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˶͔͟ͼ͙Ύ 9 

9 ͣ ͊ͪͭ͊ 
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˾͔͔͔͙͔͊ͫͨͪ͒ͤ͡ ͨ͊ͣΎ͙ͭ 

ω˸͔͙ͦ͒͡ ͨ͊ͣΎ͙ͭ ͍ Ύ͘·͔͟ 
˿  ͙
ςˢ͍͙ͭͦͣ͊ͭ;͔ͫ͊͟Ύ 

ς˿͙ͭ͊ͭ;͔ͫ͊͟Ύ 

ς˨͙͙ͤ͊ͣ;͔ͫ͊͟Ύ  

 

ω˿͔͟ͼ͙͙ ͦ͒͊͟ ͙ ͒͊ͤͤ·ͻ ͍ 
Ύ͘·͔͟ ͔͔͊ͫͫͣ͋ͪ͊͡ 
Ƶ.text  

Ƶ.data , . bss 

Ƶ. rodata  

2 
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hello:     file format elf32 - i386  
 
Sections:  
Idx  Name          Size      VMA       LMA       File off  Algn  
...  
 11 .text         000001cc  08048310  08048310  00000310  2**4  
                  CONTENTS, ALLOC, LOAD, READONLY, CODE 
...  
 13 . rodata        00000017  080484f8  080484f8   000004f8  2**2  
                  CONTENTS, ALLOC, LOAD, READONLY, DATA 
...  
 15 .data         00000008  08049514  08049514  00000514  2**2  
                  CONTENTS, ALLOC, LOAD, DATA 
...  
 21 . bss          0000000c  08049610  08049610  00000610  2**2  
                  ALLOC 
...  

- bash- 2.05b$ ./build_asm.sh hello.asm  
- bash- 2.05b$ objdump - h hello  

%include "io.inc"  
section . rodata  
  msg db `Hello, world! \ n`, 0  
section .text  
  global CMAIN  
CMAIN: 
  PRINT_STRING msg 
  xor  eax, eax 
  ret  

3 
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͙́ͨ· ͒͊ͤͤ·ͻ Ύ͘·͊͟ ˿͙ 

ƺchar  

ω˿ͭ͊ͤ͒͊ͪͭͤ·͔ ͍ͤ͊ͦ͘͟·͔ 
ͼ͔ͦ͡;͙͔ͫͤͤ͡·͔ ͙ͭͨ· 
Ƶsigned char  

Ƶshort int  

Ƶ int  

Ƶ long int  

Ƶ long long  int  

ω˿ͭ͊ͤ͒͊ͪͭͤ·͔ ͔͍͋ͤ͊ͦ͘͘͟·͔ 
ͼ͔ͦ͡;͙͔ͫͤͤ͡·͔ ͙ͭͨ· 
Ƶ_Bool  

ω˽͔͔ͪ;͙͔͙͔ͫͤ͡ 

ώ͙ͨ· ;͙͔ͫ͡ ͫ ͍ͨ͊͊͡Ό΅͔͚ 
ͭͦ;͚ͦ͟ 
Ƶ float  

Ƶdouble  

Ƶ long double  

Ƶ_Complex 

ω˽͙͍ͪͦͦ͒ͤ͘·͔ ͙ͭͨ· 
ς˸͙͍͊ͫͫ· 

ς˿ͭͪͯͭͯͪ͟· 

ς˻͋Ά͔͙͔͙͒ͤͤΎ 

ς͔͙̂͊͊ͭ͘͟͡ 

ς͔͙̂͊͊ͭ͘͟͡ ͤ͊ ͺͯͤ͟ͼ͙͙ 

4 
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˾͔͎͙ͫͭͪ· ͙ ͙ͭͨ· ͒͊ͤͤ·ͻ 

ω̇ ͔͡·͔ ;͙ͫ͊͡  
ς˾͔͊ͣ͘΅͊ΌͭͫΎ ͙ ͦ͋ͪ͊͋͊ͭ·͍͊ΌͭͫΎ ͍ ͔͎͙ͪͫͭͪ͊ͻ ͦ͋΅͔͎ͦ ͤ͊ͤ͊͘;͔͙ͤΎ 
ς˭͍ͤ͊ͦ͟·͔κ͔͍͋ͤ͊ͦ͘͘͟·͔ ;͙ͫ͊͡ 
ωIntel ˢͫͣ. ͚͋͊ͭ· ˿  ͙

ƺbyte  b 1 [unsigned] char  
ƺword w 2 [unsigned] short  
ƺdouble word  d 4 [unsigned] int  
ƺquad word  q 8 [unsigned] long long  int  

ω̂ ͔͙͊͊ͭ͘͟͡ 
ω̉ ͙ͫ͊͡ ͫ ͍ͨ͊͊͡Ό΅͔͚ ͭͦ;͚ͦ͟ 
ς˾͔͊ͣ͘΅͊ΌͭͫΎ ͙ ͦ͋ͪ͊͋͊ͭ·͍͊ΌͭͫΎ ͍ ͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·ͻ ͔͎͙ͪͫͭͪ͊ͻ ͒͡Ύ 
;͙͔ͫ͡ ͫ ͍ͨ͊͊͡Ό΅͔͚ ͭͦ;͚ͦ͟ 
ωIntel ˢͫͣ. ͚͋͊ͭ· ˿  ͙

ƺSingle  d 4 float  
ƺDouble  q 8 double  5 
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˽͙͔ͪͣͪмΥ ͔ͦ͋ͣͤ ͤ͊͘;͔͙ͤΎ͙ͣ ͫ 
͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͔͔͚ͯ͊͊ͭ͘͟͡ 

6 

exchange:  
   push ebp 
   mov  ebp, esp 
   push ebx 
   mov  edx, dword [ebp+8]  
   mov  ecx, dword [ebp+12]  
   mov  ebx, dword [ edx]  
   mov  eax, dword [ ecx]  
   mov  dword [ edx], eax 
   mov  dword [ ecx], ebx 
   pop  ebx 
   pop  ebp 
   ret  

void exchange( int  *x, int  *y) {  
   int  tmp = *x;  
   *x = *y;  
   *y = tmp;  
}  

ˢ͔͒ͪͫ ͍͍ͦͪ͊ͭ͊͘ 

x 

͔͚̅ͪͣ  
͍·͘·͍͊Ό΅͔͚  

ͺͯͤ͟ͼ͙͙ 

͔̂͊͊ͭ͘͟͡Έ 
ͺ͔͚ͪͣ͊ ebp 

y 

+4 

+8 

ȯɠɧɢɒɟɗɟɟɭɛ ebp 

+12 

ȯɠɧɢɒɟɟɗɟɭɛ ebx 
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˽͙͔ͪͣͪ2Υ ͔ͦ͋ͣͤ ͤ͊͘;͔͙ͤΎ͙ͣ 

7 

; gcc ƵO2 - S - masm=intel xorcopy.c  
...  
exchange:  
   push    ebp 
   mov     ebp, esp 
   mov     ecx, dword [ebp+12]  
   push    ebx 
   mov     ebx, dword [ebp+8]  
   mov     eax, dword [ ecx]  
   mov     edx, eax 
   xor      edx, dword [ ebx]  
   xor      eax, edx 
   mov     dword [ ecx], eax 
   xor      eax, edx 
   mov     dword [ ebx], eax 
   pop     ebx 
   pop     ebp 
   ret  
...  

ˮͫͨͦ͡Έ͔ͯͣ͘ ͔͙ͯ͊͊ͭ͘͟͡ ͋ ͔͘ 
͙͔͒ͦͨͦͤͭ͡͡Έ͚ͤͦ ͔͔͔͚ͨͪͣͤͤͦ 

#include < stdio.h > 
 
void exchange( int  *x, int  *y) {  
   *x ^= (*y ^= (*x ^= *y));  
}  
 
int  main() {  
   int  x = 0, y = 1;  
   printf ("Before x = %d, y = %d \ n", x, y);  
   exchange(&x, &y);  
   printf ("After  x = %d, y = %d \ n", x, y);  
   return 0;  
}  

- bash- 2.05b$ gcc - O2 - o xorcopy  xorcopy.c  
- bash- 2.05b$ ./ xorcopy  
Before x = 0, y = 1  
After  x = 1, y = 0  
- bash- 2.05b$ gcc - O0 - o xorcopy  xorcopy.c  
- bash- 2.05b$ ./ xorcopy  
Before x = 0, y = 1  
After  x = 0, y = 0  ˾͔ͯ͘͡Έͭ͊ͭ ͙͔͙ͣͤͫ͘͡ΎΗΗΗ 
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8 

; gcc - O0 - S - masm=intel xorcopy.c  
...  
   mov     eax, dword [ebp+8]  
   mov     ebx, dword [ eax]  
   mov     eax, dword [ebp+12]  
   mov     ecx, dword [ eax]  
   mov     eax, dword [ebp+8]  
   mov     edx, dword [ eax]  
   mov     eax, dword [ebp+12]  
   mov     eax, dword [ eax]  
   xor      edx, eax 
   mov     eax, dword [ebp+8]  
   mov     dword [ eax], edx 
   mov     eax, dword [ebp+8]  
   mov     eax, dword [ eax]  
   mov     edx, ecx 
   xor      edx, eax 
   mov     eax, dword [ebp+12]  
   mov     dword [ eax], edx 
   mov     eax, dword [ebp+12]  
   mov     eax, dword [ eax]  
   mov     edx, ebx 
   xor      edx, eax  
; ����xor  ���%�#�"���0���'���&�%�3��*x ( edx = 0 ) ,   
; ���/�+���%�����!�!�/�������"���#���$���"���"���#�$���%�����������!���3 
   mov     eax, dword [ebp+8]  
   mov     dword [ eax], edx 
...  

#include < stdio.h > 
 
void exchange( int  *x, int  *y) {  
   *x ^= (*y ^= (*x ^= *y));  
}  
 
int  main() {  
   int  x = 0, y = 1;  
   printf ("Before x = %d, y = %d \ n", x, y);  
   exchange(&x, &y);  
   printf ("After  x = %d, y = %d \ n", x, y);  
   return 0;  
}  

- bash- 2.05b$ gcc - O2 - o xorcopy  xorcopy.c  
- bash- 2.05b$ ./ xorcopy  
Before x = 0, y = 1  
After  x = 1, y = 0  
- bash- 2.05b$ gcc - O0 - o xorcopy  xorcopy.c  
- bash- 2.05b$ ./ xorcopy  
Before x = 0, y = 1  
After  x = 0, y = 0  


