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M otivat ionM otivat ion

• Superscal arprocessor
– 10- 12 pi pel inest ages

– 64- way issue

• Inst ruct ionsrepeat

• Increaseperf orm ance
– Predi ctbranch occurrence

– Predi ctbranch address

• M issed specul at ions
decreaset hroughput
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Branch Predi ctorsBranch Predi ctors
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Branch Predi ctorsBranch Predi ctors

• Counter- based [M adeswaran,M at hialagan,1990]

– Tabl eofcount ersi ndexed wi th inst ruct ion address

– O ne-levelpredi ct or

• Correl at ion-based [Yeh,Pat t,1991]

– Tabl eofcount ersi ndexed wi th inst ruct ion address
and gl obalcount erst ori ng branch predi ct ion hi st ory

– Two-levelpredi ct or

• G -share [M cFarl ing,1993]

– XO R addressand hi st ory t o random i zepredi ct ion
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Branch address

H ybri d Predi ctorsH ybri d Predi ctors

• Cascaded predi ct or [Dri esen,H ol zl e;1998]

– Filterrul e:Add new ent ry i ff irstst agei si ncorrect

– Predi ctrul e:Usesecond st agei ft herei sno t abl em iss

• Perf orm ance- dependentswi tchi ng [Patil,Em er;1999]
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Filter Predi ct

Predi ct ion
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Branch Predi ctorResul tsBranch Predi ctorResul ts

• 100 i nst ruct ionsprogram : one- leveli sbet ter

• 10,000 i nst ruct ionsprogram : G -sharei sbet ter
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EASE PredictorEASE Predictor

• G -sharehasm orecol d st artm i ssest han one- level

• Em bed sm allerone- levelpredi ct ori nto G -share

• Switch perm anent ly t o G -shareaf tercert ain t im e
G -share predi ct or O ne-l evelpredi ct or

64 ent ri es 16 ent ri es

128 ent ri es 16 ent ri es

256 ent ri es 16 ent ri es

512 ent ri es 128 ent ri es

1024 ent ri es 256 ent ri es

2048 ent ri es 512 ent ri es

8192 ent ri es 512 ent ri es
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EASEEASEPredi ctorPredi ctor
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Sim ulationsSim ulations

• Shade http: //www.si m plescal ar. org [Aust in,Burger,1997]

– Tracerf orSPARC applicat ions

• SPEC 95 benchm arks
– G cc,G o,Com press,Ij peg,Li ,M 88ksi m ,Perl

• M easuri ng predi ct ion accuracy
– Predi ctbranch out com eand branch t argetaddress

– Ifbranch i spredi ct ed t aken and act ual ly t aken,
predi ct ion i scorrecti fbranch t argetbuf ferm at ches

– Ifpredi ct ed nott aken and act ual ly nott aken,
predi ct ion i scorrect
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Resul tsResul ts

• EASE hascom parabl epredi ct ion resul tsf or
SPEC95 benchm arkst o a hybri d predi ct or

• EASE outperf orm shybri d predi ct orsf orgcc
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Conclusi onsConclusi ons

• M oreef fici entVLSIi m plem entat ion f orEASE
– H asfewercount erst han one- levelpredi ct or

– Needsno deci si on ci rcui tasdoeshybri d predi ct or

• O utperf orm shybri d and cascaded predi ct orf or
gccbenchm ark: 8% vs.10- 14% m ispredi ct ion

• Com parabl eresul tsf orSPEC95 benchm arks
– Preval entpredi ct ors: 1 -14% m i spredi ct ion

– EASE predi ct or: 2 -18% m i spredi ct ion

ht tp: //www.ece. utexas. edu/ ~serene/ sof tware/ ease


