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ABSTRACT

Themain core functionalityofGridComputing is resource allocationand scheduling.With the
ideaofgeneticalgorithmsandmicroeconomics,itisproposedaResourceallocationmethodcalled
agenetic-auctionbasedalgorithm[GAAB].Thisalgorithmcontainstwomodules,auctionmodule
andgeneticapproach.Auctionmodulefindoutsresource-tradingpricebetweenresourceprovider
andresourcebuyer,and theresourceallocationcarriedoutbyGeneticalgorithmbyconsidering
bothtimeandcostconstraintssimultaneously.Inthisarticle,evaluationsaremadeinthesimulation
environmentandtheresultsshowtheeffectivenessoftheproposedmodel.
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1. INTRodUCTIoN

Gridcomputingisoneoftheemergingfieldsinparallelanddistributedcomputing.Gridsareevolving
asthecompromisingfuturegenerationofcomputationalplatformsforexecutinglarge-scaleresource
concentratedapplicationsarising in thefieldofscience,engineering,andcommerce(Fosterand
Kesselman,1999;Abrahametal.,2000;Xhafaetal.,2007).Itsupportstheheterogeneousresourcesby
thecreationofvirtualorganisationsandenterprises.Thesevirtualorganisationsenabletheselection,
sharing,aggregationandexchangeofinformationbetweenheterogeneousresources.Thecustomer
canaccessgridresourcesbymaintainingagridportallikeGlobus(FosterandKesselman,1997)
andLegion(GrimshawandWulf,1997)andeachresourceownersharetheirresourcesbyrunninga
gridportaltoo.Differentcustomers’demandsdifferentresources,differentresourceshavedifferent
capabilitiesandavailabilitiesbasedontheirpolicies,whichareselected.Atanypointoftime,the
resourcesmayenterorexitfromthegrid.Ontheotherside,customerswithvaryingresources(Babu
andKrishna,2014)canenterintothegrid.Asaresult,theenvironmentofthegridishighlydynamic,
uncontrollable,andheterogeneousacrossdifferentdomains.

The traditionalmethodscannotbeappliedsimply to thegrid resourcemanagementbecause
theyadopttotalcontroloverrequestsandresources.Meanwhilethegridresourcesarebelongingto
differentdomainsandaredistributedindifferentgeographicalregionssodecentralizedmethodis
anappropriatesolutionforresourcemanagementingrid.Asuitableresourcemanagementforgrid
exploitstheresourcescapabilityeffectivelyandsatisfiesthecustomerrequests.Inthepastfewyears,
thegrowthofmarketbasedresourcemanagementtakesplace.
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The twomaincharacteristicsof supportablemarket-based resourcemanagement is to allow
resourceconsumersandresourcesupplierstomakeindependentdecisionsforscheduling,andboth
eventsofprovidersandcustomersmusthaveadequaterewardstostayandplayinthemarket(Xiaoet
al.,2008).Twogroupsofindustry-baseddesignsthatareusedforgridresourcemanagement(Babu
etal.,2014)arepublicauctionmodelandproductmarketmodels.Inpublicauctionmodel,each
providerandconsumeractsindividuallyandtheyagreeindependentlyonthecostlevel.Inindustrial
design,providersspecifytheirresourcecostandchargeusersaccordingtothequantityofresource
theyconsume.

Inthispaperjob,schedulingmethod(Reddyetal.,2014)issuggestedwiththeknowledgeof
MicroeconomicsandGenetictechnologybytakingbothtimelimitandcost.Itdeterminesthetrading
pricebasedonauctionmodelbetweenresourcecustomersandresourcesuppliers,andthengetsa
resourceschedulingsolutionbasedonthecostusingGA(Geneticalgorithm)(Chengetal.,2004).

Therestofthepaperisorganizedasfollows.Insection2,itdealswithrelatedworkandinsection
3dealswithproblemformulation,section4dealswiththeauctionmodelforresourcepricing.,In
section5dealswithproposedmethodasaresourceallocationprocessbyusingGAAB.Insection6
evaluatetheresultsandfinallysection7concludesthiswork.

2. RELATEd woRK

Themostcommonlystudiedeconomicmodelsinthecontextofresourcemanagementindistributed
systemsarecommoditiesmarketsandauctions.Inthecommoditiesmarketmodel(Buyya,Abramson
&Giddy,2002)theusersarechargedapubliclyagreedpriceperunitofresourceconsumed.Inthe
auctionmodeleachserviceprovideranduseracts independentlyandtheyagreeprivatelyonthe
sellingprice.Theadvantageofusingauctionsforresourceallocationisthattheyrequirelittleglobal
information, havedecentralized structure and are easy to implement.There exist several studies
onapplyingauctionmodels inresourcemanagement(Gomoluch&Schroeder,2003).Inauction
modelthemainparticipantsareresourceownersandusers.Theresourceownersprovideservices
likecomputationalpower,datastorage,softwareorcomputernetworksandusersconsumeservices
providedbyresourceowners.Eachuserhasabrokerwhomanagesandschedulesuser’sjobsinthe
Grid,bidsthepricethatuseragreestopayintheauctionandhandspaymentstoresourceproviders.
Eachresourceownerhasanauctioneeragentwhohastheresponsibilityofsettingtherulesofthe
auction and conducting the auction for the resource. This involves collecting bids from brokers
participatingintheauction,decidingthewinnerintheauction(basedonagivenauctionalgorithm)
andcollecting thepaymentfromthewinner.Besides italso interactswith the localscheduler to
schedulethejobsoftheuserwhowinsintheauction.

Severalresearchersareinvestigatedabouteconomicbasedresourcemanagementsystems(Hu
etal.,2012;Kant&Grosu,2004;Huang&Qiu,2007).Huangetal.(2004)proposedaresource
advance booking through suppliers playing multiple successive auctions. They used intellectual
suppliersthatcanautomaticallyadjusttotheenvironment,exchangepersonalinformation,andlearn
newexperiences from theirnetworkcommunities.Buyya (2012)usedeconomicbasedconcepts
withpostedpricemodelling,commoditymarket,bargainingmodelling,contractnetmodels,etc.for
gridresourceallocation.Attanasioetal.(2007)designedapublicauctionprocedure,dependingon
amodernLagrangeanheuristicandrevealedthatitwasabletooffersimilarperformancetocentral
heuristics.Xiaoetal.(2008)discussedanincentive-basedarrangingasystemwhichusesapeer-to-
peerdecentralizedarrangingstructuretomaximizethesuccessrateofjobfunctioningandtominimize
theequitydifferenceamongresources.Anthonyetal.(2013)developedaheuristicdecision-making
structurethroughwhichanindependentagentcanmanipulatetodealwiththeproblemofputting
inabidacrossmultiplesaleswithdifferentstartandendtimesandwithdifferentmethodssuchas
British,NetherlanderandVickreysales.Heetal.(2004)developedabiddingstrategyforobtaining
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