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Aoknon Pipeline
AedopEva

‘Exouue €va loop...

Rep:
1w $2,100(S3)
sub $2,%$2,8$5
sw $2,100($3)
sub $3,83, 560
sub $1,381,8%7
bne $1,50, Rep

Exit:



Aoknon Pipeline

AedopEva

, , KAl AuTn TV aPXIKN KATAOTAON OTOUG
Exouue €va loop...

KATAXWPENTEC
Rep: $1: 500
1w $2,100(S$3) $7: 5
sub $2,$2,S5
sw $2,100(S3) *Aev un&pyxel cache miss
sub $3,$3, 560 *Cache hit oeg lcc
sub $1,51,5S57 *branches yivovial resolve oto MEM stage

bne $1,50, Rep
Exit:



I
/NTOULEVO
Mo to 1° LOOP (péxpt kat to Iw tou 2° LOOP)

Na deitete ta Suadopa otadia tou pipeline (Alaypappo xpoviopou)

TTOU TIEPVAVE OL EVTOAEC.
Ynodeifte kat e€nyeiote ta mBava hazards mou pnopouv va
MPOKUYP oLV KATA TNV EKTEAEDON, KABWC KAl TOV TPOTIO TTOU

avTlpeTwrnilovtal.




Zntoupuevo (2)

[MoooL KUKAOL amattoUVTol GUVOALKA yLa vo. OAoKANpwOEeL o
Bpoxoc (yia O0Aeg Tic emavaAnPeLg Tou, OxL Hovo yla tnv 1n);

Rep:
lw $2,100($3)
sub $2,52,$5
sw $2,100($3)
sub $3,$3,5$6
sub $1,51,8%7
bne $1,50, Rep

Exit:




Amavtnon

Rep: $1: 500
1w $2,100($3) $7: 5
sub $2,52,$5 Aev un&pxel cache miss
sw $2,100(S$3) cache hit og 1lcc

sub $3,$3,$6
sub $1,%$1,$7 —>» 51 = 500, 495, 490, 485,
bne $1,50, Rep

Exit:

O Bpoxoc Ba ekteAeotet yia 500 / 5 = 100 emavaAneLc.



To dLaypoppa Xpoviopou tou pipeline yla tn xpovikn SlapkeLa tou
(nteltol eival to akoAoubo:




'H TTLO CUMTILECHLEVO YLaL VO XWpPAEL o€ o ogAida ©
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Ac doupe Alyo ta hazards mou
nopouotalovtol



Rep:
1w $2,100($3)
sub $2,$2,$5
sw 52,100 ($3)
sub $3,$3,5$6
sub S$1,81,$7
bne $1,50, Rep

Exit:



ID EX M WB

EX M WB

IF ID QQ EX M WB
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Rep:
lw $2,100($3)
sub $2,$2,$5
sw $2,100($3)
sub $3,8$3,5$6
sub $1,51,8%7

bne $1, 50,
Exit:

Rep

Stalls otouc kUkAouc 4,5:

O kotoxwpntnc $2 yia tnv evioAn sub $2,$2,85
(n avayvwon tou omnolovu yivetatl oto otadio ID)
yivetat dtaBcolpoc oto tEAOC Tou KUKAOU 5
(otadLo WB) armo tnv evtoAn lw.
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Rep:
lw $2,100($3)
sub $2,$2, 85
sw $2,100($3)
sub $3,83, 56
sub $1,51,8%7
bne $1,50, Rep

Exit:
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Rep:
lw $2,100(S3) Stalls otouc kUkAouc¢ 7,8:

SUb $2,$21$5
sw $2,100 ($3)
sub $3,$3,56 O S2 yla tnv €vioAn sw $2,100(S3)
sub 31,51,57 yivetat StaBéoipoc oto Téhog tou kUkAou 8.
bne $1,50, Rep
Exit:



IF ID QQ EX M WB
IF QQ ID QQ EX M WB
@Q IF QQ ID EX M WB
Q@ QQ IF ID EX
QQ Q@ IF ID WB
QQ QQ IF ID EX wWB

Rep:
1w $2,100(S$3)
sub $2,52,8$5
sw $2,100($3)
sub $3,83, 56
sub $1,$1,S$7
bne $1,$0, Rep

Exit:
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IF - %5 - QQ EX M | wB
QQ IF OQ D | x | m | ws
Q@ QQ F | o | ex
QQ Q@ IF | 1D M | ws
QQ QQ IF ID EX M wB

Rep:
lw $2,100(53) Stalls otouc kUkAoug 12,13:

sub $2,52,8$5
sw $2,100($3) '
sub $3,9$3,56 O S1 yia tnv evtoAn bne $1,50,Rep
sub $1,51,87 yivetat StaBéoipoc oto Télocg tou KUKAou 13.
bne $1,$0, Rep
Exit:



s
(-]

s
©

ID EX M WB

WB

IF ID Q@

EX

WB

SN NEE

SENNNS
SN NNE
SENNN

L

EX

wWB

To 8€UTEPO OTIYULOTUTIO TNC VTOANC Iw $2,100(S3)

apxilel va ekteAeiton oo tov KUKAO 16,

SL0tL n anodaon yia tnv dtakAadwaon eAndBn otov KUKAo 15.
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15 kUKAoL poAoyloU

Mo to mpwta 99 loops €xoupe 99 x 15cc= 1485cc.
Mo tnv 100" emavaAnyn €xoupe 16cc.

JuvoALka amattouvtal 1485cc + 16cc = 1501cc yia tnv EKTEAEON TOU BpoOYOoUL.



Pipeline 2

Mo tnv bLa akoAouBia evtoAwy,



Pipeline 2

Mo tnv bLa akoAouBia evtoAwy,

Rep:
lw $2,100($3)
sub $2,52,5$5
sw $2,100($3)
sub $3,8$3,5$6
sub $1,51,8%7
bne $1,50, Rep

Exit:



Pipeline 2

Mo tnv oL akoAouBia evtoAwyv, deifte kal e€nyelote
TOV XPpOVLIGUO Tov pipeline,

Rep:
lw $2,100($3)
sub $2,52,5$5
sw $2,100($3)
sub $3,8$3,5$6
sub $1,51,8%7
bne $1,50, Rep

Exit:



Pipeline 2

Mo tnv oL akoAouBia evtoAwyv, deifte kal e€nyelote
TOoV XpOoViIoO tou pipeline, Bswpwvtac twpa oTL
UTtAPXEL oOXAHa TpowOnong.

Rep:
lw $2,100($3)
sub $2,52,5$5
sw $2,100($3)
sub $3,8$3,5$6
sub $1,51,8%7
bne $1,50, Rep

Exit:



Pipeline 2

Mo tnv oL akoAouBia evtoAwyv, deifte kal e€nyelote

TOoV XpOoViIoO tou pipeline, Bswpwvtac twpa oTL

UTtAPXEL oOXAHa TpowOnong.

Oewpelote OtTL oL armodAoeLg yLa Ti¢ StakAadwaoelc AapBavovtol
oto otadlo MEM.

Epwtnua:
Mool KUKAOL arattovvTal GUVOALKA yLa va oAoKANpwOEL o Bpoxoc;

Rep:
lw $2,100($3)
sub $2,52,5$5
sw $2,100($3)
sub $3,8$3,5$6
sub $1,51,8%7
bne $1,50, Rep

Exit:
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Rep:
lw $2,100(S$3)
sub $2,52,85
sw $2,100(S3)
sub $3,53, 56
sub $1,5%1,5357
bne $1,$0,Rep

Exit:
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Rep:
1w $2,100(S3)
sub $2,5$2,55
sw $2,100(S3)
sub $3,$3, 36
sub $1,5%1,5%7
bne $1,$0,Rep

Exit:

Ytov KUKAO 4 umtapyel stall. Fotd;




H tun tng 8€onc pvung 100(S3), mou Ba amodnkeutel otov S2,
dev umnopet va eivat dtaBgoun mpv to otadto MEM.

Rep:
lw $2,100($3)
sub $2,52,85
sw $2,100(S3)
sub $3,$3, 36
sub $1,5%1,5357
bne $1,$0,Rep

Exit:




H tun tng 8€onc pvung 100(S3), mou Ba amodnkeutel otov S2,
dev umnopet va eivat dtaBgoun mpv to otadto MEM.

Otav opwce Ba yivel StaBEoiun oto TEAOC TOU KUKAOU auToU
Ba mpowBnBel otic elcddouc tNS ALU, woTe va EKTEAECTEL N EVTOAN
Rep: sub $2,52,55 xwpic va reptpévoupe va ypadtel n tiur otov S2.

lw $2,100($3)
sub $2,8%2, 55
sw $2,100(S3)
sub $3,5$3,56
sub $1,5%1,57
bne $1,$0,Rep

Anodevyetau to stall mou eiyape otnv nponyoLpevn nepintwon
otnv KUKAo 5 ©

Exit:




To 1610 LoyVeL kot yia ta stalls tou eiyope otoug KUKAOUG 7, 8
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To 1610 LoxVeL kot yia ta stalls mou eiyope otoug kKUKAouGg 12, 13.
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[MANBoc KukAwv PoAoyLou

wB

IF ID EX M WB

SN EEE

10 kUKAoL poAoyLoU

[a Ta TpwTta 99 loops £xoupe 99 x 10cc = 990cc.
[a Tnv 100N etrTavaAnyn €xouue 11cc.

2 UVOAIKG atraitouvTal 990cc + 11cc = 1001cc yia Tnv eKTEAEON TOU BpOXOU.

Xwpi¢ TNV TpowOnon xpeiaoTtikaue 1501cc.
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