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ABSTRACT 

The article substantiates the relevance of the application of fuzzy-multiple 

approach to the evaluation of enterprise business processes. Currently, there is no 

uniqueness in determining the system of indicators to evaluate the business processes 

of the enterprise. The analysis of existing classifications of performance indicators of 

business processes has allowed to allocate two directions of their formation. The first 

direction is the allocation of groups of indicators in accordance with the 

characteristics of the process (cost indicators, time indicators, etc.). The second 

direction is associated with the definition of groups of indicators to assess various 

elements of business process (process indicators, product indicators, resource 

indicators, process satisfaction indicators, etc.). In our opinion, such a system of 

indicators should include both quantitative and qualitative parameters. In recent 

years, more and more Russian enterprises in order to increase their competitiveness 

are trying to organize their activities on the basis of modern scientific research. Thus, 

one of the promising areas of scientific research in the field of analysis, forecasting 

and modeling of enterprise processes is fuzzy logic. The use of fuzzy logic in 

assessing the activities of an enterprise can improve the validity of management 

decisions. 

Keywords: process approach, business process, evaluation, fuzzy logic, fuzzy 

sets theory. 

 

  INTRODUCTION 

Currently, many domestic enterprises in the development of management 

technology is far behind foreign enterprises. Modern management standards, 

including international standard ISO 9001, require the use of the process approach, 

which has proven effective in many domestic and foreign enterprises. Application of 

the process approach and building quality management system in an enterprise 

guarantees a well-defined order, responsibility for the development, coordination, 
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approval, maintenance of documentation, its compliance with the current regulatory 

framework.  

 

METHOLOGI AND LITRATURE ANALISYS  

In order to make comprehensive analysis of company activities it is reasonable 

to divide all processes into two groups: manageable and controllable. In this case, 

under managed process we understand an ordered set of operations to perform the 

main activities of the enterprise and their maintenance, carried out under the 

influence of controlling influences. The governing process, in our view, is an ordered 

set of operations aimed at the preparation, adoption, implementation of management 

decisions and control of their implementation in order to improve the efficiency of 

the enterprise by attracting and using management resources. Managed and managed 

processes are in continuous interaction.[1] A review of the economic literature on the 

issue of business process performance indicators showed the lack of a unified 

approach to the composition of indicators. Here are some evaluation indicators of 

business processes, proposed at different times by academic economists (V.K. 

Chaadaev, S.M. Kovalev, V.M. Kovalev, V.G. Elifyorov, V.V. Repin, K.K. Chuprov) 

(1-table). 

The analysis of existing classifications of enterprise business process efficiency 

indicators allowed us to distinguish two directions of their formation. The first 

direction is associated with the allocation of groups of indicators in accordance with 

the characteristics of the process (cost indicators, time indicators, etc.). [2] The 

second direction is associated with the definition of groups of indicators to assess 

various elements of business process (process indicators, product indicators, resource 

indicators, process satisfaction indicators, etc.). The system of business process 

indicators should be built in such a way as to ensure the adequacy of their 

assessment. In our opinion, it should combine both quantitative and qualitative 

approach to evaluation. 
 

1-table. Enterprise business process performance indicators 

 

Classification of business process indicators 

Qualitative parameters of the 

business process: 

- effectiveness 

- effectiveness 

- adaptability 

- productivity 

- duration 

- cost 
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Product features - performance indicators  

- cost indicators 

- time indicators 

- quality indicators 

- Fragmentation indicators (organizational complexity of a business process, 

determined by the number of organizational units and employees involved in it) 

Process indicators - process values 

- process product indicators 

- process customer satisfaction indicators 

- cost metrics 

- time performance 

- technical indicators 

Quantitative business process 

indicators 

- complexity 

- processability 

- controllability 

- resource-intensiveness and controllability 

 

 The mathematical apparatus used in classical automated control methods does 

not always allow to fully meet the requirements of modern production. Therefore, the 

following information technologies of intelligent control are used in conditions of 

uncertainty: 

 Expert systems;  

 Neural networks; 

 Fuzzy systems; 

 Genetic algorithms and a number of others. 

 Such technologies are based on a certain representation of human brain activity 

and functioning of living organisms. For the processing of CPS (process control 

means) of production is characterized by working in conditions of uncertainty, so the 

task of finding an effective method of intelligent control and construction of an 

optimal control model is relevant.[3] 

 A particular case of discrete programming problems are problems with 

Boolean variables (0 or 1), ie the problem of choosing one of two solutions for each 

object (the number of objects can be large). As an example, one may specify the 

problems of equipment allocation, order portfolio formation, etc. Various algorithms, 

including combinatorial and random search, have been developed to solve discrete 

programming problems. 

 Stochastic programming models describe situations where model elements are 

random variables with known distribution functions. For linear programming 

problems, the solution approach is to reduce the original problem to a deterministic 

form.[4] 
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 Network models and methods are applied where it is possible to clearly 

structure the managed process in the form of a graph describing the relationship of 

activities, resources, time costs, etc. A number of methods have been developed for 

solving problems on network models for determining the critical path, resource 

allocation.  

 Graph Model - Formalisation of the graph model of composite workflow and 

introduction of a unified apparatus for determining workflow using graph theory. The 

idea of representing the flow of information circulating in the organization, in the 

form of a graphical model has significant advantages. The synthesis of workflow 

processes is of particular importance in the current conditions of information 

technology development. If the apparatus is available, the modular synthesis of a 

single workflow process is possible. In this system, the solution to a task of any 

complexity is synthesised from the individual modules representing the typical 

processes. The modular principle of process synthesis allows to obtain business 

processes of higher quality, to eliminate duplication in the design and implementation 

of business processes and thereby reduce labour intensity.[5] 

 Dynamic programming is a multi-step process of obtaining a solution to an 

optimal problem. Formalization of dynamic tasks looks most natural, but this method 

can be successfully applied to static tasks as well, if it is possible to break down the 

solution of the original task into steps. A serious limitation of dynamic programming 

method application is the dimensionality of problems. If the dimensionality is large, it 

is necessary to store a large amount of intermediate information. Practically, solution 

of optimization problems is possible for systems having dimensionality no higher 

than three. 

 Multi-criteria models reflect one type of uncertainty in optimal decision search 

problems - goal uncertainty. These models and methods are extremely promising 

because many planning problems in ACSs can and should be considered as multi-

criteria. This approach makes it possible to optimize the resulting decisions according 

to a set of criteria that reflect the economic, technological, social, environmental, and 

other aspects of enterprises. 

 Mathematical statistics in ACSP is used to solve problems of analysis and 

forecasting of economic and social processes in enterprises, creating and adjusting 

the regulatory framework. The most commonly used methods are: calculation of 

static characteristics, correlation, regression and variance analysis. 
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 Heuristic methods are quite widespread in APSS, and further progress in this 

direction is associated with the development and introduction of expert systems. 

Expert systems allow to accumulate knowledge bases about production process, 

about effective managing decisions and on this basis to offer rational solutions of 

tasks, which defy formalisation.[6] 

The use of model types. The production process in an enterprise may be characterised 

by a complex and unique combination of different characteristics at the same time. 

For example, an enterprise may have a one-off production and a batch production, 

and it may produce products for stock and on order at the same time. Currently, there 

are various types of enterprise models that are used to solve various problems: 

determination of average equipment utilisation, required production capacity, 

transport management etc. For automation purposes, types of models are used, the 

most complete classification of which is contained in the IDEF standards (Integrated 

Computer Automated Manufacturing DEFinition). To create dynamic process 

models, methods based on Petri nets and finite automata are most widely used 

nowadays. Sometimes for these purposes modeling systems are used, in which 

dynamic elements of different nature are used, for example, described by systems of 

ordinary non-linear differential equations, elements used in automatic control theory 

(pure delay, threshold elements), etc. 

 

RESULTS  

From the above it follows that in business process organisation the most 

priority approach is graphical models. To build a graphical model, it is necessary to 

define some set of data to be taken as a basis. For a graph model the data should be 

discrete and assume connectivity of different degrees. The notation introduced by the 

author in the paper is proposed to be used as a basis for the graph model in question. 

The notation reads as follows: "Business processes are a set of actions performed by a 

set of participants over a set of processes". According to this notation, a composite 

business process is represented by a triplet: ДT = {У, Д, Ф}, where: 

Дт is the formal workflow model; 

У is the set of participants; 

Д is the set of actions; 

Ф - set of states. 

It is assumed that all existing e-business processes and those processes that may arise 

in the future due to a business process transformation can be represented by a system 

of three sets. The semantics of a business process is not considered within this 
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notation, i.e. the model is general and is not bound to information, although it acts as 

its carrier.  

 

DISCUSSION 

The dynamic model of business processes described is a set of matrices, each 

of which defines the state of the process at a unit of time. A unit of time will be 

understood as a point in time between events that lead to a change in at least one state 

of one process. Representation of the model as a set of states, which can be 

represented as a graph, allows to express its reactivity in terms of temporal logic.  

Let's denote business processes by a set of forms used in the process being modelled. 

Let's denote these forms by Ф1...Ф10. Let's denote actions performed on business 

processes to change states by the set of actions Д1...Д10 . Let us denote performers 

that perform actions Д1...Д10 by the set У1...У10. (Fig.1.) 

 

 

 
Figure 1.2.5. Business Process Graph Model 

 

The product of the graph model of business processes is written as  

Дт (V,E, Г ) = Дт1(V1, E1, Г1)× Дт2(V2, E2, Г2), 

Where Дт1(V1, E1, Г1) и Дт2(V2, E2, Г2) are the initial models;  

Дt(V,E,Г) - product of the original models.  

The rules for obtaining the product of Дт (V,E,D) models are as follows:  

1. The vertices of the graph Дt (V,E,Г) is the union of vertices of initial graphs 

Дт1(V1, E1, Г1) and Дт2(V2, E2, Г2), that is V =V1UV  
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2. The mappings for each vertex of graph Дт (V, E, G) are defined as Гvi = Г 

2{Г1vi} 

where Гvi is a mapping of a vertex vi in graph Дт (V,E, Г);  

Гvi is a mapping of vertex vi of graph ДΤ1(V1, E1, Г1);  

Г2{Г1vi} is the mapping of the vertex vi of the graph Дт2 for Гvi . 

 

CONCLUSION 

Based on the methodology of composite systems of business processes and the 

concept of their construction, we present a graph model of its construction, which 

takes into account the decomposition of the flows into a set of process participants, a 

set of states and a set of actions. 

Based on the model introduced and described, it is possible to build applied software, 

which will use the apparatus of graph theory to solve practical problems of 

organization of business processes. 
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