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Abstract: The article is characteristic of OSTIS technology and system design of electronic textbooks. The main
part of the article describes the direct implementation of intelligent electronic educational publications on the
subject "Algorithms and Data Structures" on the basis of OSTIS technology. The chapter describes the
possibilities of OSTIS core technology - meta-IMS. OSTIS, SC-language step by step described implementation
of intelligent electronic educational publication "Algorithms and Data Structures" and describes the structure
of intelligent e-learning issues. Development of an electronic textbook, which promotes educational resource
for e-learning universities and will be used in the educational process in the study of undergraduate students
for a compulsory subject "Algorithms and Data Structures" and the preparation of students for the TDMA in

the discipline.
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INTRODUCTION

The increasing popularity leads to a process of
informatization of modern society. One of the most
important and biggest trends is the use of computer
technology in education.

Artificial intelligence is an interdisciplinary scientific
discipline. This is due to its great potential, as strong
results are born at the junction of scientific fields. But due
to the same great difficulties since the development of
artificial intelligence requires a deep understanding and
cooperation of researchers with different style of thinking,
a different approach to the subject of study, different
mentality, different target installation and traditions.

The current stage of development of artificial
intelligence is in urgent need of overcoming these
difficulties. The most important task of artificial
intelligence at the moment is the construction of the
integrated intelligent systems theory, in which would
combine a variety of areas of artificial intelligence [1].

Informatization of society - it is a social process being
implemented globally. Information in a society provides
high level of informational services leading to the
availability of any human sources with a verified
information and visualization of the received information
with the significance of a data used.

In this paper, we study the most important part of the
process of informatization of society and education - the
creation of one of the essential forms of education using
powerful arsenal of modern information technologies -
intelligent electronic textbook on discipline "Algorithms
and Data Structures" on the basis OSTIS technologies.

The scientific novelty of the work, reported in this
paper is the development of intelligent electronic
academic publications on the subject "Algorithms and
data structures" on the basis OSTIS technologies -
metasystem IMS.OSTIS, SC-language.

Theoretical Significance: We studied electronic
educational publications and development technologies.
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Analyzed the design tools of knowledge representation
based on OSTIS technologies. Possibilities metasystem
IMS.OSTIS, SC-language.

Practical Significance: The developed intelligent
electronic textbook on discipline "Algorithms and Data
Structures" will be used in the educational process in the
study of a compulsory subject "Algorithms and Data
Structures" and the preparation of students for the
TDMA in the discipline.

MATERIALS AND METHODS

The theoretical basis for the study were OSTIS
conference materials (2011-2016 years), "Design Tools"
monograph "The representation and processing of
knowledge in graphical dyanmic associative machines"
[2], handbook on the subject "Design programs in
intelligent systems" (BSUIR, Minsk ), "installation kernel
OSTIS» (BSUIR, Minsk).

Classification of Electronic Textbooks: Information and
computer technology as a result of the widespread
availability of computer equipment, which deeply
penetrates into all aspects of human life. Education is the
main area for activity of the society, to keep pace with the
times and rapidly implements informative systems for
training in educational institutions of different levels.

A New Generation of Intelligent Tutoring Systems: Here
are the basic qualities that combine to have a new
generation of ITS (in this case for the sake of brevity, we
shall call them simply IOS).

IOS learns not only through the collection of
information by the system itself, but also through
dialogue with the student.

The system is able to independently solve the
problem, the solution of which it is to teach the
student.

Open Semantic Technologies of Intelligent Systems
(OSTIS): OSTIS technology is a set of tools and
techniques for the design of intelligent systems, as well as
to improve the technology. The very ideology of
intelligent systems, maximizing the independence of the
evolution of knowledge based on the evolution of
problem solvers, allows us to consider intelligent systems
as a class of computer systems with a high degree of
openness [3].
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The technology uses a technique of OSTIS
component design, which is a factor in the maturity of any
technology and is based on the ever-expanding library of
reusable components.

OSTIS technology idea is a specific embodiment of
knowledge represented in intelligent systems that do not
depend on any virtual knowledge processing machine or
on different platforms, the technical realization of the
intellectual system. Presentation of data would depend
only on the semantics provided by the subject area.
The basis of this method of knowledge representation will
be standardized in an abstract semantic network with the
base set-theoretic interpretation [2].

RESULTS AND DISCUSSION

Effective use of innovative technologies in
educational process prepares students to various
professions, to become competitive in the future
specialists. Teachers, through the effective use of
innovative technologies, can teach students to formulate
and communicate their ideas, develop creative thinking to
solve problems in business relations, effective use of all
kinds of information [4].

Today, in educational institutions, various kinds of
theoretical and practical innovation. This question
engaged scholars such as A.Ya. Savelyev, V.M.
Maksimov, G.K. Selevko. According to research of V.M.
Maximov, there are following concepts offered: the
structural logic technology, integration technology
(interrelation of various disciplines), gaming technology,
educational ~ technology, information technology,
interactive technology.

These concepts are widely used at present in
pedagogy. Education in the educational process is a joint
teaching process the teacher and the student, aimed at
achieving a specific goal. And in order to achieve this
particular goal due to the intensification of the
educational process.

In the educational process necessary to make
extensive use of educational, educational, developmental
learning function. Each pedagogical technology creates
favorable conditions,  opportunities for personal
self-development, enhancing its creative potential [5].

Electronic textbooks, regardless of type, can
significantly help the teacher in the learning process and
improve the quality of students' knowledge. Nevertheless,
the development of scientific and technical progress
requires a rational use of new teaching methods, technical
manuals, in other words, new learning technologies.
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Electronic textbook is program-methodical complex,
located on a magnetic portable device, providing the
possibility of mastering the training course by learners
with the help of a computer, on their own or with the
assistance of a teacher [6].

Electronic textbook should consist of three main
components:

The main information section - presentation;

The practical section, responsible for consolidation
of acquired knowledge -uprazhneniya;

Section for the assessment of students' knowledge -
testing.

Continuous modernization of information technology
can provide optimization and intensification of the
educational process. Therefore, the new technology is a
major factor in the development and achievement of good
results for each school [7].

The Implementation of Intelligent Electronic Educational
Publications on the Subject "Algorithms and Data
Structures" on the Basis of OSTIS Technology: Key
Features of OSTIS technology. The basic idea is a graph
of storage realized in the Internet space. The general
principle of architecture: the relevant classes of network
pages (Sc-graphs), shown through web- interface.
Language semantic network implemented using Sc-code.
A method of user information extraction: intelligent portal
that can educate themselves (IMS.OSTIS). The means of
data processing: the semantic web. Tool-artist: the
inference engine. OSTIS pays semantically compatible
abstract models of intelligent systems on all platforms.
Skins for the creation of a knowledge base: Shell to create
a knowledge base - a software product that has a means
of implementing knowledge for specific subject areas.
User task is not in the direct programming and in the
accumulation of knowledge and input from the shell of
functions.

The technology on which the machine is formed by
knowledge processing metasystem IMS.OSTIS is part of
the open semantic technology designed by OSTIS
intelligent systems [3].

The user interface metasystem IMS. OSTIS SCG-
based on the code. All objects are displayed in the main
window and feature some SC-elements in the knowledge
base.

SC-code is a universal core of open language
semantic networks, which is the result of the integration
of various languages semantic networks constructed on
the basis of the SC-code and set.
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Fixed alphabet (SC-code alphabet);

Constantly expanded (open) family of key
components, which is composed of all key
components of all integrable languages.

SC-code represents the unity of language and
meta-language. For example, in SC-structures you can
describe the syntax, semantics and ontology of SC-code.
From a formal point of view, SC-code can be interpreted
as a meta-language of semantic base specification
of SC-elements using the special set of key nodes
SC-code.

Semantic knowledge base every intelligent system
structure is interpreted as a reflection of the hierarchical
system of interconnected with each other subject areas
represented in the knowledge base. This implies clarifying
the concept of the subject area; the development of
linguistic means to describe the structure of the subject
areas using standardized semantic networks; the
development of linguistic resources to describe the
typology of subject areas and different types of
connections therebetween.

Structuring the knowledge base, the allocation to
it of various interconnected substructures needed for a
variety of reasons. In particular, it is necessary for
didactic purposes (man to assimilate some knowledge, it
is desirable to have some sort of table of contents or
"map" of this knowledge that allows you to plan and
consider their assimilation them with varying degrees of
detail), as well as for the organization of the distribution
of work on the design of knowledge bases (when different
artists entrusted with the development of various
fragments of knowledge, with enough clear boundaries)
[1,9,10].

Logical-semantic Model of User Interface: Like any other
system built with the use of OSTIS technology, user
interface and a metasystem is built using the component
method. We distinguish the following classes of user
interface components:

Translation components: The components of this class
provide a translation of SC-code on an external language
and vice versa;

Imaging components: This class component provides an
output data, which is presented in a foreign language;

Component editing: This class component provides input
user information to the external language.
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Each component consists of a knowledge base and
a set of SC-fragment agents. Because broadcast
metasystem components in PI have the following
components: - a translator of SC-SCsJson code format
(the format is similar in structure to the SCs-code level 1,
adapted for Web);

Translator of SCsJson format in SC-code;
Scs-compiler code SC-code;

Translator SCg-code SC-code;

The translator of the SC-code-code in the SCG.

Abstract knowledge processing machine consists of
the following agents SC-(SC-additives, which are part of
the broadcast and display components):

Sc-generating agent command at an instance is a
general description.

All user interface commands are described in the
knowledge base and contain any layout (template), on the
basis of which the inner -agent creates a copy of this
command with replaceable BEE arguments;

Sc-transfer agent runs responses to user requests.
This SC-agent waits for a response to a user request and
creates a copy of the team, which will start broadcasting
a response to the external language.

Sc-agent garbage collection. This SC-agent performs
a search and deletes information that has been copied or
used as a result of the changes. This information may
already be completed by a broadcast team and so Dale,
etc .;

Sc collection agent IDs. This SC-agent collects all
detected SC-elements in order to provide a quick search
for items on the ID [11, 12].

* It is implemented on the basis of OSTIS technology;

« It provides comprehensive support for the
development of intelligent systems in accordance
with OSTIS technology;

» It contains all the necessary skills for this (knowledge
of the available models, methods and design tools);

« It is a form of realization of material technology
OSTIS;

« It manages the automation project aimed at
continuous improvement of them.

Stage 1: Implementation IEUI "Algorithms and Data
Structures'" with SC Metasystem IMS.OSTIS Language:
SC-code is the abstract language that can therefore be
realized on graphics verifying SC-code (for example,
SCg-code), numerous options image sc-constructs in the
form of character strings (e.g., SCs-code), numerous
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variants machine representation sc-constructs in standard
computer memory address and in particular, structurally
reconfigurable associative memory for future computers
designed to process known databases. SC code
constitutes not only coded sophisticated computer
networks, which do not appear "alien" in semantic
network representation and their description is also in the
form of semantic networks, but allows more simple forms -
with the minimum alphabet.

Scg-language - one of the known methods of visual
presentation sc-texts or sc.g-graphs. Most often SCg-
code is used in the fourth level. To make domain-specific
language you need to consider all levels of the structure
in detail, in order to specify entities and relationships that
is in the SCG-described code.

SC-language may be used in meta-language for the
registration of any external language, ie, languages, which
shall not have sc-designs.

Analyzing metasystem «ims.ostis.net», we can
identify the following components of the SCG-code:

Sc-design is the semantic web, described in SC-code,
the foundation of the knowledge base.

Sc-member - a label or key node in sc-design, can be
a meaningful representation of the object, structure and
control.

Sc-constant - the key concept and character sets.
Sc-variable - semantically simple piece of text.
Sc-alphabet - is a set of types of sc-elements.

We describe the structure of the Sc-alphabet: Sc -
Alphabet described label depicting one or another
concept, which is called sc-site assembly. Sc - the essence
of which is a set of semantic components alfavita.Sc site
is an abstract class that inherits from the following
entities:

Structure - class elements are presented below in
accordance with Figure 2.

Fig. 2. Structure of the concept — it shows the range
of the node (the set), an attribute "ID" means that the
node is represented by an abstract class in accordance
with Figure 3.

In this model, primitive formultions, identifiers and
regular group of objects are seen. Conference Information
will be represented in the knowledge base as a system
identifier that contains the mapped information about it.
All system IDs are required in order for the system to
merge them identical nodes. System IDs are unique.
In other words, there cannot be two identical node with
the same identifier. If such sites are present in SCg-text, it
means that they bound to the same object.
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Fig. 2: Structure

Fig. 3: Concept

0RO

Fig. 4: Material object

Fig. 5: Non-binary bundle

Fig. 6: Many

0

Fig. 7: Neurological interactions
These nodes will be presented as data sets:

* Topics (theme);
*  Authors (Authors).

material object. It is depicted in accordance with Figure 4.

Non-binary bundle - label, with which creates a link
between the essence and the object, which is the identifier
in this hereditary group of objects in accordance with
Figure 5.

Set - a set, against which all other subsets of
normalized set is in accordance with Figure 6.

Constant node for processing connections and types
of bonds in accordance with Figure 7.

SC-links - a sc-element identifying the specific file
that has the ability to view or some computer system with
which it is possible to interact. Here in accordance with
Figure 8 demonstrated the lecture structure '1, made using
Sc Code.

Scs-code - the set of sc.s-texts. Each sc.s-text is a
sequence of sc.s-offerings, each with a known delimiter;
(Double the semicolon). Many sc.s- are divided on many
simple and many complex sc.s-proposals. Each complex
sc.s- proposal is as part of the integrated proposals that
ends as a limiter (* ... *).

As part sc.s-text of any level we can use comments

given in such a type:

/I A single line comment
/ * Multi line comment * /

At the beginning of the file describing sc.s-text it is
strongly recommended to describe the level and version
of the SCs-Code. For this, the comments are given the
following form:

/ * SCs_code < "version"> .Level < "level number">

*/

For example:
/*SCs_code0.1.0.Level 6 * /

Universal design of building units:
System sc-ID

=> Nrel main_idtf:

[Main sc-id]

(* <-Lang_ru ;; *);

<- Rrel key sc_element:

(*

<- Sc_explanation ;;
<=Nrel_sc_text translation:
&

-> Rrel example:

"File"

(* <-Lang ru;;*);;

)5

*) 55
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Fig. 8: Structure of the lecture made by a SC code

= O Datastructure

® bassc sc-identificator
o Data stroctures

| svstemic se.
@ identificator

|

@  c-identificater

O et

e Element of relations

o Elemant of relations
_—

r basic scoidentrficator

o Element of relations

é systamie se-sdantificstor

> O text
|

9 sc-idantificator

e Vectorn

—— O Victen

I bassc sc-dentrficator

® .
o ectors

é svatemue sc-idantificator
= O text

a scadentificator

202



World Appl. Sci. J., 36 (2): 197-212, 2018

algoritm_i_struktury dannyh

annotaciya e
vvedenie ‘

vwedenie "

labs ""----.r-‘r
'\?\‘7\\%

final_test v'

ekz vop o

H|U‘:-b\':|li',' i

III
instrukciya ‘,
Spisok_lite o

ratury

elem_otn q

dvu_ spisok “

Fig. 9: Scheme of links between the nodes of the training manual

Universal design of building is secondary:
System sc-ID

=> Nrel main_idtf:
[Main sc-id]

(* <-Lang_ru ;; *);
=> Nrel_idtf:
[Text]

(* <- Lang_ru ;; *)

LR

The data for the creation of the final textbook sites
listed in the B-D applications.

Stage 2: Implementation. Creating Links Between the
Nodes: After creating units to merge them into a single
semantic network, that is, to set up links between the
elements textbook content (lectures, terms, etc.).

203

The scheme links between nodes textbook in
accordance with Figure 10.

To create connections between core nodes in
OSTIS, decomposition section is used. Decomposition is
carried by the structure of the form:

<= Nrel_section_decomposition:

{
Identifierl

(*

=>nrel_section_base_order:

Identifier2;;
)
Identifier2};;
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Where nrel section_decomposition - creates a Lecture 7;;
decomposition section of these nodes, *);
nrel section base order - indicates the order of Lecture 7

arrangement of nodes.

Host main section with customized connections

(decomposition) as follows:

doc_technology_ostis
=>nrel_main_idtf:

[Algorithms and Data Structures]

(* <- Lang_ru ;; *);

<= Nrel_section_decomposition:

{

annotation

(*

=> Nrel_section_base_order:
vision;;

)

vision

(*

=> Nrel_section_base_order:
lecturel ;;

)

Lecture 1

(*
=>nrel_section_base_order:
Lecture 2;;

)

Lecture 2

(*
=>nrel_section_base_order:
Lecture 3;;

)

Lecture 3

(*
=>nrel_section_base_order:
Lecture 4;;

)

Lecture 4

(*
=>nrel_section base order:
Lecture 5;;

)

Lecture 5

(*
=>nrel_section_base_order:
Lecture 6;;

)

Lecture 6

(*

=>nrel_section_base_order:
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(*
=>nrel_section_base_order:
Lecture 8;;
)
Lecture 8
(*
=>nrel_section_base_order:
Lecture 9;;
)
Lecture 9
(*
=>nrel_section_base_order:
Lecture 10;;
*);
Lecture 10
(*=>nrel_section_base order:
Lecture 11;;%);
Lecture 11
(*
=>nrel_section_base_order:
Lecture 12;;
)
Lecture 12
(*
=>nrel_section_base_order:
Lecture 13;;
)
Lecture 13
(*
=>nrel section_base_order:
Lecture 14;;
*);
Lecture 14
(*
=>nrel_section_base_order:
Lecture 15;;
*);
Lecture 15
(*
=>nrel_section_base_order:
Lecture 16;;
*);
Lecture 16
(*
=>nrel_section base order:
Lecture 17;;
*);
Lecture 17
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(*
=>nrel_section_base_order:
Lecture 18;;

)

Lecture 18

(*
=>nrel_section_base_order:
Lecture 19;;

)

Lecture 19

(*
=>nrel_section_base_order:
labs;;

)

labs

(*
=>nrel_section_base order:
final test;;

)

final_test

(*
=>nrel_section_base_order:
ekz_vop;;

)

ekz_vop

(*
=>nrel_section_base_order:
glossary;;

)

glossary

(*
=>nrel_section_base_order:
instruction;;

)

instruction

(*
=>nrel_section_base_order:
references;;

)

references

¥

Stage 3: Implementation Phase. Creating EOS Content
in HTML Format: To optimize the display of content and
eliminating the need of using third-party software in the
tutorial files using HTML format. Use any text editor to
create data files and a standard html text markup language.
To do this, you want to create the frame type of the page:

<DOCTYPE HTML PUBLIC! "-//W3C//DTD HTML

4.01 Transitional !/ EN"
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"http:// www.w3.org/TR/html4/loose.dtd">

<Html>

<Head>

<Meta http-equiv = "Content-Type" content = "text
/ html; charset = utf-8'">

</ Head>

<Body>

</ Body>

</ Html>

In this frame between the body tags you want to
place the content corresponding to the site and place it in
a suitable display for the user by using the tags <p>,
<hl>, <img>, etc. On completion of the html file
corresponding nodes, OSTIS core system at startup check
each site for errors and a positive result at this stage
begin to correctly display the textbook in accordance with
Figure 10.

Implementation Stage 4. Creating Cross-references to
the Secondary Nodes: To create a cross-reference to the
components of the system in html pages of a textbook, we
can use a specific system type tag:

<Sc elementsys idtf =
"Sistemnyy_identifikator uzla"> text </ sc_element>

This tag is automatically read by the system and
booting nodes OSTIS textbook provides browser in
html code have a link in the form of

href="#" class="sc-element"
sc_addr="number_equivalent uzla"> text </a>

<a

The numeric equivalent of a node is automatically
assigned to each node sistemy.This design can be
used anywhere in the html text node. For example:

<P> The vector which consists of a completed
number is strictly defined. </ P>

<Palign = "center"> <b> <i> <sc_elements_idtf =
"arrays"> Array </ sc_element> </ b> </ i> </ p> <p>

In general, the member <b> <i> <sc_elements_idtf =
"arrays"> Array </ sc_element> </ b> </ i> is an element
of <b> <i> <sc_elements_idtf = "vectors"> vector </
sc_element> </ b> </ 1>, which itself is an elementary
structure.

In this passage highlighted html code word array and
vector. Now the user can enter data on the terms for a
direct link, in accordance with the Figure 11.
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Peaniis CTERB © NOMOURIO ojRoCERSH cicxos Realization of stacks by using unidirectional fsts

TolGoll opprocnaminil CINCOK MOMET PACCMATPHBATLCH B BiYe CTeKa, OJHIND CTIHCOK N0 Cp

CTexonbie DRepaigiot, HPHMENMMBIL K CIMCKAM  Stack operations applied to lsts

CTeKoM, pea Ha {IOM MACCHBE HMEET TIPENMYLLICCTO, TaK KaK Japaiee He MyaH ero
pamiep.  Amy adirectional kst can be comsidered as a stack. However, a it has an advantage over a stack realized on a one-dmensional amay

“frofiss gofamum, 39EMERT B CTEK, HaZD B ATOPITME BCTANKN B HEFLI0 CIHICKD JAMEHNTE yRasITens Lst wa yxasarens S(onepamm Push(S, x). You seed to replace the indicatos Lst

P = GetNode
InfofP) = x
Pu(P)=5

§=p

with the indicator § in the algorithm
to add an element to a stack

(Push(S,x) operation)

Fig. 10: IEUI interface on the subject "Algorithms and Data Structures"

BexTop COCTOMT 3 COBEPLEHHO OBHOTHNHbIX AAHHBIX U KONWYECTBO MX CTPOTO onpeaenexo.

A vector consists of similar data and their number is strictly determined

Maccussl  Arrays

B oBuiem cnyae aNeMeHT MaccHBa - 3TO eCTb SMeMeHT BeKTopa, KoTopbiil caM no cele ToXe ABAFETCS 3NeMEHTOM CTPYKTYPbI (PHCYHOK HIXE).

In a general case an element of an array is an element of a
vector, which is also an element of the structure (figure
below).

Fig. 11: Example of references to the basic concepts and terminology

5" Implementation Phase. Creation of Test Elements
Using jQuery:

<li class="ans">104a40 3</1i>
<li class="ans">10440 4</1i>
</ul>

</div>

</div>
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The number of units with the class quest next
step is the creation of a framework for test questions.
To do this, you want to create a block for example in
the tutorial uses an HTML page, then you can
extend their functionality with jQuery and JavaScript.
To do this, you need to connect to the file
containing the page, using jQuery library type of
construction:
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<Script type = "text / javascript" src
2.1.1.min.js"> </ script>

"jquery-

And to put the library itself in the same directory
where is required by us page.

In order to put to all the questions, a separate block
for each test question, headers, which contain a question
and lists that contain variants of the answer. For each of
these classes ask for further processing using CSS.

The entire structure is as follows:
<Divid = "questions">

<H2 align = "center"> Test </ h2>
<Div class = "quest">

<H3> Question </ h3>

<Ul>

<Liclass ="ans"> A 1 </ 1i>

<Li class = "ans"> Answer 2 </ li>

It corresponds to the number of test questions. Now
using jQuery and JavaScript which is required to process
a click on an answer option in order to find out the correct
answer or not, count the number of correct answers, to
hide the block to the current issue and the next show. At
the end you want to show the user the number of correct
answers and recommendations for further action.

This requires you to have two variable- bally = 0= 0
and the nom. Partly bally - counter, which is increased by
one if the answer is correct, zero if incorrect. Partly nom
indicates the number of current issues and increases
when you click on the answer.

Since you only need to display the current question,
initially all the blocks with the questions will be hidden.
For these purposes, use CSS, to display function will be
used jQueryFadeln and FadeOut.

CSS code:

<Style type = "text / css">
.quest {

display: none;

}

#questions {

width: 100%;

height: 300px;
background-color: #CCCCCC;
padding: 20px;

}
.ans: hover {
color: green;
H
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.ans {
padding: 10px;
cursor: pointer;
}

</ Style>
#questions

Selector determines the overall look of the test unit
(gray background, full width, spacing, height). Selectors
.ans: hover and .ans define the appearance of possible
answers (green hover, black in the standard state, the
hand cursor). Selector. Quest hides all questions.

The JavaScript code

<Scripttype = "text / javascript">
var bally = 0;

var nom = 0;

$ (Document) .ready (function () {
$ ("Quest.") Eq (nom) .show ().;
Hfunctionans(b){

bally=bally+b;
$(".quest").eq(nom).fadeOut(300);
nom=nom-+1;
$(".quest").eq(nom).fadeIn(300);

H

</script>

The function $ (document) .ready (function () when
the page loads selects the first block of all hidden blocks
quest class and displays it. Ans (b) function takes the
parameter b and adds it to the points, hides the current
issue, increase the current number question by one and
shows it to fire a function necessary to tie it to the event
click on the element with class ans (answers) to the
correct answer feature will send 1 for wrong - 0.Primer..:

<Li class = "ans" onClick = "ans (0);"> odinindeks </

li>

<Li class = "ans" onClick = "ans (1);"> paryindeksov
</ li>

<Li class = "ans" onClick = "ans (0);"> trehindeksov
</ li>

<Liclass = "ans" onClick = "ans (0);"> four members
</ li>

It remains to process test results and display them to
the user. To do this, create two sets of responses to the
user. In one of them displays a message when passing a
threshold of points, in the second output messages when
an unsatisfactory result of testing.
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<div id="test_end1">
You scored <span id = "bl1"> </ span> out of 5 <br>

We encourage you again to read the subject <b> <i>
<sc_elements_idtf = "current lecture" current lecture
</ sc_element> </ b> </ i>

</ Div>

<Div id = "test_end2">

You scored <spanid = "bl2"> </ span> out of 5 <br>
You can study the following subject <b> <i>
<sc_elements_idtf = 'following the lecture™ next
lecture </ s¢_element> </ b> </ i>

</ Div>

if(bally<3) $("#test_end1").fadeIn(300);

if(bally>2) $("#test_end2").fadeIn(300);
document.getElementByld

(In the first block, the message is displayed when the
test is failed. The elements <spanid = "bl1"> </ span> and
<spanid = "bI2"> </ span> shows the number of points.
Below is a link to the recommended material for the study.
To display the number of points and recommendations
on, the end of the test, you must add a line to the script:

if(nom==5){

'bl1").innerHTML=bally;
document.getElementByld('bl2').innerHTML=bally;
H

H

And hide the units with the recommendations of
using CSS:

#test_endl {

display:none;

}

#test_end2{

display:none;

}

Sample test questions in accordance with Figure 12.

6"Implementation Phase. Section ""Glossary' Assembly:
Glossary is the node containing all the terms included in
the lecture. To do this, all the secondary nodes, the
existing system should be added to the node by the
structure.

<= Nrel_section_decomposition.
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The interface of the glossary is shown below in
accordance with Figure 13.

7" Implementation Phase. Under ""Final Test'" Assembly:
Stage is similar to step 5. Differences in the pattern of
building blocks (for the convenience of using block
elements instead of headers and lists).
<Div class = "quest"> Questionl
<Div class = "ans" onClick = "ans (0);"> A 1 </ div>
<Div class = "ans" onClick = "ans (1);"> A 2 </ div>
<Div class = "ans" onClick = "ans (0);"> A 3 </ div>
<Div class = "ans" onClick = "ans (0);"> A 4 </ div>
</ Div>

Instead, the recommendations in the study displayed
a single block with the number of points:

<Div id = "test_end1">

Vynabrali <span id = "bl1"> </ span> 65 balloviz <br>
</ Div>

JavaScript code:

<Script type = "text / javascript™>

var bally = 0;

var nom = 0;

$ (Document) .ready (function () {

$ ("Quest.") Eq (nom) .show ().;

1)

functionans (b) {

bally = bally + b;

$ ("Quest.") Eq (nom) .fadeOut (300).;
nom =nom + 1;

setTimeout (function () {

$ ("Quest.") Eq (nom) .fadeln (300).;
if (nom == 65) {

$ ("# Test_end1") fadeIn (300).;
document.getElementByld ( 'bll') innerHTML
bally.;

}

}, 400);

H

</ Script>

Set timeout function performs the delay before
displaying the next issue to avoid "spikes" of the text
during the change of subject.

Navigating through the Tutorial: Navigating the
electronic textbook realized by means of links, the top
menu and sidebar stories queries.
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Fig. 12: Sample test questions

Fnoccapwi  Glossary

= Gazoswi nopanox pasgenos’s  basic order of sections
Sraamenaumonnsie BoNpocs Exam questions

= (asosuiil NOPAAOK PA3AENOB™  basic order of sections:
MHCTpYKUMS N0 UCNONB30BAHWIO User guide

= OCHOBHON SCMASHTH@MUKATOP™  basic sc-identificaor:

fl'_ |__
€ Pyccewit sasic Russian language
= CHCTEMHBIN SC-UABHTHDMKATOP™ systemic sc-identificator:

r
:UM:_ glossary
= neromnoawuns pasnena”  decomposition of section:

Jlex Double-ended queune

lpHamuuecxre cTpyxTypsl nakksx Dynamic data structures
Onepauns sctaskn noanepesa  Operation of inserting a subtree
Kmou Key

Hennseltoe crpyetyps sasHss Non-linear data siructures
O6xon aepesa Tree traverse

MNouck Search

Mocnenosarensiit nonck  Comsecutive search
Paxyperensie crpyeTyps naqnsx Recursive data structures
Pexypors Recursion

Ynopanossoe GurapHoe nepeso Ordered binary tree
Bucora nepesa Tree height

Crpyrrypsl nansex Data structures

3anvcn  Records

Tabnuus Tables

crex  stack

llepesc Tree

Onepauws yaanenus nonnepesa Operation of tree deletion
Buxapusie nepesss Bimary trees

Maccues Arrays

Konsuesse oprocasadse cnvckr Cyclic unidirectional list
Snement otrowennit Element of relations

Crmckn Lists

Fig. 13: Glossary Interface
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% Komanas npocwotpa 53~ Command of browsing databases

E [% Komanas 6azosbix 3anpocoe Commands of basic queries
[% KoMannsi 3anpoca cTpykTypsl Commands of queryifig'4'structure
@ Komans 3anpoca uneHTudukatopos Commands of querying identificators

[® KomaHzpl 3anpoca CeMaHTH4eckux OKpecTHocTe! Commands of querying
semantic neighborhoods

Fig. 14: Example of finding a lecture on the parent node

Anroput  Algorithm

A Nexums 19. AnroputMsl Lecture 19,
xewwuposaHus. Metoaw Algorithms
pa3speweHns konnuauit npy of hashing,
XeWwnpoBaHWM.

L AnropurMb 1 CTPYKTYpPH
naHHbix  Algorithms and data structures

Fig. 15: Navigational search engine

Concept of data
structure

[spposessase | simple data
S—
Lﬂ-—--—-—a . 4 Data structures
? 3 \

Asrasmi U ALGORITHMS
CTRATRS AN | AND DATA
STRUCTURES

Element of relations
ofeirement;:l:dnu
nrruetm'.e {\ 1
I_i : Data structures
e fication ) ]
o A
" = (
prTn— Ne
Lﬂ. e ] t[ y SO ] Agcording ta
-\mrd:.nl to data cohezion . + || structure o
According to structure Ul oiqa linasq ey
Q /1 | changeability i
prn S ,‘_Q._ S e e e s

Fig. 16: Presentation of the educational benefits in the form of a connected graph

All these sections - contain a set of data referring to
each other (linked nodes), so you can easily make the
transition from section to section, search terms and data.

The top menu is a menu of OSTIS core functionality.
Since all of our forums, terms and other elements of a
textbook represent nodes, we can use the core
functionality to monitor the communication nodes.
For example, find the lecture which contains the desired
term (the parent node) with accordance to Figure 14.
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To navigate through and also search in accordance
with Figure 15. One advantage OSTIS core is accelerated
processing search requests. As a result, we get a live
search of the necessary data to us.

On the basis of textbook structure, we will develop a
semantic of knowledge in
accordance with Figure 16. We divide each part of the
training manual on units and present it as a connected

model representation

graph.
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@ ™ Koumu npocworpa 63
Commands of browsing
databases

— >

= OCHOBHOR SC-WOSHTH(DWEATOR™
Yro raxoe Gasosml nopsao
paAIBNGD" What is the Ialnir
order of sections
Yro raxoe Bextop What are
Vectors
Yro raxoe Nexuwa 1. Nonstme
CTPYETYPb ABHHGIX
Crarmmecise cTpycTyps
Nawsmy  Lectere 1.’Enlir

AnropRTasl W CTRYETYRE DRHHSIE

© Pycor 83w

Russian language

= cmcTemHmil sc-umEHTWpeaTOp":

doc_iechnology_ostis ™
= pecoMncans paisena’ decomposition of section

e 7, HenunedlHbie conlannme ¢

Nexuns 8, Oa

Ljw G
DK O

M T ML

Seanmeralmosise 0onpocy Exam questions
W Glessary
s mennae s User guide

P il
[0 o]

Fig. 17: The navigation controls in the core OSTIS
1. Sidebar; 2. Top menu;

P
I I I I

systemic sc-identificator

ANropHTME M CTDYXTYPS Qawnss  Algorithms and data strectures
basic sc-identificator:
" Algorithms and data structures

comern Dymamic DS, Linked lists
rrwceon Realisation of stacks
i Unidirectional list
s0d Nem-linear stractures. Trees

s pisos nowcr2 Search. Classification of types of search
3 Methods of search optimization

o nowces Optimal search tree

oi Bimary tree search with insertion

¥ 04 Bimary tree search with deletion

HEA W ERElEa copTeoosey Iaternal and external sorting
. Direct methods of sorting

oruposn Quicksort. Assessmeont of various methods
sien Keys tramsformation,

3. Lower secondary menu

How to wse the system?

KHOMKa CrpaBki

——]

Ay elements within the mads window c3m be arguments for queries. The letters “sc” will sppear whea poiniing the
mouss curvor, Thus you can receive any belp regarding the uree mteriacs.

Fig. 18: Help Window to OSTIS system

To fast transitioning and finding more information in
OSTIS kernel has three navigation element in accordance
with Figure 17.

OSTIS system contains help with animated
instructions on how to use the system in accordance with
Figure 18. Reference is caused at the first visit or click on
the Help button.

The wees smterface of the system consists of the main wisdos
ke sy utem b carveed ont by mess of wesiages A mesuage should be mads 31 follon:
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within which all the lewesis ol ceeiral are. The dealogue with

Py e

CONCLUSION

One of the most important trends is the use of
computer technology in education. This article reflects the
implementation of intelligent electronic educational
publications on the subject "Algorithms and Data
Structures" on the basis of OSTIS technologies. In the
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development of intelligent electronic educational
publications we used active development at present with
a comprehensive open (OSTIS - Open Semantic
Technology for Intelligent System) technology to design
intelligent systems. At the heart of OSTIS technology, it
uses as a way of describing the unified semantic
knowledge of networks with the basic set-theoretic
interpretation of their elements. This method of
knowledge representation is called SC-code (Semantic
Code) and semantic networks, presented in SC-code
named sc- graphs.

Electronic textbooks provide the opportunity to see
inaccessible to the usual eye and touch the mysteries of
nature, the results of various physical, chemical and
biological experiments.

Thus, innovative technologies contribute to the
development of educational, scientific and professional
competence of students.

Effective teachers use innovative technologies in the
educational process is aimed at improving the educational
level of young people - the future of highly competitive
professionals.

The selected technology, given a set of models, tools
and techniques implemented in the form of intellectual
metasystem is formed by the same proposed technology
design of intelligent systems and following from this
so-called metasystem IMS.OSTIS (Intelligent Metasystem
of Open Semantic Technology for Intelligent System).
This means that the range of models, tools and
techniques used for the continuous updating and
improvement of the proposed technology is none other
than a set of models, means and methods of continuous
updating and improvement of the said intellectual
metasystem, which can be used not only for the
development and maintenance of this metasystem, but
also any other intelligent systems formed on the basis of
the technology used.
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