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FORMAL DESCRIPTION AND AUTOMATE BUSINESS 
PROCESSES THROUGHOUT THE ENTERPRISE USING 

SYSTEMS WORKFLOW MANAGEMENT 
 

Milostnaya N.A., student 
 
For a qualitative problem solving automation of business processes to 

effectively apply the theory of automated workflow (Workflow) and 
systems capable of solving the problem of their implementation (Workflow 
Management Systems). 

Developing  a  model  of  the  system  occurs  in  three  stages.  First  a  
hierarchical membership process and the time sequence of their interaction, 
further developed the structure of interaction between units for a certain 
period and finally determined by the performance criteria, rating each of 
them. This approach allows us to obtain results close to optimal. 

Workflow management system provide the necessary sequence of 
actions associated with the stages of interaction with staff and resources. 
Built-in functions, which are given a definition and modeling process 
workflow, monitoring functions when the responsible for managing 
workflow in the operating environment and function of the interaction with 
users or software systems contribute to the organization of a rational and 
effective existing processes. 

As a promising tool is the use of open source workflow system 
RunaWFE – specialized and universal method by which workflow 
management system is implemented. The sequence of tasks defined by the 
graph of the business process, a manager or business analyst can quickly 
modify them with an intuitive editor of business processes.  

The use of workflow management will develop a set of software tools 
needed to automate complex distributed business processes with the use of 
human resources and software systems to interact with information-
analytical systems and data stores. Application of dynamic debugging 
workflows, provide in a short time to achieve stable operating business 
processes. 

 
Supervisor: Marchenko A.V., associate professor 
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DEVELOPMENT OF AN AUTOMATED ACOUNTING SYSTEM  
FOR MECHANICAL ENERGY COUNTERS 

 
Tolbatov V.A., associate professor; Guzik E.I., student;  

Tolbatov S.V., student 
 
Nowadays counters are installed in the basements of every single 

building and house. The purpose is to provide information to services 
suppliers such as gas, water and electricity companies, about the usage of 
these products. The problem is that people have to go down to the basement 
and take data from the counters manually. This is very inconvenient, 
especially if large quantities of data need to be gathered to create an 
accurate graphic of the water expenses for the month. 
 

 

Fig. 1 – Snapshot of the water counter 
 

An automated accounting system for mechanical counters was 
developed in scope of this work. This system consists of a personal 
computer and web-camera.  

The main program was written using C++ language. This application 
analyzes pictures taken by the web-camera and recognizes numbers. The 
input data is picture with *.png extension and 640  480 resolution, such as 
the one shown in Fig. 1. The output is the number which determines current 
expenses of the water for e.g.  
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NOISE-INDUCED PHASE TRANSITIONS IN SPATIALLY 
EXTENDED SYSTEM 

 
Golchenko A., student; Kurash V., student; Knyaz’ I., senior teacher 

 

We investigate the noise-induced phase transitions in the model: 
 

2
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, , ( ) ( )x t ax x D x t x t t
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r
,  

 

where D is the coupling constant, a –  control  parameter.  Stochastic  terms 
1  and 2 account external and internal fluctuations accordingly which are 

Gaussian distributed with exponential correlations: 
 

,
, ,

, exp , , {1,2}i j
i j

i j i j

t t
C t t i j , 

 

where i, i – intensities and correlations times. 
A procedure for deriving the effective Fokker-Planck equation to 

consider phase transitions in the framework of Curie-Weiss-like mean-field 
approximation is shown. The result of analytical approach was confirmed 
by the numeric simulations.  

To find an effect of cross-correlation we, firstly, investigate the picture 
of two noises without cross correlation and, secondly, explore an effect of 
the cross correlation. In the first case we get the standard synergetic picture 
of  phase  transition  in  the  presence  of  external  force:  a  change  of  the  
intensity of external force (at small values of control parameter) stipulates 
the ordering process in the system. Here the noise induced phase transition 
is of the soft character and can be classified as a second order phase 
transition. In the second case a chain of reentrant phase transitions is 
observed; internal fluctuations promote the reconstruction of the noise 
induced phase transition if the cross-correlations between them are existed. 
It was shown that the reentrance is a result of the collaboration/competition 
between the character of the noises and the spatial coupling. 
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