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ABSTRACT

Fuzzy-basedCPUschedulerhasbecomeanemergingcomponentofanoperatingsystem. Itcan
handle the imprecise nature of parameters used in scheduler. This paper introduces an adaptive
fuzzy-basedhighestresponserationextCPUschedulerwhichisanextensionofconventionalCPU
scheduler.Theproposedschedulerworksintwolayers.Atthefirstlayer,afuzzyinferencesystemis
definedthathandlestheuncertaintiesofparameters,andatthesecondlayer,anadaptivescheduling
algorithmisusedtoscheduleeachtask.Theproposedschedulerintelligentlygeneratestheresponse
ratioforeachready-to-runtaskwhichmakesthesystemadaptiveatruntime.Theworkiscompared
withtheconventionalhighestresponserationextschedulingandtheexistingfuzzyhighestrationext
schedulingalgorithms.Resultsvalidatethebetterperformanceofproposedscheduler.Theproposed
scheduleralsoprovidescomparableresultswithrespecttoshortestjob-firstschedulingandshortest
remainingtask-firstschedulingalgorithms.

KeywoRdS
CPU Scheduler, Fuzzy Inference System (FIS), Fuzzy-Based HRRN CPU Scheduler, Highest Response Ratio 
Next (HRRN) Scheduling, Operating System, Scheduling Algorithms

INTRodUCTIoN

Inmultiprogrammingframework,theemphasisofanyoperatingsystemisonutilizationofCPU.Every
OStriestomaketheCPUbusyforachievingitseffectiveutilization.TheCPUwithuniprocessor
capabilitycandispatchonlyonetaskatatimewithCPU.Therefore,thesesystemsmusthaveanOS
whichmanagestheproductivityofCPUtime.OSishavingacomponentcalledCPUSchedulerto
facilitatethemultiprogramming.Ittakesthedecisionofselectionofonetaskamongmultiplereadyto
runtasksandthen,itpassestheselectedtasltothedispatcher(Silberschatzet.Al,2018;Tanenbaum
&Woodfull,2006).ThendispatcherallocatestheselectedtasktoCPU.Theflowfromsubmissionto
theexecutionoftaskisillustratedthroughfig.1.Differentschedulingalgorithmsarehavingdifferent
criteriaofselectionwhichcanaffecttheperformanceofanyOS.Asselectionoftaskdirectlyaffects
theperformance,hence,CPUschedulersarestillanemergingareaforresearchers.
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Followingaretheacronymsusedinthepresentwork:

• CPU:CentralProcessingUnit
• OS:OperatingSystem
• HRRN:HighestResponseRatioNext
• SJF:ShortestJobFirst
• FCFS:FirstComeFirstServe
• RR:ResponseRatio
• FHRRN:FuzzyBasedHighestResponseRatioNext
• SRTF:ShortestRemainingTimeFirst
• VHRRN:VagueLogicBasedHighestResponseRatioNext
• FIS:FuzzyInferenceSystem
• S.A.:SchedulingAlgorithm

A Scheduler must meet certain performance measures. It should focus to reduce the
averagewaiting time, average turn-around time, andaveragenormalized turn-around time.
Meanwhile,itmustalsoimprovethethroughputofthesystem(Zaim,2013;Rao&Shet,2010).
SeveralschedulingalgorithmslikeFCFS,priority,SJF,SRTFandHRRNscheduling,andtheir
improvedversionsare introducedby researchers.Eachschedulingalgorithmhas theirown
importancebasedonthesystemsetupenvironment(Silberschatzetal,2018;Stallings,2018).
So,eachalgorithmhasdifferentperformancecriteriabasedontheenvironment.Thepresent
workgivesemphasisononeofthepreferredschedulingalgorithmsnamedHRRNscheduling
algorithm.HRRNschedulingalgorithmhasbeenprovedasthebestalgorithmamongdifferent
algorithms(Raheja,2019).

Computingdevicesarenotenoughcapabletocomputethedefinitevalueofparameters(Liu
etal,1991;Mohammed&Mostafa,2019).Itenablesthepossibilityoftakingimprecisevalueof
parameter‘bursttime’bytheschedulerwhichmayaffectthevalueofresponseratio.Itfurtheraffects
totheperformanceofHRRNscheduler.Numerousstudiesintheopenliteratureconcludedthatthe
fuzzysettheoryisenoughcapabletomanagethisimpreciseness(Chahar&Raheja,2013;Hooda&
Raheja,2014;Zanjirani&ESmaclian,2018).

Keepingthisinmind,thepresentworkproposesanovel2-layeredFuzzybasedHRRNCPU
scheduler.Thekeyfeaturesoftheproposedschedulerare:

• Itdealswiththeimprecisenessoftwoparameters‘bursttime’and‘waitingtime’.
• Itworksintwolayers.Thefirstlayerishavingafuzzyinferencesystemwhichgeneratesthe

responseratiousingfuzzysettheoryandpassestothesecondlayer.Then,secondlayerexecutes
themodifiedHRRN(F-HRRN)schedulingalgorithm.

• Itisadaptive.Thesecondlayerconstantlyreceivestheresponseratiofromthefirstlayerwhich
makesthescheduleradaptive.Intherealworld,thesystemmustbeadaptivetomakethechanges
accordingtothecurrentsituation.

Figure 1. Flow of task from system to CPU
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