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0 : int a, b, c;

1 : int func(x){

2 int tmp = x + a;

3 if (tmp <= 5)

4 return(tmp * b / 2);

5 else

6 return(tmp * c / 2);

7 o}

8 : int main(){

9 a=4,b=2, c=8;

10 func(1); /* x =1, a=4, b=2, c =8 %/

11 : b = 6;

12 func(1); /* x =1, a=4, b=6, c =8 %/

13 : a =5;

14 func(1); /* x =1, a=5, b=6, c =8 */

15 : a=4,b=2;

16 : func(1); /* x =1, a=4, b=2, c =8 */
\_ /
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0 : int a, b;
1 : int func2x){
2 int tmp = x + 1;
3 tmp = tmp + a;
4 tmp = tmp + b;
5 return(tmp) ;
6 : }
7
8 :int main(void){
9 a=23,Db=4;
10 func2(2); /* x =2, a =3, b =4 %/
11 : b = 5;
12 func2(2); /* x =2, a =3, b =5 %/
13 func2(2); /* x =2, a =3, b =5 %/
14 return(0) ;
\15'} y
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ggbbobuoobobbooogbbobuooobobbuoooobbbuoooobn
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Memo Buf
Read Write
FLTbI Start T T
Index Addr SP | retOfs #1 | #1 |
val | part | PC OuthI: val | local :
1 1
T 1
1 1
1 1
Memo Tbl
FLTbI (Ovh Filter)
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.FLTbI Type T step Ovﬁ OvhW T T
index | (Forl) | fadr 1 eadr #1 | - | #64
1 | |
1 'l 1
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[ T T
1 1 1
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index | key | value index | € | "Xt | part [ pc [OutTH! index | " | value | local
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OO0DO0O0D000 MemoBuf Write DO OO OOOODOOOOOOOOODOODO
Oo0O0oooooDoOobooogdnd MemoBufD Writed MemoThl O OutThlO OO OO
O0O00ooooDooooboDoOoOgdnd MemoBufD ReadOD wiDDOOOOOOOO
goobobo pCO0000O0OOOODOPCOOOOOOOODODODODO
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Memo Buf
Read Write
FLThI Start T T
#1

index | Addr SP retOfs | #1 |

val | part | PC OuthI: val val IocaI:
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] 1

1 1

1 1
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i index | value | local
index | key | value addr flag part PC index

> 00 3 1
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Joob0oooobobooobbobooobobo0mp=300000000000O
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O00000MemoBufd ReadO O Write 0O DO 0D0DO0DODOOOOODOOODOO
000000000 x=20000000000000000000000MemoBuf
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OWrite DO O DODOOOOODOO0O0Otmp=30000000000000000
O MemoThl O OuwtThl DO ODDO0OODO0OODODOOODO0OOOO indexOODO 000
MemoBuf 0 x=2000000000 wlOOOODOOOOOOODOO PCOODOO
0000000000000 0DbO0DO0bO0ODO0000b0DOx=20000 PCO
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O01o0boo0oooo0ob0ooooD400000000bPDODO0ODOODODOODOO
tmp = 60 MemoThlO OwtThlO OO OOO0OO0OO0ODOO0OO0OOODODODODO MemoBuf O
a=3000000000000000000 b=40 MemoBufd Readd OO OO
000 tmp =100 MemoBufO Write D00 ODOO0OOO00O 50000returnd 000
0000000000000 00000DO0D0DO0DO0O0DO0O0Db0ODO ret=100
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O00000MemoThlODOOODOOOO
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gbooobobbonnobrbobobob0oboobD woboboboDobDooooo
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OutThbl
FLTbl index | value | local
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O0000bDooO0oooooobooOoobDAddeTlOOOO0 OutThl indexD OO
gboobobobobgooouwThlODOOOO0DOOOOOODbOODbODODODOD
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gbobogoboogoboobbuoobbooboboooboboobbooboobn
gobbuoobobobodgbboooss3igunoooobooooobobooanon



22

ggbbobuoggobobbooooobobbooobboboooobbbuoooobon
gogbbobuogoobobooooobbbooobboboooobbbuoooooboon
goboboooobobod

ggbbobugoobboooobobuoooobbuoooonoboboooobon
ggbobobbdogoooobuoooobobobbbuoooobboboooaoooo
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01 0o0ogg
D1 Cache O O 32KBytes
gooooo 32Bytes
oooad dways
ooooo 2cycles
Cache OO OODOOO 10cycles
00 D2 Cache O O 2MBytes
goooogo 32Bytes
googg dways
goooo 10cycles
Cache UOOODOOO 100cycles
Register Window U 4sets
Window 0000000 20cycles/set
MemoThl O O O 32bytes x 4K O (128KBytes)
D000 < CAM 9cycles/32bytes
000 < CAM 10cycles/32bytes
CAMO O0DO0O orO0O0O lcycle/32bytes

5 0O

ggbbbuodgbobbooogbbobuooobobbuoooobbbuoooobon
ggbbbuogobbouoooobboooobbboooobbbuoooobn
ggbbbuoobobboooobbbuoooobo

5.1 0OdO0gQ

O000oboooooO0oOoooooOooboDoboOoOoobob SsPARCVEOOOOO
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OO000obOOoOo00oDoo00obOo0o0oOobooOo CAMO 3200000000090
O0o00oooog CAMO 2000000000 10OODO0O0O0O0ODDOOOOOOO
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02: 00000000 (SPEC CPU95 INT)

Mean  Max
(M) 4.9%  24.0% (124.m88ksim)
(P) 5.3%  25.5% (124.m88ksim)
(0) 5.4%  25.5% (124.m88ksim)

ooooooboooooboboooooobocecpvbooobbOOo0OoOobDObObOOOODOO
OooooooooogoboobooooooooooboooboooooboobooOocry
Ooboooon MemoThlOODOOOOODOOOOOODOOODOOOODODODOOODO
gboss320000000000000000000o0o0ooooooooooooon
MemoThl O OutThlO OO0 4K O OO 32KO000000000O0O

5.2 0000

SPEC CPU95 INT (train) 0 8000000000 gee-3.0.2 (-msupersparc -02) 0 O
000000O0bO0bO0boOooDOooDO0oOO0oDOU0ODO000O0bO0obObObOObOODOD
00000000000 13000020000
01B300000000000000O00000O0exec0 00000000 Oread-ovh
000000000000 InThl(CAM)DODOO0OO0O0O0D00O0O0OOwriteovhOOOO
00000000DO00000000D0O000Ocachel_miscache2_misdwindow_mis
0000010/2000000000000000000000000000000O
oo0

000000000000 0000DO000O0bODO00DO0DbOOo0DOOoO0DOOo00OO
00000000000 DO0DO0D000O0DO0D00000bO0ObO0ODbO0ODOO 4400
0000000000000 00000000000O0DO000D0D000O000O0 130
0000000000 DbO00O000004000000000000000000DO000
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04
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— (N):No Memoization

— (M):Memoization
— (P) : Partial Computation Reuse _
—(O) : Partial Computation Reuse + OvhFilter

| | :exec B re=d ovh [ vrite_ovh

y v v ¥

[ :cachel mis[ ] :cache2_mis[ 77 ]:window_mis

[l «—
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\’)9('0

O13: 000000000SPEC CPU9 INTO

C X X . ~CD < e
,\}Q)%C ((\Q '\"50\\ ,\‘0;1/@6 xfbl\Qe QO(‘
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execUOOOOOODOOOOUOODOODODOODOOD 124m8ksim0 00000 nO
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O00O) 0000 (P)D00000D0 134.perld 147vortexD0 00O O0DOOODOO
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ggobobbogooboobbooooooobbbuoooobbbbooooboobooo
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a o R
000317f0<killtime>:
317£f0: sethi %hi(0x236800), %ol
31814: 1d [ %o2 + %o4 1, %o0
31834: bpos 31814 <killtime+0x24>
31838: add %02, 4, %o2
3189c: 1d [ %02 + %o4 1, %ol
318c4: retl
318c8: nop
N J

0 14: 124 m88ksim U killtime D OO OO OOOOOO

gbogbgooboobboboobuoobuooboobobbobooboobon
O MemoThlOOOOOOOOO MemoThlODOOODOOODOOOOOOOOOODOO
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ggbbbuoooobbbouoodobobbboooobbboooobbbuooobobo
ggbbbuooodgbbboooobbbboooobbboooobbobobobod
ggbobbbbooogobbobuoooobbbbuoooobobbboooooboon
ggbbbuodgobbouooobobbboodobbbuoooobbbuoooobo
gbobogdgbogbbobobobbodobbuoobbooobboobbooobn
ggbbbuggobbouoooobboooobbbuoooobbbuoooobn
ggbbbuggobbouoooobboooobbbuoooobbbuoooobn
ggbbobuoobobboooobbobuoooobo
O00P)0(O)0D000000000000000000000000000O0
gbgogdobbboooobbbouooobbbbooobbbboooobobbod
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—(N):No Memoization

— (M) :Memoization

—(P) : Partial Computation Reuse _
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