AY ool

NPl e (oridien 0 2,18 (o (il 25 (gl YL ae gozro

aluad 5151 5 unige Slad 5,15

§ o o PSR )3 (g alidlo (gl ;S el g 4 5 il

G (‘;M_S‘g) fetCh J...}‘B a od};ﬂ._j 6|)_>‘ )90

* & e
.

S >« (U Ailows (g 50> 40bld
ol &g axly codll ol olKiiils
ol cdgs axly (oDl ol olRKsls
ol cdgs axly (oDl ol olRKsls

Heidari_6f6@yahoo.com, Hossein_beigi@yahoo.com

ouuS>

S8 csw 0,50 ILP sl casjls o aubite o ,f Sblaiisl oo i (g9, 1) oylas adasls 5l oolaiwl ol W55 adlie o0
aelyy S ol o)y Sledlbl gols oyl adadls glasimes a5 cul cadly ol colis o) ool pomw gons o
el o Sl e 5l o eolaiwl 4y jolE Liogd a5 Le ca S iy ey S8 0lg e 4SSl 5
s 08 bl o Gy S8 Ly alible o e o 8 Olrdal ps oyol A5 s o liad Lo aies il
Sty S8 g alBlo s n 5 e e 5, WLl (g3l 00 ,d 05 Sy iy - 083 (oo I

ol 008 138 () 2 89 et o Olail (i ey 59) o S e S Gl s O Rl ol el
— trace cache <o . aes o4l S>58 slatrace cache ;i SLS eoluwl gl 1) gomanr S adlio ol

STy ailSe Ales (glps > ol lsins Lo trace Ccache oas Liylidl azss Sl jola |, Lo sujls s ol,LS wilgs

il a3 5 18 ooliil 50 (g ige yoha il (gla 0dijls 4o

sl gé Sbleds! < iNteger . trace cache

doddio—)

J GO azly gy vl as oy 5ls (6,55 5 Jeudl
ymatch vo L Lol aen 5l aigs ooliwl jglate as Lo oly3 ¢ o (slg—e Joallygiwd  (ILP) (sla S5l

Casl (Sialea oS slaua_>ly »  VLIW L, 4superscalar
-3 ls La application ;I ILP #l se_ul 51, sl o0 o 5



JoB bl as el ol o sl (o 558 b sla
Slbleds! 5l oslaiwl LuilS 3 ¢ ax> ST il (o i
az ST c °-‘—‘-.'._| Lo )8 5l i s f
—o 4ol . L application yi o o b, o oblezl
< object oriented 1,5 - & sl aly Jlio glm . 0l
a3 olw ooly (6l (6 i paiims pé Sbleidl )
S gle aslRls L auled o ooliul il 2 le
et Sbleaal sl eslawl L (Al (Seols & jga 0ai
bl shass Gl 3 ULl - w9t (oo Sl 8 puiiins
VMS) 5l sl uisle 5l ooliwl Ly g aalip
oleiol ool slaw a8 05l s (S5 4 Java i
oailon o B s cnlplay o Bl Lo ) et ;8
ol oo Ll ILP gla

Trace L ILP 033318 5 S j0 AS (S s odalioe s
e olede sl o e cc s iy 3l LSl cache
sb>as Trace cache ;leoliwl L Lo aslp b
oolaiwl ¢ 0gMxy . 0,15 vgzg Slriisl o Bl 5l oolai ]
o ol ey il sl a3l oy bl
el o LT sl 3l ool (g (sl

— Trace cache ase> puas o oylic adlio ol o
e g ooliiul 89 (SLLI (glytione I (B Wil
S e B ) (el e 8 (slo oS (i
39 oo yf olea il 5l 1S w8y ol dla >, S
dad (oS ST Sl eS A g 0Bl (e (il
acsl ,ol8 asb «asb asls |, Trace cache & cole

O 4 liae (6l adlin ol o Lot aas plowl BLol ,e
nent latida_wy)p.u.&m_o)_&ula.m_i‘ksl_ﬁouw
) oo 55 Sl lrasie La . ol 00,55 530 trace
— o - ol 00l sles Trace  cache ;) ool Ly
e &l ccbs mlidl gl 1y oleSa 1) asdgl Slaalis
)_.sub,u_lljw_ow)ojrb_Swol.erw_u (X
ool Ls . ool oLy Trace cache ;o1 peiies
OLas (VL pslad o Sl 1y (5w ol el 5l
2 slesl o n ¥oowi)lemis L (g5l plSige pats o

£9° M-Z-Z
YU ol Lsuperscalar sla sassls, o) JSei b

S il 5 Jadll i (2 STy S0 4y

i AL 31 L Janll gt 45 el (gl oS G e

3Bl o (ot 0l (o (il Jai5 (dgl WY Lo acgoo

AY sl

3ol slass ol Joadl g ws Lac STy aslg 2 3lg 4o
o 5 ol sl O lcache i1, Le ol giws
piels ool sla S ol Lagas . aiS 28Ty« JSews
O aen STy j5laie 4 ol CACHE 4 o yiws S
e i STy sla LS. 8,8 Oygo ¢ s 0490 ol slo
5y o=l 5l el Sgumme Lo Joadl oo dlasd jo di s
ol O oz i8Sy sl omwlie LSea |, CacChe
2005 (o0 Dgmie JSw 58 50
Sl o lare 5, S5 ( iS ,31) Trace cache
0djle y S Joadlygi s cae STy b sl il
Joallygi s oy ceas5lo . aab o SUperscalar
Trace Jas_.la> o ‘) Ler'] 9 oo)_f 6)51 2= ‘) 03— ‘)_>‘
2 onled (0,3 Olril e sla w0l L Cache
6'))‘)%)‘ 0 L5m_ﬂ9 le_‘b J.o.'J‘)}o_ué ‘ U”Jﬁ) u_o‘
Trace cache ;s aiwgn sla cadge ,o Aiwgn ,ut
Trace cache Ls o aS olSin. 00,5 o opiols
S s cogi ool gl e gom Gl o 4
Jlie sl Lol alss 1,21 5 (22515 (gl pusilSe - [1]
O O W W S S VPN L O I -
s a5 (gloasS g S ol Jeadlygiws oaSls
[2]. 0S (o Jos camo o plonil 1y 0y 5 000 25Ty
4 dely was an thread S easslo, S ol,LS
Latrace cache .og o o Sly Sy l, Lyl
Lo J..o.x.”)}:_wo OH>$ l_; Bo» u_)‘ Ls)Lu.: 00)5T)_g)é
Latrace cache .[3] aiics j5o b Lig &j9an
Sla Cudgame (9,5 atios Sl e S ol Olorn
S La Cache ol ool sos slgion (oS Ty pansilSo
b 3 Tsame a S i, an | el jgiws Lol sla
b o005 wopsdcaiil ok BB ask, ol ol
LS an Soop wledlbll 1) Lo 5 adlss S trace
R ‘fb)d G ULLA.AA_)l ‘é_a_u u’““_’ 6‘)-’ . AJLo.: < a).._>.>
oolaiwl 090 Claisl oa S iy (e (po—z o8-Sy
sle Lisu ey an Lo adlie cplpo [4] . el s 3 )13
P oo JWs ) 25

Js u..:u-l-Z
&l ls as Fortran sls a by 3C Jol Soa Loges



odld ISmw jo b o anble Jesdl g wo g« Ljump
5&ML&6[—QW«)—!L‘9)W‘)‘J—!Q)§‘5»J‘BOM
Cwg el ool sl O s ¢ aSTy sl Bl
L;qua_ubwlo¢9_>9olj)¢j4_.%—|)9_~c9
caumsl acsly jga > CaChe jo La Josljgiws a5 cuns
Sdzre (58,5, dinie 5l GBIl ol ol sasle
Ay 050,02l o o ;o Sl o 5,08
O oS 3l dume i Sly g9, A e ¢ i STy
- Gl e sl CACHE el g s L JUMP « O]
= Jeadlygiws oo g iy Cletl aojl an LS
Clail o ey S Ay S-S i Sly slaa g
2 ol ol S Y asilys e oud dgasme S 250

LS STy IS
6Lm J)l_a ).,L..., u.‘.iaL‘.o <) J5J_'?)¢ Sg—>g0 LgL(a ools
oS gl Jesdl i 0 LoF sga > o a 51 0l
ool O SO s STy aes o lis c ail oo oo
720 Joalligiws ¥l i il ool sl IS 250
h ol (ohe G cpoaizr Lo 51wl (o0 (BB S
caoles i Sly IS oo | dngn ool L e
Sbleasl s Joddljgiws (paiz gl a S oloosls
o4 gom L0, 5 )l )8 oolail 550 00l a8 S
g_Li )_ﬂsu;l);l_..\u_.wl 03—l D9t A_JL)[AM_:‘ uMJU)S
)Lu J)e_osg;_wl 03 g_;““j'j ul.'.m_i‘é\jt_gl&‘_wuw)b

hol SN g oleiil 1 () Jgur

Benchmark || taken® | avgbasic | # instrbetween
block size | taken branches
eqniott B6.2% 4.20 4.87
ESPrEssn 63.8% 4.24 665
xhisp 6. 7% 4.34 6.70
oee 67.6% 4.65 6.EE
s T0.2% 4.71 6.71
COMpPress 6i0.9% 539 BES
pom Siem3-2

00 dgame plow l)lo , 51 trace cache ;leslac .l
slatrace cache 4> ,51. ol S5 b « ails

NP e (owaiten a3 1, (o (il 5 (rdgl WYL acgomo

AY sl

Hﬂdu‘;ﬁ.ﬂ‘suwlp“)%"wjoo;
ol |y 0,65 5 paeslSe S (La JUMP 5 Lo Gleisl)
»))5—“5&0?940;\.-.»5&_9).@.090.\.“5&94

cailed (e oolaiwl Lo SaST ol 5l as ol caslo
caayle e L (gileme O ygan Jeadljgiws gl o
&l el jgws B SO Lds 6l S5 sl L
Sl 95y (e B eslail 350 (s3lse O )y99an =]
I8 e L ilas Spgan 45 0l 60 0,8 sle s
JUs  WINAOW B (y5,0 4 &l jgiand dimges (52!
SaSS ol pelde ialidl =0 b ol 5l Bas oS
D s

branch suicomesjump addresses

Instriction Instruci
- nsiruciion
ELL Exacution
Daeoda At

Instruction
Bullen(s)

515 55 Jos 1859590 435751 ) S

s sla el 5,5 sLelB ¢ ey Dispatch
QJ..‘J}"‘—"'LS')J.'”'B)—:-?)}%gSQ)%)l—(gSl—“H\—""j‘M
Sl 005310 5 slatonnd don e Jolws (5,18, ¢ Blaal
Sl= 1) Jesdljgiws caSTs ol slogy Lo« adlan ol jo
G.Mj‘j‘sx‘)l_fM‘oé‘d)‘)J‘é_.u))Jé)H‘s:l)le)_e‘
T ail oo Lo ygiSB 5l solosy ay aiily Jondljgiws
Slua il o i) oBs scache Joall ) ws g colol
Sl e adlie ol 0. 0,5 o |y oolaiwl 5,5
009_.0.3 o u_.u|)4§_.o G.M_Y‘jk}iw)_ﬂ))égl) L;/.io
b olial SO IS o o Laad ST Oleisl a0l
S S ks g5, |, WINAOW g5 o e 05 | >
JUTIS S S DU R (] LU | U SR S B
Joadlygis 205l 0g—d o el S, o Clail

S0 8 YL IS



trace cache ;l .T. sl axsls ,ea> trace cache 3
trace cache aSJl> o . cul oo bl oxly JSow o
e Cusgaze lils Ll auiSe S8 e 215 Jga 4
5l o le Lnogasme ol 51 (- aidl oo 30
trace cache ;looliul b aS ol sai oams @
= ool @bl Lo e blie 25,5 gle
b oo 1Bl Brae fBlgys b
wiiwgn sla L bt Sls a5 slatrace o
cache =23 ol by las s NI RV
wlatrate > jpa>. 0 bl w5 >se
abdl> glad 13, ae g g3l obul 4 e
LY a0 pley TA aSUlasa > L, @
ol e
trace cache ,latrace  o%ls >k ol
RS PR VR I P WP FJVRV-SR U SN [t I 3V RSP
degazeny (il Sy g 09 d (oo e SS29 S sl
= ol abses 2 s Sl Wig s jlosai Lo
Sk
UV I PUCE I o e BSN TSI ISV B [N QRO
o9 amtrace S as Jlej,e e e pgo Jlw )
slatrace L T olsis ogs ooyl trace cache
205 (o0 S J9uz 0 39790
s,y cache (g0 astrace . ogis cdl Sledbl 5
Cialy8l 5l o et 0,28 e 1,8 culal 5,0 trace
o Tl asbwl an T oolaiwl ooy 45 oln . 0l (o
e aiby Cache o Jrae o4 ol wlsie caw,
cogb olusb cache jitrace ol aw , 51,055
F5103,5 (e il ol sladie (2T @ Jguxr S0
cogb0)lg cache astrace  les . ole; oyl am
g oo 00l Jlail oas jlads 4 Sl i ol
‘ -.\_..u).atz AJL»_».»] u,»_ns.) 4 odﬁ)u ‘)m dksam
0l jlamds 45w S Az . 00,5 e (gl plLgn ojles
Lo sl 12 51,28 5 polae lyls Lasl 5l oolai il
Sl i U Jea S ail (e pomd B 4y
S e JPae s (gl Cenlg 0 an g ,Ble < 0l
9 ) s_QJ}».c a..&_i}bﬁ ¢ Sy 'O 4 o..\J)Lo_:J as kfli&

3Bl o (ot 0l (o (il Jai5 (dgl WY Lo acgoo

AY sl

trace s ylss oo |, Lol sla SO s cmul 45 g8
trace ;I oo e« oseiesnlie alise sla Cache

)_& 9 cu—lo L;Ll trace 090 Sl L)J.o.c g_a_wlP B
3 55— oolaiwl gl o dS cplpls 00, 8 eyiws B
Sy g, 4]« S>¢5 Jlws sLa trace cache

00l S eie Latrace el gl 5L 0,50 dhie
o3l sl eoleriy gy 09T e S ks - el
sloii by, oy - aslas trace cache L. 5L
s Sbleisl gols a5 LlalraCe daws oy
QL.._> oala_wl ..\_.4)0).3 Lf'.'.A ‘) Lg‘j ..\_:La = - J..)sdu o).._>.>
00 il ol L 90 4 trace cache .o, s
FTC 5, Latrace  aa.(MTC), (FTC):cul

MTC o 55540 slatrace  loas Lol oy s o aiiy

o S i byl Sy a Bl (e ohe
9 00 sl sla trace Jro-—v g_»_wl.e;i o..\.lbl..io_n).}
s,9— €viction ;I |3 trace cache ,sa =35 |, 3

dcgozmo 5l Lo Joadlygi o i o ga 85 | \8 cola il
Sl oacd slpiiy . 09-b s |2 S>o5 sLa trace

Syme LG a5 glatrace oo, 5 ,uld o bisaas
Lol cdlSg) 5 oo (5,00 asges « 0l ad 51,8 ool
6 LSS 5l gamaz g adlio 0l de—B ooy las
e Lo trace (g Lol o)ls,0 aigesy e aS 1, S il
dnlys oo Lo ,ild g ol anled (oo (e aiLy
o8l S5 trace cache oo, Latrace coas
ol (61 aged il (g g LS adlie ol ams
fie L ol anlio olpen a1, (T asdly oLis )| 5,95 (ST)

Pl piu-4-2

3 sole; slass cul yols superscalar sls oasjls
251 el sl oy IS S cdBys 1) b ol giws
Lo Joall s anb Jaall s (255 Sl o 4
coluisl o Gl e L asle Lol lg p sl e b 1,
Sealus sl >l slu—wlsd 3 Cache
o =Sy el 2L 5o 5l LS Gl eSS

L aesb

S8 eslawl 5,4 trace cache s ;5.5 4 trace

el a8 S



Jyus gyb-2-4

el Sl S L Trace oy tage (ololids 2, b (]
slalzls abges a5 blKn . ans o plxl | aaliyp o
Ao ol Hold wol diges el ¢ 0,5 108 colaiul 090 Jlgie
o= 1y pte £ g pmto slafrace o5 oS Lo
SaS oolawl 0,50 slatrace sl aes asiss
trace so s ciluw plXo )0 pisyb yw L5 0sS o
pu cache)_\,ua OBy R Ao )0 e ¢ doly ralS
Sl oo glice coids il A bl o ralS
3,50 |, ol traCe as wisszge ol slo il as
trace 5l cwl (S 45 amas ), 8 oolar_ul
.J._J.B)f CaChe )0 Og—>g0 Jj‘d._.m oolai__ul S 9—n0 6“
sl Nit Lgs oo slpi s LSal, 45 ssaiins oLiixe
Iy 8l 3laie aoiles o Lol e o3 i3l 1) trace
-A.Jo)..a-o

Jouz coilu-3-4

sy as Jsle slatrace o)l 1) wlsir ool Jsoor
WA TR PR
oai Jols Trace
trace 5,0 au , odgl glmtrace o a5 oLn
VL ol eola sl oo )s 00d Lo « 9 (o 03] cache
o lads el colslya L 00, 8 aJgl o laids
bl jladie 51 5 VL an gl Jlacie (899 9ol (oo I3
azlotrace ol gl JBoe S cecil alysitl
Lo S 9,3 Oy oyl el Sl aen g oa
igs ol gy an eoliiwl as s sai Lo g wlaiil aiges
oaliwl oo sle ous e Lulol Loxul 5l o . 098 o0
= 0S e (s5lw pLSage Jeuo g trace cache o 1,
Jso> JFoe « 09—5 B3> cache jltrace | ,5I
trace olos som gles o asle (oo (Bl ol g0
0a8liwsl doyd s by e 0t jled 855 s 03 ,9]CACHE
e g 00,5 padsl oo jlaie s Jouor i b )]
Ao, Gl a8 el s L ool e Gl ol Slaie colal
A sy uSn o ¢ S 12 &bl jla B 4 c0dlul
L Jgo o ol Jsae mask e 5 o4 matvre trace
Sl e dap 4 0Bl a Bl azgi L 0g s e dais
@20l 18 Eon 0500 Lo a5 aaly ol ,mul . 00,5 Update
o ol asbp il s sl Jeae Pl | Le
cales

3Bl o (ot 0l (o (il Jai5 (dgl WY Lo acgoo

AY sl

Oy 0ed e ai b aadls S a0 4y el
el 48,5 118 solaiwl 0,90 el JST o9,
Comralatrace cowaly tw Nl Gl
ass S obleisl Jolsas glatrace . ool S0 S,
ad )5k 0ol lplalnwls e Gl - ail
 Ngd oo

Jlie polys. 993 (o Jloel 58l Coa (59, pimmmsbpw
Sy b w25y 55leme 4 by o £ b Laiils
Cpepd oo Sl 03K slate (gl eolaul

by > b-3

Ao gasuiv Ol eid bl 4 ool slpai y 71
el dinjls 0gzge b

A god ‘ngq-l-?)

asged Jgozr S anle La trace o Joo=r j5-laie 4y
g laa> Lyl o trace a by ,e cledbla S o lo;Ls
= oL Sl ssls> Jguz ol 00,5 (5,100
ol e 00 o0ls ylaj,e trace cache gyl as o sl
sasb Lol 55 clbald Wl Joae .

Eg i SNy s o yo1-4

3909290 LS am g pe (o Sty sl -
 trace

L)m L tl’ace ool S0 Ao .ch_v,o u—.’.}‘lﬁ‘ )}.gl_‘) -
C0pS Oyge S cds Wb ald oplaround

Sools sl Jsae SO gle aSul gl- mask e
- Oged ol

trace cache ol ypusi-1-4

Sz ¢ olgrie o 7 b (sl altrace cache L=

trace cache o Jso w2 .00, 5 Sl g ol s

200,85 L as eolaiwl sy L ocsl ol SO Jels asl

S S cenl Slej oyl coenl [;gSLe b Lo e ald oyl
syl trace cache (yg,s 4 oos gau Joa> trace

s ol 00l

A Sl L ol pige tACE a8 o 1S o S S

A S Ol eolaiwl oo o o il med cenl ()0

W‘OMQL-.‘J.».@JU



LSS Jlake o 3T 50,8 uSais sl Jgos o trace
S ogd atls o 80 3laie L pae s trace o )51
Solas Jlade 1. 00, Ko aulxe (e Bolas laide
90 ¢« abb oles coenl LS 5l 5F 5 a0 trace
e 000, 5 e il anas sad ezl trace L
Dy9— 3O L g oo A ol ssustrace & ygea il
35S ey 990,55 p g JBae S aas Trace
=2 Hlaie oal dwle Bolas ade SL el
S b pge trace o cache ;s ;510,85 o a s
trace o uSa ol Soail og>se pge trace o5l
90,5 by, 4 Lalrace o5 s o)l oax Cache
-9y B gz )90 (ShgS

Q‘sﬁ s (“‘.l_!‘ oo md_Js‘ < . a )}S‘J 6‘)‘045

pAfe ¢ Jitwn 48,5y Sbleas! Joli a5 ,La trace
cadl jasie Latrace o i sleccn ;3105
g oo Sl ol yskas LTy S

b136-5

J—ol> 6o Ll o le Gtaie 5l oolail ol )0
trace Il a5 o (s e 0l o La CaChe
- dule a8l Lo o8l L cache

trace cache _>I,b jl isv oolys ooliiul 5,50 gl
il L))o ouds ools ylas ipc . el ons 485,
o Golslaily p Cams aobp L aegomme SO sl
Oyl akais a0 LallaCe  sloss 055 o csl 25
el Gl ol ol Gl ol ol Rl sy
Az 5100, 8 o 2l)LS malil s Laslol o ol
I - amils o goladl plow iolydl as el ,ISs]
335 (oo 0by S 9 Span

trace ;- Sls iS4 olSim o)y (aw b ol
LS“J‘ﬁ . J_(bd)bé oslaul O 9—0 ‘) l_QJ‘ ¢ Sl Js‘».\_w ‘_gLCb
trace oo e el écls Jela—e trace ly— o

.00,

Si> cache jlsg; L ol eolii ul 5,4« trace
3l sl eslawl iz 4 S cwl oo snnli s L 05, F
- a3k lxe Lo 2,k s wlLs trace cache
ol e b 55,0 (00l ¢l Trace g0 oS e
aS aas o glatrace al, codsl Lo zpb . oS o

3Bl o (ot 0l (o (il Jai5 (dgl WY Lo acgoo

AY sl

Jgua Yoo (Gu 550 >-4-4
9y § Wgdp dlged Jodo o den 4S5 Sl (b
ass )8 e acab e o Tl Lyl as colol as o el

Sl g 4l Jsam Jshos ol caslole . 555
eilod o 3l 1

addg o3 ywl-5-4

9 9=b aals oSS asged Jou 4 by ye JSlas aon
95 o=l Gl v 952 g0 Rl e (o o
S99l o Sgdtre dmd 3l gl Le culgs 0 aen
oS e o0l (gl o lors 15 Lo oty 3Ll ol ol 51
S L ) by (o dSS sas oS

095° 4 O Ol ¢ 92 10 4y o] Jlaie a S sl S
Al oad o aiBy . o9 e i b abatl> o LLS
Sy ol ;5 09t (80 gy 003l gy
o as asbtrace cache Jslos aen abges sla 2o
. J..w)g

&gos oolasw! wus yo-6-4

acdl ols 8 eadliwl 8y Lal ylay jo o oo |y diges
Bk OleSG Al gl llyd S

2 an by Jouz 0SS i ol b e oS e
= GRS L assal Jsoz (9,0 an 4l jl aegezme )
9 i A lome L aS Cul (il S (nlil Bus 350
aSeali) U3 - el s s 5 ot slo TrACE iy
Sl ages Jozr - 09b aSlw p L dbwg s S
P51 08 o)l B ey 0y50 )0 pte TACE S (s
09y 4 o 5 00 3L race o, 5 slsdil Jos
L ool ao )0 00 les « 39— s (5,105 ,L Cache
trace o coal o p 905 o i S onl HuSLS
e So 0K Sygo dgame bes ;51 090 (e s
539l slaiie ol ogd (e aulxe 11,0 le Bolas
L Jse ol e 00,5 o, 33 Mrace  oolawl ao,s oui,leds
Jaldrate  as 50,0 Cal S dome pulass
trace a5 Jlaj ,».0,.5 o plslc aiS lay 1, Cache
Va Liieal eSS o, 518 culol s,y CaChE o
P S0 JUNP) NPT S S PR U AP N
siieal b trace cache by s a_on a5 oL i

bhs 815, Ss)l8 colaiwl 0y90p5 7 b . 00,5 o lais
trace . ool g trace ooy ;3L slase Ly onss axsls

ol b e JPame 09,50 Jlsd Bl ol e 3L



james smith .steve Bennett .eric rotenberg -[2]
Yoot o ¢ amisSand olfails ¢ (5 Sgunal S 538,9,8 pole ¢

micaeel behar, Avi Mendelson , Avinomam -[3]
Y eod Jlo e Sl L S iSUl  pwiigee oKl ¢

(i oK sls < Saisuresh  Krishnakmuaran -[4]
Veo¥ Jlo c i LS fgnnalS 5 Sidg sl

3Bl o (ot 0l (o (il Jai5 (dgl WY Lo acgoo

AY sl

wjoﬁw)_ﬁlwlpsu\owrm&fo”

mlwouubﬁuldwsuowwwl
Ghls ¢ oS oy b o ) Clbleasil slass 0y gmee

4.;“;.74'-6

<9, |, Trace cache ;l ool wl &l 505 ¢ aJlie ol jo

ILP (sl ousjlo,y o eud | o= Gl

ot olad
)d);.m_.odu w)éi)j‘p_;l oé‘b)b._é )2 0)9_/.’
oolazwl Clea sl o i ol Trace cache b s
=y 00l ol 3L 5l oglase g P PR NP
sy Trace cache a_s cul (ol Lol J—Jo . 543

ik oo aslip w3l (S8 ol
olaisl la ol (g3l sl solow asilse S La
w—lycBs Lo Trace cache by s o pbiie o, &
A B0 g (> L anie oy ieS Bro bl
oo 4 1) Sglate slo (g0 0,Sy Lo puns ol
oS sl ¢ gjlw 00,808 s G lisee sla (o3l

3l CACNE a_cgome o8 Lo o 0 Y o)

(&3

2 e ;0 Cie Ol,5Ls g cache Ls L. cache
cl ol 13 s 350 | T 2 g0 Sy

4 Trace cache Jos Sl oolaswl Ly olaisl cposs
aS Cwl oo ool plas Trace cache slayl,b o o
BTB w coss (5w ol ool L1y o1 olss oo
TAVVY slw plSigs e clo dy S 5 AYOIND
Soly iyl

= i (53, 1, Trace cache ,sU adlie ol 4 , 51
ng_..o 6‘)—’ Sl oals )|)_9 r Sy9—0 ¢ A_MJL: adls
6‘)‘—’ |)_7u J>|.\._A Og—>9 S yg—e )o Sl u._imo )l_g )L.x_'é.o
P SR W Y [ DWW E SN UL g - SO | B YN S VT
Trace ;leolawl by a5 ool Ll aS sasjlo 21, b
[1] . ¢l pgo L 0,15 1, Cache

&=y
ey Ol s = JLs g5 < Davin - Greeg -[1]
Yeo8 Jlo ol olfasls



