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ciathy Cache 32 KByte,
128-entry TLB-4K, 7 TLB-2/4M per thread

i= Tio—
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global/bimodal,
& loop, indirect
Instruction Length Decoder jmp

Instruction Queue
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int factorial(int x)
{
int a=0;
if(x<=1)
return x;
a=x-1;
return x*factorial(a);
b
void main(void)
{
int f=0;
f=factorial(3);
print(f);



CermeHT KOAa

MporpaMmma Kopn IP
int factorial (int x) {

int a=0; 100: PUSH O

if (x<=1) 102: rl<[sp+4]

104: CMP r1,1

106: JNE 112

return x; 108: POP
110: RET
a=x-1; 112: rl¢rl-1

114: [spl<¢rl
return 116: PUSH rl
x*factorial (a); 118: CALL 100
120: POP
122: r2<[spt4]
124: rlérl*r2
126: POP
} 128: RET

void main (void) {

int £=0; 200: PUSH 0 G

f=factorial (3); 202: PUSH 3
204: CALL 100
206: POP
208: [spl«rl
print (f) ; 210: PUSH ril
212: CALL print

214: POP
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MporpaMmma Kopn
int factorial (int x) {
int a=0; 100: PUSH O
if (x<=1) 102: rl<[sp+4]

104: CMP r1,1

106: JNE 112

return x; 108: POP
110: RET
a=x-1; 112: rl¢rl-1

114: [spl<¢rl
return 116: PUSH rl
x*factorial (a); 118: CALL 100
120: POP
122: r2<[spt4]

124: rlerl*r2

126: POP
} 128: RET
void main (void) {
int £=0; 200: PUSH O
f=factorial (3); 202: PUSH 3

204: CALL 100

206: POP

208: [spl«rl
print (f) ; 210: PUSH ril

212: CALL print

214: POP
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int factorial (int x) {
int a=0; 100:
if (x<=1) 102:
104:
106:
return x; 108:
110:
a=x-1; 112:
114:
return 116:
x*factorial (a); 118:
120:
122:
124:
126:
} 128:
void main (void) {
int £=0; 200:
f=factorial (3); 202:
204:
206:
208:
print (f) ; 210:
212:

214:

PUSH 0
rl<[spt+4]
CMP rl,1
JNE 112
POP

RET
rlerl-1
[spl<¢rl
PUSH rl
CALL 100
POP
r2<—[spt4]
rléerl*r2
POP

RET

PUSH 0
PUSH 3
CALL 100
POP
[spl<¢rl
PUSH rl
CALL print

POP
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int factorial (int x) {
int a=0;
if (x<=1)
return x;

a=x-1;

return

x*factorial (a);

}
void main (void) {
int £=0;

f=factorial (3);

print (f) ;

Kona

100: PUSH 0
102: rle[sp+4]
104: CMP rl1,1
106: JNE 112
108: POP

110: RET

112: rlerl-1
114: [spl<¢rl
116: PUSH rl
118: CALL 100
120: POP

122: r2<[spt4]
124: rlérl*r2
126: POP

128: RET

200: PUSH O
202: PUSH 3
204: CALL 100
206: POP

208: [spl«rl
210: PUSH rl
212: CALL print

214: POP
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int factorial (int x) {
int a=0; 100: PUSH O
if (x<=1) 102: rl<[sp+4]

104: CMP r1,1

106: JNE 112

return x; 108: POP
110: RET
a=x-1; 112: rl¢rl-1

114: [spl<¢rl
return 116: PUSH rl
x*factorial (a); 118: CALL 100
120: POP
122: r2<[spt4]

124: rlerl*r2

126: POP
} 128: RET
void main (void) {
int £=0; 200: PUSH O
f=factorial (3); 202: PUSH 3

204: CALL 100

206: POP

208: [spl«rl
print (f) ; 210: PUSH ril

212: CALL print

214: POP
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int factorial (int x) {
int a=0; 100:
if (x<=1) 102:
104:
106:
return x; 108:
110:
a=x-1; 112:
114:
return 116:
x*factorial (a); 118:
120:
122:
124:
126:
} 128:
void main (void) {
int £=0; 200:
f=factorial (3); 202:
204:
206:
208:
print (f) ; 210:
212:

214:

PUSH 0
rl<[spt+4]
CMP rl,1
JNE 112
POP

RET
rlerl-1
[spl<¢rl
PUSH rl
CALL 100
POP
r2<—[spt4]
rléerl*r2
POP

RET

PUSH 0
PUSH 3
CALL 1

POP
[spl<¢rl
PUSH rl
CALL print

POP
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int factorial (int x) {
int a=0; 100: PUSH O
if (x<=1) 102: rl<[sp+4]

104: CMP r1,1

106: JNE 112

return x; 108: POP
110: RET
a=x-1; 112: rl¢rl-1

114: [spl<¢rl
return 116: PUSH rl
x*factorial (a); 118: CALL 100
120: POP
122: r2<[sp-3]

124: rlerl*r2

126: POP
} 128: RET
void main (void) {
int £=0; 200: PUSH O
f=factorial (3); 202: PUSH 3

204: CALL 100

206: POP

208: [spl«rl
print (f) ; 210: PUSH ril

212: CALL print

214: POP
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int factorial (int x) {
int a=0; 100: PUSH O
if (x<=1) 102: rl<[sp+4]

104: CMP r1,1

106: JNE 112

return x; 108: POP
110: RET
a=x-1; 112: rl¢rl-1

114: [spl<¢rl
return 116: PUSH rl
x*factorial (a); 118: CALL 100
120: POP
122: r2<[spt4]

124: rlerl*r2

126: POP
} 128: RET
void main (void) {
int £=0; 200: PUSH O
f=factorial (3); 202: PUSH 3

204: CALL 100

206: POP

208: [spl«rl
print (f) ; 210: PUSH ril

212: CALL print

214: POP
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int factorial (int x) {
int a=0;
if (x<=1)
return x;

a=x-1;

return

x*factorial (a);

}
void main (void) {
int £=0;

f=factorial (3);

print (f) ;

Kona

100:
102:
104:
106:
108:
110:
112:
114:
116:
118:
120:
122:
124:
126:

128:

200:
202:
204:
206:
208:
210:
212:

214:

PUSH 0
rl<[spt+4]
CMP rl,1
JNE 112
POP

RET
rlerl-1
[spl<¢rl
PUSH rl
CALL 100
POP
r2<—[spt4]
rléerl*r2
POP

RET

PUSH 0
PUSH 3
CALL 100
POP
[spl<¢rl
PUSH rl
CALL print

POP

IP

Kaap
dyHKLMN
factorial()

Kaap
dyHKUNN
main()
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int factorial (int x) {
int a=0; 100: PUSH O
if (x<=1) 102: rl<[sp+4]

104: CMP r1,1

106: JNE 112

return x; 108: POP
110: RET
a=x-1; 112: rl¢rl-1

114: [spl<¢rl
return 116: PUSH rl
x*factorial (a); 118: CALL 100
120: POP
122: r2<[spt4]

124: rlerl*r2

126: POP
} 128: RET
void main (void) {
int £=0; 200: PUSH O
f=factorial (3); 202: PUSH 3

204: CALL 100

206: POP

208: [spl«rl
print (f) ; 210: PUSH ril

212: CALL print

214: POP
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int factorial (int x) {
int a=0;
if (x<=1)
return x;

a=x-1;

return

x*factorial (a);

}
void main (void) {
int £=0;

f=factorial (3);

print (f) ;

Kona

100: PUSH 0
102: rle[sp+4]
104: CMP rl1,1
106: JNE 112
108: POP

110: RET

112: rlerl-1
114: [spl<¢rl
116: PUSH rl
118: CALL 100
120: POP

122: r2<[spt4]
124: rlérl*r2
126: POP

128: RET

200: PUSH O
202: PUSH 3
204: CALL 100
206: POP

208: [spl«rl
210: PUSH rl
212: CALL print

214: POP

IP
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int factorial (int x) {
int a=0; 100: PUSH O
if (x<=1) 102: rl<[sp+4]

104: CMP r1,1

106: JNE 112

return x; 108: POP
110: RET
a=x-1; 112: rl¢rl-1

114: [spl<¢rl
return 116: PUSH rl
x*factorial (a); 118: CALL 100
120: POP
122: r2<[spt4]

124: rlerl*r2

126: POP
} 128: RET
void main (void) {
int £=0; 200: PUSH O
f=factorial (3); 202: PUSH 3

204: CALL 100

206: POP

208: [spl«rl
print (f) ; 210: PUSH ril

212: CALL print

214: POP
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int factorial (int x) {
int a=0; 100: PUSH O
if (x<=1) 102: rl<[sp+4]

104: CMP r1,1

106: JNE 112

return x; 108: POP
110: RET
a=x-1; 112: rl¢rl-1

114: [spl<¢rl
return 116: PUSH rl
x*factorial (a); 118: CALL 100
120: POP
122: r2<[spt4]

124: rlerl*r2

126: POP
} 128: RET
void main (void) {
int £=0; 200: PUSH O
f=factorial (3); 202: PUSH 3

204: CALL 100

206: POP

208: [spl«rl
print (f) ; 210: PUSH ril

212: CALL print

214: POP
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int factorial (int x) {
int a=0; 100: PUSH O
if (x<=1) 102: rl<[sp+4]

104: CMP r1,1

106: JNE 112

return x; 108: POP
110: RET
a=x-1; 112: rl¢rl-1

114: [spl<¢rl
return 116: PUSH rl
x*factorial (a); 118: CALL 100
120: POP
122: r2<[spt4]

124: rlerl*r2

126: POP
} 128: RET
void main (void) {
int £=0; 200: PUSH O
f=factorial (3); 202: PUSH 3

204: CALL 100

206: POP

208: [spl«rl
print (f) ; 210: PUSH ril

212: CALL print

214: POP
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int factorial (int x) {
int a=0; 100: PUSH O
if (x<=1) 102: rle[sp+4]

104: CMP r1,1

106: JNE 112

return x; 108: POP
110: RET
a=x-1; 112: rl¢rl-1

114: [spl<¢rl
return 116: PUSH rl
x*factorial (a); 118: CALL 100
120: POP
122: r2<[spt4]

124: rlerl*r2

126: POP
} 128: RET
void main (void) {
int £=0; 200: PUSH O
f=factorial (3); 202: PUSH 3

204: CALL 100

206: POP

208: [spl«rl
print (f) ; 210: PUSH ril

212: CALL print

214: POP
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int factorial (int x) {
int a=0;
if (x<=1)
return x;

a=x-1;

return

x*factorial (a);

}
void main (void) {
int £=0;

f=factorial (3);

print (f) ;
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100: PUSH 0
102: rle[sp+4]
104: CMP rl1,1
106: JNE 112
108: POP

110: RET

112: rlerl-1
114: [spl<¢rl
116: PUSH rl
118: CALL 100
120: POP

122: r2<[spt4]
124: rlérl*r2
126: POP

128: RET

200: PUSH O
202: PUSH 3
204: CALL 100
206: POP

208: [spl«rl
210: PUSH rl
212: CALL print

214: POP
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int factorial (int x) {
int a=0;
if (x<=1)
return x;

a=x-1;

return

x*factorial (a);

}
void main (void) {
int £=0;

f=factorial (3);

print (f) ;
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100: PUSH 0
102: rle[sp+4]
104: CMP rl1,1
106: JNE 112
108: POP

110: RET

112: rlerl-1
114: [spl<¢rl
116: PUSH rl
118: CALL 100
120: POP

122: r2<[spt4]
124: rlérl*r2
126: POP

128: RET

200: PUSH O
202: PUSH 3
204: CALL 100
206: POP

208: [spl«rl
210: PUSH rl
212: CALL print

214: POP
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int factorial (int x) {
int a=0;
if (x<=1)
return x;

a=x-1;

return

x*factorial (a);

}
void main (void) {
int £=0;

f=factorial (3);

print (f) ;
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100:
102:
104:
106:
108:
110:
112:
114:
116:
118:
120:
122:
124:
126:

128:

200:
202:
204:
206:
208:
210:
212:

214:

PUSH 0
rl<[spt+4]
CMP rl,1
JNE 112
POP
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rlerl-1
[spl<¢rl
PUSH rl
CALL 100
POP
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rléerl*r2
POP

RET

PUSH 0
PUSH 3
CALL 100
POP
[spl<¢rl
PUSH rl
CALL print

POP
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int factorial (int x) {
int a=0;
if (x<=1)
return x;

a=x-1;

return

x*factorial (a);

}
void main (void) {
int £=0;

f=factorial (3);

print (f) ;

Kona

100: PUSH 0
102: rle[sp+4]
104: CMP rl1,1
106: JNE 112
108: POP

110: RET

112: rlerl-1
114: [spl<¢rl
116: PUSH rl
118: CALL 100
120: POP

122: r2<[spt4]
124: rlérl*r2
126: POP

128: RET

200: PUSH O
202: PUSH 3
204: CALL 100
206: POP

208: [spl«rl
210: PUSH rl
212: CALL print

214: POP
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int factorial (int x) {
int a=0;
if (x<=1)
return x;

a=x-1;

return

x*factorial (a);

}
void main (void) {
int £=0;

f=factorial (3);

print (f) ;
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100: PUSH 0
102: rle[sp+4]
104: CMP rl1,1
106: JNE 112
108: POP

110: RET

112: rlerl-1
114: [spl<¢rl
116: PUSH rl
118: CALL 100
120: POP

122: r2<[spt4]
124: rlérl*r2
126: POP

128: RET

200: PUSH O
202: PUSH 3
204: CALL 100
206: POP

208: [spl«rl
210: PUSH rl
212: CALL print

214: POP
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int factorial (int x) {
int a=0;
if (x<=1)
return x;

a=x-1;

return

x*factorial (a);

}
void main (void) {
int £=0;

f=factorial (3);

print (f) ;
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100: PUSH 0
102: rle[sp+4]
104: CMP rl1,1
106: JNE 112
108: POP

110: RET

112: rlerl-1
114: [spl<¢rl
116: PUSH rl
118: CALL 100
120: POP

122: r2<[spt4]
124: rlérl*r2
126: POP

128: RET

200: PUSH O
202: PUSH 3
204: CALL 100
206: POP

208: [spl«rl
210: PUSH rl
212: CALL print

214: POP
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int factorial (int x) {
int a=0;
if (x<=1)
return x;

a=x-1;

return

x*factorial (a);

}
void main (void) {
int £=0;

f=factorial (3);

print (f) ;
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100: PUSH 0
102: rle[sp+4]
104: CMP rl1,1
106: JNE 112
108: POP

110: RET

112: rlerl-1
114: [spl<¢rl
116: PUSH rl
118: CALL 100
120: POP

122: r2<[spt4]
124: rlérl*r2
126: POP

128: RET

200: PUSH O
202: PUSH 3
204: CALL 100
206: POP

208: [spl«rl
210: PUSH rl
212: CALL print

214: POP
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int factorial (int x) {
int a=0;
if (x<=1)
return x;

a=x-1;

return

x*factorial (a);

}
void main (void) {
int £=0;

f=factorial (3);

print (f) ;
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100: PUSH 0
102: rle[sp+4]
104: CMP rl1,1
106: JNE 112
108: POP

110: RET

112: rlerl-1
114: [spl<¢rl
116: PUSH rl
118: CALL 100
120: POP

122: r2<[spt4]
124: rlérl*r2
126: POP

128: RET

200: PUSH O
202: PUSH 3
204: CALL 100
206: POP

208: [spl«rl
210: PUSH rl
212: CALL print

214: POP
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MporpaMmma

int factorial (int x) {

int a=0;

if (x<=1)

return x;

a=x-1;

return

x*factorial (a);

}
void main (void) {
int £=0;

f=factorial (3);

print (f) ;
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100: PUSH 0
102: rle[sp+4]
104: CMP rl1,1
106: JNE 112
108: POP

110: RET

112: rlerl-1
114: [spl<¢rl
116: PUSH rl
118: CALL 100
120: POP

122: r2<[spt4]
124: rlérl*r2
126: POP

128: RET

200: PUSH O
202: PUSH 3
204: CALL 100
206: POP

208: [spl«rl
210: PUSH rl
212: CALL print

214: POP
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int factorial (int x) {
int a=0; 100: PUSH O
if (x<=1) 102: rle[sp+4]

104: CMP r1,1

106: JNE 112

return x; 108: POP
110: RET
a=x-1; 112: rl¢rl-1

114: [spl<¢rl

return 116: PUSH rl
x*factorial (a); 118: CALL 100
120: POP

122: r2<[spt4]

124: rlerl*r2

126: POP
} 128: RET
void main (void) {
int £=0; 200: PUSH O
f=factorial (3); 202: PUSH 3

204: CALL 100

206: POP

208: [spl«rl
print (f) ; 210: PUSH ril

212: CALL print

214: POP
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int factorial (int x) {
int a=0; 100: PUSH O
if (x<=1) 102: rle[sp+4]

104: CMP r1,1

106: JNE 112

return x; 108: POP
110: RET
a=x-1; 112: rl¢rl-1

114: [spl<¢rl

return 116: PUSH rl
x*factorial (a); 118: CALL 100
120: POP

122: r2<[spt4]

124: rlerl*r2

126: POP
} 128: RET
void main (void) {
int £=0; 200: PUSH O
f=factorial (3); 202: PUSH 3

204: CALL 100

206: POP

208: [spl«rl
print (f) ; 210: PUSH ril

212: CALL print

214: POP
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int factorial (int x) {
int a=0; 100: PUSH O
if (x<=1) 102: rle[sp+4]

104: CMP r1,1

106: JNE 112

return x; 108: POP
110: RET
a=x-1; 112: rl¢rl-1

114: [spl<¢rl

return 116: PUSH rl
x*factorial (a); 118: CALL 100
120: POP

122: r2<[spt4]

124: rlerl*r2

126: POP
} 128: RET
void main (void) {
int £=0; 200: PUSH O
f=factorial (3); 202: PUSH 3

204: CALL 100

206: POP

208: [spl«rl
print (f) ; 210: PUSH ril

212: CALL print

214: POP
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int factorial (int x) {
int a=0;
if (x<=1)
return x;

a=x-1;

return

x*factorial (a);

}
void main (void) {
int £=0;

f=factorial (3);

print (f) ;
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100: PUSH 0
102: rle[sp+4]
104: CMP rl1,1
106: JNE 112
108: POP

110: RET

112: rlerl-1
114: [spl<¢rl
116: PUSH rl
118: CALL 100
120: POP

122: r2<[spt4]
124: rlérl*r2
126: POP

128: RET

200: PUSH O
202: PUSH 3
204: CALL 100
206: POP

208: [spl«rl
210: PUSH rl
212: CALL print

214: POP
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int factorial (int x) {
int a=0; 100: PUSH O
if (x<=1) 102: rle[sp+4]

104: CMP r1,1

106: JNE 112

return x; 108: POP
110: RET
a=x-1; 112: rl¢rl-1

114: [spl<¢rl

return 116: PUSH rl
x*factorial (a); 118: CALL 100
120: POP

122: r2<[spt4]

124: rlerl*r2

126: POP
} 128: RET
void main (void) {
int £=0; 200: PUSH O
f=factorial (3); 202: PUSH 3

204: CALL 100

206: POP

208: [spl«rl
print (f) ; 210: PUSH ril

212: CALL print

214: POP
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int factorial (int x) {
int a=0; 100:
if (x<=1) 102:
104:
106:
return x; 108:
110:
a=x-1; 112:
114:
return 116:
x*factorial (a); 118:
120:
122:
124:
126:
} 128:
void main (void) {
int £=0; 200:
f=factorial (3); 202:
204:
206:
208:
print (f) ; 210:
212:

214:

PUSH 0
rl<[spt+4]
CMP rl,1
JNE 112
POP

RET
rlerl-1
[spl<¢rl
PUSH rl
CALL 100
POP
r2<—[spt4]
rléerl*r2
POP

RET

PUSH 0
PUSH 3
CALL 100
POP
[spl<¢rl
PUSH rl
CALL print

POP

IP

Perncrpbli

R1

1

IP

110

SP

654

Crek

SP | Aapec

OaHHble

650

652

a=0

—> | 654

ret:120

656

x=1

658

a=1

660

ret: 120

662

X=2

664

a=2

666

ret: 206

668

X=3

670

f=0

672




CermeHT KOAa

MporpaMmma Kopn
int factorial (int x) {
int a=0; 100:
if (x<=1) 102:
104:
106:
return x; 108:
110:
a=x-1; 112:
114:
return 116:
x*factorial (a); 118:
120:
122:
124:
126:
} 128:
void main (void) {
int £=0; 200:
f=factorial (3); 202:
204:
206:
208:
print (f) ; 210:
212:

214:

PUSH 0
rl<[spt+4]
CMP rl,1
JNE 112
POP

RET
rlerl-1
[spl<¢rl
PUSH rl
CALL 100
POP
r2<—[spt4]
rléerl*r2
POP

RET

PUSH 0
PUSH 3
CALL 100
POP
[spl<¢rl
PUSH rl
CALL print

POP
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int factorial (int x) {
int a=0; 100: PUSH O
if (x<=1) 102: rle[sp+4]

104: CMP r1,1

106: JNE 112

return x; 108: POP
110: RET
a=x-1; 112: rl¢rl-1

114: [spl<¢rl

return 116: PUSH rl
x*factorial (a); 118: CALL 100
120: POP

122: r2<[spt4]

124: rlerl*r2

126: POP
} 128: RET
void main (void) {
int £=0; 200: PUSH O
f=factorial (3); 202: PUSH 3

204: CALL 100

206: POP

208: [spl«rl
print (f) ; 210: PUSH ril

212: CALL print

214: POP
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int factorial (int x) {
int a=0; 100:
if (x<=1) 102:
104:
106:
return x; 108:
110:
a=x-1; 112:
114:
return 116:
x*factorial (a); 118:
120:
122:
124:
126:
} 128:
void main (void) {
int £=0; 200:
f=factorial (3); 202:
204:
206:
208:
print (f) ; 210:
212:

214:

PUSH 0
rl<[spt+4]
CMP rl,1
JNE 112
POP

RET
rlerl-1
[spl<¢rl
PUSH rl
CALL 100
POP
r2<—[spt4]
rléerl*r2
POP

RET

PUSH 0
PUSH 3
CALL 100
POP
[spl<¢rl
PUSH rl
CALL print

POP
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int factorial (int x) {
int a=0;
if (x<=1)
return x;

a=x-1;

return

x*factorial (a);

}
void main (void) {
int £=0;

f=factorial (3);

print (f) ;
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PUSH 0
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CMP rl,1
JNE 112
POP

RET
rlerl-1
[spl<¢rl
PUSH rl
CALL 100
POP
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rléerl*r2
POP

RET

PUSH 0
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CALL 100
POP
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PUSH rl
CALL print
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int factorial (int x) {
int a=0;
if (x<=1)
return x;

a=x-1;

return

x*factorial (a);

}
void main (void) {
int £=0;

f=factorial (3);

print (f) ;
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PUSH 0
rl<[spt+4]
CMP rl,1
JNE 112
POP

RET
rlerl-1
[spl<¢rl
PUSH rl
CALL 100
POP
r2<—[spt4]
rléerl*r2
POP

RET

PUSH 0
PUSH 3
CALL 100
POP
[spl<¢rl
PUSH rl
CALL print

POP
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int factorial (int x) {
int a=0;
if (x<=1)
return x;

a=x-1;

return

x*factorial (a);

}
void main (void) {
int £=0;

f=factorial (3);

print (f) ;
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PUSH 0
rl<[spt+4]
CMP rl,1
JNE 112
POP

RET
rlerl-1
[spl<¢rl
PUSH rl
CALL 100
POP
r2<—[spt4]
rléerl*r2
POP

RET

PUSH 0
PUSH 3
CALL 100
POP
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PUSH rl
CALL print

POP
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int factorial (int x) {
int a=0;
if (x<=1)
return x;

a=x-1;

return

x*factorial (a);

}
void main (void) {
int £=0;

f=factorial (3);

print (f) ;
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CMP rl,1
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POP

RET
rlerl-1
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PUSH rl
CALL 100
POP
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rléerl*r2
POP

RET

PUSH 0
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CALL print
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int factorial (int x) {
int a=0;
if (x<=1)
return x;

a=x-1;

return

x*factorial (a);

}
void main (void) {
int £=0;

f=factorial (3);

print (f) ;
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POP

RET
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PUSH rl
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POP
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POP

RET

PUSH 0
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PUSH rl
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int factorial (int x) {
int a=0;
if (x<=1)
return x;

a=x-1;

return

x*factorial (a);

}
void main (void) {
int £=0;
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int a=0;
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int a=0;
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return x;
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return
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return x;
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return
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int factorial (int x) {
int a=0;
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return x;
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return
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}
void main (void) {
int £=0;
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int a=0;
if (x<=1)
return x;
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return
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}
void main (void) {
int £=0;
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int factorial (int x) {
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