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Summary. It is proposed further development of
instrumental complex ontological destination designed
to provide integrated information technology automated
construction of ontologies subject area. The results are
focused on the solution of practical implementation of
the information subsystem, building software model of
library reference information, modes of operation and
its interaction with other subsystems of the complex.
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description of the subject discipline

INTRODUCTION

The development of the concept of
knowledge-based society, of transdisciplinary
research in which information technologies
unite society in the system and devel opment of
the technologies themselves affect the
architecture of the knowledge-oriented
information systems [8, 9, 17, 20], stimulating
in turn, the development of methods of
automatic construction of formalized ontology
based on the analysis of natural language
objects- (for extraction of knowledge) [18, 19],
as well as applied aspects of ontology
development, in particular for the construction
of elearning courseq13], and systems
integration metaontology knowledge [4],
service-oriented systems, etc.

MATERIALS AND METHODS

The paper used description of block
diagram different modes of the program, a
Javalibrary.

The article emphasizes information on
the development of software and models of
development and improvement of e-learning
[21], in particular for constructing e-learning
courses oriented on ontology subject
disciplines of structural units (department,
faculty) University.

The paper used system-ontological domain
analysis [15], ontological methods and means
of processing of subject knowledge [13, 14],
program model [14].

Thelogical model, which can use various
logical aspects of knowledge representation
[12]. Propositional logic is a complete [7], a
system of iterative construction and parsing
logic statements, which is the atomic structure
for the components of which it isimpossible to
establish the truth.

Designing electronic  course
involves the formation of sets of concepts.

Basic principles of the paradigm of
computer ontologies have been formulated in

[6].

(EC)
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In contrast to the knowledges encoded in
the agorithms, an ontology provides a
unification [1-3]. and their re-using in different
research groups on different computer
platforms for solving various problems [4, 10-
11].

Used subset of the concepts of the
ontology database [13].

Statement of the problem. The materia
is the result of the continuation of research
initiated in [14-16], which considered the
appointment, architecture and formal models

of instrumental complex  ontological
destination, which  realizes integrated
information  technology = of  automatic

construction of domain ontologies and system
integration of domain-specific knowledge
[16]. The article considers the problem of
choosing a software platform implementation
of one of the core modules of the information
subsystem-library reference information (LRI),
of the development of the architecture and
algorithms of functioning units LRI module, as
well as their interaction with other modules
and implementation modes of operation.

Description of the software platform.
LRI software module (hereinafter smply LRI)
is developed at object-oriented programming
language Java, having advantages of cross-
platform and flexible security system. Java
programs are translated into byte code that is
interpreted (executed) on a virtual machine
Java.

Redis. To store dictionaries LRI is used
Redis - document- oriented network of data
store such as “key-value” open source. The
system keeps a database in RAM, equipped
with mechanisms to preserve the database file
(image) and logging in permanent storage of
information. The main feature of the system is
to support the Redis data values of the
following types:

- string (this type allows you to store an
arbitrary number or serialized object, while
supported by specia operations, which treat
the string as an integer),

- linked list,

- Set,

- assorted set,

- hash table, on which operations are
performed atomically.

Redis runs on most POSIX systems such
as Linux, BSD, Mac OS X without any
additions.

Each of five data structures used Redis
has at |east akey and avalue.

The key is intended to indicate the
semantics of information. He is represented as
follows: users: dex and contains information
about a user named alex.

Value - is the data that is associated with
the key. They may have different meanings -
strings, numbers, or serialized objects (in the
form of JSON, XML or any other format).
Redis, mainly considers the value as a byte
array and not the “interests’ of their semantics.

Key and value - these are the basic
concepts of Redis. They are treated with two
teams - this team get and set. The set
command takes two parameters. key, which is
then saved, and the value associated with it.

To get the value for the key, use the
command get, which returns a value
corresponding to the key. For example, the
team get users: alex, is to get the value for the
key, which returns a value corresponding to
the key.

The main functions of the program
module LRI.

1. Providing two modes of operation of
the module;

a) as part of a tool set of ontological
appointment,

b) off-line (as a separate software
system).

In standalone mode, using the control
module, you can view terms and their
definitions.

2. Viewing dictionaries for an arbitrary
concepts.

3. Representation for concepts multiple
definitions.

4. View mode of the concepts and
definitions (the default).

- Other definitions (specific concepts).

-View mode of ontological description
(fragment  ontology) concept and its
connection with the upper and lower levels.

5. Authorization of users. There are two
types of authentication: for “User Mode” -
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without password and “edit mode and filling” -
requires an account on the server (username
and password).

6. Search
components).

7. Storage of concepts and of their
definitions in the system Redis - document-
oriented networked storage of data such as
“key-value” open source.

8. Entering a new concept and its
definition from the keyboard or with the
digitized source.

teem by LRI (on all

9. Establishing links between the
conceptsthat already in the LRI.
10. Graphical representation ontology

(visualization ontology) and of fragments.

Options of autonomous mode LRI used
in the application instrumental complex
ontological destination (ICOD) - for
automated preparation of e-learning course.

Digital libraries are significant public
knowledge resources within a domain similar
application area and in this sense they are
invariant  under the adaptation and
optimization of the ontological system to the
target application, in particular, in the problem
of adapting to automate the development of e
courses on a particular subject discipline.

The agorithm of the program. LRI
module consists of three sub-systems, and
combines information resource, software and
hardware subsystems and natural intellect. A
generalized block diagram of the LRI module
areshowed in Fig. 1.

Subsystem the information resource
consists of a specialized database Redis, which
provides content ICOD. The database contains
digitized encyclopedias, thesauruses and
dictionaries, as presented in the form of
descriptions of knowledge.

subsystem
information
resource

subsystem
natural intellect

subsystem
Software and hardware

GUI

engineer on
The «» User
knowledge

GUI -

Database -Redis i

(encyclopedias,

thesauruses and
dictionaries)

Interface to connect to the
database (library Jedis)

Fig. 1. Generalized block diagram of the LRI module

Subsystem software and hardware
includes a block of connection to the database
and graphical user interface (GUI) that allows
the interaction between the user (teacher) or a
knowledge engineer to work with LRI.

Subsystem natural intellect (knowledge
engineer and / or teacher) provides content
dictionaries LRI provides control and validate
the contents of an information resource in case
of errors or inaccuracies — edits.

Choice of modes of operation.
Depending on the type of program are two
modes:

- Custom mode,

- Mode filling dictionaries.

After starting the LRI module opens a
window for selecting the operating mode (Fig.
2), where you can select one of the above
modes and click “OK” to confirm the
selection.

=l = =

| £: Choice of the operating mode

(®) user mode

() filling mode

Username

Password

| OK | | Bat |

Fig. 2. Choice of the operating mode of the program

User mode. If you select “user mode’
runs the main menu, shown in Fig. 3. To start
working with the program, the user must select
in drop-down list “Choice of SA” the desired
subject area, then from the drop down menu
“Choice of dictionary SA” select the desired
dictionary given domain. After that a program,
in the corresponding area of the window, will
show the concepts corresponding to the
selected domain dictionary.

For show a description of the concepts it
IS necessary to double-click on it to cause the
corresponding description, shown in Fig. 4. By

default, displays one of the most used
definitions — “ default definition”.

If this concept in LRI has severa
descriptions or definitions is in other

languages to display them on the screen a
button “ Other definition...” (Fig. 5).
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Fig. 3. Main menu
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File Edit
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Fig. 4. Window description of the term.
| 2| Definition of the term = ol (=]

File Edit

Algorithm - In mathematics and computer science, an algorithm is a step-by-step procedure for c
Algorithms are used for calculation, data processing, and automated reasoning

Other definition:
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onepauifi|Mpu HaNMCaHHI KoMNOTEPHIX NPOTPAM ANTOPUTIM ONNCYE NOTiuHY NOCNIOBHICTL onepauid. AnA
BiayanbHOro 300paXEHHA anfopuTMIE YaCTo BUKOPUCTORYIOTE GNOK-CKEMMN,

{ Other definition... ] [ Wiew ontological description J { Exit window j

Fig. 5. Window description of the term with use
additional definitions

If there is a term in describing the
concepts contained in any dictionary of LRI,
then the term will be highlighted in the text in
a different color (Fig. 6). Thus provided a
relationship between the concepts in the
library LRI.

To search for concepts and their
descriptions by LRI it is necessary to press
“Search term...” in the main menu (Fig. 3).
This will open a search window (Fig. 7), in
which you must enter a word or phrase in a

search string and select vocabulary of domain
from the drop down list.

=
i) |60 compuer

- A competer s wihich can be out a finse set of arithmetic or logcal
opEraBons. Since o SeqUEnce of SpErANicns CaN be rIadEY CRANGEG, thE COMPUTET CaN S6hE More tham one kind of
problem. The i & comparter is an idea, the terms of which are satisfied by Alan Tursg's
Universal Turing mechine.
UL Ko op

— MANNENHTHIL ] — YETRORCTHD MITH EMCTRLL, e "

NOCNLAVBITENRHOCTH CORPIUNR. 10 SAWE BCAT0 CNISDALMN YRTNEHHLIX DACHITON H UARNNYINDOBEHNA SAHMEIUN,
QANILD CHAD OTHOCHTCA W ORPTAMING BBOLA BRBOLA, DRACANNE NOCIRQ08ATHRHTCTH CRDPIUNA a
APOIDAMMON.

a0 Oy i 3 I
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Fig. 6. Window of descriptions with backlit of related
concepts

(= |[= s

£:| Mownck noHATHIR

Enter a word or phrase to search:

Mame concepts
Beifop cnoeapa gna nowcka:

| all dictionaries v

SEARCH!

Search result

Fig. 7. Search box

To search the entire LRI need in the
dropdown list leave the default choice — “all
dictionary”. After clicking on “Search” in the
field to display the results search will be
displayed concepts that found or more terms
with indicating of the dictionary in which they
are contained. To display a description of the
terms that is found, to double click on a search
results.

To display a description of the terms that
isfound, to double click on a search results.

Below is a general block diagram of the
module LRI in user mode (Fig. 8).

Mode filling dictionaries. Selecting the
edit mode. Mode filling dictionaries includes
all the functionality that mode of use, as well
as expanded features and content editing
sections LRI. To enter to mode fill in the main
menu (Fig. 3), press the button.
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Initialization LRI

A

Background start Redis server

A

Initialize library Redis, a database
connection

3

A

4Displays a list of the current dictionary
of concepts in the main menu

!

> Output concepts and definitions on (on
request)

A
6 Printing other definitions (and / or
output to other languages)

A

7 View ontological concept descriptions

(display fragment of ontograf containing

related concepts, and his interpretation of
the function)

\

Search concepts on user demand in
dictionaries LRI

8

Y

end

Fig. 8. General block diagram of the module LRI in user
mode

“Change mode” in the window that
opens, select “Filling mode” and click “OK”.

After that, in the main menu is activated
button “Dictionary editor...”. For realization of
mode filling dictionaries must click
“Dictionary editor...”, and the dialog box will
appear, shown in Fig. 9, in which you must
select one of the editing modes:

- Manual editing,

- Automated edit mode.

Manual editing of dictionaries. The
manual editing dictionaries LRI - editor
window, shown in Fig. 10.

| £ Choice of filling mode =] @ ===
Choose the mode:
() Manual filling
() Automated filling
| oK | Cancel |

Fig. 9. Selecting the editing dictionaries LRI

|£:) Manual filling

[=lle ==

Choice SA. List of terms Dictionary:
| informatics "J

Choose the dictionary SA Brok-cxema

[ programming 'J ANTopuTI

b Uwnkn

Enter the name of the concepts: Oneparop

Mukponparpamma

MporpaMmmupoBatie PaapaboTka nporpammHore obecneveHna

MporpamMmHan MHKEHEepHA
TMporpamMmMupoBanHne
MporpamMmMipoEaHine — npouece oon

CO3A3HWA KOMNBITEPHEIX NPOrpamm.

B y3Kkom cMeiCne (Tak HassiBaemoe

KOAMPOBAHWE) NOA NPOTPAMMUPOBAHMEM

NOHUMAETCA HANMCAHWE MHCTRYKLMI

(MPrpamMm) Ha KOHKPETHOM A3LIKE

NPOrPaMMUPOBAHUA (YACTO NG YKe

MMEIDWEMYCA 3NTOPUTIMY — MNaHy,

METOAY PEWEHNA NOCTAENEHHO 3a0aun).

Enter a description of the concept:

| witetoLrR1 | | Addnew | | Edit | | Delete

Fig. 10. Manual editing LRI

In the list drop-down left of the editor
window you must select the desired subject
area, and then select its dictionary. In the right
pane displays a list of concepts from the
dictionary.

To add a new concept into the dictionary
it is necessary to press the “Add new”, then the
text fields.

“Enter the name of the concepts’ and
“Enter a description of the concepts” will be
available to fill (Fig. 11). Next, enter the name
and definition of a new concept in the
appropriate fields and click on “Writeto LRI”.
A new concept and its description will be
added to the LRI.

To modify existing concepts (e.g., in
case of errors or omissions in the description
of the concept), select it in the display list of
terms and click “Edit” and then the name and
description will be displayed in the appropriate
fields. When you finish editing the concept
and its definition click “Write to LRI” to save
the changes.
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|£:) Manual filling

Choice SA: List of terms Dictionary:
| informatics T]
Choose the dictionary SA. Enok-cxema
| programming _"J AnropuTM
Liukn
Enter the name of the concepts: OnepaTop

Mukponporpamma

Paapa@oTka NporpaMmMHore oGecneyeHna
MporpamMmMHan UHKEHEPUA
MporpamMmnpoeanne

oon

Enter a description of the concept:

| WritetoLRI || Add new | | Edit | | Delete

Fig. 11. Manua editing LRI - Enter anew concept

To remove concepts must select it in the
list of terms and click “Delete’. After this
concept with its corresponding description will
be removed from LRI.

Mode Automated edit dictionaries.
When choosing an automated editing LRI -
opens editor window, shown in Fig. 12, in
which you need to click “Open...” and specify
the path to the digitized source containing
concepts and their descriptions. Then choose
the desired subject area and its dictionary from
drop-down lists that are added by the new
concepts and their descriptions, and then click
“Save’ to complete the operation. New terms
and their descriptions will be added to the
selected dictionary.

| £ Automated filling mode
File Edit

Selection of digital sources:

[ Open.. )

Selectthe desired SA Choice of vocabulary for the rec...

| informatics YJ | programming YJ

Adding terms in LRI cancel the operation

| Write to LRI | | Close window

Fig. 12. Automated filling mode LRI

Fig. 13 is a general block diagram
describing the algorithm of the LRI module in
user mode.

Initialization LRI

!

Background start Redis server

!

3 Initialize library Jedis. a database
connection

y
4 Duisplays a [ist of current concepts

dictionary SA in the main program
mentt

5 Run mode selection menu filling
dictionaries by pressing "Dictionary
Editor

automated %5 Theuser has selected the

edit mode:

7 Run menu automated. editing

dictionaries:
+ 10 Running the Manual editing of
8 Selection of digital source by dictionaries
pressing the "Open"” *

11 . . -
Adding new terms and their definitions
in the appropriate fields editor menu

QChoice of vocabulary SA to add
new concepts

[

>
A

4
12" Entry in the database dictionary

changes by pressing the "Record"”

13 Completion of the program. stop the
server, Redis

Fig. 13. Generalized algorithm of the module LRI in
filling dictionaries

CONCLUSIONS

1. In this paper we proposed
development of an approach to solving urgent
problems of constructing formal ontologies
based on the analysis of natural-language
objects, developments of aspects of application
of ontologies, in particular for the construction
of e-learning. Described two main modes LRI,
is showed windows, menus, is described
purpose and as work with them. The next steps
of development of the system is to implement
and filling LRI by the real volumes of
background information.

2. LRI as part of ICOD will improve the
efficiency of applications. In particular, the
solution to the problem of automatic
construction of courses education will improve
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the quality of content due to their significance,
due to reducing the time to create and
configure a specific contingent training. In
addition, the problem will disappear replace
the teaching staff.
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PEAJIM3ALIVSI UHOOPMALIMOHHOM .
[NOACHUCTEMBI BUBJIMOTEKHU CITPABOYHOU
NHO®OPMAIIMM B MODERN E-LEARNING

Anexcanop Ianazun, Huxonati Ilempenxo,
Bumanuii Benuuxo, I'ennaouti Moeunvnuiil, FOpuii
Tuxonos, Bumanuit Cemenkos.

AnHoTanus. Ilpennaraercs nanbHeilee pasBUTHE
HKOH, IIPEIHA3HAYEHHOI O JUISL peanusanuu
WHTETPUPOBAHHONH  MH()OPMAIIMOHHONH  TEXHOJOTHUH
aBTOMAaTH3UPOBAHHOTO TOCTpoeHusi oHTonoruit [1n10 u
[InJl. IlomydeHHble pe3ysibTaThl OPUEHTUPOBAHBI HA

pelieHre  3aJadd  [PAKTHYECKOW  peanM3aluu
MH(OPMAMOHHON HOZACHCTEMBI, MOCTPOCHUS
MIPOrpaMMHOI MOJIeNH bCH, PEXUMOB

(YHKIIMOHMPOBAHUSI U €€ B3aMMOJICHCTBHE C JPYTUMH
MOJICHCTEMaM1 KOMILIEKCA.

KnroueBrie cioBa: OHOMMOTEKa  CIIPaBOYHOM
nH(OpPMaNNH, OHTOJIOTHYECKOE OIMHMCAHHUE MPEIMETHOH
JIICIUTTIIHHBIL.



