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2.1 CbCOOO
ubobOz200000000000C00 10000

gooOo 1 CbCO
__code while_cond(int total,
if ( count <= 100 ){
goto while_process(total,count);
Yelseq{
goto while_end(total);

int count){

}
}
__code while_process(int total,
int count){
/* some processes */

goto while_cond(total, count);

i_code while_end (int total){

goto cs_exit (0);
}
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0000 3000000000000000000

call call
int mian{ /_' int A{ int B{
. call BQ; ¥
call AQ); a ’
: s ret return
3 etar }

Tai@Call Optimization

call jump

int mian{ L "[int A{ int B{
' jump BO; }

call AQ; ’

3 return
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void B(int A, int A, int C){
/% what do you do? */

return ;

}

void A(int a, int b, int c, int d){
/% some processes.. */
return B(a, b, c+d);

}

int main(int argc, char **argv){

A(10, 20, 30, 40);

return O;
¥
00000000 “Tail call elimination” OO0 OO
OoooooooOoODoDoOoOO0OO0 30000000a
0000000000 TaillecalOOOOODOOO
0000 A0d00D0000000O0O0O0O0O0o0OO0oO
000380000

000 3 00 A00O0OO0OO0OOO (Tail callOO)
A:
pushl %hebp

movl %esp, %hebp
subl $24, Yesp

movl 20(%ebp), heax
addl 16(%ebp), %eax
movl %eax, 8(lesp)
movl 12(%ebp), heax
movl %eax, 4(%esp)
movl 8(%ebp), l%eax
movl %eax, (lesp)
call B

leave

ret

.size A, .-A
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000 4 Tail call elimination 0000000 A
A:
pushl %ebp

movl %esp, %hebp
movl 20(%ebp), heax
addl %eax, 16(%ebp)
popl %ebp

jmp B

.size A, .-A
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goto cs(10, "test");
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cs(10, "test");
return;
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goto cs(10, 20), env;
goObooo0oo0ooooboboobobobobooooa
(00 env0O00)00D0D0O0DO0O0OODDOOODOOO
oooooooobobbobobobo s000ogoga
goooboooood
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_code envSwitch(int a, int b, double c)

{

void *stack;
if ((stack=malloc (STACKSIZE))==NULL)
goto error(mno);

goto envCheck (10, 20), stack+0FFSET;

}

0000000000 envSwitchOOOOOOOOO
mallocO00O0O0O000O0O0O0ODOOOQO envCheck
noooof2g

gooooooooooooooboobooboooon
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__code env_code(int a, int b,
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void *env, void *_ret)

. int);

code (*ret)(int, int,

ret = _ret;

goto ret(20), env;

int env_func(int a, int b, double c)

goto env_code (20, 30,

__environment, __return);

/* unreachable */

5.2 0O000O0OO0ODOOO
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movl $env, $eax
movl $10, 8(%eax)
movl $20, 12(%eax)
movl %heax, %ebp
jmp envCheck
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__code f2(int i,char *sp) {
int k,j;
k = 3+i;

goto g2(i,k,i+3,sp);
}
__code g2(int i,int k,int j,char #*sp){
j o= j+4;
goto h2(i,k+4+j,sp);
}
__code h2_1(int i,int k,int j,char *sp){
goto main_return2(i+j,sp);
}
__code h2(int i,int k,char *sp) {
goto h2_1(i,k,i+4,sp);
}

oooooooooo chCOoooooooooo
goooobooooobooo1booooo

.Jeonvl 1l | ./convl 2 | ./convl 3
Micro-C 8.97 2.19 2.73
GCC 4.87 3.08 3.65
GCC (+omit) 4.20 2.25 2.76
GCC (+fast) 3.44 1.76 2.34
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6.1 OOOOO

goooooo8pouobuooDbOon g2000
Micro-COODOOOOOOOOOOODO 9 GCCO
ooboooooooobooooooboo0on 100
oo

OO0 9 Micro-COOOOOOOO

f2:

lea -_44(%ebp) ,%esp

movl $3,%eax

addl Y%esi,%eax

movl Y%eax,-28(%ebp)

movl %edi,-32(%ebp)

movl -28(%ebp),%edi

movl Y%esi,%eax

addl $3,%eax

movl Y%eax,-28(%ebp)

jmp g2

Oooo0o 10 GeccOoooooooo
£2:

pushl %ebp

movl %esp, %hebp
movl 8(%ebp), l%eax
movl 12(%ebp), hecx
leal 3(%eax), %hedx
movl %edx, 12(%ebp)
movl %edx, 16(%ebp)
movl %ecx, 20(%ebp)
popl %ebp

jmp g2

0000000oOO0OoD 1wo0o00ooooooog
0000000 segment 10O0000)000 GCC
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00000000 pushliebp O popl %ebp DO OO0
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£f2:

movl 4(%esp), ‘heax

movl 8(%esp), hecx

leal 3(%eax), %edx

movl %edx, 8(%esp)

movl %edx, 12(%esp)
movl %ecx, 16(%esp)
jmp g2
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000 fastcalOOOOOOOOOOO 120000
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£2:
movl %edx , heax
leal 3(%ecx), %edx
movl %edx, 4(%esp)
movl %eax, 8(%esp)
jmp g2

0000000 2000000000000000
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000000000GCCOOO00D0000000
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00000000000000000000000
00000 CO00000000000 CbCOODO
0000000000 CO00000000000
00000000 3300000000000000
0000000000000000CO000000
000000000000 ChCOOO0000000
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0000000000000 000CbC++,000
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