CREATING A DOCUMENT WORKFLOW FOR
EXAMPLE SCIENTIFIC ORGANIZATIONS (p. 4-9)

Viacheslav Polinovskyy, Vladimir Brustinov,
Vera Malkina, Maxim Ogurtsov

Development methods of workflow for electronic docu-
ment management systems (EDMS) in scientific organi-
zations were proposed. The main forms of documents in
scientific organizations were discovered. The generalized
classification of documents according to their types and sub-
types was created.

The appropriate keywords for each document category
were discovered. EDMS subsystem distribution was com-
pleted, their functions and purpose were highlighted. Based
on the built architectures of EDMS separate subsystems, the
generalized EDMS architecture of scientific institutions was
proposed.

This is the architecture of the flow (workflow) of scien-
tific and technical papers of electronic document manage-
ment system that takes into account the use in scientific
institutions. Design and implementation of EDM under the
proposed architecture and techniques allow more efficient
use of EDMS in scientific organizations. It should be noted
the following:

1. Not all of EDF, present on the market today have suf-
ficient flexibility to implement the proposed techniques and
architecture.

2. The question of increasing the EDMS efficiency in
scientific organizations after implementation of the proposed
architecture requires additional study.

In addition, the maximum effect can be achieved by im-
plementing a standardized EDMS in scientific organizations
of all levels, ranging from the National Academy of Sciences
of Ukraine (NASU ).

In this case, all the scientific workflow in the country will
be paperless, will facilitate scientific cooperation between
scientific organizations and all levels of scientific manage-
ment institutions of NAS and make it transparent for users.
Sending e-mails will be performed using standardized proce-
dures and protocols of interaction

Keywords: electronic document management system,
workflow, architecture, electronic documents, categories of
documents, scientific organizations
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MODEL OF THE INFORMATIONAL ENVIRONMENT
OF THE VIRTUAL COMMUNITY (p. 10-16)

Andrii Peleshchyshyn, Ruslan Huminskiy

The environment, in which virtual communities in social
networks function, is analyzed in the paper, and it was found
that it corresponds to the information environment proper-
ties and functions. Thus, virtual community information
environment consists of external and internal information
environment. Virtual community information environment
model, created using social networking services, consisting
of external and internal information environment models is
proposed. The virtual community internal information envi-
ronment model is detailed, and a vector-space model of the
virtual community for analyzing its structure and content
is built. Methods for determining the virtual community
key features, namely the centroids of virtual community and
discussion, the compliance measure of thematic direction of
messages in the discussion and the matrix of relations be-
tween discussions in the virtual community that character-
ize internal information environment structure and virtual
community content and are essential for the information en-



vironment formation, are developed. The developed external
and internal information environment models and virtual
community key features identifying methods are the basis for
further studies of the virtual community functioning process
taking into account the content, the number of virtual com-
munity participants and the structure of relations between
elements (discussions) in the virtual community

Keywords: social networks, virtual communities, infor-
mation environment, discussions, content, model
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DETERMINATION OF THE SET OF VIRTUAL
COMMUNITIES INDICATORS FOR HIGHER
EDUCATION INSTITUTIONS (HEI) (p. 16-23)

Andriy Peleshchyshyn, Roman Korzh, Olha Trach

Virtual communities of the Internet users are one of the
most promising environments of information activities of
higher education institution (HEI). However, a significant
number of thematically relevant communities for HEI cre-
ates the selection problem from the set of those, which are the
most relevant from the point of view of the other criteria.

A set of virtual community indicators for higher educa-
tion institutions, namely: technological, quantitative, social
relevance, communication values, communication complex-
ity and thematic relevance, is defined in the paper. Groups of
characteristics, which are included in the directory model of
virtual communities and which are the basis for determining
indicators, are considered. The given groups of indicators and
characteristics are obtained as a result of the direct analysis
of virtual communities, are in fact the primary data on com-
munities and further characterize them compared to tradi-
tional websites. These characteristics allow increasing op-
portunities to optimize a staffing process and quality control

of performing the duties as they are included in the formal
model and in the architecture of the management system of
HEI information activities

Keywords: virtual community, technological
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DEVELOPMENT OF THE SUBJECT DOMAIN
ASSOCIATION METHOD WITH THE ONTOLOGICAL
OBJECTS (p. 23-28)

Volodimir Malyshkin

One of the text recognition problems in the Internet is
the use of diverse sources of information when searching. For
solving this problem, it is necessary to teach the system to
coordinate sources in the application context.

This research suggests to consider the concept of auto-
matic data extraction method using the text recognition and
meaning of any subject area. The concept is based on using
ontological systems and existing algorithms of syntactic
and morphological text analysis. The system is designed to
extract meaning from a text based on the text decomposi-
tion algorithms. Various kinds of relationships between the



elements of ontologies for creating a link between them are
given. Thus, it is possible to describe information sources by
ontologies to obtain the necessary information as data and
concepts.

This system offers the user only important information,
which clearly and precisely responds to the user request,
which was addressed to the system

Keywords: ontology, specification, context, technology,
object, class, link, text
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SOFTWARE AND INFORMATION SUPPORT OF
DIAGNOSIS DURING MAINTENANCE OF RADIO
ELECTRONIC MEANS (p. 29-33)

Kostiantyn Kasian, Mykola Kasian

Despite the widespread use of automation means during
design of radio electronic means (REM), little attention is
still paid to automation means during maintenance of REM.
The ways to automate the processes of monitoring and diag-
nosing the technical condition of REM during maintenance
are proposed in the paper. In the process of diagnosing, it is
necessary to solve the problem, opposite to the design prob-

lem, i.e. to determine the values of REM internal parameters
by the values of output characteristics. It is possible to do
at the presence of an effective and scalable computer-aided
design (CAD) system, as well as a clear methodology for se-
lecting informative test input actions and controlled output
characteristics of RES. Thus, the success of the subsequent
diagnosis and maintenance as a whole, is laid during the
REM design, when it is necessary to have as much accurate
mathematical models of the elements that make up the REM
as possible, and ensure the REM diagnosability by determin-
ing what test actions to feed and what output characteristics
to measure.

The diagnosis problem is proposed to solve by the para-
metric optimization method based on the root-mean-square
criterion using functions of REM output characteristics
sensitivity to change in the values of its internal parameters.
Building network systems, based on already used CAD sys-
tems, with an open distributed architecture would allow to
solve the design and maintenance problems more efficiently
in terms of both replenishing the element model libraries, and
reducing the computation time

Keywords: life cycle, maintenance, technical condition,
diagnosis, sensitivity function
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RESEARCH OF MODELS OF ARCHITECTURES
FOR SERVER APPLICATIONS OF CORPORATE
INFORMATION SYSTEMS (p. 34-38)

Dmitry Mikhnov, Elena Kurilina

Analysis of existing models of architectures, used to de-
sign and build server applications of corporate information
systems was conducted in the paper.

Currently, corporate information systems are widely used
to improve efficiency and minimize costs of administration.
Modern level of various software offers of the server part of
information system promotes the development and improve-
ment of these systems.

Therefore, the task of choosing a rational model of archi-
tecture for the server application of corporate information
system is urgent.

As a result of studies, it was found that non-linear
models of architectures are expedient to use for corporate
information systems. Modification, based on allocating from
the queue those inquiries to the system, which require con-
nection to the database for recording, was proposed. This
modification has allowed to improve the system indicators
such as inquiry processing time, horizontal scalability, band-
width.

Thus, more flexible model of the architecture for server
applications of corporate information systems, which allows
to reduce the total cost of the developed software due to more
flexible load distribution on the hardware was obtained.

Keywords: model of architecture, simulation, integral
criterion of efficiency, modified model
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EXPERIMENTAL PERFORMANCE EVALUATION
OF USING MULTISET METRICS IN INFORMATION
RETRIEVAL PROBLEMS (p. 38-43)

Dmytro Nehurytsia

The problem of the comparative experimental perfor-
mance evaluation using multiset metrics in information re-
trieval problems is considered in the paper. The main purpose
of the studies is to prove on the basis of actual experimental
data, the feasibility of using multisets, as a fundamentally
new mathematical tool, in information retrieval problems. As
a result of the preliminary statistical analysis of the available
data set “Anonymouswebdatafromwww.microsoft.com”, spe-
cific features and problems of information search in the Inter-
net space are identified. As the main performance indicator
of information retrieval the “half-life of usefulness”, which
predicts the user the usefulness of a list of recommended
facilities, taking into account the user’s partial view of a list
of recommendations, is used. The calculated values of the
performance indicator of information retrieval are compared
with the results of similar studies on the effectiveness of
traditional, alternative methods of information retrieval. It is
shown that the use of metric multisets in information retriev-
al problems improves the quality of information retrieval

Keywords: WEB-oriented systems, adaptive algorithms,
information retrieval, performance criteria, multiset
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DEVELOPMENT OF EXPERT SYSTEM PROTOTYPE
FOR FLEXIBLE REORIENTATION WOMEN'’S
OUTERWEAR PRODUCTION (p. 43-49)

Svitlana Shapovalova, Olga Mazhara

The garment industry quickly becomes a highly devel-
oped branch due to the rapid development of technologies
that contribute to high-quality design, cutting, manufacture.
However, some design stages have not yet been formalized.
For solving unformalized tasks, the expert systems are used.
The research deals with developing the expert system proto-
type for rapid reorientation of women’s outerwear produc-
tion. To form a subject environment, the textual method is
used. Factor and cluster analyses are used to structure the
subject environment. Thus, the main objective of the study
is achieved by forming twelve individual tasks according to
the number of individual groups, allocated in the subject en-
vironment of rapid reorientation of women’s outerwear pro-
duction. Selection rules of transformation chain and values
of additions at the level of chest, waist and hips are formed in
tables. In each table, results are obtained at the intersection
of several conditions.

The expert system prototype for flexible reorientation
of women’s outerwear production is designed by using the
empty expert system “Rapana”. The expert system prototype
implements a dialogue with the user as a series of questions
and answers of the user. Some answers can have a degree of
confidence. The user can revise the way of decision-making
after obtaining the results. Thus, necessary conditions for
further development of artificial intelligence methods in the
garment production design training management and for re-
ducing risks of wrong decision-making in conditions of rapid
change in project situations are created

Keywords: transformation chain, expert system, flexible
reorientation, production model, knowledge base
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CHOOSING OPTIMAL PATTERN MATCHING
ALGORITHM FOR DESIGNING PRODUCTION
SYSTEM (p. 50-55)

Oksana Zakharkevich, Anastasiya Pochuprin

The main purpose of this study is to formalize the prin-
ciples of representing the features of the production system
and antecedents of productions for implementing the optimal
pattern matching algorithm. Optimality of this choice deter-



mines the production system efficiency since the problem of
pattern matching is the most memory and time-consuming.

When analyzing the experimental studies of the existing
pattern matching algorithms, the main problem is that they in-
volve different performance indicators, i.e. the characteristics
for comparison may be selected so that they give preference to
one of the algorithms in advance. Sample of universal charac-
teristics of production system, taking into account the features
of the solvable application task, including the properties of the
antecedents of productions is proposed in the research. Based
on the values of these characteristics, the estimate of each of
the existing pattern matching algorithms can be calculated
using the proposed schemes. The maximum value corresponds
to the preferred algorithm. This choice, in turn, allows to
determine or modify existing software tools for implementing
computational formalism, based on the production model. An
example of using the methodology for implementing a software
module to define the technical state of NPP facilities is given.
The research results can be used in designing the production
system, aimed at solving the pre-formalized application task,
mainly of technical and medical diagnostics

Keywords: production system, pattern matching, ante-
cedent representation, production system shell
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THE SYNTHESIS OF SYSTEM OF AUTOMATIC
CONTROL OF EQUIPMENT FOR MACHINING
MATERIALS WITH HYDRAULIC DRIVE (p. 56-60)

Yana Sokolova, Nataliia Azarenko, Volodymyr Sokolov

The issues of automatic control of equipment for machin-
ing materials with rotary hydraulic drive are considered in
the paper. The main objective of this study is the develop-
ment of a mathematical model and synthesis of the automatic
control system of equipment.

The methodological basis of the research is a systems
approach to modeling drives of process equipment using con-
trol theory methods.

Based on the accepted approach, the authors have devel-
oped the mathematical model of the equipment for machin-
ing materials with the rotary hydraulic drive as an object of
automatic control and performed the synthesis of automatic
control system, taking into account the stochastic perturba-
tion and observation noise.

Given that the stochastic excitation, applied to the con-
trol object, appears irrespective of the control signal, the
synthesis of the automatic control system of equipment is
executed taking into account additive noise. Therefore, solv-
ing the problem of stochastic optimal system with incomplete
information about the state according to the separation
method was divided into two: the problem of synthesizing
optimal observer and deterministic problem of synthesizing
optimal system.

The research results can be used in creating new and
modernizing existing process equipment.

The results, presented in the work, can extend the func-
tionality and efficiency of equipment for machining materi-
als

Keywords: hydraulic drive, mathematical model, transfer
function, time constant, transfer factor, block diagram, sto-
chastic perturbation, observation noise, automatic control
system
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ALGORITHM OF MULTIOBJECTIVE OPERATIONAL
CONTROL OF MICROGRIDS (p. 61-68)

Vladimir Popov, Olena Yarmoluik, Petro Zamkovyi

One of important energy development directions, as
evidenced by the global practice, is the intellectualization of
generation, transmission and distribution of energy, forma-
tion of the so-called microgrids. In this regard, the results of
the research, related to developing the method for prompt
operational control of the sources of distributed generation
of autonomous microgrid are given in the paper. Solving
such problems in Ukraine is complicated by limited avail-
ability of material resources for the fundamental technical
modernization of the industry, the lack of adequate informa-
tion environment, the imperfection of legal and regulatory
bases. These circumstances make the issues of forming ad-
equate mathematical models, used to solve the problems of
determining the optimal structure of microgrids and their
operational control especially relevant.

Given this, the necessity of comprehensive consider-
ation of the uncertainty factor, including considering the
uncertainty of source information, objectives and conditions,
when analyzing the specified problem is substantiated in
the paper. For this purpose, a series of objective functions,
reflecting the economic, technical and environmental aspects
of the microgrid operation, which were originally presented
in a linguistic form that allows to take into account both the
information uncertainty, and multicriterion nature of the
problem is formed. Capacity allocation among individual
sources is implemented based on a modified non-local search
algorithm.

Thus, accounting multicriteriality is performed using the
Bellman-Zadeh approach, which allows to obtain a solution,
belonging to the region of compromise, where the optimality
principle lies in the maximum satisfaction of all purposes.
The proposed algorithm allows to flexibly and effectively
consider both quantitative and qualitative characteristics,
represented, in particular, by linguistic assessments, differ-
entiate the importance degree of individual criteria, which
allow to ensure the maximum adequacy and validity of the
obtained solutions and, as a consequence, guarantee the
actual efficiency of using generating equipment, installed in
the microgrid

Keywords: microgrids, resource allocation, distributed
generation, multicriteria decision-making, Bellman-Zadeh
approach
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SYNTHESIS OF MODAL CONTROL OF
MULTIDIMENSIONAL CRYSTALLIZATION
PROCESS BY VAN DER WOUDE (p. 68-72)

Yuriy Kozmin

Using the systems of non-adaptive control, in particular,
modal for high-quality control over linear dynamic objects

is discussed and some results of our research in this area are
given in the paper.

The primary objective of the study is to solve the prob-
lem of modal control synthesis for a multidimensional object
based on the Van der Woyd’s generalized approach, as well as
on using the knowledge in the field of control, obtained from
different sources, for the process of growing single crystals
using the Czochralski method on the “GROWTH”-type
setups. Using modern methods and tools for analyzing the
properties of linear controllable systems leads to the need
of using modal controllability of the system and solving the
problem of synthesis of modal control over the multidimen-
sional object.

In the paper, generalization of the Van der Woyd’s theo-
rem in terms of band matrices for the case of MIMO-system
modal control is given in the form of the algorithm, difference
vectors of coefficients of specified and initial characteristic
polynomials with respect to the growing process as the
control object are described and parameterized. Using the
graphical representation of the transfer characteristics of the
object and closed-loop system in trajectory areas for analysis
allows to obtain important information about the high-qual-
ity system control.

It is proposed to use this method for increasing the dy-
namic quality of control over inertial objects, which is the
process of growing crystals in order to increase the efficiency
of control systems for modern growth setups in conditions of
producing these crystals.

The research results can be applied by specialists in the
field of modal control over material, energy and information
flows in control systems for modern technological processes,
integrated into the technical environment of these processes

Keywords: optimization, modal control, single crystal,
crystallization, parameterization, synthesis of regulators,
multilinked process
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