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Abstract. The analysis of modern research on the problem of 
formal description of scenarios for the fulfillment of functional 
requirements is carried out. The research problem is 
formulated as improving the accuracy of identifying 
precedents in descriptions of functional requirements. A 
technique to refine the description of a functional requirement 
has been developed. The proposed methodology was tested on 

testing, the precedents of the function were clarified. 
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I. INTRODUCTION AND PROBLEM STATEMENT OF THE 

FORMATION OF FUNCTION USE CASES BASED ON 

MATHEMATICAL MODEL THIS FUNCTION 

Modern paradigm for describing system requirements is 
based on the publication of the requirements in the form of 
scripts. An example of the implementation of a given paradigm 
using visual models of the Unified Modeling Language (UML) 
is a model of the requirement provided by Microsoft 
Corporation [1]. Interest growth in research into the aspects of 
application of models for requirements engineering shows in 
[2]. One of area of this researches implies the development and 
improvement of models and methods of requirements 
engineering based on the identification and the formal 
description of knowledge from unstructured and weakly-
structured texts. Thus, paper [3] discusses the issues on 
comparing and merging the elements of a system whose 
description are published in the form of Use Case diagrams, 
Activity diagrams, and data flow diagrams. Article [4] 
addresses the issue of converting the publications on 
requirements by rightsholders in an executable system model 
using behavior models by applying the Activity and State 
diagrams of UML. Solving the tasks on analyzing the 
requirements to IS, the description of which employed the 
UML class diagrams, was considered in [5]. Formal description 
of Use Case Diagram is given in [6]. 

However, the question remains open of how to highlight 
individual cases in the description of scenarios for fulfilling 
functional requirements. Existing recommendations do not 
allow us to formulate a general rule for the formation of 
precedents in the analysis of weakly-structured texts. 
Therefore, it should be recognized necessary to conduct a 
special study to find ways to identify cases in the description of 
the functional requirement scenario. 

II. PROBLEM SOLUTION AND RESULTS  

The main problem of modeling precedents based on a 
textual representation of a subject area is the problem of 
blurred perception of individual fragments of this 
representation. Such a blur occurs due to the presentation of 
individual fragments of the text as separate precedents. This 
representation cannot be clarified until an analysis of the 
actions sequence of the investigated scenario is carried out.  

To clarify textual representations in the process of 
collecting requirements, it is proposed to conduct a study of the 
structure of mathematical models describing the subject area. 
In the course of this study, it is proposed to describe each term 
or factor of the mathematical model, which has independent 
significance, with separate precedents on the Use ase 
diagram. 

Most often, mathematical models of the subject area are 
presented in the form of equations or inequalities. Therefore, a 
study was conducted on the highlighting of precedents of the 

text descriptions and mathematical models of these functions. 
As a result of the research, a technique for clarifying the 
description of a functional requirement is proposed. A 
generalized algorithm for performing this technique consists of 
the following steps. 

Step 1. Separation of the document under study into its 
component parts. 

Step 2. Designation of each part of the document as a 
separate element of the mathematical model and determination 
of the type of this model (additive or multiplicative). 

Step 3. Analysis of the possibility of detailing the 
presentation of each element of the model as separate equation 
or inequality. If this is not possible, go to Step 5.  

Step 4. Record detailed representations of the elements of 
the mathematical model and return to Step 3.  

Step 5. Record the final presentation of the mathematical 
model of the document and highlight cases based on it. Clarify 
the previously highlighted list of cases. Completion of the 
algorithm. 

Consider the application of this technique in the 
development of the functional task "Formation and 
maintenance of the individual plan of the department teacher". 
As a result of Step 1, it was found that subject area of this task 

consists of six separate parts: 
 position and stake; 
 education work; 
 educate-methodical work; 
 scientific work; 
 organizational and educational work; 
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 final distribution of time by type of work for the 
academic year. 

During the implementation of Step 2, it was found that the 
last part of the Individual Plan document is an additive 
equation, which is a mathematical model of the remaining parts 
of this document. Therefore, the result of Step 2 is represented 
by the following equation: 

 

 1 2 3 4e eC T T T T , (1) 
 

where e  is part of teacher's rate; eC   is quantity of 

year; 1T  is quantity of hours of education work planned for 

the academic year; 2T  is quantity -

methodical work planned for the academic year; 3T  is 

quantity of hours of scientific work planned for the academic 

year; 4T  is quantity of hours of organizational and 

educational work planned for the academic year. 
During the implementation of Step 3 and Step 4 it was 

established: 
 when planning education work, you should consider: 

 types of academic disciplines; 
 types of flows in which groups of students are 
combined; 
 types of academic work (lectures, practical exercises, 
laboratory work, etc.); 

 when planning educat -methodical work, you should 
consider: 

 types of methodological work that must be performed 
for successful completion of the academic work; 
 types of methodological work that needs to be done to 
improve quality of academic work. 

Therefore, (1) as a result of Step 3 and Step 4 was 
converted to the following equation: 
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where abct  is quantity of hours of academic work that is 

planned to groups of students and to academic discipline; dt   

is quantity of hours of methodological work that is planned to 

successful completion of the academic work; ft  is quantity 

of hours of methodological work that is planned to improve 

quality of academic work; gt  is quantity of hours of types 

scientific work that is planned for the academic year; g  is 

planned number of results of the type of scientific work; gq  

is planned number of co-authors for the result of the type of 

scientific work; it  is quantity of hours of organizational and 

educational work that is planned for the academic year. 
Equation (2) must be met subject to the conditions: 
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As a result of Step 5, a list of the following precedents of 
the function under study was obtained: 

 forming document section "position and stake"; 
 quantification of hours of education work planned for 

the academic year; 
 forming document section education work  
 quantification of hours of methodological work that is 

planned to successful completion of the academic work; 
 quantification of hours of methodological work that is 

planned to improve quality of academic work; 
 forming document section educate-methodical work  
 quantification of hours of scientific work planned for 

the academic year; 
 forming document section scientific work  
 quantification of hours of organizational and 

educational work planned for the academic year; 
 forming document section organizational and 

educational work ; 
 forming document section final distribution of time by 

type of work for the academic year  

III. CONCLUSIONS  

The proposed technique allows to increase the accuracy of 
determining individual cases for describing scenarios for the 
implementation of functional requirements for IS. The 
consequence of applying this methodology in the process of 
collecting requirements from stakeholders will be a reduction 
in the number of errors in the identification of duplicate 
scenarios. 
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