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Abstract. In this article, the authors proposed the algorithm routing information 

packet trace in HPC-systems, which allows to simplify the communication protocols. 
This eliminates the need to refer to the operating system. Calculate the shortest route 
can compute node that generates an information package. 
 

.  HPC-  (High Performance Computing) 
       

.          
-    [1-3].   

 ,      
     ,  
  [4, 5],      

  ,    ,    
  .     
       2 .  
     .     
       ,   

    .       
 ,        

      
  ,     

  [6]. 
 

     .  
,    ,     

     ,   “   
”.         ,  

      .   
       . 

      , 
. .         

       . 
 ,    , –   

        
 .  

       
       



106 

 . 
         

 –      
       .  

     3
16F .   

 16   120 .     
    16-  .   
,   999  CCC,    

,   :  

99 , 9 9, 9 , 99, 9 , 

   :  

001, 010, 011, 100, 101. 

     
    (     

  1). 
       

   : 

 =101-001=100 104  . 

   , . .   . 
  ,   ,    

,  ,   “C”  ,  “1”   
 ,  “9”  -  “0”.    , 

        . 
       

  ,      
 .  

  . ,     “1”, 
       p.  
: pC C ,    ,     
 “C”,   9    ,    

 .     pC   
  9,      :  

1. pC + 9 = pC . 

2. 9 pC + pC = pC 9. 
        

99 pC + pC = pC 99.  



107 

      C99.  
 ,    .  , 

         –  
 0  1       ,   .  

          ,  
     ,        
,      .  

 :  99 ,   ,  
16          .  

,    -   
    ,    . 

,        
           

   .  
  ,    ,  

       
     .  

 
    . 

      k-
 n-   0 1 2 0, , ,k kA a a a ,  i na M ,  

   .       
1q nb M       ,    

   nM       
,        ,   

     .    
         

,      .   
    ,    

  , . . 

1 1 1( ) ( )i n i k i k ka M a b a b b ; 

1 1 1 1 1 1( ) ( )j n j k j k k k k k j j ja M a b a b b b b b a a a . 

       
    ,      

      .   
          

.       ,    
 ,      .  

       
      .   



108 

   .     k
nF   

,    ,    
        .  

      k
nF : A  B,  

A= 1 2 0k ka a a kA , 
B= 1 2 0k kb b b  kB , 

, k
k k nA B M  

    A  B. ,   A  

1

1
( )k

k
n aF    B  

1

1
( )k

k
n bF .      1kb  -

   B       
 A,        . 

 ,   
kA 0kB .       (1) 

1 2 0k ka a a + 1kb = 1 2 1k k ka a b  

1 2 1k k ka a b + 1kb = 1 2 1 1k k ka a b a  

  

1 1 1 1 1 1 1 1k k k k k k k ka b b b b a a a  
  1kb         

,   ,         
 

1

1
( )k

k
n bF .        

    2kb ,     
    : 

1 1 1 2 1 1 2k k k k k k kb a a b b a b . 

,      2kb     
  ( 2k )    ,     

    B  . .     
   –  B.   (1)  

 ,            
 d= 2k -1.    ,    

    k  .   
(1)   ,         

  ,         
 00 0

k
,         

11 1
k

.       ,  



109 

  .    (1)  
         

,    ,    
    .  

       
  .      

 d ,     ,     
    .     

    L 2 .d    ,  
        ,   
       ,   
      .    

    ,   
   ,     

.  

  .       
,   ,     

   .  
.    3

16F ,       
89    89.      : 

89C+C=8C9 
8C9+C=8CC 
8CC+C=C88 
C88+9=C89  

     ,  
 ?  

1.      89  88,   
    C.      

-  001  100. 110011001 ,  1 -   89C 
 C88. 

2.     88 89,  
   9.    

 000  001. 2 =001-000=1. 

3. 1 2 1011 1 100 4 . 

         n-1  
,    ,   n-

2     dlmin .      
  .  

       (1),   
     (k-2) .  



110 

.  : 1CC  5CC.   . 
,       

7d .  (1)  , . .    
 .        

 [15, 51],    [1 , C1].       
     ,    

 ,   C       
. 

1CC+C=C11. 
   ,       

. 
11+5= 15, 15+5= 51, 51+5= 55, 55+ =5 . 

 5.   ,     
.  ,       

        
  .  

      ,  
   3-  ,      

,    .  ,  01, 10, 12, 21, 
20, 02  01   2

3F .   2
4F   4  ,  

 Q= 3
nC  (  ).       

,      4.   
 L    (2): 

L= 13 2k . 
(

2) 
  ,     , 

   ,     / 2L d . 

.        
       ,   

          .  
       , 

      .  ,    
    .   

    .    
     .   

   ,   
 .  

 
1.  Loshin, D. High Performance Computing Demystified, Cambridge, MA:AP Prof., 1994. 
2.   . .     / 

 . .,  . .,  . .,  . . // .  . – 
- - , 2008. – 393 .  



111 © . . , . .  

3.   .     /   //  
, 2007. –  09. 

4.   . .,  . .      
 / . . , . .  //  . – ., 

2006. – . 28,  6. – . 71-89. 
5.   . .,  . .      
/ . . , . .  // . . 1999. - 21,  1. . 47-57. 
6.   . .,  . .       

  / . . , . .  //    
 : . . . – .:  . . .  , 2011. – . 61. – . 32-36. 

 
 19.02.2014 . 

 
 
 

 004.891.2 
 

. . , .  
 

     
    

 
Abstract. In this paper the relevance of the information needs of users in the 

current state of environmental factors, including terrestrial and cosmic phenomena. To 
do this, the analysis of natural factors and the known systems receive data. The 
functional scheme of information system of mobile monitoring such factors. 
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