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PRINCIPLES OF FORMATION OF E-NETWORK
KNOWLEDGE BASESIN THE FORMAT OF
OPERATIONALLY STRUCTURED SCENARIOS

A brief analysis of the principles of formationmbdern network knowledge bases is given.
The principles of management of information souscE®mMpanying the process of formation
of network knowledge bases are described. An exampexisting systems of information
and communication technologies for building and agimg knowledge bases in the
e-network is given. The tasks related to the fuomitig of information and communication
technologies from the standpoint of the formatibmodern e-network knowledge bases are
set. The importance of the ontological approadiéodesign of network knowledge bases is
determined. The approach and principles of forrmatibe-network knowledge base in the
format of operationally structured scenarios arscdbed, based on ontological aspects of
their construction. The general graph-structurthefoperationally-structured scenario of the
knowledge base is given. Examples of their fornmatiad visualization in the environment
of the Web-software complex "Knowledge Baseline [@dEditor" are given. Recommenda-

tions are given regarding the scope of use of thb-¥bftware complex "Knowledge Baseline
Script Editor".

Keywords: knowledge base, knowledge base script, script ediferating structure.

1. INTRODUCTION

At the present stage of development of informatiechnologies, the tendency of
transfer of the sphere of the organization of psecef information interaction in the
environment of an e-network is formed. In such dtowks, the key points are the form of
organization and access to information sources raiwkedge, which are placed in
appropriate environments and can be accessed figwhare and at any time.

Currently, in the development of network managemsgatems for information sources
that accompany the process of forming knowledgedahe problematic task is not the
software aspect, but the task of finding, formugtistructuring and presenting data from
which knowledge is further formed.
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2. RESEARCH ANALYSISAND PROBLEM STATEMENT

Existing systems of information and communicatiechinologies for building and
managing knowledge bases in the e-network, haveadliheoretical and practical platform
for research and use (Palagin, Kryvy, Petrenko22Bbland, Singh, Salipante et al., 2001,
Dalkir, Liebowitz, 2011; Krétkiewicz, Wojtkiewicz2009; Krétkiewicz, Wojtkiewicz,
2005; Nirenburg, Raskin, 2004; (Pugh, Prusak, 2@Beary, 2016; Bera, Burton-Jones,
Wand., 2011; Kalna-Dubinyuk, Rogoza, Samsonovd.ef@19; Demyanenko, Kalnoy,
Strizhak, 2013; Kalnoy, 2019; Kalnoy, 2017). Rectwgoretical research and practical
results in this area are based on the construofiontological models of knowledge bases
and various ICTs based on them, such as: “Lingucsiipus”, Exalead, Protégé, KAON2,
Sesame, IBM SHER, Joseki Jena, Oracle Spatialkkwdicz & Wojtkiewicz, Palagin et
al., O'Leary, and others. The use of such ICTs igesvthe construction of a network
environment in which the mode of e-remote intetactbetween all its participants is
supported. E-distance interaction is a networkugirtenvironment in which all its
participants carry out mainly individualized intetian both asynchronously and
synchronously in time, mainly and in principle wugsi@lectronic transport systems for the
supply of information objects. One of the taskadivity in this environment is to provide
conditions for the effective use of information aasces by all its participants. For this
purpose means of formalization of various informatsources of formation of knowledge
taking into account specificity of process of ewmtk interaction are created.

The use of ICT software and information takes atoount the fact that the volume and
diversity of data and messages, according to @iffeprofiles of knowledge, is now so
voluminous that there is a need to classify theteiims of belonging to the subject area or
areas of interest of its participants. from th&ksathey solve. Therefore, the use of these
ICT software and information tools is focused olvisg the following tasks:

» ensuring the possibility of operative organizatidraccess to information sources of
knowledge formation related to one subject areareas of activity united by similar
interests;

« support for the interaction of all participants hiit a non-single set of subject areas
with the possibility of expanding this set;

e providing an opportunity to expand the list of smg and consumers of diverse
information sources of knowledge formation, takingp account the results of all its
participants;

« restricting access to information resources withispecific subject area or area of
interest in connection with the possibility of Soly the previous problem;

» ensuring the possibility of using information resms of several subject areas;

» ensuring the possibility of operative search of sherce of necessary information
resources by all its participants, as well as thparative exchange.

The ontological approach to designing a networkwkdedge base allows to create
systems in which information sources of knowledgemfation become ontologically
structured and accessible to all its participafte main advantages of this approach:

 the ontological approach gives the user a holistystematic view of a particular
subject area;

« information sources about the subject area areepted in the same way, which
simplifies their perception;
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e construction of the ontology allows you to quickigstore the missing logical
connections of the subject area, where withoutatioy) the general structure of the
knowledge base.

The importance of the ontological approach in éngad networked knowledge base is
also due to the fact that if the information sosreéknowledge formation are not described
and replicated, they eventually become obsolete mrelevant. On the contrary,
information sources of knowledge formation, whicle aontologically structured,
distributed and used in a network way, can genemate knowledge. The ontological
approach allows to present terms, concepts in aualay that they become suitable for
computer processing, which leads the subject terogy to a formalized form and
contributes to its equal understanding by all paoéints.

One of the approaches that will ensure the effedtimctioning of such a system is the
construction of operationally structured scenaoibthe knowledge base.

3. RESEARCH RESULTS

Each of the modern models of building knowledgeebasas its own organizational
structure, which forms the links between the infation objects of the knowledge base. At
the same time, almost all information objects ofdemm knowledge bases are fully
integrated with its structure, which determinesltlrge structural size of such knowledge
bases. Management of such knowledge base systkesup large computing resources,
which directly affects the processing time of imf@tion. In addition, the systems are not
focused on a personalized approach to their orgaiz and management. To solve this
problem, it is proposed to form the structure & kmowledge base in the form of a set of
individual personalized e-scenarios, which withingewen ontological structure, are
operationally formed in accordance with the seléabject and the task. If you need to
create a new e-script, which would include othscepts stored in the knowledge base in
the form of .xml files, they connect to it, eithautomatically in hyperlink format, or
operationally, by embedding its information struetin the base the structure of the script
being created. The combined script structure i® thwred in a .xml file. Thus, the
knowledge base in this case has a file operatingtsire, which includes ontologically
structured e-scripts in .xml file format. Thatésch e-script, within a given subject area, is
personally formed according to the selected olgadtthe task, and then stored in the .xml
file format in the knowledge base.

“Operationally-structured knowledge base scenasi@he of the forms of organization
of object-oriented knowledge base in a given sulgeea, which describes its functional
and information structure step by step and is féimed in the form of operationally
structured date blocks stored in xml format. filéEhe operational-structured xml
knowledge base scripts created in this way can dmbmed or separated into other
operational-structured xml knowledge base scriffitas creating new transdisciplinary
knowledge bases. In this case, operationally-siradtxml scripts of the knowledge base
can be formalized, both in the information-applésgect (for example — a reference book
or textbook) and in the functional aspect (for egplan- a training program as a functional
structure of the educational process), or combath bf these formats.

In the theoretical aspect, the principles of foiprabf operational-structured scenarios
of the knowledge base are based on the theorytofagies and the theory of graphs. In
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formalized form, they are represented by a grapitstre in which the vertices of the graph
and their relationships are displayed in the fofrautofolders (folders), defining the name
of operational steps (What to do or What to deteenbf the knowledge base script and
the name of provided steps, which are intercondebte the operating structure, each
element of which contains its own information dialack.

The information structure of data blocks considfta set of data blocks having the
following structure: the name of the data blocle tontent of the data block (entered from
the keyboard); hyperlinks to external sources &rmation in Microsoft Office formats
(video, audio, images, spreadsheets etc.), as agello websites and web resources,
including other xml scripts contained in the knosge base. In accordance with the above,
the general graph-structure of operational-strectigcenarios of the knowledge base has
the following form (Fig. 1).

Operationally structured knowledge base scenaric

Subject area name Subject erea data block
Step [k] (What to do or What to determine) k=1...m Deta dlock-Stepy [KT
[kj]-Key attributes of the subject area according to the step 1 (k=1...m;j=1...n) Attribute data block []] [fF-Deta-dlock (i=1....q)  Data block name
Step [kj] (What to do or What to determine) k=1...m; j=1...n Data block-stepy [kj] Contents of the data
» youtube Hyperlinks
[kip]-Key attributes of the subject area according to the step [ki] (k=1...m;j=1...n;p=1...n) Attribute data block [kfp} s
Web-site
Webresource
File (doc; html; xml; pdf; ¥is; mp4; ..)
Step m (What to o or What to determine) Datta plock Stepy m
[mj]-Key attributes of the subject area according to the step m (j=1...n) Attribite data block [mj]
Step [mj] (What to do or What to determine) j=1...n Ddta block Stepy [mi]
[mjp]-Key attrbutes of the subject area in accordance with Stepy [mj] (j=1...n;p=1...n) Attribute data block [mjp]

Fig. 1. The general graph-structure of the opematistructured scenario of the knowledge
base

In practical terms, in the process of building awiedge base script, an integrated
information array is formed, which is formalized @s xml file stored in the knowledge
base on the server as a standalone attribute, faretéssary joined as a key attribute to
another knowledge base script.

In order to practically implement the above prihegpof knowledge base formation in
the format of operational-structured scenarios, abWoftware complex “Editor of
knowledge base scripts” was developed (Dovgy, [$ikz Demyanenko, Kalnoy, Lisovy,
Prikhodnyuk, Savchenko, Guralyuk, 2020; (http:/Avimhost.com.ua).

Web-software complex “Knowledge Base Script Edite”a network software and
information tool for building operationally strucad knowledge base scripts in xml file
formats with their subsequent visualization in fimen of “Knowledge Prisms”.

Web-software complex “Knowledge Base Script Editas a wide format of use, from
the creation of simple personalized knowledge basesgiven subject area, to complex-
-structured corporate knowledge bases. Its funatign provides the user with the
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necessary set of tools provided for the constractd various operational-structured
scenarios of the knowledge base in a given subjes, their storage on a server or local
media, search and visualization. The provided saritwpackage also makes it possible to
combine or separate knowledge base scripts interotiperationally structured xml
knowledge base scripts, thus creating new trarcipiisary knowledge bases.

The main interface of the Web-software complex “itexige Baseline Script Editor”
is presented in Fig. 2.

Web-software complex "Knowledge Base Script Editor”

Registration

Sevipd Mrinma

Authorization

Instruction

Fig. 2. The main interface of the Web software pgek‘Knowledge Base Script Editor”

The general functional structure of the Web-sofen@mplex "Knowledge Base Script
Editor" is presented in Fig. 3.

Web-software complex "Knowledge
Base Script Editor™
I

| Login w'rthcll_Jt registration ] Login with r-egistratiun

unit

Personification } |

1 | i I | Personal file
Sth;?; sr::* | ) [ Script editor | The prism of scripts | Script Explorer | _. database
General Operational Visualization Data bleck Personal |

knowledge base script editor Prisms of visualization knowledge base
knowledge

Fig. 3. General functional structure of “Web-softev@omplex knowledge base script editor”

In accordance with the provided structure (Fig. B),the environment of the
Web-software complex “Knowledge Base Script Editmdrious knowledge base scripts
are created, which are localized both on local reigmimedia and in the network on the
server, and which are further visualized (instgliedhe format "Prism of knowledge".
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“Knowledge Prism” is a virtual electronic form osualization of the xml script of the
knowledge base in the form of a set of screens @wdbinto a prism, each of which
corresponds to a separate element of the operhstmature of the script and contains
interactive links to structured data blocks ande@$Prisms” according to the multilevel
operating structure of the xml script. An exampfevisualization (installation) of the
knowledge base scenario in the format “Knowleddger®ris presented in Fig. 4.

Prysis 1o rate
@ YR EE el = @

Fig. 4. Sample visualization of the knowledge basenario in the format “Prism of
knowledge”

In accordance with the provided “Prism of knowlet@eg. 4), to visualize the selected
data block, which is represented by the correspmnoihage on the face of the prism, you
need to activate it with the mouse cursor. In respdo the monitor screen, its contents will
be loaded (Fig. 5).

Lesson 61. Study of body motion Under the action of gravity ol

1. The purpose of the lessen
Joging. Develop PrACIc! Skils In Wonding Wi davices, the SbIINY ta INEPEACCAHY Choosa e 53l oF s #1es of the: coardinate. aysiom for plofing

2. Typs of lesson

Fig. 5. Sample visualization of the knowledge blsckipt block
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Progress. 1. Process theoretical information and instructions for laboratory work. Prepare a data table o record the resuls of measurements and calculations. 2. Using a tripod, secure the plywood board vertically so that the bent collapse of the sioping gutter

Purpose: to measure the inital velociy given to the body in the horizontal direction during its movement under the action of gravity. Equipment: a tripod with a coupling, a guter for starting the ball, a plywood board, two
sheets of white and one sheet of carbon paper. buttons, fuler, helght. graph paper, adhesive tape (f necessary). Theoretical information. If the ball Is thrown horizontally, it moves i a parabola. Let's connect the frame of
reference to the ground. The OX axis i directed along the earth's surface, and the OY axis is vertically upward perpendicular to the earth's surface. The origin s arranged as shown in Figure 1. Wiite the equation of motion

i the projections on each axis:

Since only the force of gravity acis on the thrown body during the fight. the body thrown horizontally will Move with the acceleration of free fall 0. Having designed the vectors of Fig. 1 of the inital velocity v0™ and
acceleration g on the axis OX and OY, we wite the equation of motion for this case:

I you let the ball i the same condtions of the experiment several times, the values of the fight range wil have some variation due to the influence of various reasons, which cannot be taken into account. In such cases,
the value of the measured value is taken 2 the aninmetic mean of the resuls obiained I several experiments.

horizontal. 3. Attach a sheat of whie paper to the plywood with the butions.

4. Place the ball on the upper edge of the chute and release (Fig. 2). Lock the place where the ball falls on the desk. In this place, near the base of the installation, on the desk. put a sheet of white paper, and on top of it a
copy. copy layer down. It is advisable 1o put 2 plece of rubber under a sheet of white paper {0 prevent damage (o the surface of the desk

5. Place the ball on the top edge of the chute and release. Using a measuring tape, measure the fight range of the ball | (see figure) and the height of fall h. Record the measur ults in a table. 6. Repeat the

experiment 4 times (items 4 - 5), each time measuring the range |. Calculate the average value of the flight range Ic = (11 + 12 + I3 +14) / 4 and the average value of the Infial speed 0

7. Calculate the absolute and refative €rrors of the experiment Ignoring the error of the acceleration of ree fall, calculate the relative error of the inifial velocity = AL/ I + Ak / 24 The absolute erfor of the iniial velocity s calculated by the formula: AvOser = sv0ser

8. Record the results of the calculations in the table.

. Make a conclusion In which you describe your achievements, which you have acquired while performing this work; main causes of erfors; the main, In your opinion, disadvantages and advantages of this study: suggestions for ts Improvement

Laboratory work Research of body motion under the action of gravity

Fig. 5 (cont.). Sample visualization of the knovgedlock script block

4. CONCLUSIONS

The described principles and means of network drgéion of information resources
in the format of operationally structured xml stsipf knowledge base, using “Web-
software complex editor of knowledge base scrifft®reinafter “software complex”),
allow to create personalized and corporate objgented knowledge bases in a given
subject area, which can be placed both on locahetagmedia (eg flash media) and on the
server, with their subsequent visualization infdrenat “Prisms of knowledge”. This allows
each user of the “software package” not only toatgepersonal knowledge bases or
corporate knowledge bases, but simply to use reaalye general knowledge bases for their
work, or to exchange personal knowledge baseskrowledge base scenarios) with other

users of the “software package”.

The proposed approach is relevant, having a widgeaf applications in various fields
from training to production, as well as in everydi#fg to build interactive training

programs, innovative production technologies, albutmurist routes and more.




48 T. Kalna-Dubinyuk, S. Kalnoy

REFERENCES

Palagin, A.V., Kryvy, S.L., Petrenko, N.G. (2012pntological methods and means of
processing subject knowleddeigansk: izd-vo VNU im. V. Dalia.

Boland, R.J. Jr., Singh, J., Salipante, P., Aram,, Fay, S.Y., Kanawattanachai, P. (2001).
Knowledge representations and knowledge transféhe” Academy of Management Journal”
44 (2).

Dalkir, K., Liebowitz, J. (2011)Knowledge Management in Theory and Practitke MIT
Press.

Krotkiewicz, M., Wojtkiewicz, K. (2009)Knowledge Acquisition in Conceptual Ontological
Artificial Intelligence System. Human-Computer Systemesaction. AISCVol. 60.

Krotkiewicz, M., Wojtkiewicz, K. (2005)Conceptual ontological object knowledge base and
language Computer Recognition Systems Proceedings of thdémernational Conference on
Computer Recognition.

Leech, S.A., Sutton, S.G. (200Rnowledge management issues in practice: Opporturfities
research. “International Journal of Accounting Imfoation Systems” 82).

Leitner, K., Warden, C. (2004Managing and reporting knowledge-based resourced an
processes in research organizations: Specificsples learned and perspectives. “Management
Accounting Research(March).

Nuremberg, S., Raskin, V. (200€9ntological SemanticsCambridge: The MIT Press.

Pugh, K., Prusak, L. (2013pesigning effective knowledge networkBT Sloan Management
Review (Fall): 79-88.

O’Leary, D.E. (2016)KPMG knowledge management and the next phase: Usiegpese
social media. “Journal of Emerging Technologies ircéunting” 13(2).

Bera, P., Andrew Burton-Jones, A., Wand, Y. (201Glidelines for Designing Visual
Ontologies to Support Knowledge IdentificatitlS Quarterly”. Vol. 35, No. 4.

Kalnou, S. (2019)Ontological Model of E-Scenario Research as a Meah®©rganizing
Operational Research Knowledge Base. “Theory andtirea of science educationVol. 1(1).
Kalna-Dubinyuk, T.P., Rogoza, K.G., Samsonova, V.Valef(2019).Interactive consulting
system for rural tourismKyiv 2019.

Demyanenko, V.B., Kalnoy, S.P., Strizhak, O.E. (20T®)tological aspects of building an
e-script for supporting the process of scientiisearch of students of the Small Academy of
Sciences of Ukrainelnformation technology in education: Collectiofscientific papers. Issue
15. Kherson: KSU.

Kalnoy, S.P. (2019)The principle of network organization of educatibnesources in the
format of knowledge base scenarios and the meanseif installation in the format of
“knowledge prism”. Scientific notes of the Small Academy of SciencedJ&faine. Series
“Pedagogical Sciences”. Kyiv: National Center “Smadhdemy of Sciences of Ukraine”, 2019.
Issue. 14.

Kalnoy, S.P. (2017)E-scenario of organization of ontological corpordéeowledge base as
a means of information support of scientific resear@P. Kalnoy // Problems of innovation
and investment development. “Scientific and pratgicurnal’Ne 12. 2017.

Kalnoy, S.P. (2017Conceptual model of organization of corporate knalgkebase as a means
of information support of STEM — educatiors.P. Kalnoy // Scientific Notes of the Small
Academy of Sciences of Ukraine. Series “Pedagogicanges”: Coll. Science. wash. Kyiv:
Institute of Gifted Children of the National Academfy Redagogical Sciences of Ukraine,
Ne 10.



Principles of formation of e-network knowledge... 49

Dovgy, S.0., Strizhak, O.E., Demyanenko, V.B., Kalndy.S.isovy, O.V., Prykhodniuk, V.V.,
Savchenko, I.M., Guralyuk, A.G. (202(.set of methodological tools for creating and using
network educational systems based on the use dbgital models of description of functional
objects and processes: WEB-software complex “Edifavntological scenarios of knowledge
base”: Methodological recommendations for creatidgc&ronic educational resources based
on cognitive services scenaridgyiv: National Center “Small Academy of Sciencéf&raine”
2020.

DOI: 10.7862/rz.2020.mmr.27

The text was submitted to the editorial office: Deler 2020.
The text was accepted for publication: December 2020






