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Calculating a remainder on a small microcontroller: a problem 
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if(TimerCounter[y]%N == 0) { 
 do_processing(y); 
} 
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An approach to optimization 
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 static const unsigned char  Mult20_16 = { 

   0, 20, 40,60,60,80,100,120,140,140,160,180,200,2 20,220,240, 
}; 
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int  remainder20( unsigned char  x) 
{ 
  static const unsigned char  Mult20_16[] = { 
    0, 20, 40,60,60,80,100,120,140,140,160,180,200, 220,220,240, 
  }; 
  int  remainder; 
  remainder = ( signed )x – Mult20_16[x>>4]; 
  if (remainder<0) remainder += 20; 
  return  remainder; 
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Solution analysis and a maintainable implementation 
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#MP Macro  Log2 ;(divisor)  
#MP For  n = 0, 32 ;any large enough number  
#MP  M = 1<<n 
#MP  If  2*M> #1#  
#MP    Set exponent=n 
#MP    n=2000 ;break the loop  
#MP  Endif 
#MP Endfor 
#MP Endm 
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#MP Macro TableInit ;(size, N, M)  
#MP For  n = 1, #1#  
#MP  Set  Temp = ((n* #3#-1)/ #2# )* #2#  
  #mp%uTemp, 
#MP Endfor 
#MP Endm 
�

<��
��'%�$�������
��������������
���0��� 
�� 
����
�
 ����������$���
������
���
���

������
���
�����
����*��������
���'4��
�

#MP Set  N=20 ;constant divisor  
/* generate the remainder function (most importantl y, the table) 
*/ 
#MP Expand  Log2(N) 
int remainder #mp%uN(unsigned char x) 
{ 
    static const unsigned char bucket #mp%uN[] = { 
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    #MP Expand TableInit(256/M, N, M) 
    }; 
  int remainder; 
  remainder = (signed)x - bucket #mp%uN[x>> #mp%uexponent]; 
  if(remainder<0) remainder += #mp%uN; 
  return remainder; 
} 
�
2��,������

 Unimal remainder.u 
,�8��������$��������,������������
�

/* generate the remainder function (most importantl y, the table) 
*/ 
int remainder20(unsigned char x) 
{ 
   static const unsigned char bucket20[] = { 
   0, 
   20, 
   40, 
   60, 
   60, 
   80, 
   100, 
   120, 
   140, 
   140, 
   160, 
   180, 
   200, 
   220, 
   220, 
   240, 
  }; 
  int remainder; 
  remainder = (signed)x - bucket20[x>>4]; 
  if(remainder<0) remainder += 20; 
  return remainder; 
} 
�


