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Abstract. The information dependencies in the programs based on high-level 

languages is considered. The classification of dependencies is presented. Particular 
attention is paid to the information dependencies in cyclic program section. 
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          [1].  
   Si  Sj (Si  Sj)     [2] 

    .    ‘ ’, 
     Si  Sj, . . 
 Si     Sj.    
 -    .   

. [3]   (  
) n-    

AAAAn ...    :  ),...,,( 21 naaaa  

 ),..,,( 21 nbbbb ,  ba ,  a1<b1  ,11 ba ,22 ba …, kk ba   

11 kk ba ,  11 nk . 
   (Data – Flow Dependence)   Si 

 Sj (Si  Sj)    ,    Sj  
,    Si.  

Si :   = F1( In(Si) ); 
Sj :  Y = F2( In(Sj) ); X In(Sj) & j  i+1; 

 In(S) -      S.   
     «   » [4]. 

   ,   [5]   
  Si  Sj ,    «    Sj 

      Si». 
   (Output Dependence)   Si  Sj 

(Si  Sj)    ,        
   , . . 

Si :   = F1( In(Si) ); 
Sj :  X = F2( In(Sj) ); j  i+1. 

       
-       . 

     Si 0 Sj. 
 (Antidependece)     Si  

Sj (Si  Sj)    ,      
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      , . . 
Si :   = F1( In(Si) ); Y In(Si) 
Sj :  Y = F2( In(Sj) ); j  i+1. 

   Si   Sj,  
    .     

 Si -1 Sj. 
      .  

  ,    
      . , , 

      
S1: if( x == 0 ) 
S2:  y = ToDo( arg ); 

  S1 ,     S2  .  
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  S(I)—>S*(J)   (V(I), V*(J)). 
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  ,     I     L  
U   S,   i   (I - L + S) / S,  I –  

     [5].  
   n    I     

 ,         
  .  ,   

        
1 2( , ,..., )nI i i i ,  ,1ki k n ,       

  k. 
.      

   1 2( , ,..., )nI I I I ,   
  [6] 

i i iL x U   ,  i = 1…n. (1) 
 (1)        

   . 
   

. [7]    u  v  d  . 
    Ik Ik Ik Ikn )  Jk Jk Jk

Jkn ),  1 k m n d n d, ,  v Jk]   u Ik].  
 (Jk Ik Jk Ik Jkd Ikd) (   k)  

    v  u,    
 D=(Jk Ik Jk Ik Jkd Ikd)    
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      [8].   
 d  ,    

:  
", 0;i id D    
", 0;i id D  (2) 
", 0;i id D   

   S  S*       
.  «>» ,   S,   

   M     ,  
 S*.  «<» ,   S,   

   M     ,  
 S*.  «=» ,   S  S*   

   M       . 
         
.       

       
      . 

      . 
      .   

    ,    . 
       
  .  

 . 1       
.    a[]    .    

   b[]     .  

   n      
   l   [1, ] { }n ,  

   , ,   l-1  
   .    l n   
,      l  , . .  
  l-1  .    ,  

       
   (loop-carried)   l.  l  , 

     ,    
.    -  

(loop-independent).  l   . 
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for( i=1; i<N; i++) 
 for(j=1; j<N; j++) { 
     a[i,j] = b[i,j-1] + c[j+1]; 
     b[i+1,j] = a[i,j] + d;  } 

j 
i 

1 2 3 4 

1 a[1,1]=b[1,0]+c[2]; 
b[2,1] = a[1,1] + d  

a[1,2]=b[1,1]+c[3];
b[2,2] = a[1,2] + d 

a[1,3]=b[1,2]+c[4];
b[2,3] = a[1,3] + d 

a[1,4]=b[1,3]+c[5]; 
b[2,4] = a[1,4] + d  

2 a[2,1]=b[2,0]+c[2]; 
b[3,1] = a[2,1] + d 

a[2,2]=b[2,1]+c[3];
b[3,2] = a[2,2] + d 

a[2,3]=b[2,2]+c[4];
b[3,3] = a[2,3] + d

a[2,4]=b[2,3]+c[5]; 
b[3,4] = a[2,4] + d 

3 a[3,1]=b[3,0]+c[2]; 
b[4,1] = a[3,1] + d 

a[3,2]=b[3,1]+c[3];
b[4,2] = a[3,2] + d 

a[3,3]=b[3,2]+c[4];
b[4,3] = a[3,3] + d

a[3,4]=b[3,3]+c[5]; 
b[4,4] = a[3,4] + d 
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( )   (reduced dependence graph - RDG) [9]. 
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