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˴͙͔͊͟ ͔ͫͭΈ ͙ͦͣͨ͟͡Ύͭͦͪ· ͙ ͎ͫͦ͊͡΄͔͙ͤΎ ͦ 
͍·͍͔ͦ͘ ͺͯͤ͟ͼ͙͚Κ 

ω˴͙ͦͣͨ͡Ύͭͦͪ· 
ςLLVM clang (open source) 
ςGNU gcc (open source) 
ςMicrosoft Visual Studio vc 
ς Intel icc 

 
ω͔΅͔ ͙ͦͣͨ͟͡Ύͭͦͪ· Χ 
ςPGI 
ςC++Builder (Borland C++)  
ςOpen Watcom 
ςDigital Mars 
ςCodeplay 

ω˸͔͙ͦ͒͡ ͨ͊ͣΎ͙ͭ 

ςмсΣ онΣ сп ͪ͊ͪ͘Ύ͒͊ 

 

ω˻͔ͨͪ͊ͼ͙ͦͤͤ·͔ 
͙͔ͫͫͭͣ· 

ς[ƛƴǳȄ όCǊŜŜ.{5Σ Χύ 

ςWindows 

ςMac OS 
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˨͙͔ͦͨͦͤͭ͡͡Έͤ͊Ύ ͔ͭͻ͙ͤ;͔ͫ͊͟Ύ ͙ͤͺͦͪͣ͊ͼ͙Ύ - ͒ ͦͣ͊΄ͤΎΎ ͙ͫͭͪ͊ͤͼ͊ Agner Fog: 
http://www.agner.org/optimize/  ͫ ͙͋ͦͪͤ͟ ͔͙͍ͣ͊ͭͪ͊ͦ͡ ͨͦ ͙ͦͣͨ͟͡Ύͭͦͪ͊ͣ ͙ ͙͙ͦͨͭͣ͊͘ͼ͙͙Φ  
Calling conventions for different C++ compilers and operating systems 

http://www.agner.org/optimize/
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˿͎ͦ͊͡΄͔͙͔ͤ STDCALL 

#include < stdio.h > 
 
__attribute__(( stdcall ))  
int  sum(int  x, int  y);  
 
int  main() {  
   int  a = 1, b = 2, c;  
   c = sum(a, b);  
   printf ("%d\ n", c);  
   return 0;  
}  
 
__attribute__(( stdcall ))  
int  sum(int  x, int  y) {  
   int  t = x + y;  
   return t;  
}  

sum: 
   push    ebp 
   mov     ebp, esp 
   mov     eax, dword [ebp+12]  
   add     eax, dword [ebp+8]  
   pop     ebp 
   ret     8  

˻;͙ͫͭͯ͟ ͔ͫͭ͊͟ ͦͭ ͎͔͍͊ͪͯͣͤͭͦ ͍·͍ͦ͊͘ 
͍·ͨͦͤ͡Ύ͔ͭ ͫ͊ͣ͊ ͍·͍͊ͤͤ͊͘Ύ ͺͯͤ͟ͼ͙Ύ  

CMAIN: 
   Ƙ ƛ  
   mov     dword [esp+4], 2  
   mov     dword [ esp], 1  
   call    sum  
   sub     esp, 8  
   mov     dword [ebp - 8], eax 
   Ƙ ƛ 

˽͙ͪ ͍·͍͔ͦ͘ stdcall  ͙͘ ͺͯͤ͟ͼ͙͙Σ ͙͔ͣΌ΅͔͚ ͎ͫͦ͊͡΄͔͙͔ͤ cdecl , 
͔ͤͦ͋ͻ͙ͦ͒ͣ ͦ͒͟ ͒͡Ύ ͔ͦͣͨͤͫ͊͟ͼ͙͙ ͍͔͙ͦͫͦ͋ͦ͗͒ͤΎ ͔ͫͭ͊͟Φ  
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˿͎ͦ͊͡΄͔͙͔ͤ FASTCALL 

typedef  struct  chain chain ;  
 
struct  chain {  
    unsigned data;  
    chain    *next;  
};  
 
__attribute__(( fastcall )) unsigned xorEmAll (chain *p, unsigned salt) {  
   if (p) {  
      return p - >data ^= xorEmAll (p - >next, salt);  
   } else {  
      return salt;  
   }  
}  

xorEmAll :  
   test    ecx, ecx 
   mov     eax, edx 
   je      .L6  
   push    ebx 
   mov     ebx, ecx 
   sub     esp, 8  
   mov     ecx, dword [ecx+4]  
   call    xorEmAll  
   xor      eax, dword [ ebx]  
   mov     dword [ ebx], eax 
   add     esp, 8  
   pop     ebx 
 .L6:  
   ret  

Å˽ ͔͍ͪ·͚ ͙ ͍͚ͭͦͪͦ ͔ͨ͊ͪ͊ͣͭͪ· ͔ͪ͊ͣ͘΅͊ΌͭͫΎ ͍ 
͔͎͙ͪͫͭͪ͊ͻ ECX ͙  EDX 
Å˩ ͙ͫ͡ ͔ͪ͊ͣͪ͘ ͔͍ͨ͊ͪ͊ͣͭͪͦ ͍ͨͦͦ͘͡Ύ͔ͭ  

Å˻ ͫͭ͊͡Έͤ·͔ ͔ͨ͊ͪ͊ͣͭͪ· ς ͤ ͊ ͔͔ͫͭ͟Σ ͦͭ ͙ͤͻ ͔ͫͭ͟ 
ͦ;͙΅͔͊ͭ ͍·͍͊ͤͤ͊͘Ύ ͺͯͤ͟ͼ͙ΎΣ ͊͟͟ ͙ ͍ stdcall  
Ǻ ͊͊͟Ύ ͺͦͪͣ͊ ͎ͫͦ͊͡΄͔͙ͤΎ ͙ͨͪͤΎͭ͊ ͍ gcc ͙  MSVC 
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˭͊;͔ͣ ͔͔ͨͪͻ͙ͦ͒ͭΈ ͤ͊ сп-ͻ ͪ͊ͪ͘Ύ͒ͤͯΌ 
͊ͪͻ͙͔ͭͭͯͪͯ͟Κ  

ω˻͔͙ͫͦ͋ͤͤͦͫͭ ͨͦͤͦ͡ͼ͔͚ͤͤͦ сп-ͻ ͪ͊ͪ͘Ύ͚͒ͤͦ ͨͪͦͼ͔͚ͫͫͦͪͤͦ 
͊ͪͻ͙͔ͭͭͯͪ͟· 
ςˢ˶̂ ͔͙͔ͦͨͪͪͯͭ сп-ͻ ͪ͊ͪ͘Ύ͒ͤ·͙ͣ ͒͊ͤͤ·͙ͣ  

ςόˣͦ͡Έ΄͚ͦύ ͤ͊͋ͦͪ сп-ͻ ͪ͊ͪ͘Ύ͒ͤ·ͻ ͔͎͙͍ͪͫͭͪͦ ͦ͋΅͔͎ͦ ͤ͊ͤ͊͘;͔͙ͤΎ  

ς64-ͻ ͪ͊ͪ͘Ύ͔͒ͤͦ ό͔ͨͦͫͦ͟͡ύ ͔͔͊͒ͪͫͤͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ  

ω˽͔͙ͪͣͯ΅͔͍ͫͭ͊ сп-ͻ ͪ͊ͪ͘Ύ͚͒ͤͦ ͨͪͦͼ͔͚ͫͫͦͪͤͦ ͊ͪͻ͙͔ͭͭͯͪ͟· 
ς̏ͺͺ͔͙͍͔͔ͭͤ͟ ό͋·͔͔ͫͭͪύ ͔ͪ͊͋ͦͭ͊ͣ ͫ сп-ͻ ͪ͊ͪ͘Ύ͒ͤ·͙ͣ ͒͊ͤͤ·͙ͣ  

ς˾͔͔͗ ζ͙͍͔ͨͪͦ͊ͣ͡η ͔͙͔ͫͦ͒ͪ͗ͣͦ ͔͎͙͍ͪͫͭͪͦ  

ς˻͎͔ͪͦͣͤͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͔͔͚͊͒ͪͫͯͣͦ ͨ͊ͣΎ͙ͭ 
264 = 16³230³230= 16 ̏ ͙͚ͫ͋͋͊ͭ͟  

ω˽͙͔ͪͣͪ· ͨͦͤͦ͡ͼ͔ͤͤ·ͻ сп-ͻ ͪ͊ͪ͘Ύ͒ͤ·ͻ ͊ͪͻ͙͔ͭͭͯͪ͟ 
ςPowerPC, Sparc, Alpha, IA-64 (Itanium)  
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̉ͭͦ ͔ͭ͊ͦ͟ ζˢͪͻ͙͔ͭͭͯͪ͊͟ x86_64η? 

ω x86_64 ͔ ͍͒͊ ͙͡ ͍ͦͣͦ͗ͤͦ͘ ͔͙ͦͭͤͫͭ ͟ ͨͦͤͦ͡ͼ͔ͤͤ·ͣ 64-x ͪ ͊ͪ͘Ύ͒ͤ·ͣ 
͊ͪͻ͙͔ͭͭͯͪ͊ͣ͟ 
ς ˢͪͻ͙͔ͭͭͯͪ͊͟ x86_64 ͋ ·͊͡ ͨͦͯ͡;͔ͤ͊ ͦ;͔͔ͪ͒ͤ·ͣ ζΉ͍ͦ͡Όͼ͙ͦͤͤ·ͣη 
ͪ͊ͫ΄͙͔͙͔ͪͤͣ ISA IA-32 

ς ˨͍͙ͦ;ͤ͊Ύ ͙͍ͦ͒ͪͦ͊͟͟ ͦͣ͊ͤ͒͟ IA-32 ͤ ͔ ͙͔͙ͣͤ͊ͫ͘͡ΈΦ ˾͊͋ͦͭ͊ ͫ сп-ͻ ͪ͊ͪ͘Ύ͒ͤ·͙ͣ 
͔͎͙͙ͪͫͭͪ͊ͣ ͙ ͒͊ͤͤ·͙ͣ ͔͙͍ͪ͊ͦ͊ͤ͊͘͡ ;͔͔ͪ͘ ͔ͫͨͼ͙͊͡Έͤ·͔ ͔ͨͪͺ͙ͫ͟· ͍ ͔ͦ͒͟ 
͔ͦͨͪ͊ͼ͙͙Σ ͔͔͔͔ͨͪͦͨͪ͒͡ΎΌ΅͙͔ ͍͔͔͙͔ͨͦ͒ͤ ͨͪͦͼ͔ͫͫͦͪ͊ ͨͦ ͯͣͦ͡;͙͊ͤΌΦ  
˨͔͙͍͙͔ͦ͒ͪͦ͊ͤ͟ ͦͣ͊ͤ͒͟ ζ͙͙͙͍ͦͨͭͣͪͦ͊ͤͦ͘η ͒͡Ύ ͪ͊͋ͦͭ· ͫ он-ͻ ͪ͊ͪ͘Ύ͒ͤ·͙ͣ 
͙ͦͣ͊ͤ͒͊ͣ͟  

ς ˨ͦͫͭͯͨ ͟ сп-ͻ ͪ͊ͪ͘Ύ͒ͤͦͣͯ ͔͊͒ͪͫͤͦͣͯ ͍ͨͪͦͫͭͪ͊ͤͫͭͯ ͔͙͍ͪ͊ͦ͊ͤ͘͡ ;͔͔ͪ͘ 
͒ͦͪ͊͋ͦͭ͊ͤͤ·͚ ͔ͣͻ͙͊ͤͣ͘ ͔͎͔͚ͫͣͤͭͤͦ ͨ͊ͣΎ͙ͭ IA-32 

ω ˽ͦ;͔ͣͯ AMD/Intel ͨ ͦ΄͙͡ ͙ͭ͊ͣ͟ ͔ͨͯͭͣΚ  
ς ˹͔ͦͭͦͪ͟·͔ ͍͚͍ͫͦͫͭ͊ сп-ͻ ͪ͊ͪ͘Ύ͒ͤ·ͻ ͨͪͦͼ͔͍ͫͫͦͪͦ ͙͎͒ͦͫͭ͊ΌͭͫΎΣ ͙ͨͪ;͔ͣ 
͔͔ͨͪͻͦ͒ ͫ он-ͻ ͪ͊ͪ͘Ύ͒ͤ·ͻ ͨͪͦͼ͔͍ͫͫͦͪͦ ͨͦͯ͡;͔͊ͭͫΎ ͨͪͦ΅͔ 

ς ˿ͦͻ͔ͪ͊ͤͤ͊ ͪ͊͋ͦͭͦͫͨͦͫͦ͋ͤͦͫͭΈ ISA IA-32Σ ͊ ͔͍͔ͫ͒ͦ͊ͭ͡͡Έͤͦ ς ͍ ͔ͫͻ ͔͔ͪ͊ͤͤ 
͙ͤ͊ͨͫ͊ͤͤ·ͻ ͒͡Ύ ͚͒͊ͤͤͦ ͊ͪͻ͙͔ͭͭͯͪ͟· ͎ͨͪͦͪ͊ͣͣ.  
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The move toward 64-bit computing for mainstream applications, will initially focus on applications that 
are already constrained by 32-bit memory limitations.  Χ  Platforms based on the Intel Xeon processor 
with Intel EM64T are preferable for general purpose applications, such as Web and mail infrastructure, 
digital content creation, mechanical computer aided design, and electronic design automation; and for 
mixed environments in which optimized 32-bit performance remains critical. 
Intel. The 64-bit Tipping Point. September 2004 https://software.intel.com/sites/default/files/e1/4f/26944  

https://software.intel.com/sites/default/files/e1/4f/26944
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ˢͪͻ͙͔ͭͭͯͪ͊͟ x86-64 

7 

Åˢ͔͔͒ͪͫͯͣ͊Ύ ͨ͊ͣΎͭΈ н64  ͋ ͚͊ͭ 

Åˤ͍͔͒ͦ ͋ͦ͡Έ΄͔ ͔͎͙͍ͪͫͭͪͦ ͦ͋΅͔͎ͦ 
ͤ͊ͤ͊͘;͔͙ͤΎΣ ͔ͪ͊ͣͪ͘ ͔͎͙͍ͪͫͭͪͦ 
͍͙ͯ͒ͦͫ͡Ύ 

Åˤ͔ͭͦͪͤ͟·͔ ͔͎͙ͪͫͭͪ· ͙ ͦͣ͊ͤ͒͟· SSE 

Å˻͋ͪ͊΅͔͙͔ͤ ͟ ͒͊ͤͤ·ͣ ;͔͔ͪ͘ 
͔ͫͣ΅͔͙͔ͤ ͙͔ͦͭͤͦͫͭ͡Έͤͦ ͫ;͔ͭ;͙͊͟ 
ͦͣ͊ͤ͒͟ 

Åˤ͔͙͡;͙ͤ· н64 ͟ ͙ͦ͒ͪͯΌͭͫΎ ͭͦ͡Έͦ͟ ͍ 
͔ͦͣ͊ͤ͒͟ MOV 
Å ˽͔͔ͪͫ͊ͭ͡Έ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ 
͙͍͊ͦ͒ͪͦ͊ͤͤ͘͟·͚ ͔ͦͨͪ͊ͤ͒  ͣͦ͗ͤͦ ͭͦ͡Έͦ͟ ͍ 
͔͎͙ͪͫͭͪ 

Å ˤ ͦ͋΅͔ͣ ͺ͔ͦͪͣ͊ͭ ͔͎͊͒ͪͫͤͦͦ ͦ͒͊͟ 
͔ͦͨͪ͊ͤ͒͊-ͨ͊ͣΎ͙ͭ ͔ͫͣ΅͔͙͔ͤ ͦͫͭ͊ͦͫ͡Έ н32 
˸ͦ͗ͤͦ ͊͒͊ͭ͘Έ ͊͋ͫͦ͡Όͭͤ·͚ ͔͊͒ͪͫ н64Σ ͤͦ 
ͭͦ͡Έͦ͟ ͔͙ͫ͡ Ήͭͦ ͔͔ͨͪͫ·͊͟͡ ͒͊ͤͤ·ͻ ͙͘ RAX 


