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The classic model of constructing relational databases, which describes the rigid
relationships between objects that has recently become widespread, does not fully
satisfy a number of problems, such as dynamic systems of planning, reporting and
documentation. The apparent simplicity of describing relationships between objects in
simple (transparent) systems does not apply to large, requiring recurrent relationships.

It is known that development of any information system based on the relational
model, involves a set of preliminary work to identify and document the requirements
for information. Depending on this work stage accuracy performance, extent to which
the correctly indentified entities and their determination and definition
interrelationships the system effectiveness, and, as a consequence, its life cycle thrives.

One of the most complex problems performed at the initial design stage is the
problem of developing qualification classifiers, which in relational databases fulfill the
primary role of primary and foreign keys that identify entities and relationships
between categories. This problem is characterized by identification or definition of
specific information for describing categories in large information volumes. Such
problems implementation requires a lot of time and high qualification of specialists.

It should be noted that during the system registry description, the human factor
often leads to implicit errors that get revealed during system operation as irregular

failures. ldentifying such errors is of a quite difficulty, and their correction in the
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classic relational databases is almost impossible.

From the foregoing it follows that at the initial stage of designing large systems,
it is required to carry out a set of works related to development of mockups of the
system main components and the test software that both identify possible errors, which
In turn increase the system cost.

At higher educational establishments that have limited funding, it is very difficult
to develop or order a single information standard independently for all the problems of
planning the educational process. This fact is conditioned both by objective reasons
connected with frequently changing requirements to conduct of educational process,
and subjective factors connected with traditions of higher educational establishments.
Thus, the system developer encounters vaguely formulated problems and uncertain
information, i.e. it requires problems solution in fuzzy sets

As a rule, any attempts to independently develop systems for providing the
learning process result in the implementation of separate, unrelated problems partially
satisfying the requirements of individual services, but absolutely not affecting the range
of problems that provide the information needs of executive structures and ability to
quickly access for interested people to information.

The transition of higher educational establishments to the credit-module form of
education to a certain extent contributed to the information standardization, especially
with regard to the unity of the curricula for all bachelor-level specialties. Nevertheless,
any system should provide sufficient flexibility, satisfying the specifics of the higher
educational establishments and the peculiarities of its traditions.

One of the successful solutions of this class of problems are dynamically indexed
systems with a large life cycle, which representatives are popular applications of “1C
oyxrantepus” ("1C accounting") and “1C npennpusitue” ("1C enterprise"), and also
less common, due to considerable cost, the "Project” dynamic planning program.
Nevertheless, the "1C" applications operate according to predetermined (deterministic)
rules, developed on the basis of normative acts, and their adaptation to changing
conditions is performed by developer or developer's representative on the basis of

changes in regulatory documents. It should also be noted that these applications
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relations classifiers are known.

To simplify access to information in databases, the language of structured SQL
queries is effectively used, which standard was adopted in 1992. The SQL language
allows to create complex dynamic links between non-indexed fields of tables based on
simple SQL statements. However, a system basedon a SQL server or on a platform that
supports SQL queries will have a high operational cost, since it requires highly skilled
personnel to maintain it, which can be problematic in a high educational
establishment’s environment.

Let us simulate a situation where the information is required about which second
year academic groups study the "Information Technology" discipline and students
number in those groups. The sample SQL query looks like this:

Select MyGroup, Count from Plane
Where Discipline = “UudopmarnimonHble  TEXHOJOTHH
(“Information technologies”) and Course = 2

At the same time, the question arises: will the department employee be able to
make such a request? More likely no than yes.

A similar situation arises in a number of other cases. Thus, although the SQL
language has unique flexibility, its interactive use (hidden is allowed) is most likely
unacceptable.

The above analysis shows that only a mathematically justified model of the
information automatic classification allows reliably describing the information registry,
defining a single standard (system interface) for all the problems solved in the system
and significantly reducing time and resources necessary for the system development as
a whole.

By abandoning of traditional relational model of building databases and
replacing it with a parallel package of a data set maintained by its own relationship
processor allows efficiently solving problems with deep recurrence relations, both in
exclusive operation mode and in distributed systems.

The planning system basis determines basic structure of reference information,

which is the core of the information and reference system, the IRS. Basic structure
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describes main relationship (administrative structure).

So, taking into account the mentioned circumstances, it is possible to formulate
the main research objectives. In the IRS developing process, the following main
objectives should be implemented:

— synthesis of cryptographic key from the content information;

— implementation of primary property of the primary key;

— system data integrity maintaining;

— ensuring data (information content) modification disability;

— ensuring the established rules for directories creation;

— providing a user-friendly interface;

— obtaining hard copies of directories.

The described objects are implemented using TClientDataSet remote access
components as domain structures (Figure 1), that allow access to attribute values via
domain names, for example:

CDS2CF_Code.Volue := CDS1CF_Code.Volue;

X X X X
> 3]
CF_Code CF_Code CF_Caode DP_Code
F_Mame CC_Code GR_Code DP_Marmne
F_Caption C_Mame GR_Mame
C_Caption GR_Caption

Figure 1. Domain name structure
The relations between the tables fields describing objects are directly realized

when making the application by setting "hard" links according to the Master-Detail

relationship scheme (Fig. 2).
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[F]t]d Link Designer: R

Dietail Fields Master Fields

F_Mame
F_Caption

C_Caption

Joined Fields
CF_Code -» CF_Code

Clear

Figure 2. Implementing interrelations between fields of tables

The connection between the TClientDataSet object and the control elements is
run via TDataSource connection component.

Next, consider the computation of cryptographic keys values.

The system architecture is determined by accepted ideology, where it is assumed
that each user has an instance of the system located on a removable medium (full-
function application and local database) or transparent access to the application
instance. Each user can access data only in the volume defined by the license. Users
can communicate with each other and with the main database in batch mode. The main
database can represent a single file (a package of files) located on any dedicated
computer, or be an extended representative of any application instance. Thus, the
adopted architecture fully corresponds to the distributed systems concept.

By default, each instance of the application is a local DBMS. After executing the
registration command of the relationship processor class, the application acquires the
property of a server providing access to its resources to all network clients.

The proposed object-oriented system model provides a solution to a complex of
planning and reporting problems in fuzzy sets based on symmetric pairs of
cryptographic keys.

In the proposed system, the object identifiers (cryptographic keys) describing
structure of the high educational establishments and the learning process are
automatically generated on the basis of complete (standardized) names of structural
divisions, specialties, disciplines, etc. To generate the keys, one-way HASH is used, the
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CRC32 (NIST standard) function that allows creating non-repeatable keys.

A set of cryptographic keys is the problem title being solved. Problem solving is
performed by a relationship processor, described by macro functions. The relationship
processor is a server module that provides both single and batch problems processing.
From the relationship processor point of view, all the problems are parallel. From this it
follows that problems can be applied to the system if need be.

Each problem s described by a linear information table in CDS format (binary
representation of XML format), which provides non-nuclear database compact files.

Unlike classic relational databases, the object-oriented model allows solving
effectively problems of such automatic transactions, such as inheritance of the past
period plan parameters in the new period plan, the inheritance of the previously
described structures. In addition, it allows removal and adding to the work plan of new
periods, as well as new structures designed to provide interactive automatic postings of
students during the entire period of their studying, etc.

A flexible description of the structure of the high educational establishments
units, curricula and programs, specialties graduates, student groups composition,
provide a simultaneous change of data in all the problems solved by the system.

Note that the object-oriented system model, based on the platform of the latest
SET-oriented (non-nuclear) technologies and distributed computing (MIDAS), as well
as unified standardization of problems and the accepted open system architecture
allows unlimited system development when there is the information need, and perform
parallel work by independent developers in modern computing environments.
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