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The authors carried out the analysis of a possibility of obtaining the 
linear growth of acceleration of parallel algorithm implementation in computing 
systems with mass parallelism with increasing number of processors to them. 

 acceleration, parallel algorithm, mass parallel processing systems. 
.

      '  
     .   
         

         
, , ,      , 

, ,     [1-5]. 
         

 ,  ,      
      ,   

   ,       
  – '  .    ,   

         
 ( ,       
   .)    ,    

      ,  
        

    ( )    
.        

     ,    
  '   (  50%    

)     ,     
.         

 ,      
        

[6-8]. 
.      

       
         

   .      
    ,      

   ( ). 



10 

       
  .      

.   ,  ,   
.      

     :    –  
,     '    "   ". ,   
 –    ,    ,    

     ,     
  .       ,  

  ,  :        
;    ;    

      ;  
  .     '     

  . 
 ,     ,  

,           
        

.       ,     
         

  .  ,   
 ,         

      . 

  ,   
   ' ,     

  –   ,   . 
       
 .       

    ( ),     
,           . 

  ,      
,     ,   

    . 
   ,    

  ,    ,  
  ,   .      

 '           
    . 

      
     -  
 ,         

    .    
       



11 

.    ,     '  "  
 ". 

       
        

   ( ).     
   .    

     .    
     .    

          
 . 

      ,   
 ,  ,     

 .          
  .      

    ,      
,    , .  

          
  . 

      -   
   ' , ,  

 .      
  ,      

  .        
,    ,    .  

  k       
      : 

)1(2 n
n
m

n
T

Tk      (1) 

 (1)     ,    
 k,         
. 

  ,      
 .      m = 256. 

.15,5,256102T  

      ,  
      , 
       : 



12 

1.      .  n = 256,  
n –    ,      

  .  . 
2.    16 '   (m = 4). 
3.    16 '   (m = 1). 
4.      ( ) [9, 10],  

  16 .        
16 . 

5.         
   (m = 4). 

6.         
   (m = 1). 

      1  
       1. 

 1 

  n     1    2     3 
     

4        5     6 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

 
 



13 

 
.1.      
 

     
      
         

 . 
  k  : 

,Tk
T

  

T  –      ’  (  ), 
T  –      n-  .  

   ,      
   . 

 T  –      n-
        , 

   : 
T  = )1(2 n

n
W

n
T  ,      (2) 

 W –       ,    
   , 

 –       , 
n –    ( )  . 

 "2"      . 
W
n

 –   , 



14 

1f  –    , 

2 ( 1)c
Tk T W n

n n

,                   (3) 

ck  –        
. 

   (3)    W
n

   

   -       
   , ,        

 .          
,      ,    

  .     
      .    

          
. 
  

W
T     (3)   

: 

2 2
ck

n

, 

 
  

ck   
2

lim
n

ck   .    (4) 

 (4) ,      
         k . 
       

    . 
   ,      

,  1f  –    . 

f  –     "   
  ".  

    (4)  : 

 ck
2
f
f

      (5) 

        



15 

 k ,       

 f .  ,    k    

  (f)    f   . 
   (f)  k      

 ( f )  k      ( f )  , 

   (5),   k ,    
 . 

 ,     ,    
        , 

   .  

       
        

   .  
        

  ,        
        . 

          
         

  .     
-   ,     

   .  
       

        
    . 

 
1.  . .   . – .: , 2010. –336 . 
2.  . .    . .: , 
1987 . - 272 . 
3.       

 //    , 2011,  49, . 1-8. 
4. Lazou, Christopher Cray's Adaptive Supercomputing - A Paradigm Shift.  March 24, 
2006.  http://www.hpcwire.com/features. 
5. Cray Introduces Next-Generation Supercomputers. Seattle, Wa, Nov 06, 2007. 
http://investors.cray.com/ 
6. Kahle J. A., Day M. N., Hofstee H. P., Johns C. R., Maeurer T. R., Shippy D. 
Introduction to the Cell multiprocessor // IBM Journal of Research and Development. VOL. 
49, NO. 4/5. July/September 2005. P. 589 - 603. 
7. Booth, Nick. NEC claims 10-Petaflop supercomputing breakthrough. March, 2008.  
http://www.theinquirer.net/gb/inquirer/news 
8.  .       

 // . – 1987. – 75,  10. – . 4–41. 
9.  . .,  . .,    



16 © . . , . . , . . , . .  

 . I / . . , . .  //  
. – 1999. – 21,  6. – . 57 – 65. 

10. Hwang K., Tseng P.S., Kim D. An Orthogonal Multiprocessor for Parallel Scientific 
Computation / Hwang K., Tseng P.S., Kim D. // IEEE Transaction on Computers, January 
1989. - 38,  1. – P. 120-124. 

 
 13.03.2017 . 

 
 
 

 681 
 

. . , . . , . . ,  

. . ,  
 

 
A draft concept for the construction of a multi-level monitoring, diagnostic and 

forecasting system for the technical condition of Ukrainian NPPs has been developed. 
Extension of the service life is possible only with a significant increase in the level of 
prediction of the state of equipment and structures. There is a possibility of multiple 
horizontal scaling of the structure of the system and increasing its functionality during 
the development and implementation of new diagnostic and forecasting algorithms. 
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