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ABSTRACT 
Context. Using previously developed code, particularly software classes and class groups related through inheritance, aggrega-

tion and composition in object-oriented technologies, significantly reduces software design time. 
Objective. Problems arise when it is necessary to store classes for different purposes. In this case, the class name cannot serve as 

a characteristic for searching. Creating a special structure linking the class name with its purpose will significantly complicate the 
class repository design. Besides, if relations connect some classes with other classes, there is a need to store their relations along with 
the class itself, which can significantly complicate both the placement of the class in the repository and its further search. This paper 
aims to create a special repository of software classes, in which a class is represented by a model that defines its purpose, possible 
relations with other classes, and role in these relations. 

Method. A mathematical model of a software class has been developed, which allows for determining the class designation and 
possible inter-class relationships. A method of automated placement and search of individual classes and class groups in the class 
repository is proposed. A storage model is proposed for placing both individual classes and groups of classes connected by inheri-
tance, aggregation and composition relationships. A mechanism has been developed for the automated addition of a separate class or 
group of classes to the repository, as well as for searching and deleting a separate class or group of classes. 

Result. The ClassCall programme has been developed to test the proposed solutions. Experiments were conducted to determine 
the time and quality of placement operations and search of classes and class groups in the repository. The results showed a significant 
reduction in time for class search compared to known libraries. 

Conclusions. The proposed method of automated placement and search of classes based on the class model allows for maintain-
ing class versions, significantly reducing the time to search for the required class and related classes. The method can be used for 
classes in various object-oriented languages. 

KEYWORDS: object-oriented programming, class, class search, composition, inheritance, aggregation, class groups, syntactic 
analysis. 

 

ABBREVIATIONS 
OOP – object-oriented programming. 

 
NOMENCLATURE 

аbstract is an abstract class 
aggreg is a class transformed for aggregation; 
attrName is an attribute identification; 
attrPurpose is an attribute purpose/designation; 
attrType is an attribute type; 
cCode is a class code; 
cHead  is a class header; 
cName is a class name; 
cNameMain is a main class name; 
cNameObject is an object class name; 
cNameSource is a source object class name; 
cNew is a new introduced class; 
compos is a class transformed for composition; 
cPurpose is a purpose of class usage; 
DictEntry is a dictionary entry; 
endAddr is an address of end of method in class code; 
fName is a function (method) name; 
fPurpose is a function (method) purpose; 
fText is a function (method) text; 

KeyDict is a key words dictionary; 
keyword is a key word; 
lang is a programming language; 
mC is a set of separate software classes; 
mCharacter is a set of necessary characteristics; 
mCr is a set of relevant classes; 
mGrC is a set of class groups related by some rela-

tions; 
mGrCr is a set of relevant class groups related by 

some relations; 
mModelC is a model for representing a class; 
ordinary is an ordinary class; 
queue is a class implementing a queue for aggrega-

tion; 
Rel is a relation that unites a group; 
relation is a relations with other classes; 
RepositClasses is a class repository; 
rText is a request text; 
returnVal is a return value of a function; 
Role is a role of class in relation; 
sAggred is a set of class names used to implement ag-

gregation; 
sArgs is a set of method arguments; 

149



p-ISSN 1607-3274   Радіоелектроніка, інформатика, управління. 2026. № 1 
e-ISSN 2313-688X  Radio Electronics, Computer Science, Control. 2026. № 1 

 
 

© Kungurtsev O. B., Novikova N. O., Buhaeva I. G., Vytnova A. I., 2026 
DOI 10.15588/1607-3274-2026-1-13  
 

sAttr is a set of class attributes; 
sCharacter is a set of desired characteristics for a 

searched class; 
sClassCode is a set of program class codes; 
sClient is a set of client class names; 
sCompos is a set of class names used by a given class 

to implement composition; 
sCr is a discovered set of relevant classes; 
sGrCr is a discovered set of relevant class groups; 
sMClass is a set of class models; 
sMeth is a set of functions (methods) of a class; 
sResponseClasses1 is a preliminary set of candidate 

classes for answering a query; 
sRKeyword is a  set of keywords extracted from a 

query; 
sRsArgs is a set of arguments that return the result of a 

calculation; 
sSynonym is a set of synonyms of a keyword; 
startAddr is an address of the start of the method in 

the class code; 
type is a class type; 
version is a class version. 

 
INTRODUCTION 

When creating object-oriented software, it is possible 
to significantly reduce design time by using previously 
developed classes. However, it often turns out that the 
time to find the required class exceeds the time of its crea-
tion. Existing class libraries [1, 2] are usually limited to a 
specific programming language and a narrow class spe-
cialisation (strings, graphical interface, working with 
files, etc.). Therefore, even within the same design or-
ganisation, projects in different subject areas can be car-
ried out, and corresponding class sets can be created. Cre-
ating a class for a certain subject area does not mean that 
it cannot be successfully used in another subject area. 
Building a multi-subject repository for software classes 
gives rise to the problem of placing and searching for 
classes in such a repository. 

To solve a certain design problem, interaction rela-
tionships of varying degrees of stability are established 
between classes. 

The inheritance relationship (Fig. 1) implies that the 
derived class always “knows” its parent [3]. When using a 
class repository, a link from the parent class to the derived 
class may be needed (for example, to select a class with 
some additional capabilities), which is not supported by 
programming languages. 

 

 
Figure 1 – The inheritance relationship 

 

Moreover, there should be some means of identifying 
possible inheritance relations among some subsets of re-
pository classes [3]. A composition relation arises if it is 
necessary to extend the functionality of some class 
ClassMain by using another class ClassAttr as an attrib-
ute, which ClassMain manages alone (Fig. 2a)). In this 
case, some modification of the attribute class [4] may be 
required, which is shown in Fig. 2b). Here there may be a 
need to indicate the availability of this relation in the main 
class, to place the transformed class-attribute (Clas-
sAttrConv ) in the repository along with the original class-
attribute (ClassAttr) and for the latter to specify the class 
it serves. 

 

Figure 2 – Composition relationship 
 

The aggregation relation also allows some ClassMain 
to use another class as an attribute (Fig.3a)). However, the 
ClassMain does not create the ClassAttr object. This may 
lead to the use of the ClassAttr by multiple ClassMain 
classes. Such a problem is solved by modernising Class-
Main classes and using a queue class (ClassQueue) [5] 
(Fig. 3b)). Thus, the representation of an aggregation rela-
tion in a repository requires placing a number of classes 
with certain roles in it and fixing the relations between 
them. 

 

 
Figure 3 – Aggregation relationship 

 
Given all the above-mentioned, there is a problem of 

placing and searching in the repository of programme 
classes intended for solving problems in different subject 
areas and such class groups connected by certain rela-
tions.  

The object of study is the processes of defining rela-
tionships between software classes, placing and searching 
for groups of classes connected by relationships in reposi-
tories. 
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The subject of study is models and repositories of 
software classes for OOP technologies. 

The research aims to reduce the time spent on 
placement, search, and transformation of classes within 
the class repository. For this purpose, the following tasks 
should be solved: 

– to create a class model; 
– to develop a mechanism for placing a class (class 

group connected by a certain relation) in the class reposi-
tory;  

– to develop a mechanism for searching a class (class 
group) by specified characteristics. 

 
1 PROBLEM STATEMENT 

Let assume there be a set of separate software classes 
represented by their codes 

 
 mC={cCod1, … , cCodn}, 

 
as well as a set of class groups linked by some relations 
 

mGrC={GrC1, … , GrCk}. 
 

Each group has the form: 
 

GrCi = <Rel, {<cCod1, Role>, …, < cCodm, Role>}, 
 

where Rel  is the relation uniting the group, 
– Role is the role of each class in the relation. 
mC and mGrC should be placed in a storage reposi-

tory: 
 

(mC, mGrC)  Storage. 
 
To ensure the placement and search of elements in the 

storage, it is proposed to use the ModelC model for each 
class, containing its characteristics sCharacter . Then the 
storage can be represented by a tuple  

 
Storage = <mModelC, mC, mGrC>. 

 
This makes it possible to organize the search for the 

required class by a request to the repository storage of the 
form: 

 
Request (sCharacter)  mModelC = sCr, 

 
where sCharacter is a set of desired characteristics for the 
sought class, 

– sCr is a discovered set of relevant classes. 
A similar query has a form for finding a group of 

classes related by the Rel relation: 
 

Request (sCharacter)  mModelC = sGrCr, 
 

where sGrCr is the discovered set of relevant class 
groups. 
 

2 REVIEW OF THE LITERATURE 
Identifying its type is the first task of organising a 

class repository. Traditionally, program classes are stored 
in libraries. Such libraries provide ready-made, tested 
classes for solving everyday tasks like working with text 
strings, files, graphical interfaces, etc. [2]. They also im-
plement basic functionality that can be used in different 
projects, and are usually well documented and have a 
stable API, which makes them easy to use. However, li-
braries are focused on a specific programming language, 
so their reuse is limited to a specific platform [1]. In addi-
tion, the classes in such libraries are usually highly spe-
cialised and cannot always be adapted to new needs, and 
the relationships between classes in libraries are usually 
limited to inheritance, which makes it challenging to inte-
grate them into complex systems.  

The paper [6] considers the possibility of storing het-
erogeneous information in a library, but it does not pro-
vide for storing groups of related elements with a specific 
role in the group belonging to the same programming 
language. The task of evaluating a library from the user’s 
point of view is analysed in  [7]. However, among the 
proposed criteria, there is no evaluation from the point of 
view of the ability to structure information. 

The paper [8] focuses on the issue of creating meta-
data for storing UML diagrams in a repository. We be-
lieve that in the framework of our research, such metadata 
can be a model of a software class. 

Some authors [9, 10, 11] analyse the capabilities of 
known repositories for software. Undoubtedly, it is possi-
ble to organise a repository of classes and class groups 
within the repository capabilities. However, such a solu-
tion seems to be excessively costly.  

The second task of building a class repository is the 
mechanism of placement and search of stored elements 
(classes, class groups). The efficiency of searching code 
in natural language using different methods is investi-
gated in the paper [12]. The task can be significantly sim-
plified if, when loading an element into the repository, we 
use a class model supplemented with natural language 
text about the purpose of the class and its functions 
(methods) [13]. This solution can be taken as a basis for 
searching for the required class in the repository. 

However, given the use of classes in different subject 
areas, the problem of matching the query and class de-
scription texts arises. In the study [14], an adaptive text 
comparison method is proposed, but it is applicable when 
the degree of overlap between the elements of the com-
pared texts is high. A more universal solution, based on 
the pre-definition of terms, is proposed in [15]. The study 
[16] solves the problem by identifying lexically similar 
words.  A solution based on clustering and fuzzy string 
comparison is proposed in [17]. Such solutions can be 
adopted if the subject domain is defined and there are 
enough texts for preliminary analysis. In our case, the set 
of subject areas is a condition of the problem. In our opin-
ion, a simplified term extraction procedure and an im-
proved method for calculating the Levenshtein distance 
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for string comparison, as a universal and quite effective 
one, should be addressed [18]. 

When placing and searching classes in the repository, 
the task of code fragment extraction and comparison may 
arise. The task of code retrieval has recently become very 
popular [19]. In [20], an approach to cross-language code 
search is proposed, which is based on building and scan-
ning a unified abstract syntax tree (UAST) to automate 
code comparison partially. The method is quite universal, 
but it seems to be too complicated for our task.   

Deep learning methods for determining the semantic 
properties of programs are analysed in [21]. The methods 
can give a general characteristic of a program, whereas a 
class repository needs information about class elements. 
Comparison of code fragments based on functions, con-
trol statements and data types is considered in [22]. A 
similar task, but in relation to analysing the class structure 
and selecting its separate elements, was solved in [4], 
which can be taken as a basis for developing a class re-
pository.  

An interesting idea is proposed in [23], where the effi-
ciency of software reuse is determined based on software 
metrics. However, with respect to the class repository, the 
metrics-based definition of class inclusion in the reposi-
tory seems to be too risky. 

 
3 MATERIALS AND METHODS 

Repository and class models. The repository model 
contains a set of class representations (models), a set of 
terms, and a set of class codes. The class model creates a 
class representation (class metadata). The purpose of the 
model is to ensure the class is loaded into the repository 
and searched for upon request (Fig. 4). The proposed 
model is a further development of the class model pro-
posed in [13]. A significant development of the proposed 
model is the inclusion of information about relationships 
with other classes and the role of the class in relation-
ships. The set of terms ensures a preliminary search for 
classes in the storage. The extraction of terms (keywords) 
from the text is discussed in detail in [24]. 

 

 
Figure 4 – Class (class group) search scheme) 

 
 
 
 

The class repository is represented as a tuple  
 

RepositClasses = <sMClass, KeyDict, sClassCode>, (1)

 
where sMClass – set of class models; KeyDict – diction-
ary of keywords; sClassCode – set of program class 
codes. 

The KeyDict dictionary contains many entries 
 

KeyDict = {DictEntry1, … , DictEntryk }. 
 
Each entry is represented as a tuple:  

 
DictEntryi = <keyword, sSynonym>, 

 
where keyword is a key word and sSynonym is a set of 
synonyms for this keyword. 

To find the required class, each class is represented by 
its general purpose of use and the purpose of using each 
method. Information about the class’s purpose, the class 
type and the relationships will be placed in the class 
header. Information about the class methods will be 
placed in the methods view. Class attributes are not 
planned to be used in the class search procedure, but it 
makes sense to enter them into the model as additional 
information for the user when choosing the best class if 
the search result is a group of classes.  

A class is represented by a tuple:   
 

c = < cHead , sMeth,  sAttr , sKeyword >, (2)

 
where cHead  – class header; sMeth – set of functions 
(methods) of a class; sAttr – set of attributes of a class; 
sKeyword – set of keywords used in the preliminary stage 
of class search. 

Class header. It is proposed to include the general 
purpose of using the class in the class header as a separate 
sentence to compare classes. 

Thus, the class header is represented as a tuple:  
 

cHead=< cName, cPurpose, type, relation, lang, 
version>, 

(3)

 
where cName – class name; cPurpose – purpose of using 
the class; type – class type; relation – relationship with 
other classes: lang – programming language; version – 
class version. 

The class type can take the following values: аbstract 
– abstract class; ordinary – ordinary class; compos – class 
transformed for composition; aggreg – class transformed 
for aggregation; queue – class implementing a queue for 
aggregation. 

The type of the relation element depends on the type 
of the class.  
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For аbstract and ordinary type classes, the relation 
has the following form: 

 

relation =< sParent, sCompos, sAggred>, (4)

 
where sParent – set of parent class names for a given 
class; sCompos– set of class names used by a given class 
to implement composition (object classes can be ordinary 
classes or classes transformed for composition); sAggred 
– set of class names used by a given class to implement 
aggregation (object classes can be ordinary classes or 
classes transformed for aggregation). 

For a compos-type class, the relation has the following 
form: 

 

relation =< cNameMain, cNameSource>, (5)

 
where cNameMain – main class name; cNameSource – 
source object class name 

For a queue-type class, the relation has the following 
form: 

 

relation =< sClient, cNameObject>,   (6)

 
where  sClient is a set of names of client classes (classes 
willing to access the object class); cNameObject – object 
class name. 

Class attributes. To understand the essence of a class 
attribute, it is proposed that the concept of the purpose 
(designation) of the attribute and its type be introduced 
into the model. 

As a result, each attribute from the set sAttr will be 
represented as: 

 

Attr=< attrName, attrPurpose, attrType>, (7)

 
where attrName – attribute identifier; attrPurpose – at-
tribute purpose; attrType – attribute type. 

Class methods. The main information for searching 
classes is in the class methods. Therefore, it is proposed 
that each method’s designation be formulated as a short 
phrase, for example, “calculate the cost of the order”. For 
the method’s arguments, the earlier attribute rules should 
be used. 

As a result, each method from the set sMeth (2) will 
take the form as follows: 

 

func=< fName, fPurpose, fText, sArgs, returnVal, 
sRsArgs, startAddr, endAddr>, 

(8)
 

where fName – function (method) name; fPurpose – func-
tion (method) purpose; fText – function (method) text. 

sArgs – set of method arguments; each argument is 
represented by: an identifier id, a type argType, and a 
purpose argPurpose; returnVal = <retType, purpose 
resp> – the return value of a function (represented by the 

value type and target); sRsArgs – set of arguments that 
return the result of a calculation; startAddr – address of 
the start of the method in the class code; endAddr – ad-
dress of the end of the method in the class code. 

Repository functions. The following procedures are 
defined for the classes in the repository: 

– Add a class; 
– Add a class group; 
– Search a class; 
– Search a class group; 
– Upgrade a class; 
– Delete a class; 
– Delete a class group. 
Add a class. After entering a new class cNew, its code 

is compared with the codes of classes in the repository. If 
a match is found between the codes cNewCode=cCodei, 
then the input operation is cancelled. If a match of class 
names is found cNew.cName=c.cNamei, then the special-
ist must change the name of the loaded class. 

The methods cNew.sMeth are automatically extracted 
from the class code. 

The specialist must formulate the purpose of the class 
cNew.cHead.cPurpose within one short phrase. The pur-
poses of each method cNew.funci.fPurpose, implementing 
the main purpose of the class, should be formulated in a 
similar way. Based on the purpose of the class and its 
methods, the program creates keywords for the class 
cNew.sKeyword and replenishes the dictionary of key-
words of the KeyDict storage repository. 

 
KeyDict. sKeyword  cNew.sKeyword. 

 
Add a class group. The entry operation is cancelled if 

a class group is entered and all the codes match the group 
in the repository. 

If a class group related by an inheritance relationship 
is entered, and a match is observed for the code of the 
parent class, then the derived classes are entered accord-
ing to the rules for entering a separate class. 

If a class group related by a composition relationship 
is entered, and the codes of the main classes match, but 
the codes of the attribute classes do not match, then a spe-
cialist is called in to correct the error. 

If a class group related by an aggregation relationship 
is entered, and a mismatch in the code is detected for any 
class in the group, then the entire group is entered under a 
new name. 

If a match in the class names is detected, then the spe-
cialist must change the name of the loaded class. 

For each class in the group, the operations of describ-
ing the class purpose and its methods are performed. The 
program, based on the purpose of each class and its meth-
ods, creates keywords for the class. 

Search a class. To search for a class, the user must 
formulate a query/request in the form of text that formu-
lates the purpose of using this class  

 

Request = rText, 
rText– request text. 
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The system forms a list of keywords from the query 
nouns 

 
Request  < rText, sRKeyword >, 

 
where sRKeyword – set of keywords extracted from a 
query. 

The system detects the occurrence of query keywords 
in the repository’s KeyDict keyword dictionary. If some 
query keyword is detected in the dictionary,  

 
RKeywordj = DictEntryi 

 
then sRKeyword is being updated with synonyms for this 
keyword.  
 

sRKeyword  sRKeyword  DictEntryi.sSynonymi. 
 
Based on the comparison of sRKeyword with the lists 

of class keywords, a preliminary set of candidate classes 
for the response to the request sResponseClasses1 is 
formed. 

The next step is to compare the text (fuzzy string 
comparison) of the rText request with the texts of the pur-
pose of the cPurposei class and its fPurposei,j  methods for 
each class from sResponseClasses1. 

As a result, a response to the request is received in the 
following form: 

 
sResponseClasses1  sResponseClasses2 =  

={ClassCode1, … , ClassCodeq}, 
 
where q is set by user. 

The resulting list of candidate classes is ranked by the 
degree of compliance with the query. The user can view 
the class code from the list.  

Additional restrictions can be added to your query, for 
example, by specifying the class language:  
Request = < rText, lang >. 

Search a class group. Searching for a class group starts 
with searching for a single class. 

For example, the parent class. Unlike searching for a 
single class, the relationship of that class to other classes 
in the group should be added to the query: 

 
Request = < rText, relation,type>. 

 
The search for a class is performed in the previously 

specified sequence. Then, at the user’s request, it is possi-
ble to see the entire group of classes connected by the 
specified relationship. 

 
4 EXPERIMENTS 

In accordance with the proposed model, a program for 
conducting experiments, ClassCell, was developed. Fig. 5 
shows the process of loading a class into the repository. 
The Composition converter block [4] was used as a code 

analyser, and the TerEx [24] software product was used to 
extract keywords. 

 

 
Figure 5 – Scheme of loading a class into a repository 

 
Figure 6 shows the process of searching for a class in 

the repository. Based on a keyword search, a set of 
classes, sClasses1, is formed at the first stage. At the sec-
ond stage, as a result of comparing the query texts and 
class models, the set of proposed classes is reduced to 
sClasses2. 

 

 
Figure 6 – Searching for classes in the repository 

 
Figure 7 shows the first step of loading a new class 

into the repository. The user can copy the class text or 
enter it as a separate file. At the same time, the purpose of 
the class should be entered. 

 

 
Figure 7 – The first window of the procedure for loading a class 

into the repository 
 

Fig. 8 shows the window that the user sees after enter-
ing a class search query. The program offers a list of  
classes that were found. If the user wishes, he can see 
class codes, class methods, and class and method assign-
ments.class codes, class methods, and class and method 
assignments. 
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Figure 8 – The first window of the procedure for searching a 
class in the repository 

 
5 RESULTS 

The ClassCell program allowed us to conduct a series 
of experiments to determine the time of loading and 
searching for classes (100 classes in total). The study’s 
results were the time characteristics and completeness of 
query responses. Loading a class requires time from 3 to 
20 minutes. The average time was 7.9 minutes. At the 
same time, loading the code was performed in an average 
of 20.1 seconds. The rest of the time was spent on formu-
lating the purpose of the class and its methods. 

The time to search for a class in the repository is from 
2 to 7 minutes. Basically, this is the time for composing 
the query text and viewing the detected classes, since no 
more than 10 seconds were spent directly searching for a 
class in the repository.  

The experiment showed that increasing the number of 
classes virtually has no effect on the time needed to 
search for a class. If we assume that the time for a class 
search in an unindexed library is about 5 minutes per 
class, then from the graph (Fig. 9) it follows that even 
with 10 classes in the repository, the time for a class 
search in it is 2.5 times less than in the library. 

 

 
Figure 9 – Time to search for classes in the library  

and repository 
 
In all cases, the set of classes representing the search 

result contained all classes relevant to the query subject 
area, unless a limit was imposed on the number of classes 
in the query response. 

 
 
 

6 DISCUSSION 
We assume that the user who uploads a class to the 

repository is the developer of this class. Then the forma-
tion of information about the class designated purpose and 
methods will not take much time. In addition, we do not 
limit the volume of this information and do not require 
precise wording. The more text there is in the class de-
scription and in the request for its search (of course, from 
the subject area under consideration), the more terms will 
be highlighted, the more likely it is that all the “targeted 
classes” will be found. At the same time, we are studying 
the possibility of using artificial intelligence to formulate 
the purpose and capabilities of a class based on its code. 

It should be noted that existing libraries do not offer 
mechanisms for working with class groups, while they 
can be partially or entirely reused. 

The rationale for limiting the number of classes in a 
query response remains an open issue.  

 
CONCLUSIONS 

A model of a software class has been developed 
which, unlike existing ones, allows for the organisation of 
groups of classes linked by inheritance, composition and 
aggregation relationships. 

A mechanism for placing classes in a repository has 
been developed, providing for automatic replenishment of 
the dictionary of terms, separate storage of the code and 
class model with keywords and possible links to other 
classes involved in the relationship. 

A mechanism for class searching based on a natural 
language query has been developed, providing a two-
stage process of searching for relevant classes. At the first 
stage, it was done by keywords, at the second stage – by 
comparing the query texts and the class description, the 
third stage (if necessary) implied determining all classes 
associated with the desired, specific relationship 

The software was created to perform experiments. The 
experiments showed that, with 10 classes already in the 
repository, a significant reduction in the time for loading 
and searching for classes was observed. In all cases, the 
set of classes representing the search result contained all 
classes related to the subject area of the query, if no limit 
was imposed on the number of classes in the response to 
the query. 

The conducted research can serve as a basis for con-
structing repositories of software classes in design organi-
sations using object-oriented technologies. 
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AНОТАЦІЯ 

Актуальність. Використання раніше розробленого коду, зокрема, програмних класів та груп класів, пов’язаних відно-
синами спадкування, агрегації та композиції в об’єктно-орієнтованих технологіях, істотно скорочує час проектування про-
грамного забезпечення.  

Мета роботи.  Проблеми виникають при необхідності зберігання класів різного призначення. У цьому випадку найме-
нування класу не може бути його характеристикою для пошуку. Створення спеціальної структури, що пов’язує ім’я класу з 
його призначенням, істотно ускладнить сховище класів. Крім цього, якщо деякий клас пов’язаний відносинами з іншими 
класами, то необхідно зберігати поряд з класом його зв’язки, що може суттєво ускладнити як розміщення класу у сховищі, 
так і надалі його пошук. Метою роботи є створення спеціального сховища програмних класів, в якому клас представлений 
моделлю, що дозволяє визначити його призначення, можливі зв’язки з іншими класами та роль у цих зв’язків.  

Метод. Розроблено математичну модель програмного класу, яка дозволила визначити призначення класу та можливі 
зв’язки з іншими класами. Запропоновано метод автоматизованого розміщення та пошуку окремих класів, а також груп 
класів у сховищі класів. Запропоновано модель сховища для розміщення як окремих класів, так і груп класів, пов’язаних 
відносинами спадкування, агрегації та композиції. Розроблено механізм автоматизованого додавання окремого класу або 
групи класів до сховища, а також пошуку та видалення окремого класу чи групи класів. 

Результати. Для апробації запропонованих рішень розроблено програму ClassCеll. Проведено експерименти для визна-
чення часу та якості виконання операцій розміщення та пошуку класів та груп класів у сховищі. Результати показали 
суттєве скорочення часу на пошук класів порівняно з відомими бібліотеками.  

Висновки. Запропонований метод автоматизованого розміщення та пошуку класів на основі моделі класу дозволяє 
підтримувати версії класів, суттєво скоротити час на пошук потрібного класу та пов’язаних з ним класів. Метод може бути 
використаний для класів на різних об’єктно-орієнтованих мовах.  

КЛЮЧОВІ СЛОВА: об’єктно-орієнтоване програмування, клас, пошук класу, композиція, успадкування, агрегація, 
групи класів, синтаксичний аналіз.  
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