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Abstract: in this paper, the authors consider existing methods for describing and designing business processes of 

companies (graphic-analytical, mathematical, formal), and also analyze the most common in the modern Rus-

sian and foreign literature approaches to modeling and optimizing business processes of various organizations. 

The article also gives evaluation to the applicability of the considered models, and you are the most significant 

problems in applying the tools, methods and approaches described in it. 
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Аннотация: в настоящей работе авторы рассматривают существующие методы описания и проек-

тирования бизнес-процессов компаний (графоаналитические, математические, формальные), а также 

анализируют наиболее часто встречающиеся в современной как российской, так и зарубежной литера-

туре подходы к моделированию и оптимизации бизнес-процессов различных организаций. В статье 

также оценивается применимость рассмотренных моделей и выявляются наиболее значимые проблемы 

при применении описываемых в ней моделей, методов и подходов. 
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Using the process approach, an organization gets the opportunity to manage its activities through the defini-

tion and description of its processes, their implementation according to the described procedures, as well as in-

crease the company's efficiency by improving business processes according to the results of monitoring and ana-

lyzing the results of the processes. 

Currently, many authors are trying to form a unified approach to the description of  business processes 

through the development of their standard set [11], but since each company has its own specific activities, there 

is no ideal process model for any organization. 

Widely used nowadays means of formalizing business processes are quite limited. Visual grapho-analytical 

models [5], created with various notations, are used as the main tool for describing processes. They provide a 

step-by-step description of the actions of the participants, inputs and outputs of the processes. Text and tabular 

descriptions of workflows, resources and information are also often used [6]. 

Existing business process description models can be conditionally grouped into three categories [4]: 

 diagram models that describe processes using visual diagrams; 

 mathematical models that give to all the elements of a business process a mathematical or formal explana-

tion; 

 formal business process description languages use special formal languages to describe the business pro-

cess. 

The most popular graphic methods for describing business processes include: 

 IDEF0(Integrated Computer Aided Manufacturing Definition) consider the logical relationship between 

the specified works instead of the temporal sequence (workflows). 

 IDEF3 describes the organization's process model as an ordered sequence of events with a simultaneous 

description of objects related to the corresponding process. 



 

 

 DFD (data flow diagrams, Диаграммы потоков данных) reflects the sources and targets of the data, stor-

ages and data streams accessed in the description of the system. 

 EPC(event-driven process chain) uses the description of the structure of the sequence of decisions, func-

tions, events and other elements of the business process. 

 SAS (state automated system) is a description of processes through graphical-analytical interaction 

schemes. 

 SAS (state automated system) is a description of processes through graphical-analytical interaction 

schemes. 

 BPMN(Business Process Model and Notation) is a set of symbols for displaying in the form of diagrams of 

elements of processes and business processes. 

 UML(Unified Modeling Language) uses graphic symbols to describe the abstract business process model 

(UML model). 

When using the mentioned  above approaches to the description of the process model of the organization, 

management and optimization of business processes is reduced to the implementation of individual measures for 

their formalization and partial improvement [12]. At the same time, the optimality and effectiveness of the ac-

tivities carried out is rather difficult to evaluate, since there are no mathematical grounds for carrying out the 

appropriate optimization [10]. 

The mathematical models describe the description of business processes are: 

 model proposed in the work of Hofacker I., Vetschera R.[2]; 

 business performance evaluation model developed by Valiris и Glykas, [1] etc. 

The formulation of mentioned mathematical models describing business processes is provided below. 

Model proposed in the work of Hofacker I., VetscheraR.[2], suggesting the presence of  Iglob inputs in the 

process and Oglob outputs of its performance. According to this model, in general, a business process can be de-

scribed as: 

P = {(ai, pi)}, 

Where (ai, pi) - set of ordered pairs; 

ai– activity; 

pi – activity ai. start time. 
Using this model for constructing business processes is possible under the following two conditions: 

1. For all activities ai all resources (inputs) encountered in the process Ii must either refer to the inputs set 

Iglob, either form in any activity aj, which is characterized by  pj<pi. For all material resources, each resource 

should be used only within one activity. 

2. All outputs Oglob are created in any of the activities ai. 

The elements of performance evaluation according to the model of Valiris and Glykas include [1]: 

 fragmentation / concentration of workers, determined by the ratio: 
                                           

                                 
 

The higher this indicator, the higher the degree of concentration of workers. 

 equivalent salary, which determines whether the process can be carried out at lower cost, for example, by 

relocating employees within the company or outsourcing the business process to a third-party organization. This 

salary is calculated as: 

                  
                   

                                           
 

In addition to the models described above, an example of the mathematical description of the company's pro-

cesses can be the Calculus of Communicating Systems (CCS), developed by the English scientist Robin Milner 

in 1980 [9]. The basis of this approach to calculating processes is a model of indivisible communication between 

exactly two participants. Set of CCS processes can be defined as: 

                                          
Where Ø - corresponding CCS process 

a.P1 - action a, ongoing as a process P1, 

A – identifier referring to the process P1 (A P1), 

P1+P2 – processes that can go on either as P1, or as P2, 

P1| P2 – processes occurring simultaneously, 

P1 [b/a] – process P1, in which actions a are renamed into actions b, 

P1\a – process P1, not including actions a. 

There are other similar models for processes calculating: 

 Communicating Sequential Processes (CSP) Anthony Hoare, developed by the scientist in 1978-1985 [8]. It 

is a formal language for describing interaction in parallel systems. 



 

 

 Pi - calculus, which is a parallel computing model. Pi - calculus considers [7] any action as a sequential 

sending and receiving of messages by business processes through communication channels whose names are the 

initial concepts of pi - calculus. 

In general, the names of these channels in the system of pi-calculations look like this: 

x, y, Є X. 

The process in pi-calculus methodology may look like one of the following ways [7]: 

c(x).P – input, receiving x data from channel c 

  (y).P – output, transfer data y over channel c 

P|Q - parallel execution of two processes 

!P – process synchronization (replication) P 

(vx)P– declaration of the channel in use and the following process 

τP – action inside the process 

0 – empty (zero) process 

 PEPA – Performance Evaluation Process Algebra, developed by Jane Hillston [13].  

Performance Evaluation Process Algebra is a language for modeling distributed systems. PEPA models [3] 

are based on the composition of components that perform individual actions or collaborate with common ones. 

Each action comes with an estimate of the speed at which it can be performed. Using such a model, the system 

developer can determine whether the candidate process meets both the behavioral and duration requirements for 

it. 

Despite the diversity of approaches to the mathematical description of the processes associated with time 

constraints, uncertainty, etc., the current models for calculating processes have some common features: 

 interactions between independent processes are modeled through the transfer of messages, not though 

changes in the resources / states common to the specified processes; 

 systems and individual processes are described using specific operations to combine a limited set of primi-

tives.; 

 algebraic laws are formulated for performing operations on processes that allow reasoning on process ex-

pressions. 

As we can see, despite the diversity of approaches to modeling business processes of organizations, until 

now, little has been worked out on the creation of complete adaptive models that organizations could apply re-

gardless of their size and type of activity, and would not bear significant costs for companies on introduction. 
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