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ПРОГРАМ М НЫ Е СИСТЕМЫ: 
РАЗРАБОТКА И ПРИМЕНЕНИЕ

BASIC NOTIONS AND VARIANTS «IS-THE»-RELATIONS 
IN SEMANTIC DATA MODELS 

A. M. Babanov, E. S. Kvach
Tomsk Stale University, Tomsk Sity

Introduction
«lS-A»-relations are an important element of human intellectual activity 

(not only scientific). In the everyday speech, we often use the generalized and 
specialized notions - "Pushkin is a poet","The poet is a man".

In the field of science operations of generalization and specialisation make 
it possible to pass from the individual phenomena to their abstractions of 
different levels and vice versa. Numerous classifications in different areas of 
science confirm this claim. This important for a person notion has been long 
studied by researchers, but the task of a particular science impose its imprint 
assign a specific meaning to the idea of the of «IS-Ao>-relations [1, 2]. In [2, 3] 
two groups of meanings of «IS-A»-relations such as generic/individual and 
generic/generic are distinguish. The first group represents the interpretation of 
this relations, which are close to the sct-theoretic relation of elements 
memberships in the set. The second group represents interpretation «JS-A»- 
relations, which are close to the set-theoretic inclusion relation of one set into 
another.

In data modeling the form of the information representation, which is 
comprehensive for people, was not apparent immediately. In semantic models it 
appeared together with the Enhanced Entity-Relationship Model (EERM) in 80s 
of the last century [4, 5]. In this model such structural concepts as specialization 
and categorization arc introdused for representation of «lS-A»-relations.

But even in data modeling there is no common opinion about «IS-A»- 
structures so it is no wonder that these representations are different from logic 
bases. The paper proposes a new notion <<!S-THE»-relation appropriate data 
modeling. Moreover, attempt to synthesize logically consistent notional basis of 
the phenomenon was made. Next, the variety of data structures are determined 
in order to represent the «JS-THE»-relalions in data modeling. They include 
traditional categorization and specialization.

The definitions given in this paper are part of Entity-Relationship-Mapping 
Model (ERMM) fbj rules of data, structurization and integrity constraint 
definition concerning representation of «IS-ГНЕ»- relations.

The notion of «IS-A»-relation
The authors consider the views of logic and data modelers in order to get a 

complete and consistent picture of the representations about «lS-A»-relation.



In data modeling «IS-A»-re)ation is referred to as «specialization». It is 
also used to denote the top-down process of «IS-А»- hierarchy formation with 
full inheritance of characteristics. The reverse process is called generalization.

In logic, operations of generalization and specialization are known as 
division concepts [3, 4]. Logicians, in their definitions, focus primarily on the 
content (topic) of concepts, while data modeling experts mainly deal with 
structural and restrictive characteristics of these data classes [5, 7-10]. The, main 
purpose of specialization in data modeling is the possibility' of grouping 
characteristics i.e. generalized ones rise to the level of a superclass, whereas 
specialized ones descend to the corresponding subclass.

It is D.Smit and D.Smit who use the approach to the concept of 
specialization which is similar to logicians' flOJ. They propose to reduce the 
generalization hierarchy to separate true divisions of the generic concepts, 
however they call this hierarchy clusters.

As far as the elements «lS-A»-relations are concerned some authors [9] 
deal with the hierarchy of generalization of data types, the others [1] build «18- 
А» - hierarchy on data classes. Logicians concern hierarchies of concepts [4]. 
which seem to be more universal. In the case of the concepts of hierarchy, 
logicians suggest a hierarchy of characteristics and scope.

Precisely considering the two-level «lS-A»-hierarchy, it can be reasonable 
to speak of a generic (analogue supertype or superclass) and specific (analogues 
subtypes or subclasses) notions, in other words the system of specific notions. 
An additional condition (specific difference) makes it possible to distinguish the 
scope of specific notion from the scope of a generic notion, which is true for the 
object scope of the specific notion.

In data modeling one superclass specialization can collect subclasses 
formed on the different bases, which breaks the coherence of database schema 
and as a result the problems in the implementation of this scheme occur. 
Preferably, following the logicians and the Smiths only specialization with one 
basis of division of a superclass to subclasses is considered.

But we should avoid the canons of logic in demand for pairwise 
incompatibility of specific notions and covering of their scopes with the of scope 
generic notions [4]. Use of specializations in practice proves the necessity of this 
condition in data modeling.

Thus, it becomes essential to expand the interpretation of the operation of 
notion division, taking into account all the features of specialization in data 
modeling.

The notion <<IS-THE»-relation
lire logicians approach to the «lS-A»-relation problem seems to he more 

thorough, and it cannot be ignored when defining the notions that describe these 
relations, but we have to focus on data modeling. The second comer stone of 
this system of notions is mappings and the semantically significant mapping 
theory. The analysis of the mappings accompanying «IS-A»-relations allows 
considering this subject of investigation more deeply.



Two elements of scopes of different notions are connected by «IS-THE»- 
relation if and only if they represent the same objects of application domain 
(AD). «IS-THE»-re!ation is the binary l:l-relation determining a pair of inverse 
functional «IS-THE»-mappings. AD objects or their abstractions (data) are 
involved in these relation and mappings. If existing definitions of «IS-A»- 
relations connect a class with an object or a class with a class, «IS-ТНБ»- 
relations connect a objects with a object.

In general understanding «IS-THE»-relation allows specify ing «nearness» 
of notions in such sense: notions are near if there is at least one object fal ling 
under both of these notions. «IS-THE»-relation in such variant determines two 
partial functional mappings.

If two notions, one of which is generalization of another, are considered, 
«IS-ТНЕ»-relation becomes a subsumption relation. «IS-THE»-mapping [12] 
from scope of generic notion (superclass) to scope of specific notion (subclass) 
is still partial functional. And at the same time «IS-THE»-mapping from a 
subclass to a superclass becomes full functional.

«IS-THE»-c!uster (or, simply, cluster) is a system of classes constructed for 
restrictions of the same superclass notion; such, that all subclass notions use the 
same mapping in the bases of their subtyping. A base is a specific difference of 
objects of this subclass, which represents additional condition of subclass scope 
notions. The unity of mapping in the bases means, in the case of dichotomous 
division, splitting into subclasses depending on the presence or absence of 
images of the objects of the superclass with the same mapping. In the case of 
division by modification of basis it means the union of subclasses of objects of 
the superclass that have overlapping images at the same mapping. Such mapping 
can be called discriminating. In fact, it is this characteristic of superclass objects 
that determines their hits in subclasses.

To determine the clusters in the data scheme oriented hyperedges linking, 
in the general case, a few initial tops (subclasses), and the end top (the 
superclass) can be used.

The notion «IS-THE»-cluster is identical in meaning Lo the notion of a two- 
level specialization, which subclasses are formed in accordance with the same 
base. For example, consider the specialization of people within men and women 
(Fig. 1). The specific differentiation of men is "Gender = 'male'", women - 
"Gender = 'female'". In both cases the same mapping (Gender) is used. The 
objects of subclasses differ only by their images under this mapping. From the 
point of view of logic, we have division by modification of basis.

Fig. 1. «IS-THE»-clu.i(er 
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Each «IS-ТНЕ» -cluster specifies the fully functional «IS-'ГНЕ» mapping 
between the union of the notions of specific entities sets and the notion of 
generic entities sets, it is a distinctive feature of «IS-ТНЕ» -relations with full 
inheritance. Also a full functional «IS-ТНЕ» mapping between each of the 
notions of specific entities sets and the notion of generic entiries sets operates in 
this manner.

When an entity set is a subclass only in one «IS-THE»-cluster, full single 
inheritance is said to take place. When an entity set enters as a subclass into 
more than one «IS-THE»-cluster, it is said that full multiple inheritance is 
carried out. In both cases entities of subclass inherit characteristics of all their 
parent classes.

In data modeling the special two-level «IS-A»-hierarchies are introduced. 
This is a categorization determining special «IS-THE»-relations between the 
union of superclass entity sets and subclass entity-' set (in this case called a 
category). To understand the core of categorization it is necessary to present the 
content of the concept which scope is represented by subclass entity set. The 
first part of its logic expression is a disjunction of content conditions of 
superclass entity sets, and the second part is a condition which entities of these 
sets should satisfy in order to be presented in a category. Such two-level «IS- 
A»-hierarchy is referred to as «lS-THE»-categorization (or, simply, 
categorization).

In the definition of categorization it is emphasized that superclasses do not 
contain entities abstractions of the same objects and they are so various that they 
are not connected with the common class ancestor. In other words, the notions 
of superclasses are incompatible in pairs. In that case the element of a category 
always inherits characteristics of only one superclass, where there is parental 
element which is related to the category. Therefore such two-level «IS-A»- 
hierarchies are said to have selective inheritance.

Analogous to «IS-ТНЕ» -clusters one can claim that each «IS-THE»- 
categorization is connected with full function mapping between entities set of 
category and the union entities sets of superclass. But there exists a partial 
functional mapping between category entities set and each of the superclass 
entities sets. As for inverse mapping, they can be either fully defined or not 
dependent on the semantics of the AD.

To represent «IS-THE»-categorizations oriented hyperedges connecting the 
initial top (the subclass), and several end top (superclasses) also can be used.

A typical example of "the IS-THE" - categorization is "IS-ТНЕ" -relations 
between the notion of "subject of law" and notions, objects which may act as the 
rights owners - jurisdiction, individual or juridical person (Fig. 2).



Fig. 2. «IS-ТНЕ» -  categorization

Conclusion
«rS-A»-relations are important intellectual tools that allow to passing from 

the individual phenomena to their abstractions of different levels and vice versa. 
Importance of these relations in data modeling is underestimated. In fact these 
relations recover the unity of an object scattered in a database as unconnected 
abstract entities. In semantic model ERM (Entity-Relationship-Mapping) [6] 
attempt of consistent «IS-A>>-relation inclusion to the rules of construction of 
structures and integrity constraints is undertaken. The advantage of the proposed 
approach is that it follows logical canons. Moreover, the functionality is fully 
maintained, which was historically formed in the data modeling area.
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ПРОЕКТИРОВАНИЕ И РАЗРАБОТКА ВЕБ-САЙТА ДЛЯ 
ООО «СЕВКУЗМАШ»

К. А. Громышева
Филиал Кемеровского государс твенного университета 

в г. Анжеро-Судженске

Все большее количество фирм и организаций приходят к осознанию 
того, что им необходимо иметь свое представительство в глобальной сети 
Интернет — корпоративный сайт, т, к. у многих нет возможности заявить о 
себе в обычной рекламе из-за повышенной информационной емкости и как 
следствие большей цены за рекламу.

Создание и дальнейшее развитие корпоративного сайта не требует 
особых материальных, организационных затрат, большого объема работ и 
может функционировать за счет минимального количества людей.

Таким образом, можно оказать, что избранная тема работы весьма 
актуальна.

Проведя анализ сайтов аналогичных предприятий и узнав их сильные 
стороны, формулируются требования к собственному сайту.

Функциональные требования:
J. Наличие информации о деятельности предприятия и его продукции.
2. Наличие средства взаимодействия с клиентами (обратная связь).
3. Наличие многоязычное™.
4. Наличие системы поиска.
Нефункциональные требования:
i. Единый стиль для всех компонентов сайта.
В настоящее время на рынке представлено значительное количество 

программных средств и CMS систем для создания сайта, заметно 
отличающихся по функциональным возможностям. Для анализа были 
выбраны следующие: Microsoft Visual Studio 2015 [1]; Eclipse 4.5 (Mars) 
[2]; Drupal 7 [3]: 1С-Битрикс: Управление сайтом 15.5 [4j; Joomla 3.4.4 [5] 
(таблица).

На основе проведенного анализа можно сказать, что иаилучшим 
выбором для разработки сайта является программное средство Microsoft 
Visual Studio 2015, т.к. в нем есть все необходимые инструменты, а также 
существует возможность создать собственную систему управления 
контентом.

С помощью простого проектирования и строгого подхода к 
программированию можно гарантировать, что созданную систему будет 
просто поддерживать в дальнейшем. Для проектирования технических 
систем могут использоваться самые разные языки моделирования. Но 
наиболее распространенным и эффективным является LIML [6].
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