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ABSTRACT 

Context. Finding solutions to problems with an incomplete set of necessary data is a relevant problem in various applied re-
search. In object-oriented programming, a similar problem arises when it is necessary to create a class object in the absence of some 
data regarding its initialization. 

Objective. If there is enough data to solve a certain set of problems, it is advisable to create an object of the corresponding class. 
Problems arise when not all attributes of the created object have values. This can lead to errors in the operation of the object when 
calling methods that use undefined attributes. The aim of the work is to develop a mechanism that provides blocking of methods that 
are not ready to work, as well as their gradual unlocking as values for the attributes are defined. 

Method. A mathematical model of the class is proposed, which allows distinguishing two subsets of attributes that do not have 
values at the time of creating the class object. A method has been developed that automatically converts the source class, adding a 
mechanism for locking/unlocking certain methods depending on the presence or absence of attribute values that these methods di-
rectly or indirectly use. 

Result. The Class Transformer software product was created, which allowed a series of experiments to be conducted that con-
firmed the effectiveness of the research. The experiments showed a significant reduction in class conversion time compared to per-
forming this work in the traditional way. 

Conclusions. The proposed method for automated class conversion in conditions of incomplete attribute definition, which, on the 
one hand, allows you to start working with the object without waiting for the moment of complete data definition, and on the other 
hand, reduces the time for class conversion. The method can be used for various object-oriented programming languages. 

KEYWORDS: object-oriented programming, classes, undefined attributes, method locking, parsing, class conversion. 
 

ABBREVIATIONS 
OOP – object-oriented programming. 

 
NOMENCLATURE 

attrName is an attribute identifier; 
attrType is an attribute type; 
cHead is a class heading; 
cName is a class name; 
fName is a method name; 
sArgs is a set of method arguments; 
sAttr is a set of class attributes; 
sConstr is a set of class constructors; 
sMeth is a set of class methods; 
sOperand is a set of operands; 
reType is a type of the return value; 
TClassLoad is a time to load the class into the Class-

Transformer; 
TFConstr is a time to form a constructor; 
TFMethLock is a time to form methods with blocking; 
TFMtxFA is a time for formation of the MtxFA ma-

trix; 
TFMtxFF is a time for forming the MtxFF matrix; 
TFSet is a time to form set() methods; 
TSAttrInMeth is a time to search for attributes in 

methods; 
TSMethInMeth is a time searching in methods for 

other methods that use undefined attributes; 

TUndefAttrRendering is a time to form a set of de-
fined attributes; 

var is a variable; 
TProgrammRunning is a time to transform the class 

into a ClassTransformer. 
 

INTRODUCTION 
Object-oriented software development technologies 

are currently widely employed [1, 2]. Object-oriented 
software products find application across diverse fields of 
activity [3, 4]. Regardless of the specific domain for 
which a software product is created, users frequently face 
the necessity of making decisions under conditions of 
incomplete or imprecise input data. It is desirable that the 
software to some extent helps in solving such problems. 
This paper examines the problem of organizing the opera-
tion of object-oriented programs when dealing with in-
complete input data. The fundamental elements of such a 
program are the software class and the object instantiated 
from it. The developer of a software class must guarantee 
the full functionality of the class object upon its creation. 
This implies the necessity of possessing the complete set 
of data (attribute values) at the moment of class object 
initialization. This requirement may conflict with the ac-
tual technologies within the domain. For instance, an in-
complete dataset might suffice to execute a certain portion 
of the required functions, potentially for an extended pe-

173



p-ISSN 1607-3274   Радіоелектроніка, інформатика, управління. 2026. № 2 
e-ISSN 2313-688X  Radio Electronics, Computer Science, Control. 2026. № 2 

 
 

© Kungurtsev O. B., Antonov А. О., Novikova N. O., 2026 
DOI 10.15588/1607-3274-2026-2-15  
 

riod. Awaiting the availability of complete data before 
object creation leads to losses of various natures within 
the application domain of the software product. A poten-
tial resolution might involve creating a multitude of 
highly specialized classes; however, this results in the 
complication of the software structure and reduces the 
potential for code reuse. Thus, a problem exists regarding 
the utilization of objects instantiated from software 
classes under conditions of incomplete initialization data. 

The object of study is the processes of determining 
the functionality of software systems under conditions of 
incomplete data. 

The subject of study is models of software classes 
and the mechanisms of operation of their objects under 
conditions of incomplete data on the meaning of attributes 
in OOP.  

The research aims to reduce the time it takes to proc-
ess events in software systems by creating class objects 
under conditions where not all attribute values are known. 
To achieve this goal, the following tasks must be solved: 

– to develop a software class model that takes into ac-
count uncertain values for some attributes; 

– to develop a method for transforming a software 
class into a form where its objects can operate under con-
ditions of incomplete attribute value data; 

– to evaluate the effectiveness of the proposed solu-
tions. 

 
1 PROBLEM STATEMENT 

Let us represent the software class as a set of methods 
and attributes: 

c=<sAttr, sMeth>. 

Any method is a function of some subset of the class 
attributes: 

Methi = f(sAttrMi), where sAttrMi  sAttr.   

Suppose that at a specific time instant t0, only a por-
tion of the attributes can receive values: 

sAttr = sAttrWithVal  sAttrWithoutVal.  

Then, the attribute subset required for a method Methi  
can be partitioned as: 

sAttrMi = sAttrWithValMi  sAttrWithoutValMi. 
If a class object cObj is created at time t0 any method 

Methi must be blocked Methi  BlockMethi   under the 
condition that sAttrWithoutValMi ≠ 0. 

If, during the operation of the class object cObj, an at-
tribute attrj  receives a value (i.e., attrj  sAttrWithValMi) 
and the corresponding subset of missing attributes for a 
method becomes empty (i.e., sAttrWithoutValMi = 0), 
then the corresponding method must become unblocked 
(BlockMethi  Methi ). 

 
2 REVIEW OF THE LITERATURE 

The formulated problem can be categorized as a self-
adaptive software creation task. In this context, the paper 
[5] is of interest, as it provides an analysis of adaptive 
system organization principles and highlights the signifi-

cance of feedback. However, this study does not propose 
solutions at the level of concrete programming technolo-
gies. 

The study [6] addresses the issue of incomplete data, 
suggesting that missing data should be imputed based on 
the history of their values to maintain the statistical sig-
nificance of the entire dataset. When applied to classes, 
this approach could lead to significant errors during the 
execution of individual class methods. A somewhat dif-
ferent situation is analyzed in the paper [7], where data 
incompleteness is attributed to the presence of noise and 
outliers. The recommendations pertain to isolating useful 
data from that distorted by interference. Such a solution 
might find application in object-oriented systems, but not 
at the level of object manipulation, but rather at the stage 
of input data preprocessing. 

If missing data are considered as data with an unde-
fined type, then the study [8] is relevant, as it demon-
strates how to maintain program quality during the grad-
ual definition of types. However, existing programming 
languages with dynamic typing [9] do not allow transi-
tioning from some initially established type to a static 
(finally determined) one. 

Since the initial data for class object creation are its at-
tribute values, research [10], which proposes defining the 
effectiveness of class attributes in terms of executing its 
primary functions, is of interest. If the proposed idea is 
conceptualized as defining the minimal set of attributes 
required for class object instantiation, it could be applica-
ble to this research. 

The resolution of the incomplete data problem for ob-
ject initialization is intrinsically linked to the delineation 
of class elements such as attributes and methods. The 
article [11] examines the syntactic analysis of a class, but 
the primary focus is on determining the performance of a 
novel deterministic algorithm that executes a full code 
analysis, which is excessive for the objectives of the cur-
rent study. Parsing is also addressed in the paper [12]; 
however, its authors only reveal the object-oriented struc-
ture of the program without detailing the class elements. 
A partial analysis of class code is implemented in the 
study [13], which can be utilized in this investigation. 

Solving the issue of indeterminate attributes necessi-
tates the formalization of class description, i.e., the crea-
tion of its model. For the last two decades, the UML lan-
guage has remained relevant for constructing models and 
diagrams in object-oriented technologies [14]. Neverthe-
less, UML class models are primarily intended to repre-
sent class interactions, rather than the interactions of their 
constituent elements. An attempt to enhance UML was 
proposed in the study [15]. The author points to the short-
comings of UML and suggests using the new modeling 
language Matching Machine, which aims to partially link 
attributes and the actions performed upon them. However, 
this language cannot currently be used to discover and 
model the complete interaction between attributes and 
methods within a software class. The study [16] proposes 
a mathematical model of a software class used for finding 
and comparing classes that can be related by inheritance. 
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This model allows for the identification of the internal 
elements of a class. Despite the model’s narrow, special-
ized use, the principles of its construction can be em-
ployed in this research. The mathematical model of a 
class proposed in the paper [13] also deserves attention, 
where the primary focus is on working with attributes, but 
unlike this study, only within the context of class compo-
sition. 

 
3 MATERIALS AND METHODS 

Class model. 
The class is represented as a tuple: 
 

c = < cHead, sAttr, sMeth >. (1)
 
The class header is represented as a tuple: 
 

 cHead = < cName, cName1 >,  
 

where cName – name of the source class; cName1 – name 
of the transformed class. 

Each attribute from the set sAttr is represented in the 
form:  

 
Attr = < attrName, attrType >. 

 
The set of methods sMeth is represented by the tuple:  
 

sMeth = < sFunc, sConstr, dest >. (2)
 
Any element from sMeth has the form:  
 

Methi = < fNamei, mArgsi, retTypei, sOperatori >, (3)
 

where retTypei – the type of value that the method returns. 
Any operator is represented as a set of operands (vari-

ables, constants, function calls): 
 

Operator = sOperand. 
 
Each operand can be of one of three types: 
 

operandi = const  var  methCall,           
 
where const – constant; var – variable; methCall – class 
method call. 

From the perspective of method control, operands of 
two types are of interest: variables, which are class attrib-
utes, and function calls. In this case, formula (3) takes the 
form:  

 
Methi = < fNamei, mArgsi, retTypei, sAttrMi,  

sMethCallMi >, 
(4)

 
where sAttrMi – attributes used in the method Methi; 
sMethCallMi – class methods used in the method Methi. 

All attributes can be divided into two categories from 
the viewpoint of their mutability during the class object’s 
operation:  

 
sAttr = sImmutableAttr  sMutableAttr. (5)

 
The subset sImmutableAttr includes constant attrib-

utes, i.e., attributes whose value cannot change after ob-
ject initialization (e.g., an employee’s date of birth). The 
subset sMutableAttr includes attributes whose value can 
change after object initialization. 

From another perspective, all attributes can be divided 
into two groups depending on the definiteness of their 
values during the class object’s operation:  

 
sAttr = sAttrWithVal  sAttrWithoutVal.   (6)

 
The subset sAttrWithVal includes attributes that have 

values at the moment of class object creation. The subset 
sAttrWithoutVal  includes attributes that may remain un-
initialized for some time after class object creation. Thus:  

 
sAttrWithoutVal = s1ImmutableAttr  

s1MutableAttr, 
(7)

 
where s1ImmutableAttr  sImmutableAttr;  
s1MutableAttr   sMutableAttr.   

The introduction of the concept of indeterminate at-
tributes necessitates the definition of indeterminate meth-
ods ( sUndefMeth ), which utilize these attributes. 

If  attrj  attrj  sAttrWithoutVal  attrj  sAttrMj,    
then the class method Methi  sUndefMeth.  

Method for сlass transformation via the creation of 
a method locking / unlocking mechanism. 

Input data: A given class from which it is meaningful 
to instantiate objects despite incomplete information re-
garding attribute values. We assume that the class under-
going transformation is not inherited from another class. 

First Stage. Formation of defined and indeterminate 
attribute sets. We analyze the set sAttr and form the sub-
set of attributes sAttrWithoutVal that lack values at the 
moment of class object creation. From sAttrWithoutVal, 
we distinguish the subset of attributes sImmutableAttr, 
which remain unchanged during object operation, and the 
subset of mutable attributes s1MutableAttr. 

Second Stage. Determination of indeterminate meth-
ods (those using indeterminate attributes). For every 
method Methi  sMeth we determine the subset of attrib-
utes it utilizes as operands: 

sAttrMi  sAttr.  

We isolate the subset of value-less attributes from sAt-
trMi: 

 
sAttrWithoutValMi  sAttrMi  sAttrWithoutValMi  

sAttrWithoutVal. 
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Every method Methi for which sAttrWithoutValMi ≠ 0 
is included in the set of indeterminate methods sUn-
defMeth. 

Third Stage. Identification of methods utilizing inde-
terminate methods. A method that invokes an indetermi-
nate method is itself considered indeterminate. For every 
method Methi  sMeth we determine the subset of meth-
ods it utilizes as operands: sMethCallMisMeth. 

We isolate the subset of references to indeterminate 
methods from sMethCallMi: 

sUndefMethMi   sMethCallMi  sUndefMethMi   
sUndefMeth. 

Every method Methi for which sUndefMethMi  ≠ 0 is 
then included in the set of indeterminate methods sUn-
defMeth. 

We define an element of the sUndefMeth as: 
 

sUndefMethj =< fNamej, sAttrWithoutValMj,  
sUndefMethMj >. 

 
Fourth Stage. Creation of method control matrices, 

method modernization. The mechanism for controlling 
method lockings, dependent on attribute states, is conven-
iently represented using a matrix MtxFA (Table 1). 
 

Table 1 – MtxFA matrix for method locking control based on 
attributes 

Attributes 

Methods 

a1 a2 a3 … ak–1 ak 

f1 true false true … true 0 

f2 false true true … true true 

… … … … … … … 

fq true true false … false true 

 
The matrix presents the states of attributes a1, a2, 

a3,…, ak–1, ak from the set sAttrWithoutVal and the names 
of functions f1, f2,…, fq  from the set sUndefMeth. Each 
cell of the matrix can have the value false (blocking) or 
true (no blocking).If, at the moment of class object crea-
tion, the entry MtxFAi,j contains the value false, it signi-
fies that the attribute aj lacks a value and consequently 
blocks the function fi. Conversely, if the cell MtxFAi,j con-
tains the value true, it indicates that the attribute aj is not 
blocking for the function fi. 

As the class object operates, the attributes from the set 
sAttrWithoutVal progressively acquire values, and the 
locks are removed from the methods belonging to the set 
sUndefMeth. 

The mechanism for controlling method lockings de-
pendent on the state of other methods is conveniently rep-
resented using the matrix MtxFF (Table 2). 

Table 2 – MtxFF matrix for method locking control based on 
methods 

Methods 
Methods 

f1 f2 … ft 

f1 true true … false 

f2 false true … true 

… … … … … 

fq true false … true 
 

In the matrix MtxFF , the methods (functions) belong-
ing to the set sUndefMeth are listed both vertically and 
horizontally. If the entry MtxFFi,j contains the value false, 
it implies that the method fj is indeterminate, and conse-
quently, the method fi is blocked. 

As the class object operates, the locks are removed 
from the methods within the set  sUndefMeth. 

The result of executing this stage is the creation of the 
locking control matrices and the modernization of the set 
of indeterminate methods:  

 

sUndefMeth  sModUndefMeth. 
 

Fifth Stage. Adjustment of class constructor code. 
Elements associated with indeterminate attributes are re-
moved from every constructor. 

We represent the set of constructors as: 
 

sConstr = {constri};   i = 1,  sConstr . 
 

A constructor is represented as a set of arguments and 
operators: 

 

constri = {< sArgs, sOperator >}. 
 

We define the set of operators that do not utilize the 
indeterminate attributes sAttrWithoutVal: 

 

sDefOperator = { operatorj  sAttrWithoutValk  

op operatorj },  
j = 1,  sOperator ;  k = 1,  sAttrWithoutVal ; 

 

where the relation op  denotes the non-use of an attribute 
in the body of the operator. 

sDefOperator represents the constructor’s new set of 
operators. 

We then define the constructor arguments that do not 
utilize attributes from sAttrWithoutVal: 

 

sDefArg = { argsj   argsj  op  sDefOperator }; 
 j = 1,  sArgs . 

 

sDefArg represents the constructor’s new set of argu-
ments. The operations considered are repeated for all con-
structors. The result of executing this stage is the modern-
ized set of constructors: sConstr  sModConstr. 

Sixth Stage. Adjustment of attribute value setting 
methods. For every attribute attri  sAttrWithoutVal a 
set() method must be created to assign its value during the 
object’s operation. Furthermore, if attri  s1MutableAttr, 
the set()i method can be used after the initialization of 
attri. If, however, attri  s1ImmutableAttr, the set()i  
method must be blocked following attribute initialization. 

176



p-ISSN 1607-3274   Радіоелектроніка, інформатика, управління. 2026. № 2 
e-ISSN 2313-688X  Radio Electronics, Computer Science, Control. 2026. № 2 

 
 

© Kungurtsev O. B., Antonov А. О., Novikova N. O., 2026 
DOI 10.15588/1607-3274-2026-2-15  
 

We denote the relationship between an attribute and its 
value-defining method as:  

 

 attri  s1MutableAttr  set()i; 
 attri  s1MutableAttr  setB()i. 

 

Here, the symbol  denotes the requirement to create 
the method. set()i is a standard attribute value setting 
method.  setB()i  is a method for setting the value of at-
tribute attri, which is automatically blocked after its invo-
cation and is not used subsequently. 

The result of executing this stage is the modernized 
set of set() methods: 

 

sSetMeth  sModSetMeth, 
 

where sSetMeth  is the set of set() methods prior to mod-
ernization. 

Seventh Stage. Formation of the modernized class 
cName1. In the modernized class, the description of at-
tributes and methods that do not depend on the indetermi-
nate attributes sAttrWithoutVal remains unchanged. The 
method control matrices MtxFA and MtxFF, the set of 
modernized constructors sModConstr, the set of modern-
ized indeterminate methods sModUndefMeth, and the set 
of value-setting methods sModSetMeth are added. 

Case where class cName is derived from class cPar-
ent: 

Variant 1. Code for cParent is available 
First Stage. The methodology proposed above is ap-

plied to the class cParent. 
Second Stage. The proposed methodology is then ap-

plied to the derived class cName. 
Variant 2. Code for class cParent is inaccessible. 
First Stage. A set of indeterminate attributes 

sAttrWithoutValP for class cParent is constructed. This 
set is unioned with the set of indeterminate attributes of 
the derived class. 

Second Stage. A set of indeterminate methods sUn-
defMethP for class cParent is constructed (based on 
analysis or possibly experimentation). Every such method 
in class cParent is overridden by a wrapper method in the 
derived class. 

Third Stage. In the invocation of the cParent class 
constructor, fictitious, yet permissible, values are assigned 
for the indeterminate attributes. These values can be arbi-
trary since they will subsequently be blocked. 

Fourth Stage. For all attributes in the set sAttrWith-
outValP, set()  methods are created. 

Fifth Stage. The matrices MtxFA and MtxFF are 
augmented to include the indeterminate attributes and 
methods originating from the parent class cParent. 

 
4 EXPERIMENTS 

To implement the proposed methodology, the soft-
ware product Class Transformer was developed. Figure 1 
presents the operational diagram of the Class Transformer 
software product. Class Transformer accepts the code of a 
software class as input. As a result of the code analysis, a 
list of attributes is extracted and presented to the pro-
grammer for the identification of the indeterminate attrib-

utes sAttrWithoutVal. Based on the identified attributes 
and the analysis of the class method code, the set of inde-
terminate methods sUndefMeth is formed. The matrices  
MtxFA and MtxFF are then created to control the methods 
within the set sUndefMeth based on the values of attrib-
utes and other indeterminate methods.  

 
Figure 1 – Operational diagram of the ClassTransformer  

software product 
 

Operators are introduced into all methods sUndefMeth 
to enable the blocking of their execution if, at the time of 
invocation, not all utilized attributes or methods are de-
fined. The constructor code is adjusted based on 
sAttrWithoutVal. set() methods are added to the class code 
if they were absent in the source code. After performing 
all the listed operations, the output of the Class Trans-
former yields a transformed class that is capable of oper-
ating under conditions of attribute incompleteness and 
guarantees the full functionality of the class object. 

Figure 2 displays the graphical user interface window 
for forming the list of indeterminate attributes. 

 

 
Figure 2 – Formation of the list indeterminate attributes 
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5 RESULTS 
The validation of the proposed method and software 

consists of determining the operability of the software 
product and comparing the time required for class trans-
formation in both manual and automated modes. 

To conduct the study, six classes were created, con-
taining 5, 10, and 15 indeterminate attributes respectively, 
for the subject domains of “Tirefighting” and “Health-
care”. The number of methods was set at 3–4 per attrib-
ute. The list of indeterminate attributes was established a 
priori. 

To determine the time required for manual class trans-
formation, eight students who had successfully completed 
the course “Object-Oriented Programming” were en-
gaged. 

The time for manual transformation can be repre-
sented by the following formula: 

 

TManualTrasfer = TSAttrInMeth + TSMethInMeth 
+ TFMtxFA +TFMtxFF + TFMethLock + 

TFConstr + TFSet, 
(8)

 

where TSAttrInMeth – time spent on searching for attrib-
utes within methods; TSMethInMeth – time spent on 
searching within methods for other methods that utilize 
indeterminate attributes; TFMtxFA – time spent on form-
ing the MtxFA matrix; TFMtxFF – time spent on forming 
the MtxFF matrix; TFMethLock – time spent on forming 
methods with locking mechanisms; TFConstr – time 
spent on forming the constructor; TFSet – time spent on 
forming the set() methods. 

Figure 3 presents the experimental data for determin-
ing the average time required for manual class transfor-
mation as a function of the number of indeterminate at-
tributes in the input class. During the experiment, three 
errors were recorded (one during work with a class con-
taining 10 indeterminate attributes, and two during work 
with a class containing 15 indeterminate attributes). 
 

 
Figure 3 – Time required for manual class transformation 

 

The time for automated transformation can be repre-
sented by the following formula: 

 

TAutomaticTrasfer = TClassLoad +  
TUndefAttrRendering + TProgramRunning, 

(9)

 

where TClassLoad – time required to load the class into 
the Class Transformer; TUndefAttrRendering – time re-
quired to form the set of defined attributes (rendering the 
list to the programmer for selection); TProgramRunning – 
time required for the class transformation within the Class 
Transformer. 

Figure 4 presents the experimental data for determin-
ing the time required for class transformation in auto-
mated mode as a function of the number of indeterminate 
attributes in the input class. 
 

 
Figure 4 – Time required for class transformation in automated 

mode 
 

Thus, the validation demonstrated that the application 
of the automated method reduces the class transformation 
time by an average of 25 times and effectively prevents 
errors. The method locking mechanism slows down the 
operation of the class object. To estimate the time losses, 
the average execution time of the methods was deter-
mined under the condition that all attributes received val-
ues. Figure 5 shows the average measurement results for a 
class object with method locks and a similar object with-
out locks.    

 

 
Figure 5 – Average execution time of methods with and without 

blocking 
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6 DISCUSSION 
The conducted experiments demonstrated that the ap-

plication of the proposed method significantly reduces the 
transformation time of a class designated for working 
with partially indeterminate (or undefined) attributes. It 
should be noted that objects of the transformed class op-
erate somewhat slower than objects of a standard class 
with analogous functionality due to the utilization of the 
method locking mechanism (Fig. 5). If the problem of 
replacing one operational class object with another is re-
solved as values are assigned to the indeterminate attrib-
utes, a solution ensuring enhanced performance might be 
found, particularly when the number of indeterminate 
attributes is small. Additionally, a challenge exists regard-
ing the transformation of a descendant class (subclass) if 
the indeterminate attributes belong to the parent class 
(superclass), for which complete information (code) is 
unavailable.  

 
CONCLUSIONS 

It has been proven that a problem exists in organizing 
the operation of a class object under the condition of in-
complete attribute definition (or indeterminate attributes), 
the solution to which can improve the operational charac-
teristics of software classes in various object-oriented 
products. 

A software class model is proposed, which allows for 
the identification of indeterminate attributes, the methods 
dependent on them, and the methods dependent on other 
indeterminate methods. The model makes it possible to 
determine the operational part of the class at each stage of 
the gradual definition of attribute values. 

A method for automated software class transformation 
has been developed. It involves modifying the class code 
to enable class objects to adapt to operating conditions 
with indeterminate attributes. 

A software product, Class Transformer, has been cre-
ated to implement the developed method. Experiments 
were conducted that confirm the effectiveness of the ob-
tained scientific results. It has been established that 
classes transformed using Class Transformer fully execute 
their functions, and the automated transformation time is 
25 times shorter compared to the “manual” transformation 
mode. 
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AНОТАЦІЯ 

Актуальність. Пошук рішень для задач при неповному наборі необхідних даних – актуальна проблема різних приклад-
них дослідженнях. У об’єктно-орієнтованому програмуванні подібна проблема виникає за необхідності створити об’єкт 
класу за умови відсутності деяких даних щодо його ініціалізації.  

Мета роботи.  Якщо даних достатньо для вирішення деякої підмножини завдань, бажано створити об’єкт відповідного 
класу. Проблеми виникають, коли у створеного об’єкта не всі атрибути мають значення. Це може призвести до помилок у 
роботі об’єкта під час виклику методів, які використовують невизначені атрибути. Метою роботи є розробка механізму, 
який забезпечує блокування методів неготових працювати, а також поступове їх розблокування в міру визначення значень 
для атрибутів.  

Метод. Запропоновано математичну модель класу, яка дозволила виділити два підмножини атрибутів, які не мають зна-
чень у момент створення об’єкта класу. Розроблено метод, який автоматично перетворює вихідний клас, додаючи механізм 
блокування/деблокування певних методів залежно від наявності або відсутності значень атрибутів, які ці методи безпосере-
дньо чи опосередковано використовують. 

Результати. Створено програмний продукт ClassTransformer, який дозволив провести серію експериментів, що підтвер-
дили ефективність досліджень. Експерименти показали істотне скорочення часу перетворення класів порівняно з виконан-
ням цієї роботи традиційним способом.  

Висновки. Запропонований метод автоматизованого перетворення класу в умовах неповного визначення атрибутів, 
який з одного боку дозволяє не чекаючи моменту повного визначення даних починати працювати з об’єктом, а з іншого 
боку скорочує час на перетворення класу. Метод може бути використаний для різних об’єктно-орієнтованих мов програму-
вання.  

КЛЮЧОВІ СЛОВА: об’єктно-орієнтоване програмування, класи, невизначені атрибути, блокування методів, парсинг, 
перетворення класу.  
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