EstimationGraphKaeliR.CalderBradEngineeringComputerEngineeringandytDiegoSanMABoston,CAJolla,f Laig elduu.eu.edAbstract csd.uerfor-pim-asinglych-teer-pe-rthatsoeblayout.am-dertheeschemesthesetheinlink-timeaaphgre-ras schemeon estimati. graphcalltoheuristicsThenaph.wed,algorithms.emappinginstruc-eusingwheneduralgorithms.ngI. derioroductionIntreenbpro-ofsam-ofarepro�lestraintodata.thepre-topro-atheseofwledgekno[9],hitectureheuristicsapplying[4],[1],hinemactrolconh-tecpredictinginat-ereorder-cedureing. protopro�lesusedin-reduceerpapus-reorderingprogram’salanguageelconditionalhes,edgehtseighreorderingcedurefurtherforeorder-color-basedork.wI.ItionEstimaas-toce-proareterestsstatemenhesbrancif/then/else).(e.g.,graph,callceduresprodesnopro-singletheneonbasedindi-topropagatetodirection.eras-yheacpathseexistspathedgetaedge�xed the assign(wr)recursion.thepro-startingedgesthedepth-�rstae-ban assigning(wi) weightstartingthehildrencheuristics: fourostdom-entry, pusingop, lo cedureanchand ,switch ond-brde-listdescrip-thede noX to refercedure,prode noY and tfol-theedge ofX t eigh! w theY determine to. rulesingtipleulcallceduresite). prosingle1. aforytainingconcall cedureY pro thetryencedure proX to incedureproY w knoif calledX e bdenocedure proX of tedge callX a to! eighifY,cedure proY to callexecutedecedure proX er whenevexecuted.is2. bysopcallceduretheAssigncedure proX of tcon-at stanl) (wedge callX a to! weight opY lo yif,cedure proY to calloplocedure proX in a. withintained3. conish Cond-brancconditionalaprob-equaloftcedure proX eigh wedge callX a to! half inY divided de, nothecedure proY to callawithincedure proX in path. conditionaltained4. conishanhastheAssigncedure proX of t-umatoedge callX k, c! blo hY switc thecedure proY to callis theifinkcedure proX c blo. hswitccedures proA e- �vE whoca-lotseighpropagated.arethe for(wi)the,l)the and(wr)10,arehosencerror.RateProgram Input Original Static cbison jc pars.y 1.7 0.9 1.1 espresso Z5xp1 1.3 1.1 0.9 ca0.3 0.2 0.1 cps 0.4 0.4 0.3 dc1 2.8 2.9 2.3 mlp4 1.1 0.9 0.8 opa 0.6 0.6 0.5 ti 0.6 0.4 0.4 tial 0.9 0.6 0.5 tottt pri 3 0.2 0.1 0.1 li 8-queens 1.5 0.8 0.3 9-queens 1.4 0.8 0.3 erage1.0 0.8 0.6 IABLEts.Resulstatically-thesigni�cance.ht.ortanI.ItsResulthefromprogramyenesse�ectivthe usedTOM Aexecution- ewdelmo32a21064Alphahes.cactheforOriginal results tiongen-outour usingStatic erated yedgegrapha usingDynamic out ypro�le- lathestaticthatde-toratemissce-proedgegraphre-20%missreducedwsshostalmopro�ledynamicindicat-result,im-tlycedures proA for- graphE call samplecedures proA for snipitsand de CoB . AcedureProA wn. shot eighwi wrestthehEacde.noReferences thetering[1] enedgesforpredictionIn free.Confer-SIGPLAN’93Im-andplementation Design1993.June[2] 300{313,pages,yEvidence-Zorn.hinemaclearning. using predictionamminggrSystems1997.19(1),[3] ,andUs-Hwu.ercompiloptimizations. dee-Expe1991.1,[4] 21(12):1301{132,Gyllen-J.usingformationIn analysis.International26the247{256.pages1993.IEEE,[5] ,cturE�-Calder.color-lineIn ing.Confer-SIGPLAN’97Im-andplementation DesignNV,egas,CM.A[6] 1997.JunePro-Calder.estimationprogramyersitRe-oratory1997.h[7] MarcNUCAR-3/97-1,in-highzingoptimiIn compiler.o-Sympe242{251.pages1989.CM,[8] A,Karzes,T.J.andO’Donnell,hedulingsccompiler. trace womputing,7:51{1421993. ,c[9] erSupcosttheIn hes.Sym-Internationale396{403.pages1986.,[10] hineryMacdecoIn ositioning.SIG-CManguageLImplementationCM,A1990.June[11] CM,Astrate-predictionIn gies.osiumSympeCM,A1981. 135{148.pages[12] ,ctursystemAols.toIn analysis programoneImplementa-andtion Design1994.CM,[13] A196{205.andGraham,pro-forIn zation.SIG-theanguageLImplementationOr-85{96,CM.A[14] 1994.JunefrequencyhIn analysis.Interna-27the1{pages