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1. Evcaymyn

Avrikeiuevo g epyociog amoTeAEl N UEAETH THG EMIOPAOHS JIOPOPDV TOPOUETPMOV TOD GOOTHUATOS
TPOPAEYNG O10KLODWDTEDY TNV ATOIO0H TOV KOOGS Kol 1 all0A0YNoH O10YOPETIKAV ETIAOYDY VIO, THV
vAomoinon Tov unyoViorov TPOPLEYNS JEOOUEVOD TUYKEKPLUEVOD O10BETILOD YWDPOL TAVW 0TO TOIT Y’
OVTOV TO GKOTO.

Mo tovg oxomobg g doknomng ovtng o ypnolonomoete 10 TEPIPAAAOV TPOGOUOI®GNG TOL
Championship  Branch Prediction 2006 (http://cava.cs.utsa.edu/camino/cbp2/). To
framework avtd eivar ypappévo oe C++ kot moapéyel Tig drpopeg classes mov ypedlovror yo v
TPOCOUOIMON TOV GLOTNUATOV TPOPAEYNG, OTO TOV UNYXOVIGUO OVAYVOONG TMV traces TV
benchmarks péypt tig meprypapég drapopetikmv predictors.

2. Simulation Framework

To framework oavté otmpileton otn ypron traces, ta. omoia £xovv amoktndel kotd TNV eKTéleon
benchmarks an6 ™ covita SPEC2000. I'a tv gotkovounon ydpov, to traces avtd dev TepiEyovv
OMeC TIC €VIOAEG TOV KOOe Tpoypdupatog, mapd uovo Tic evioAég dipoatog (conditional branches,
direct xon indirect branches, function calls, function returns). ITio cvykekpiéva, Tepthapfavooy Tic
EVIOAEG GALLOTOC TTOV TTPOIYLLATOTOI0VVTOL O £VOL KOUUATL TG ektédeonc ddpketog 100M evioidv.
Kd&Be eyypaon mepiéyer to PC tng evtoing dhpatog, 1o €idoc g eviodng (opcode kan flags),
d1evbuveon Tpoopiool KabdS Kot TO OMOTEAEGLO, OMAMOT OV TO GALN EKTEAECTNKE 1) OYL.

H vlomoinon tov kdéOe predictor amoteleiton Pacikd amd 2 pehodove, tic predict kol update. H
TpOTN KoAgiton va mpoPAréyet pe faon to PC g evtodng, av to dipo Ba exteleotel (Taken / Not
Taken) kaBng kot tov Tpoopispd tov. [popavmg, to L mpoPréneton e€aptdton amd 10 €idog Tov
predictor, agov vmdpyovv predictors mov mpoPArémovy pdvo tov mpoopiopd (mw.x. RAS) N udévo 1o
amotéleopa (.. n-bit). Avtiotoya, n devTEPT HEBODOG KaAgital v amobnKeDoEL TIG TANPOPOpPiEg
EKEIVEG TTOL AMOLTOVVTOL Y10 TIG LEAAOVTIKESG TPOPAEVELS.

H apywonoinon ko1 m ypfion tov predictors yivetoaw oto predict.cc, T0 omoio umopeite Kot va
Stopopemcete oviloya pe to mowovg predictors OEAETE VO YPNOUOTOMGETE KOl Tl OMOTEAEGUOTOL
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0élete va Tunwoete. To framework avtd mapéyer emiong v viomoinom evog gshare predictor, M
omoia pali e TIG VAOTOUGELS TOV GOG TAPEXOVIE EUEIC LTOPOVY VO, AEITOVPYNGOVY MG TOPAdELYLLOL
Yo TNV avaTTLEN TOV SIKAOV 600G LAOTOMoE®V. Mropeite va Katefdoete Tov KOdKa omd :

http://www.cslab.ece.ntua.gr/courses/advcomparch/files/branch-pred-src.tar.gz

O KOdKaC OV Gog mopEyovue mepPlExel dopBmoelg / TPochnkeg o€ GYECT LE TOV KMOIKO TTOL
umopeite va katepdoete amd T oehida tov Championship. ['a 1o Adyo a1, Y00 TOVG GKOTOVE TNG
G.oKNong KaAd eival vo xpnOLOTOGETE AVTOV TOL GO SIVOLLE EUELC.

3. MegArétn Tov n-bit predictors

®o peketfioete TV amoddoon Tev n-bit predictors, YpNOLOTOUDVTAG TNV VAOTOINGT 7TOL OCOG
nmapéyovpe (nbit_predictor.h). O predictor koTd TNV OpYIKOTOINGT TOV OTOLTEL OC OPICHO TO PNKOG
ToV n-bit counter.

A.1) Awmpavtog otabepo tov apBuo twv BHT entries kot ico pe 16K, mpocopoidote tovg n-bit
predictors, yio N=1, 2, ..., 7 ypMOLOTOI®VTAG TO. 6 traces MOV GO MAPEYOVUE. ZVYKPIVETE TOVG
predictors ypnoiponowwvrag to direction Mispredictions Per Thousand Instructions (direction MPKI).

A.2) 10 mponyovpevo gpatnua 1 avénon tov opfuod Tov bits wodvvauodoe pe avénor Tov
arortovpevoy hardware, apod kpatodoope otabepd Tov apBud Twv entries Tov BHT. Awtnpovrag
topa otabepd to hardware kor ico pe 32K bits, emavaAldfete TIG TPOGOUOIDOES Yoo TO. 6
benchmarks, 0étovtac N=1,2,4 kot Tov katdAAnAo aplBud entries. ADOGTE TO KATOAANAO OAypOLLO
ko e€nyelote Tic petaforég mov mapatnpeite. Ilowov predictor 6o dwAéyote ¢ v PBEATIoT
EMAOYN;

4. Merétn tov BTB

Xpnowonowwvtag v viormoinon tov BTB (btb.h) mov moapéyeton peretinote v okpifela
TPOPAEYTS Y1 T1G 0KOAOVOEC TEPITTMOGELG:

btb_lines | btb_assoc
512 1
256 2
128 4
64 8

[Ipocopowwote yw to. benchmarks mov mopéyovror kol dMOTE OMMG KOU TPV TO KOTAAANAQ
Swypappota. YrevOopiletor 6t yio tov BTB vrdpyovv 2 meputtdoeig misses. H mpot sivor
direction misprediction kot 1 debtepn target misprediction otnv nepintwon direction hit. TIog Ba
g€nyovoate ™ Slopopd eMIdOOTG OVALESH OTIC OLUPOPETIKEG OPYOVAGELG; AlOAEETE TNV KOAVTEPN
opyavoon yia to BTB.
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5. ZOykpron owe@opeTik@v predictors

210 Koppatt avtd Bao cuykpivete Tovg mopakdto predictors:
m Static Not-Taken.
= Static Taken.
m Static BTFNT (Backward Taken Forward Not Taken).
= avTOg oL emAEEate oTo A2.
= BTB pe hardware overhead 32K bits (to PC ko to target £yovv péyeog 32bits).
= Local-History two-level predictors (BA. Siapdveiec pobnpatog) pe o eENg YOPOKTNPIOTIKE
0 PHT entries = 8192
0 PHT n-bit counter length = 2
0 BHT entries =X
0 BHT entry length =Z

YroAoyiote to Z ®ote 10 amortovpevo hardware vo eivar otafepd kot ico pe 32K, otav X =
2048 kot X =4096.

= Global History two-level predictors e To €ENG YOPOKTNPIOTIKA:
0 PHTentries=Z
0 PHT n-bit counter length = X
0 BHR length =4, 8
YroAoyiote 10 Z ®ote 10 amoitovpevo hardware va givon otafepo kot ico pe 32K otav X = 2
ka1 X = 4. To k6otog tov Branch History Register (4, 8 bits) Bewpeiton apeintéo.

m gshare predictor, 0étovtog KatdAAnio apBuod entries dote 1o hardware overhead va givou ico
ue 32K.

Ot predictors o€ bold Je divovrai.

[Ipocopowwote kot cvykpivere v oaxpifeia TpoPrieync (direction MPKI) tov cvomnpdrov yia t1g
napondve 12 mepumtooels. Aoote to KatdAAnia dwypappoata. Ilowov predictor Ba dwAéyate va
VAOTOU|CETE;

Emioyn benchmarks

H avdBeon tov benchmarks éyet yiver pe fdon to tedevtaio ynoeiov tov AM ocag.

(1) http://www.cslab.ece.ntua.gr/courses/advcomparch/files/team03.tar.gz yio AM mov
tereiwvovy og 0,1,2,3

(i1) http://www.cslab.ece.ntua.gr/courses/advcomparch/files/tean46.tar.gz yio AM
oV TeEAEIdVoLVY ot 4,5,6

(ii1) http://www.cslab.ece.ntua.gr/courses/advcomparch/files/team79.tar.gz 7y AM
oV TEAEIDVOLV o€ 7,8,9

IMMopadotéo g doknong Ba glvar Eva niektpovikd keipevo (pdf, doc 1 odt) mov Ba mepiExel v avagopd pe
Ta S10YPALLOTO KO TO GUUTEPACHATE GOG, KAOMDE Kl TOV KOJIKO TOV DAOTOGATE. LTO NAEKTPOVIKO KEIEVO
va avagépete oty apyn ta ototyeio cag (Ovopa, Etdvopo, AM).

H doxnon 6o mapadobei poévo nAekTpovikd oty 16T0cEAIdA:
http://www.cslab.ece.ntua.gr/courses/advcomparch/submit

AoviAéyre aropuxa. Eyel idtaitepn alio yio. Ty KaTavonon tov pabnuatog vo. Kavete puovot oag ty epyacio. Mnv
TPOCTOONGETE VO TNV OVTIYPAYETE ATAG OTTO AALOVS TOUPOITHTES TOG.
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