal of Cyber-Physical Systems
Volume 1 • Issue 1 • January-June 2019


Copyright©2019,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



1

A Priority-Based Message Response 
Time Aware Job Scheduling Model 
for the Internet of Things (IoT)
Sumit Kumar, Gopal Narayan Singh University, Jamuhar, Sasaram, Bihar

Zahid Raza, Jawaharlal Nehru University, New Delhi, India

ABSTRACT

The Internet of Things is seen as the progressive version of internet involving the transmission
of informationbetweenthings/objectswith theaimofcontext-awareprocessing.TheIoTcanbe
anythingrangingfromhomeappliances,vehicles,almostanythingnetworkedandfittedwithsensors,
actuatorsorembeddedcomputers.TheIoTaimstomaketheinternetsensorywhilemaintaininga
minimumqualityofservice(QoS)guarantee.Insuchanenvironment,jobschedulingbecomesvery
important,ensuringtheminimumresponsetimeformessagetransfer.ThisworkproposesanSCM
basedschedulingmodelfortheIoTwiththeaimofminimizationoftheresponsetimetooptimize
theschedulingperformanceoftheunderlyingnetworkandminimizetheexecutioncosts.Afterbeing
servicedbyagivennodewithitsqueueactingasaserverforthemessage,appropriatenextnode
formessageforwardingisselectedofferingtheleastresponsetimeuntilthemessagereachesthe
destination.Theeffectofmessageschedulingtoaccountforboththeprioritizedandnon-prioritized
messagedeliveryhasbeenstudied.
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1. INTRodUCTIoN

Nowadays,thereisachangeintheInternetconceptfromasetofconnecteddevicestobeasetof
connectedsurroundingdailylifeobjectssuchasTVs,Lamps,transportations,medicaldevices,and
sensors.TheeffectiveinteractionbetweentheseheterogeneousobjectsthroughtheInternetleadsto
theInternetofThings(IoT).EachobjectinIoTiscalleda‘thing’thatshouldbedefinedusingthe
uniqueaddress.Theradio-frequencyidentification(RFID)isusedtoachievecommunicationbetween
things.Furthermore,manyintelligentwebapplicationsareusedtomanagetheIoTsystems.Thenew
IoTapplicationsdependonthepromotionofwirelesssensornetworks(WSNs)andinspireexperts
andengineeringequallywiththepotentialtoachievesmartproactiveactions.TheseIoTapplications
containthebigamountofdevices,whichareconnectedwithdifferentrequirementsandtechnologies.

IoT can even be seen as a loosely coupled network of networks connecting things/objects
surrounding us. Each constituent in IoT is called a ‘thing’ and should be defined using unique
addressinge.g.UniformResourceName(URN).Theradio-frequencyidentification(RFID)isused
toachievecommunicationbetweenthings.IoTisdifferentfromtheinternetinthesensethatthe
internetconnectsmachinestomachinesorwebpagestowebpages.Incontrast,usingtheinternet,
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IoTcanconnectmachinesaswellasanythingoreverythingsurroundingususingsensorsreferredto
asobjects.ThisbringsintothepicturetheuseofRFIDtechnologyeitherreactivelyorproactively.
There is a definite amalgamation of distributed computing with the IoT under the cloud-based
condition.Therefore,CloudcomputingprovidesefficientresourceutilizationandalongwithIoTcan
allowuserstoscaleuptosolvelargerscienceproblems.Thecloud-basedIoTmodelisquitesuitable
forthecurrentapplicationsbeingServiceOriented.(Hwang,Dongarra,&Fox,2012;Sundmaeker,
Guillemin,Friess,&Woelfflé,2010;Uckelmann,Harrison,&Michahelles,2011; Jayayardhana
etal.,2013;Atzorietal.,2010;Zanella,Bui,Castellanietal.,2014;Guo,Zhang,&Wang,2011;
Vermesan,Friess,&Friess,2011;Dennis&Dominik,2010;Raoetal.,2012)

TheIoTapplicationsgeneratedatathroughsensing,collectthedataforanalysisandsendthis
datatotheadministratornodesorevenacloudatthebackdropfordataanalyticsandotherpossible
actions.Theroutingprotocolsfor thesameworks in twoways.Thefirstwayis to improvedata
transmissionandscalability.Thesecondwayistominimizeenergyconsumption.Eventhoughit
facesthechallengesliketheunreliabilityoflow-powernodes,limitedresourcesanddatashouldbe
transmittedthroughlowdelayandlossrateastheminimumQualityofService(QoS).IoTproduces
anenormousamountofdata,butthisdataiscollectedbynetworknodesunderdifferentnetwork
topology.ThisheterogeneityrestrictstheTCP/IPtobethebestpolicydemandingproperresource
allocationbothforcomputinganddatarouting.

Owing to the above-mentioned constraints, different people based on their perception and
requirementsmakingitanNP-CompleteproblemcanviewIoTdifferently.Thedifferentjobscheduling
methodologiesreportedareeitherheuristicormetaheuristicbased.Heuristic-basedmethodologies
aremorehelpfulwhenwelookforlocaloptimawhilemetaheuristicapproachestrytoexplorethe
solutionspacefurthertoattainglobaloptima.Despitethefactthat,metaheuristicapproacheslook
veryengaging,alargenumberofparameterstobetunedonaccountofIoTlimitstheutilization(www.
airclearenergy.com,n.d.;Evans,2011;Vermesanovidiuetal.,n.d.;Aggarwal,Ashish,&Sheth,2013;
Abdullah&Yang,2013;Sumit&Zahid,2017).

The resourcemanagementproblemcanbe addressedby selecting a suitable job scheduling
techniqueforperformanceoptimization.Thisshouldinvolvetheresourceattributes,jobattributes
andevendynamicnetworkconditionsforappropriateschedulingdecisionsconsideringdesiredQoS
parameters.OnesuchQoSparameter,theend-to-enddelay,whichdecidesthesystemresponsetime
fortheever-changingIoTnetwork,needstobeminimized.Thisisimportantsothatdatadelivery
ofwithinminimumpossibletimebeingthefocusofthecurrentwork(Raoetal.,2012;Abdullah&
Yang,2013;Sumit&Zahid,2017;Sumit&Zahid,2017).

SupplyChainManagement(SCM)isresponsibleforplanningandexecutionoftheobjectiveof
monitoringgoodsandservicesfromoneplacetotheotherinthebestpossibletimewiththetracking
informationbeingupdatedateverymoment.IoT,ontheotherhand,referstothenetworkofwiredor
wirelessobjectsworkingundersomecontrol.Thus,thereisadefinitesynergybetweenSCMandIoT
whichcanbeexploredfordesigningefficientmessagedeliverysystemsordataroutingstrategiesfor
IoT.SCMensurestrackingandrecordkeepingofthemovementofgoodsinthechainstartingfrom
thesuppliertotheendretailerorcustomer.InIoTterms,ittranslatesasthetransferofmessages
fromthesourcenodetothedestinationnode(Cloud).SCMthusservesthepurposeofefficiency
improvementwithtimelydeliveryofgoodsandservices.Withtheseadvantages,theorganization
(IoTworld)benefitsbothstructurally(QoS)andfinancially(computationalcost)andthattoowith
customersatisfaction.Themovementofgoodsateverystepistimestampedforeffectivemonitoring
andrerouting,ifnecessary(Tu,2016;Machado&Shah,2016;Tadejko,2015;Cortesetal.,2015;
Bhaskar&Lallement,2008;Sumit&Zahid,2018).

TheproposedworkpresentsanSCMbasedschedulingmodelwiththeobjectiveofminimizing
theresponsetimeofthejob/messageforwardingontheIoTarchitecture.Theworkproposesagreedy
schedulingheuristicusingthelayerednetworkapproachforensuringefficientresponsetimeorthe
end-to-enddelaysbetweentheIoTconstituents.Thegreedyapproachusedintheworkensuresthat
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