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Abstract. One of the main tasks of infocommunication network operators is to fulfill the obligations to provide services and 

communication services defined by the Service Level Agreement (SLA). 
Materials and method, results and discussions. The article presents a simulation model of the quality management system of 

information and communication services of a telecom operator, providing solutions for the rational distribution of hardware and 
software resources of the system between complex high-tech communication services, configuration of services with the required SLA 
parameters, determination of the required values of service indicators and comparison with threshold indicators. For carrying out 
simulation experiments with the developed model, NetStar 2.02 Petri net simulator is used. 

Based on the colored Petri Net (CPN) formalism of colored networks and OpenFlow protocol (OF-CONFIG) capabilities for 
remote configuration of network elements and dynamic distribution of SDN network hardware and software resources, a simulation 
model of an o-
vides a solution tasks of rational distribution of network hardware and software resources between complex high-tech communica-
tion services, configuration of services with the required SLA parameters, Determination of the required values of service indicators 
and their comparison with threshold indicators. 

For the implementation of simulation experiments with the developed model, the NetStar 2.02 Petri net simulator is used. The 
presented model makes it possible to conduct a study of the network and its fragments, obtain their basic quality indicators, search 
for expedient solutions for its configuration, thereby ensuring an increase in the quality of customer service, reducing the cost of 
operating networks and developing previously unavailable services and services. 

Conclusion. The developed simulation model of the operator's infocommunication service quality management system provides 
formalization of the SDN network functioning process, taking into account ITS structure, parameters, and probabilistic-time charac-
teristics, solving the problem of rational distribution of its hardware and software resources among complex high-tech services, con-



 

figuring services with the required SLA parameters, setting the required service indicator values, comparing them with threshold 
indicators, and exceeding the SDL acceptable limits, reallocation of network resources. 
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Fig. 1. Block diagram of a software-configured SDN network 
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Fig. 2. Telecommunications operator service quality management system 
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. 3. SLA / Fig. 3. Levels of quality indicators in SLA 
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Fig. 4. Scheme of the quality of service management process 
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. 5.  / Fig. 5. Service Level Support Model 
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. 6.  Service Level Management / Fig. 6. Service Level Management Network 
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Fig. 7. Flowchart of the problem and incident management process 
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Fig. 8. Diagram of the problem and incident management process 
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. 9.  / Fig. 9. Diagram of a Petri net for problem management 

 
 

Table 1 
Data for modeling processes 

NUM = integer; 
var man, e: NUM;  

INT = integer timed; 
var N, n, t: INT;  

DATA = string; 
var p, l: DATA;  

Pro = product  
DATA*INT timed;  

NPRO = product 
DATA*INT*DATA timed;  

PRO = product  
DATA*INT*INT*DATA timed;  

Ten0; var s: Ten0;  
Ten1; var r: Ten1; 
fun Ok (s:Ten0, r: Ten1) = (r<=s); 

 



 

TMNP;  
fun Tmnp () = TMNP. ran();  

TMP;  
fun Tmp () = TMP. ran();  

TME;  
fun Tme () = TME. ran();  

TP;  
fun Tp () = TP. ran();  

TE;  
fun Te () = TE. ran();  
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. 10. SDN  / 
Fig. 10. Building a simulation model of SDN based on a simulator of networks NetStar 2.02 
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