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Abstract
The paper considers the approach to solving the task of storing data in the Web environment
using semantic networks (SN). The control over the access to SN is identified as a critical
task. An approach to the solution based on the use of the controlling SN is proposed. The
rationale for the approach involves developing a computational model for supporting the access
operations. The construction of a model based on intensional logic is proposed. The basic
logical constructions, necessary for building a model, are considered. The testing of the model’s
constructions was performed when building the tools of semantic support for the implementation
of the best available technologies (BAT).
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1 Introduction
As Web technologies are progressing [1], the task of developing the tools of organizing and
storing data in the Web environment becomes increasingly significant. With the arrival of
network technologies information objects appeared to be assigned to different users, who when
hosting, searching and processing exploited, in general, different principles [2, 3]. The rigidly
defined hierarchies, thus, are replaced by the network structures that determine the links of
information resources, set in various ways. The links can occur on different grounds, which
implies the need to process them in various ways, or to take into account the meaning of the
data and their links during processing. Thus, the data acquire a semantic character.

One of the most important tasks in the processing of semantically oriented data is the
maintaining of semantics in the course of working with resources. The resources, on the one
hand, exist for a long time, which provides the possibility of their multiple use, on the other
hand, they usually have a dynamic character, i.e., they can be modified, updated, etc. In the
meantime it is possible to change both the data on individual facts, processes, and so on in the
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area, and general semantic characteristics of the data. It is also possible to change both the
data itself and the links. Changes in semantics can either maintain the logical continuity of the
network, or violate it. By logical continuity in this paper we mean the preservation of a set of
general constraints imposed on the network contents.

The development of support tools for network access operations involves the description of
the semantics of a system of interconnected resources in a formalized manner, which brings to
the need to introduce the concept of the semantic network (SN) as a formal analogue of the
resource system [1, 4]. The capabilities of the network access tools and their constraints are
expressed in the form of a model of access tools to the SN. The development of such a model as
expected is to provide the possibility of constructing a semantically correct SN access support
system, including the ability to set semantically coordinated access restrictions.

2 Task to develop a model of supporting the access opera-
tions

The need to support semantic integrity involves researching new models for presenting the
network information and access to it. The resulting model potentially covers all the elements
of the semantic network, and the appearing possibilities of manipulating the network can cause
a violation of the information model consistency and, as a consequence, the destruction of the
network integrity. To overcome this complexity it is required to restrict access to the semantic
network in some regular way.

This paper proposes a solution for control access to the SN, based on the introduction of
a metanet, which is a control semantic network. The proposed solution ensures homogeneity
of representation of the problem-oriented and control structures of the SN, which reduces the
scope of the software code of the supporting mechanisms and facilitates its maintenance.

The study of the characteristics of the access tools to the SN, which are essential for solving
the problem of describing access restrictions, leads to setting the task of developing a model of
supporting access operations to the SN, which provides the following possibilities:

• modelling the behaviour of various subjects, interacting with the SN, through the mech-
anisms of reference management [5];

• modelling the dynamics of interaction through the mechanisms of tracing the objects
changes history [6];

• description of sets of access tools and their limitations for specific subjects in the form of
specialized network objects - access policies to the system [7];

• providing the capability of specifying access operations and describing their execution.

An essential feature of the model ensuring the achievement of the planned characteristics
is the possibility of its integration with the applicative computing system. The integration is
achieved on the basis of the nesting lambda-calculus constructions into the supporting formal
system and on the immersing the model implementation into the applicative environment.
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3 Intensional logic – possibilities to use for supporting ac-
cess operations to the SN

Solving the problem of developing a computational model for supporting access operations
to the SN requires the use of advanced mathematical methods [4]. The necessity to take into
account the dynamic character of the appearing constraints and their dependence on the subject
causes the possibility of using methods of nonclassical logics, in particular, intensional logic.
Let us consider the necessary logical constructions.

Intensional notions were discussed in logic for a long time beginning with Aristotle, but the
first practical semantically oriented system was built by R. Montague [8]. According to D.Scott
[9] we consider the set of parameters (subjects in the problem domain, moments of time etc.)
as assignment points. Each assignment point accumulates the values of the parameters relative
to considering situation. The set of assignment points is denoted Asg.

We propose a language L0 for the description of the expressions denoting the access to the
semantic network for a concrete subject. This language contains individual variables, individual
constants, predicate constants, logical constants, syntactical delimiters and operators. It is
intended to control the access for different assignment points. It does not contain means for
abstraction on assignment points.

Then we define an interpretation for the language L0. The interpretation distinguishes the
intensional of the expression, which represents formally the sense of the expression, and the
extensional of the expression, which represents its value corresponding to the assignment point.

The interpretation of L0 is a triple I = 〈A,F,R〉 where (1) A is a function. The domain of A
is denoted Asg. The value of A on each argument k ∈ Asg the value A(k) (or Ak) is a set. We
denote the union of Ak for all k ∈ Asg as D; (2) F is a function defined on the set of individual
and predicate constants of L0. If c is an individual constant of L0, then F (c) is a function
Asg → D. If P is n-ary predicate constant of L0, then F (p) is n-ary 〈Asg;Dn〉-predicate; (3)
R is a function defined on the set of operators of L0. If N is an operator of L0, then R(N) is
〈Asg, P (Asg)〉-relation, where P (Asg) is a set of all subsets of Asg.

Now we have to establish the value of the expression of L0 according to the interpretation
I. We consider N as a set of natural numbers and the sequence of elements of D as a function
N → D. It is safe to use the same letter N for a set and an operator because they occur in
different contexts. We use the sequences of the elements of D for assigning values to variables.

We define ExtI(t, k) where I = 〈A,F,R〉 is an interpretation, k is an assignment point and
t is a term (an individual constant or a variable) of L0 as follows. ExtI(t, k) is a function from
N → D to D. The form of the function depends on k. ExtI(ϕ, k) is a function from N → D to
B which we can consider as mapping ϕ to the subset of N → D. The exact definition depends
on the form of ϕ.

The language L0 is convenient for description of one subject having access to the semantic
network. When we have multiple subjects, we must consider their interaction and the common
restrictions for access system in general. So we need a language with more powerful abstraction
means. We define now the language L1 where it is possible to use (definite) descriptions among
other constructions. This possibility allows to define a functional abstraction and to express
the general restrictions.

The language L1 is defined as follows. The symbols of L1 are similar to the ones of L0, and
also contain n-ary predicate variables for every natural n, operator � (operator of the necessity)
and operator I (operator of the description). The only operator is necessity, the other operators
can be expressed through it. The description operator is used together with predicate variables
for abstraction.
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