


 





void f(double const * A, double const * x, double * y) { 
  double t0, …; 
 
  t0 = x[0]; 
  t1 = x[1]; 
  ... 
  t9 = t3 * t0; 
  t10 = t6 * t0; 
  t11 = t4 * t1; 
  t12 = t9 + t11; 
  ... 
  y[0] = t16; 
  y[1] = t18; 

}    

void f(double const * A, double const * x, double * y) { 
  __m128d t0, …; 
 
  t0 = _mm_loadu_pd(A); 
  t1 = _mm_load_sd(A + 2); 
  ... 
  t6 = _mm_hadd_pd(_mm_mul_pd(t0, t4), _mm_mul_pd(t2, t4)); 
  t7 = _mm_shuffle_pd(t1, t3, 0); 
  t8 = _mm_mul_pd(t7, _mm_shuffle_pd(t5, t5, 0)); 
  t9 = _mm_add_pd(t6, t8); 
 
  _mm_storeu_pd(y, t9); 
} 

    



for(int i = … ) {  
  …   
  t = _mm_mul_ps(a, x); 
  … 
} 

... 
Mov(mmMulPs A[0,0], x[0,0]), t[0,0] 
... 



→ tiling decision for operands







for ( k = 0; k < 2; k++ ) t[k] = x[j+k]; 
alpha = t[i]; 

alpha = x[i+j];  

for ( j = 0; j < 4; j++ ) t[j] = beta[j]; 
alpha = t[i]; 

alpha = beta[i]; 





... 
Mov (Mul A[0,0], x[0,0]), t[0,0] 
Mov (Mul A[0,1], x[1,0]), t[1,0] 
Mov (Mul A[0,2], x[2,0]), t[2,0] 
... 





-O3 -xHost -fargument-noalias -fno-alias -ip –ipo

 







for( size_t i2 = 0; i2 < 400; i2+=16 ) { 

  for( size_t j3 = 0; j3 < 112; j3+=4 ) { 

    for( size_t ii4 = 0; ii4 < 16; ii4+=4 ) { 

      t0_7_0 = _mm_loadu_ps(A + 115*i2 + 115*ii4 + j3); 

      t0_6_0 = _mm_loadu_ps(A + 115*i2 + 115*ii4 + j3 + 115); 

      t0_5_0 = _mm_loadu_ps(A + 115*i2 + 115*ii4 + j3 + 230); 

      t0_4_0 = _mm_loadu_ps(A + 115*i2 + 115*ii4 + j3 + 345); 

      t0_3_0 = _mm_loadu_ps(B + 115*i2 + 115*ii4 + j3); 

      t0_2_0 = _mm_loadu_ps(B + 115*i2 + 115*ii4 + j3 + 115); 

      t0_1_0 = _mm_loadu_ps(B + 115*i2 + 115*ii4 + j3 + 230); 

      t0_0_0 = _mm_loadu_ps(B + 115*i2 + 115*ii4 + j3 + 345); 

 

      // 4-BLAC: 4x4 + 4x4 

      t0_8_0 = _mm_add_ps(t0_7_0, t0_3_0); 

      t0_9_0 = _mm_add_ps(t0_6_0, t0_2_0); 

      t0_10_0 = _mm_add_ps(t0_5_0, t0_1_0); 

      t0_11_0 = _mm_add_ps(t0_4_0, t0_0_0); 

 

      // 4x4 -> 4x4 - Incompact 

      t0_8_1 = t0_8_0; 

      t0_9_1 = t0_9_0; 

      t0_10_1 = t0_10_0; 

      t0_11_1 = t0_11_0; 

 

      _mm_storeu_ps(C + 115*i2 + 115*ii4 + j3, t0_8_1); 

      _mm_storeu_ps(C + 115*i2 + 115*ii4 + j3 + 115, t0_9_1); 

      _mm_storeu_ps(C + 115*i2 + 115*ii4 + j3 + 230, t0_10_1); 

      _mm_store_ps(C + 115*i2 + 115*ii4 + j3 + 345, t0_11_1); 

    } 

  } 

} 

for( size_t i2 = 0; i2 < 400; i2+=16 ) { 

  for( size_t j3 = 0; j3 < 112; j3+=4 ) { 

    for( size_t ii4 = 0; ii4 < 16; ii4+=4 ) { 

      t0_7_0 = _mm_loadu_ps(A + 115*i2 + 115*ii4 + j3); 

      t0_6_0 = _mm_load_ps(A + 115*i2 + 115*ii4 + j3 + 115); 

      t0_5_0 = _mm_loadu_ps(A + 115*i2 + 115*ii4 + j3 + 230); 

      t0_4_0 = _mm_loadu_ps(A + 115*i2 + 115*ii4 + j3 + 345); 

      t0_3_0 = _mm_loadu_ps(B + 115*i2 + 115*ii4 + j3); 

      t0_2_0 = _mm_loadu_ps(B + 115*i2 + 115*ii4 + j3 + 115); 

      t0_1_0 = _mm_load_ps(B + 115*i2 + 115*ii4 + j3 + 230); 

      t0_0_0 = _mm_loadu_ps(B + 115*i2 + 115*ii4 + j3 + 345); 

 

      // 4-BLAC: 4x4 + 4x4 

      t0_8_0 = _mm_add_ps(t0_7_0, t0_3_0); 

      t0_9_0 = _mm_add_ps(t0_6_0, t0_2_0); 

      t0_10_0 = _mm_add_ps(t0_5_0, t0_1_0); 

      t0_11_0 = _mm_add_ps(t0_4_0, t0_0_0); 

 

      // 4x4 -> 4x4 - Incompact 

      t0_8_1 = t0_8_0; 

      t0_9_1 = t0_9_0; 

      t0_10_1 = t0_10_0; 

      t0_11_1 = t0_11_0; 

 

      _mm_storeu_ps(C + 115*i2 + 115*ii4 + j3, t0_8_1); 

      _mm_storeu_ps(C + 115*i2 + 115*ii4 + j3 + 115, t0_9_1); 

      _mm_storeu_ps(C + 115*i2 + 115*ii4 + j3 + 230, t0_10_1); 

      _mm_store_ps(C + 115*i2 + 115*ii4 + j3 + 345, t0_11_1); 

    } 

  } 

} 



                                          // B->([-oo,+oo], 0+4Z) 
for( size_t j5 = 0; j5 < 80; j5+=16 ) {     
  ... 
  for( size_t k4 = 8; k4 < 48; k4+=8 ) {    
    for( size_t kk7 = 0; kk7 < 8; kk7+=4 ) {    
      for( size_t jj8 = 0; jj8 < 16; jj8+=4 ) {   
        ... 
        t2_19_0 = _mm_loadu_ps(B + j5 + jj8 + 81*k4 + 81*kk7); 
// Eval(B + j5 + jj8 + 81*k4 + 81*kk7) = ([-oo,+oo], 0+4Z) + ([0,64], 0+16Z) +  
// ([0,12], 0+4Z) + ([81,81], 81+0Z) * ([8,40], 0+8Z) + ([81,81], 81+0Z) * ([0,4], 0+4Z) = 
// = ([-oo,+oo], 0+gcd(4,16,4,648,324)Z) = ([-oo,+oo], 0+4Z) 

// j5->([0,0], 0+0Z) // j5->([0,16], 0+16Z) // j5->([0,32], 0+16Z) // j5->([0,64], 0+16Z) // widening… // j5->([0,+oo], 0+16Z) 

t2_19_0 = _mm_load_ps(B + j5 + jj8 + 81*k4 + 81*kk7); 

// k4->([8,40], 0+8Z) 
// kk7->([0,4], 0+4Z) 
// jj8->([0,12], 0+4Z) 

http://spiral.net/software/lgen.html
http://spiral.net/software/lgen.html

