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Paper develops a mathematical model in the form of Petri nets to formalize the 

work of multi-threaded applications and synchronization mechanisms. It allows to 
formalize several processes or threads in the operating system and the process of 
synchronization, simplifies student perceptions of the material and makes it possible to 
apply methods of mathematical analysis to speed up learning. 
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1 start 1  

2 cyclestart 2   

3 tread1 3 HANDLE Thread1 

4 tread2 4 HANDLE Thread2 

5 tread3 5 HANDLE Thread3 

6 tread1event 6 SetEvent(param.currThreadDone); 

7 tread2event 7 SetEvent(param.currThreadDone); 

8 tread3event 8 SetEvent(param.currThreadDone); 
9 tread1working 9 Thread1 = CreateThread(…) 
10 tread2working 10 Thread2 = CreateThread(…) 
11 tread3working 11 Thread3 = CreateThread(…) 
12 waiting1 12 WaitForSingleObject(Thread1, INFINITE) 
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13 waiting2 13 WaitForSingleObject(Thread2, INFINITE) 

14 waiting3 14 WaitForSingleObject(Thread3, INFINITE) 

15 Cycle end 15 { exit = true;} 

16 end of file1 16 ThreadsDone[0] 

17 end of file2 17 ThreadsDone[1] 

18 end of file3 18 ThreadsDone[2] 

19 end 19 return 0; 
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struct ParamStruct//  ,      
//…   
HANDLE CharToHandle(TCHAR* line);//    

 handle 
DWORD WINAPI ReadFromFile(LPVOID params);//  ,  

   
HANDLE globalFile; //     handle  
int globalcounter = 0;          //      
bool ThreadsDone[3] = { false, false, false };  
int main(int argc, TCHAR* argv[]) 
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{ 
//…   
 HANDLE Thread1, Thread2, Thread3//handle'   
 HANDLE t1DoneEvent = CreateEvent(NULL, FALSE, FALSE, NULL), 
//    
//…   
 ParamStruct thread1Params, thread2Params, thread3Params; //  

  
 ZeroMemory(&thread1Params, sizeof(thread1Params)); //  

 
//…   
 _tcscpy(thread1Params.filePath, _T("..\\..\\F21.txt")); //  

    1  
 thread1Params.threadID = 0; //    0 
//…   
 thread1Params.prevThreadDone = t3DoneEvent;//   

    
 thread1Params.currThreadDone = t1DoneEvent;// '    

  
/*…   -   */ 
 globalFile = CharToHandle(argv[0]);    //  handle  
    

 Thread1 = CreateThread(NULL, 0, ReadFromFile, &thread1Params, 0, 
NULL); //    
//…   
 SetEvent(t3DoneEvent);  //      

   
 WaitForSingleObject(Thread1, INFINITE); //   

  
//…   
} 
DWORD WINAPI ReadFromFile(LPVOID params) 
{ 
//…   
/*   */ 
 if (FileToRead != INVALID_HANDLE_VALUE) 
 { 
   do{               
//     '     
  WaitForSingleObject(param.prevThreadDone, INFINITE);  
    if (!ThreadsDone[param.threadID]) 
    { 
    //      2  
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   ReadFile(FileToRead, &buffer, 2, &bytesRead, NULL);
     if (bytesRead > 0) 
     { 
      globalcounter++; 
     } 
     if (bytesRead < 2) 
     { 
     ThreadsDone[param.threadID] = true; 
     } 
                                        //      
  WriteFile(globalFile, buffer, bytesRead, &bytesWritten, NULL); 
    } 
                                //       
    SetEvent(param.currThreadDone);  
  if (ThreadsDone[0] && ThreadsDone[1] && ThreadsDone[2]) 
    { 
     exit = true; 
    } 
   } while (exit == false); 
  CloseHandle(FileToRead);  //   
 } 
 else 
 { 
  printf("File wasn't opened\n"); 
 } 
 return 0; 
} 
HANDLE CharToHandle(TCHAR* line) //    handle  

  handle 
//…   

 
1.  . .     . : ,1981. – 320 . 
2.  . .   . - . : , 2008. - 496 .  
3.  .        //  . -

  . - .50. – :2010 - .66-72. 
4.  . .       

    PI WINDOWS / . . , . .  // 
   – .4 – .:2011. 

5.  . . ++  ; [ .  .] /  ,  
 .; .  . – .:  « . . », 2006. 912 . 

6. , , .      Win32, .: .  
. – .   . 2001. –464 .  

7.  . .         
:    -  

  / . . , . . , . . . – , 



24 © . . , . .  

   1998, . 59.  
8.  . .        

 : .  .  : 05.13.11 /   . –
, 1994. –337 .   

9.  . .       
    / . . , . . .  – :  

. . . - . 1997. –100 . 
10.  . .     /  

. . – .:    ,   
 (  ), 2008. –188 . 

11. Kok Mun Ng Visual Microcontroller Programming Using Extended S-System Petri 
Nets/Kok Mun Ng, Zainal Alam Haron// WSEAS TRANSACTIONS on COMPUTERS –  
June 2010 Issue 6, Volume 9, ISSN: 1109-2750 
12. M.R. Frankowiak Microcontroller-Based Process Monitoring Using Petri-Nets/M.R. 
Frankowiak, R.I. Grosvenor, P.W. Prickett// Hindawi Publishing Corporation EURASIP 
Journal on Embedded Systems Volume 2009, Article ID 282708,12pages 
13. Paulo Maciel A Petri Net Model for Hardware/Software Codesign / Paulo Maciel, Edna 
Barros, Wolfgang Rosenstiel// Design Automation for Embedded Systems, 4, 243–310 1999 
Kluwer Academic Publishers, Boston. Manufactured in The Netherlands. 
14. Wilfried Brauer Carl  Adam Petri and"PetriNets"”/ Wilfried Brauer , WolfgangReisig// 
Informatik-Spektrum, Vol. 29,Nr.5, pp 369-374, Springer-Verlag, 2006. 
15. Murata T. Petri Nets: Properties, Analysis, and Applications” / T. Murata // Proceedings 
of the IEEE, Vol. 77. –  4.  .p. 541-580. 1989. 
16.  .        /  . – .: 

, 1984. –264 . 
17.  . .   / . . . – .: , 1984. –160 . 
 

 3.02.2014 . 
 
 
 

 681.5 (045) 
 

. . , . . , .  
 

   
   

-   
 

Abstract. In this article discusses the issues of information providing 
monitoring metrological characteristics of the measuring system, to define its purpose 
and tasks. An example of the developed method for measuring shows the parameters 
of the system energy. 
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