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˶͔͟ͼ͙Ύ 0xA 

12 ͣ ͊ͪͭ͊ 



ϭ 2016 ˸˥̂κˤ˸˴κ˿˽ 

˨͍͔ ͦ͋ͪ͊ͭͤ·͔ ͊͒͊͘;͙ 

2 

_____________ a[N];  
_____________ b[N];  
 
void f(________ i ) {  
   ______________;  
}  

f:  
   ...  
   mov   edx, dword [ ebp + 8]  
   movsx ax, byte [a + edx]  
   mov   word [b + edx + edx], ax  
   ...  
 
 

_____________ c[N];  
_____________ d[N];  
 
void g(________ i ) {  
   ______________;  
}  

g:  
   ...  
   mov   edx, dword [ ebp + 8]  
   movzx eax, word [c + edx + edx]  
   mov   byte [d + edx], al  
   ...  
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ωάzip_dig  pgh[4] έ Ή͍͙͍͔͊ͤͭͤͦ͟͡ άint  pgh[4][5] έ 
ς˽͔͔͔ͪͣͤͤ͊Ύ pgh: ͣ ͙͍͊ͫͫ ͙͘ 4 Ή͔͔͍ͣͤͭͦ͡, ͪ ͔͊ͫͨͦͦ͗ͤͤ͡·ͻ 
͔͔ͤͨͪͪ·͍ͤͦ ͍ ͨ͊ͣΎ͙ͭ 

ς˴͊͗͒·͚ Ή͔͔ͣͤͭ͡ ς ͣ ͙͍͊ͫͫ ͙͘ 5 int Ωͦ ,͍ ͪ ͔͊ͫͨͦͦ͗ͤͤ͡·ͻ 
͔͔ͤͨͪͪ·͍ͤͦ ͍ ͨ͊ͣΎ͙ͭ 

ωˤ͔͎ͫ͒͊ ͍͔ͪ͊ͪͭ͘·͍͙͔͊ͤ ͨͦ ͫͭͪͦ͊ͣ͟ όRow-Major) 

#define PCOUNT 4  
zip_dig  pgh[PCOUNT] =  
  {{1, 5, 2, 0, 6},  
   {1, 5, 2, 1, 3 },  
   {1, 5, 2, 1, 7 },  
   {1, 5, 2, 2, 1 }};  

zip_dig  
pgh[4];  

76 96 116 136 156 

1 5 2 0 6 1 5 2 1 3 1 5 2 1 7 1 5 2 2 1 

3 
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4 

ω˻͋ΆΎ͍͔͙͔ͤ͡  

T   A[ R][ C];  

ς2D ͣ ͙͍͊ͫͫ Ή͔͔͍ͣͤͭͦ͡ ͙ͭͨ͊ T 

ƵR ͫ ͭͪͦ͟, C ͫ ͭͦ͋͡ͼ͍ͦ 

ς˾͔͊ͣͪ͘ ͙ͭͨ͊ T ς K ͋ ͚͊ͭ 

ω˾͔͊ͣͪ͘ ͙͍ͣ͊ͫͫ͊ 
ƵR * C * K  ͋ ͚͊ͭ 

ω˾͔͊ͣ͘΅͔͙͔ͤ ͍ ͨ͊ͣΎ͙ͭ 
ς˾͍͔͊ͪͭ͘·͍͙͔͊ͤ ͨͦ ͫͭͪͦ͊ͣ͟ 

A[0][0]  A[0][C - 1]  

A[R- 1][0]  

ƺ ƺ ƺ 

ƺ ƺ ƺ A[R- 1][C - 1]  

ƺ 
ƺ 
ƺ 

ƺ 
ƺ 
ƺ 

int  A[R][C];  

ƺ ƺ ƺ 
A 

[0]  
[0]  

A 
[0]  

[C- 1]  
ƺ ƺ ƺ 

A 
[1]  
[0]  

A 
[1]  

[C- 1]  
ƺ ƺ ƺ 

A 
[R- 1]  
[0]  

A 
[R- 1]  
[C- 1]  

ƺ  ƺ  ƺ 

4*R*C  ɓɒɛɤ 



ϭ 2016 ˸˥̂κˤ˸˴κ˿˽ 

ƺ  ƺ  ƺ 

ω˨ͦͫͭͯͨ ͟ ͫͭͪͦ͊ͣ͟  

ς A[ i ]  ͣ ͙͍͊ͫͫ ͙͘ C Ή͔͔͍ͣͤͭͦ͡ 

ς ˴ ͊͗͒·͚ Ή͔͔ͣͤͭ͡ ͙ͭͨ͊ T ͭ ͔͔ͪ͋ͯͭ K ͋ ͚͊ͭ 

ς ˹ ͊;͊͡Έͤ·͚ ͔͊͒ͪͫ ͙ͫͭͪͦ͟ ͫ ͙͔ͤ͒ͫͦͣ͟ i  
A +  i * (C * K) 

ƺ ƺ ƺ 
A 

[ i ]  
[0]  

A 
[ i ]  

[C- 1]  

A[i]  

ƺ ƺ ƺ 
A 

[R- 1]  
[0]  

A 
[R- 1]  
[C- 1]  

A[R- 1]  

ƺ  ƺ  ƺ 

A 

ƺ ƺ ƺ 
A 

[0]  
[0]  

A 
[0]  

[C- 1]  

A[0]  

A+i*C*4  A+(R- 1)*C*4  

int A[R][C];  
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Ƶpgh[index]  ͣ ͙͍͊ͫͫ ͙͘  5 int Ωͦ  ͍

ς˹͊;͊͡Έͤ·͚ ͔͊͒ͪͫ pgh+20*index  

 

ςˤ·;͙ͫ͡Ύ͔ͭͫΎ ͙ ͍͍ͦͪ͊͘΅͔͊ͭͫΎ ͔͊͒ͪͫ 

ςˤ·;͙͔͙͔ͫͤ͡ ͔͊͒ͪͫ͊ ͍ ͍͙͔͒ pgh + 4*(index+4*index)  

int *get_pgh_zip(int index){  
  return pgh[index];  
}  
 
 
 

  ; eax = index  
 lea eax, [ eax + 4 * eax] ; 5 * index  
 lea eax, [ pgh + 4 * eax] ; pgh + (20 * index)  

#define PCOUNT 4  
zip_dig pgh[PCOUNT] =  
  {{1, 5, 2, 0, 6},  
   {1, 5, 2, 1, 3 },  
   {1, 5, 2, 1, 7 },  
   {1, 5, 2, 2, 1 }};  
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ƺ  ƺ  ƺ 

ω͔͔̏ͣͤͭ͡· ͙͍ͣ͊ͫͫ͊  

ƵA[ i ][j]  Ή͔͔ͣͤͭ͡  ͭ ͙ͨ͊ T, ͟ ͦͭͦͪ·͚  ͭ ͔͔ͪ͋ͯͭ K ͋ ͚͊ͭ 

ςˢ͔͒ͪͫ Ή͔͔ͣͤͭ͊͡  A + i * (C * K) +  j * K = A + (i * C +  j)* K 

A 
[ i ]  
[j]  

A[i]  

ƺ ƺ ƺ 
A 

[R- 1]  
[0]  

A 
[R- 1]  
[C- 1]  

A[R- 1]  

ƺ  ƺ  ƺ 

A 

ƺ ƺ ƺ 
A 

[0]  
[0]  

A 
[0]  

[C- 1]  

A[0]  

A+i*C*4  A+(R- 1)*C*4  

int A[R][C];  

A+i*C*4+j*4  7 
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Ƶpgh[index][dig]  ς ͭ ͙ͨ int  

ςˢ͔͒ͪͫ: pgh + 20*index + 4*dig  =  

    =   pgh + 4*(5*index + dig)  

 

ςˤ·;͙͔͙͔ͫͤ͡ ͔͊͒ͪͫ͊ ͙͍͙ͨͪͦͦ͒ͭͫ͘Ύ ͊͟͟ 
 pgh + 4*((index+4*index)+dig)  

int  get_pgh_digit  ( int  index, int  dig)  {  
  return pgh[index][dig];  
}  

 mov eax, dword [ ebp + 8]   ; index  
 lea  eax, [ eax + 4 * eax]   ; 5*index  
 add eax, dword [ ebp + 12]   ; 5* index+dig  
 mov eax, dword [ pgh + 4 * eax]  ; ɣɞɗɫɗɟɚɗ 4*(5* index+dig )  

8 



ϭ 2016 ˸˥̂κˤ˸˴κ˿˽ 

ω ˽͔͔͔ͪͣͤͤ͊Ύ univ  
͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ 
͙͍ͣ͊ͫͫ ͙͘ о Ή͔͔͍ͣͤͭͦ͡  

ω ˴͊͗͒·͚ Ή͔͔ͣͤͭ͡ ς 
͔ͯ͊͊ͭ͘͟͡Έ  
ό͔ͪ͊ͣͪͦͣ͘ п ͚͋͊ͭ͊ύ 

ω ˴͊͗͒·͚ ͔ͯ͊͊ͭ͘͟͡Έ 
ͫͫ·͔͊ͭͫ͡Ύ ͤ͊ ͙͍ͣ͊ͫͫ ͙͘ 
int Ωͦ  ͍ 

zip_dig  cmu = { 1, 5, 2, 1, 3 };  
zip_dig  mit  = { 0, 2, 1, 3, 9 };  
zip_dig  ucb = { 9, 4, 7, 2, 0 };  

#define UCOUNT 3  
int  * univ [UCOUNT] = { mit , cmu, ucb};  

36 160 

16 

56 

164 

168 

univ  

cmu 

mit  

ucb 

1 5 2 1 3 

16 20 24 28 32 36 

0 2 1 3 9 

36 40 44 48 52 56 

9 4 7 2 0 

56 60 64 68 72 76 
9 
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ς˨ͦͫͭͯͨ ͟ Ή͔͔ͣͤͭͯ͡ Mem[ Mem[univ+4*index]+4*dig]  

ς˹͔ͦ͋ͻ͙ͦ͒ͣͦ ͍·͙ͨͦͤͭ͡Έ ͍͒͊ ;͔͙ͭͤΎ ͙͘ ͨ͊ͣΎ͙ͭ 
ω˽͔͍͔ͪͦ ;͔͙͔ͭͤ ͨͦͯ͡;͔͊ͭ ͔ͯ͊͊ͭ͘͟͡Έ ͤ͊ ͔ͦ͒ͤͦͣͪͤ·͚ ͙͍ͣ͊ͫͫ 

ω˭͔͊ͭͣ ͍͔ͭͦͪͦ ;͔͙͔ͭͤ ͍·ͨͦͤ͡Ύ͔ͭ ͍·͋ͦͪͯ͟ ͔͔͎ͭͪ͋ͯͣͦͦ Ή͔͔ͣͤͭ͊͡ 
Ή͎ͭͦͦ ͔͎ͦ͒ͤͦͣͪͤͦͦ ͙͍ͣ͊ͫͫ͊ 

 mov eax, dword [ebp + 8]   ; index  
 mov edx, dword [univ + 4 * eax]  ; p = univ[index]  
 mov eax, dword [ebp + 12]   ; dig  
 mov eax, dword [edx + 4 * eax]  ; p[dig]  

int get_univ_digit  (int index, int dig)  {  
  return univ[index][dig];  
}  
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int  get_pgh_digit  
  ( int  index, int  dig)  
{  
  return pgh[index][dig];  
}  

int get_univ_digit  
  (int index, int dig)  
{  
  return univ[index][dig];  
}  

˸͎͔ͤͦͦͣͪͤ·͚ ͙͍ͣ͊ͫͫ ˸͎͍͔͍ͤͦͦͯͪͦͤ·͚ ͙͍ͣ͊ͫͫ 

ω˭ ͤ͊;͙͔ͭ͡Έ͔ͤͦ ͍͔ͤ΄͔͔ͤ ͫͻ͍ͦ͒ͫͭͦ ͍ ˿͙ 
ω˿ ͯ΅͔͍͔͔ͫͭͤͤͦ ͙ͪ͊͘͡;͙͔ ͍ ͔͔͔͊ͫͫͣ͋ͪ͡ 

Mem[pgh+20*index+4*dig]  Mem[Mem[univ+4*index]+4*dig]  
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˸͙͊ͭͪͼ͊ N X N 
ω ͙͙͍̅ͫͪͦ͊ͤͤ͟·͔ 
͔͙ͪ͊ͣͪͤͦͫͭ͘ 

ς˭ͤ͊;͔͙͔ͤ N ͙ ͍͔ͫͭͤͦ͘ ͍ͦ 
͍͔ͪͣΎ ͙ͦͣͨ͟͡Ύͼ͙͙ 

 

ω ˨͙͙ͤ͊ͣ;͔͙ͫ͟ ͍͔͊͒͊͊ͣ͊͘Ύ 
͔ͪ͊ͣͪͤͦͫͭ͘ΈΦ ͔͔́ͪ͋ͯͭͫΎ 
Ύ͍͔ͤͦ ͔͍͙͔ͨͪͦ͋ͪ͊ͦ͊ͤ͘ 
͙͔͍ͤ͒ͫͦ͟ 

ς͙́ͪ͊͒ͼ͙ͦͤͤ·͚ ͫͨͦͫͦ͋ 
͔͙ͪ͊͊͘͡ͼ͙͙ 
͙͙͒ͤ͊ͣ;͔͙ͫ͟ͻ ͙͍͍ͣ͊ͫͫͦ 

 

ω ˨͙͙ͤ͊ͣ;͔͙ͫ͟ ͍͔͊͒͊͊ͣ͊͘Ύ 
͔ͪ͊ͣͪͤͦͫͭ͘Έ ͫ ͔ͤΎ͍͚ͤͦ 
͙͔ͤ͒ͫ͊͟ͼ͙͔͚Φ 

ς˽͔͙͍͔ͦ͒͒ͪ͗͊ͭͫΎ 
͔͙͙ͨͦͫ͒ͤͣ͡ ͍͔͙ͪͫΎ͙ͣ 
gcc 

#define N 16  
typedef  int  fix_matrix [N][N];  
/* Get element a[ i ][j] */  
int  fix_ele  
  ( fix_matrix  a, int  i , int  j)  
{  
  return a[ i ][j];  
}  

#define IDX(n, i, j) ((i)*(n)+(j))  
/* Get element a[ i ][j] */  
int  vec_ele  
 ( int  n, int  *a , int  i , int  j)  
{  
  return a[IDX( n,i,j )];  
}  

12 

/* Get element a[i][j] */  
int var_ele  
 (int n, int a[n][n] , int i, int j) {  
  return a[i][j];  
}  
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/* ȭɠɝɥɩɗɟɚɗ ɯɝɗɞɗɟɤɒ a[ i ][j] */  
int  fix_ele ( fix_matrix  a, int  i , int  j) {  
  return a[ i ][j];  
}  

 mov edx, dword [ ebp + 12]  ; i  
 sal  edx, 6   ; i *64  
 mov eax, dword [ ebp + 16]  ; j  
 sal  eax, 2   ; j*4  
 add eax, dword [ ebp + 8]  ; a + j*4  
 mov eax, dword [ eax + edx]  ; *(a + j*4 + i *64)  

�„ ˨ͦͫͭͯͨ ͟ Ή͔͔ͣͤͭͯ͡ ͙ͣ͊ͭͪͼ·  
�ƒˢ͔͒ͪͫ   A +  i * (C * K) +  j * K 

�ƒ C = 16, K = 4 

˸͙͊ͭͪͼ͊ мс X 16 
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