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bstract 
The article is devoted to the development of methods for creating libraries of nodal objects for 

implementing the component approach in system-object simulation modeling. With the use of 

calculus of functional objects - the apparatus, which formalizes the procedures of the system-

object modeling of processes and systems, the authors formulated the theoretical provisions of the 

procedures for constructing libraries of node objects, as well as their further use in system-object 

models. We consider the formal description of the process of creating a library, the operation of 
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import and export of node objects. The definition of the node object interface is formulated, 

which, in turn, allows you to automatically select the node objects that are in the library for use in 

the system-object model. In addition, the authors consider the formal foundations of the 

procedures for analyzing library elements for compliance with a specific place in the system-

object model. This is achieved through the use of an algorithm for calculating the coefficient of 

systemicity, which shows the degree of compliance of the system with the requirements of the 

super-system. Thus, the formulated theoretical positions of the mechanisms for the formation of 

libraries of nodal objects make it possible to implement software mechanisms for storing 

individual parts of the system-object model in a special library-repository for further use. 

Keywords: system-object approach "Node-Function-Object"; simulation modeling; element 

library; internal system parameters; UFO-element; node object; streaming object. 
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  [1,2],    -    
: 

M=(L,S),                                                                          (1) 

: M –  ;  
L –    ,     , 

        (2): 
l=[r1, r2, … ,rk],                                                                      (2)  

:                                        
lL; 

k –     l; 
r1, r2, ..., rk –   ,    « -

». 
S –    ,     

 (3): 
s=[U, f, O],                                                                           (3) 

:                                                         
U –          

  s.  
f –      s,    

     (   ) L?   - L!.  
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 -          
 ( ) s. 

,         ,  
   –        

[3, 4]. 

   -         
(1),  |L|=0.  , -      ,    

      [5].   -   
       : 

S’=[s1,s2,…,sn],                                                                   (4) 

 n –   ,   . 
   ,      [6, 7].  

  ,       
 .      ,  

 (3),      : 
sn=[L?, L!; f(L?)L!; O?, O!, Of]                                                    (5) 

 ,    ,   
 : 

 

 
Р . 1.     

Fig. 1. Graphical formalism of the library element 
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Р . 2.       

Fig. 2. Graphical formalism of the abstract library of nodal objects 
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sn=[ L?={l?1, l?2, l?3}, L!={l!1,l!2}; f(L?)L!; O?, O!, Of]                  (6) 
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 l?1=(r1, r2)  

 l?2=(r1)  

 l?3=(r1)  

 l!1=(r1, r2, r3)  

 l!2=(r1, r2), 

       : 

𝑈𝑠 = {  
  L?= {      l? = r , rl? = rl? = r       L! = {       l! = r , r , rl! = r , r                                     (7) 

    7    : 

𝑈𝑠 =
{   
   L?= { l? = r ,… , r… l? = r , … , r
  L! = { l! = r , … , r… l! = r , … , r

                                       (8) 

 

      s  -   
M   S’.      ,   

       : 
 𝐿𝑀 = [ 𝑣 = {𝑟 , 𝑟 } , 𝑣 = {𝑟 , 𝑟 , 𝑟 }, 𝑣 = {𝑟 }]                       (9) 

 

   ,   9,   : 
 

 
Р . 3.        

Fig. 3. Set of stream objects of the system in the form of hierarchy 

 

    -   =(L,S),   
    : 

S=[s1=(L?=, L!={l!1}; f(L?)L!; O?, O!, Of),  

s2=(L?={l?1, l?3}, L!={l!2}; f(L?)L!; O?, O!, Of),  

s3=(L?={l?2}, L!={l!3}; f(L?)L!; O?, O!, Of)]                          (10) 
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     : 
 

L=[l1={s1,s2}, l2={s2,s3}, l3={s3,s2}]                                   (11) 

 

    9,10  11   : 
 

 
Р . 4.  -   

Fig. 4. An example of a system-object model 

 

,     s2 -      L   
   : 

LM
* = import(M,s2,LM)(L*=; S*=[ s1=(L?=, L!={l!1}; f(L?)L!; O?, O!, Of), s3=(L?={l?2}, L!={l!3}; 

f(L?)L!; O?, O!, Of)]; LM
*=[ s2=(L?={l?1, l?3}, L!={l!2}; f(L?)L!; O?, O!, Of)].  

     LM
*,    s2  

-   M*(, S*)  : 
 

 
Р . 5.       

Fig. 5. Result of importing a node object to the library 

 

   ,     ,   , 
    .   ,   

s2   : 𝑈𝑠 = { L?= { ? = 𝑟 , 𝑟? = 𝑟      L! =  { ! = 𝑟 , 𝑟 , 𝑟                                  (12) 

 ,         
       ,  ,  

          
,            

 .           
    ,     4. 
      s2   LM

*  -

  M*(, S*).       : 
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M* = export(M,s2,LM
*)(L*=; S*=[ s1=(L?=, L!={l!1}; f(L?)L!; O?, O!, Of), s2=(L?={l?1, l?3}, 

L!={l!2}; f(L?)L!; O?, O!, Of), s3=(L?={l?2}, L!={l!3}; f(L?)L!; O?, O!, Of)]; LM
*=[ s2=(L?={l?1, l?3}, 

L!={l!2}; f(L?)L!; O?, O!, Of)]. 

     ,       
,         .  

      ,    [2].  
    ,     10,11. 
         

  «  ». 
             

 ,     1,   : FRFSs – 

( )       [2]  FPSs – 

( )     [2].    
  : as = [Al , Al ],                                               (13) 

: Al  –     l1;  Al  –     l2.  

 MOS –       
     .      

      FRFSs    
FPSs.  

 

 
Р . 6.       

Fig. 6. The algorithm for calculating the measure of the systemic nodal object 
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