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Abstract

Objectives. In view of the currently expanding practice of applying methods for configuring ontologies of designing
information processes and systems, information technology (IT) specialists need to disclose the definition of such a
new concept as functional synergetics. This conceptis actualized by the course of development of virtual information
technologies, forming the system foundation for methods of design ontologies and indicating attributes for the
correct formation of design ontologies of relevant dynamic information processes and systems. In the present work,
this is done by means of analytical review.

Methods. The analytical review is based on the authors’ vision of deepening the concept of synergetics as applied
to a variety of modern information processes and systems. This context concessionally conjugates the combined
use and consideration of such approaches as the method of ontologies (the major component of the resulting
concession of methods), methods of cognitive semiotics, autopoiesis, and other manifestations of synergetics with
related methods and techniques of emergent evaluation of the role and effectiveness of any occurring systemic
changes. It is this combined dynamics of information processes and systems that allows the authors to put forward
a developing treatment of the methods of synergetics as functional.

Results. The concept of functional synergetics was clarified and deepened based on the method of ontologies. In
the theory of information processes and systems, it is manifested in updating ontologies accompanying scientific and
engineering projects that use synergetics as an initial methodological basis. It turns out that the functional features
of synergetics in the context of assessments and functional ordering of modern IT devices give it new opportunities
in highlighting the significant indicators of system changes: properties, attributes, and manifestations of functional-
synergistic nature. It is these three concepts, revealed by synergetics as a functional eyepiece, that distinguish
functional synergetics from the generally accepted definition of synergetics as such. Matching form to content,
autopoiesis, development, and transformations occurring with informational processes and systems with their emergent
consequences are the essence and feature of functional synergetics. Tracing what is happening in dynamics, in the
inseparability of assessments and regulations of the set of properties, attributes, and manifestations of the analyzed
processes to an even greater extent clarifies the essence and role of the concept introduced by the authors in the
general classical theory of information processes and systems. In the related analysis, virtual reality, augmented reality,
mixed reality, expanded reality, composite reality, coupled reality, geoinformation systems, multidimensional computer
graphics, fractal graphics, holographic graphics, computer teletype games, X-reality, etc., which have essential
dynamic characteristics and properties, are included here as objects of research and design.

Conclusions. Improvement of the theory and practice of creating and using information processes and systems from
the position of recognizingthe accelerating speed and dynamics of how their properties and indicators are modified
leads the synergistic methodology of assessments and control mechanisms to the emergence of a clarifying concept
of functional synergy. This is a complex and dynamic concept, which includes its interpretation of the positions of
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classical synergetics and related paradigms of cognitive semiotics, etc. The method of ontologies, which is gaining
more and more popularity, is the main means and tool of such unification. When combined with cognitive semiotics,
functional synergetics becomes a powerful science-intensive tool for further development of the theory and practice
of modern multimedia intensified information systems and their information fields described by both imperative and
convivial paradigms.
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Pesiome

Llenb. B cBSA3M C pacluMpeHnEM B HACTOsLLEee BPEMS MPAKTUKU NPUMEHEHNA METOL0B OHTOJIOM N NPOEKTUPO-
BaHUS NHHOPMAaLIMOHHbIX NMPOLLECCOB 1 CUCTEM B Kpyry cneumanmctoB NT o6o3Haunnacek NoTpebHOCTb B TOM,
4yTOoObI AaTh M PACKPbITL ONpeAeneHne Takoro HOBOro, akTyasn3MpoBaHHOIr0 CaAMMUM XO40M Pa3BUTUSA BUPTYaslb-
HbIX MHOOPMALIMOHHbBIX TEXHOJIOTNI NMOHATUSA, Kak GYyHKLUMOHANbHas CUHepreTuka, o6pasyloLlero CUCTEMHbIE
Hayasna MeTO0B OHTOJIOrMIA NMPOEKTUPOBaHWUS, 0603HAYMB B pe3dyNibTaTe 9TOro ee Npu3Haku A1 KOPPEKTHOrO
bGOPMMPOBAHNSA OHTOJIOTUIA MPOEKTUPOBAHNA COOTBETCTBYIOLMX ANHAMUYHBLIX MHDOPMALMOHHBIX MPOLLECCOB 1
CUCTEM.

MeTopabl. AHanuTU4eckmin 0630p CTPOUTCA HA 0603HAYEHUM aBTOPCKOrO BUAEHUS YriybneHns CUHepreTukm
Kak CUHepreTnkn OyHKUNOHANbLHON B MPUMEHEHUN K Pa3HOOOpPa3nio COBPEMEHHbIX MHGMOPMaLMOHHbLIX NPO-
LLecCcoB 1 cuctemM. B yka3zaHHOM KOHTEKCTe KOHLECCUMOHHO COMpPAraeTcd COBOKYMHOE MUCMONIb30BaHNE N pac-
CMOTPEHME TakMx METOAO0B, Kak METO[, OHTOJIONMIA (reHepanuMTeTHas cocTaBnsollas o6pasyemMoi KOHLEeccum
MeTOL0B), METOAbl KOTHUTUBHOM CEMUOTUKM, ayTOMNO33UC N UHbIE NPOSAB/IEHUSA CUHEPIETUKN CO CBA3AHHbIMU
C HUMKN MEeToAaMu 1 MeToAMKaAMU 3MEPIXKEHTHOM OLLEHOYHOCTU Ponn N 3ahdEKTUBHOCTM N0ObIX Nponcxoas-
LWMX CUCTEMHbBIX U3MEHEHNN. IMEHHO Takasd COBOKyMNHas AMHAMMKa MHGOPMALMOHHBIX NPOLLECCOB U CUCTEM
NO3BOIAET aBTOPaM BblABVHYTb Pa3BMBAIOLLYIO TPAKTOBKY METOL0B CUHEPIeTUKN, KaK CUHEPTreTUKN PYHKLNO-
HaJIbHOMW.

PesynbTaTbl. YTOUHAETCH 1 yrnybnsaeTcsa NoHATUIAHAS CTOPOHA HOBOBBEAEHUS — PYHKLMOHANBHOM cuHepre-
TUKW (C ONOPOWN Ha METOo., OHTOJIOMNIM) — B TEOPUIO MHPOPMALIMOHHBIX MPOLLECCOB U CUCTEM, 4YTO NPOABIISETCH
0GHOBJIEHNEM OHTOJIOMNIA, CONPOBOXAAILNX HAYYHbIE U MHXEHEPHbIE NMPOEKTbI, UCMOJIb3YIOLME CUHEPTETUKY
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KaK UCXOAHbI MeTogosiornyeckuii 6asmnc. MNMpu 3TOM BLISICHSAETCS, YTO PYHKLUMOHANbHbIE YEPTbl CUHEPIEeTUKN
B KOHTEKCTE OLEeHOK U ynopsagoyeHns dyHKumMmoHana CoOBPEMEHHbIX YCTPONCTB MHPOPMALMOHHBIX TEXHONOMNM
npuaarT el HOBble BO3SMOXHOCTU B BblAEIEHNM 3HA4YNUMbIX NOKa3aTesiert CUCTEMHbIX U3BMEHEHNI: CBONCTB, NPuU-
3HaKOB M NPOSABJIEHUNN OYHKLUMOHANIbHO-CUHEPreTU4eCcKoro xapakrepa. IMeHHO 3T Tpu NOHATUSA, packpbiBae-
Mbl€ CMHEPreTUKOM Kak PyHKLMOHANIbHBIM OKYSPOM, OTINYAIOT GYHKLIMOHANIbHYIO CUHEPreTUKY OT obLLenpu-
HATOrO ONpeaeneHns CUHEPreTUKn kak TakoBon. CooTBeTCTBME POPMbI COAEPXKAHUIO, ayTOMO33NC, Pa3BUTUE
1 npeobpa3oBaHus, NponcxoasLne ¢ MHGOPMaLNOHHBIMU MPOLECCaMN U CUCTEMaMU C UX 3MEPOXKEHTHLIMU
NoCNeACcTBUSAMU, ABSIOTCSH CYTbi0 MU OCOOEHHOCTbIO CMHEPreTUKU, TPAKTYEMON Kak CUHepreTuka OyHKLNO-
HanbHag. NpocnexvBaHne NPONCXOAALLErO B AMHAMUKE, B HEPA3PbLIBHOCTN OLLEHOK 1 PErynpoBaHuin COBOKYM-
HOCTU CBOICTB, MPU3HAKOB 1 NPOSIBEHMIA aHANN3NPYEMBbIX MPOLLECCOB B eLe 60JbLUEN CTENEHM YTOUYHSET CYLLL-
HOCTb 1 POJib BBOAMMOIO aBTOPaMM MOHATUS B OOLLLYIO KITACCUYECKY TEOPUIO MHPOPMALIMOHHBLIX MPOLLECCOB U
cucTeM. B cBs3aHHbIl C 3TUM aHanm3 B Ka4ecTBE 0ObEKTOB UCCNIEA0BAHUSA U MPOEKTUPOBAHNSA 34,ECH BK/THOYEHbI
obnapawume cyuleCTBEHHO AMHAMUYECKUMUN XapaKTePUCTMKAMU U CBOMCTBAMU BUPTYasibHasd, AOMNOSHEHHAs,
CMellaHHagda, paclimMpeHHas, cCocTaBHas, ConpsXeHHas peasnbHOCTU, reOMHPOPMaLMOHHbIE CUCTEMbBI, MHOIO-
MepHas KoMmnbloTepHaa rpaduvka, dpakranbHag, ronorpaduyeckasa rpadmka, KOMMNbIOTEPHbIE TENETaANNOBbLIE
MUrpbl, 4OMNOJIHEHHANA PeasbHOCTb U T.1.

BbiBoabl. COBEPLIEHCTBOBAHME TEOPUM U MPAKTUKU CO30AHUS U MPUMEHEHUS MHPOPMALMOHHbIX MPOLLECCOB U CU-
CTEM C NO3ULMIA yyeTa Bce Boree CyLLIeCTBEHHO BO3PaCTaOLLMX CKOPOCTEN, ANHAMUKN BUOON3MEHEHWI X CBOCTB
1 nokasarenen NpuBOaUT CUHEPreTUYEeCKYD METOL0N0MIO NMPUMEHEHUS OLEHOK U MEXaHU3MOB YINpPaB/ieHNA UMK
K MOSIBJIEHMIO YTOUYHSAIOLLLETO MOHATUA OYHKUMOHANIBHON CUHEPTETUKM KaK MOHATUA KOMIJIEKCHOIO Y AMHAMNYECKO-
ro, BOMpaloLEero B CBOE TONIKOBAHME Kak NMo31LMM CaMOi KNacCUY4eCKOM CUMHEPTeTUKM, Tak U COMPSXEHHbIX C HEN
napagurMm KOrHUTUBHOM CEMUOTUKN U T.MN. BasnCHbIM reHepanmuTeTHbIM CPEACTBOM U MHCTPYMEHTOM Takoro poaa
0b6beavHeHus aenseTca HabuparwLwmii Bce 60/bLUYI0 M3BECTHOCTb METOA, OHTONIOMMIA. B coeiHeHnM C KOrHUTUB-
HOM CEMMOTUKON PYHKLMOHAbHAA CMHEPreTrka CTaHOBUTCH MOLLHBIM HayKOEMKUM UHCTPYMEHTOM JallbHENLLEro
pasBUTUS TEOPUN N MPAKTUKN COBPEMEHHbIX Pa3HOMIaHOBbLIX MHTEHCUMULMPOBAHHLIX MHHOPMALMOHHbLIX CUCTEM
MynibTUMena U nx MHOOPMaLMOHHbLIX NMOJIEN, OMUCLIBAEMbIX KaK MMMNEPaTUBHOW, Tak U KOHBEHLMOHANbLHOM napa-
LNTMOW.

KnioueBble cnoea: GyHKUMOHabHAS CUHeEpreTuka,
3MEpPLKEHTHOCTb, ayTOMN033nc
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Mpo3payHocTb PUHAHCOBOWN AeATeNbHOCTU: HUKTO 13 aBTOPOB HE MMeeT (GUMHAHCOBON 3aNHTEPECOBaHHOCTM B
npeacTaBfieHHbIX MaTepuanax unm Mmetoaax.

ABTOPbI 3a5BNSIOT 06 OTCYTCTBUM KOHGMMKTA MHTEPECOB.

INTRODUCTION

The study aimed to give and reveal the definition
of such a new concept, actualized by the very course
of development of virtual information technologies,
as functional synergetics, and identify its signs for
the correct formation of design ontologies of the
corresponding dynamic information processes and
systems. The expediency of introducing this somewhat
updated concept of synergetics into the basic ontology
of the modern theory of information processes and
systems is prompted by two important interrelated
circumstances.

First, the variety of interpretations of the terms
of synergy, synergetics, synergetic effect, and other
similar concepts requires clarification [1-9]. In other
words, it is essential to determine how these terms
are understood in relation to the tasks and procedures

for constructing design ontologies in the information
technology (IT) sphere and its information fields. The
fundamental provisions of synergetics serve as the basis
for the new term functional synergetics. The innovation
creates effective prerequisites and opportunities for
the analysis and ordering of complex information
processes in the information fields of modern dynamic
IT [10-14].

Secondly, synergetics in any of its representations
and interpretations presupposes the possibility of both
a positive synergistic effect with a plus sign (“+17),
and a negative one with a minus sign (“—1”), as a rule,
without fixing intermediate values in the range from
—1 to +1 and, moreover, not illustrating the dynamics
of the sliding of synergy within the limits indicated
here.

The algorithm of actions for the implementation of
the task is transparent:
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Step one: outlining at least an approximate list of
types of virtualization, to which the definition of the
concept of functional synergetics and its ontological
interpretation are correlated here.

Step two: determination of the boundaries and
parameters of processes, phenomena and properties of the
entire list of virtualizations, to which the modified term
belongs, or, which is the same, the determination of the
continual area, continual boundaries in information fields,
which are subject to the declared paradigms, properties,
and manifestations of those or other processes and
phenomena considered from the standpoint of synergetics.

Step three: clarifying the formulation of the signs of
continuity in line with the functionality of synergetics,
thereby giving a clear idea of the semantic meaning
and setting capabilities of the introduced concept in
the theory and practice of synthesis of ontologies of
certain dynamic information processes and systems.

Step four: assessment of the possibility and prospects
of applying the updated approach in the vast field of
diversity of modern information processes and systems,
including for the prospect of their expected development
from a technological perspective.

In the most pronounced form, this is manifested in
the tasks of research, creation, design, and maintenance
of a wide range of IT multimedia related to a wide range
of virtualization of multimedia objects of high dynamics,
which, for example, are virtualization devices as part of
IT multimedia, such as virtual reality devices and their
various modifications, geoinformation systems, systems
of modern highly dynamic multidimensional computer
graphics, holographic and fractal graphics, computer
teletype games, X-reality, etc.

The formation of basic ontologies of this
kind of IT arrangements based on the emerging
positions and views of functional synergetics is
fragmentarily presented below using examples of
multimedia virtualization objects as a starting point
for development, by analogy with an extensive list of
concepts of the ontology of IT functional synergetics,
intended to serve as an ontology for the design of
information processes and systems.

OBJECTS OF VIRTUALIZATION
AS A PART OF MULTIMEDIA
IN THE VISION OF THE PARADIGMATICS
OF FUNCTIONAL SYNERGETICS

Virtual reality is an imagery created by technical
means, transmitted to the user through his sensations
and perceptions by the senses and his own cognitive
processing. Virtual reality simulates both an exposure
and responses to the exposure. To create a convincing

complex of sensations, close to true reality, the
computer synthesis of properties and reactions of virtual
reality is performed in real time'- 2 [15]. The user can
act on these objects in accordance with the principles,
procedures and technological features of state and
control indications embedded in the information
system (IS) of virtual reality. In this variety, as in all
subsequent components of this ontological assembly,
there are clearly expressed functional synergistic
features, traced in the properties, manifestations,
and signs of information processes and in the system
arrangement of very dynamic (in the most general case)
virtual reality systems, in high continuous dynamics
conjugation of forms and the content of procedural
and displayed signs and manifestations, including
those related to the phenomena of spatial synergetics
and autopoiesis.

Augmented reality is the result of the introduction
of various sensory data into the field of perception and
cognitive processing of the IS of augmented reality in
order to supplement information about the environment
and improve the perception of information’. The
most common element of augmenting virtual reality
that converts it into augmented reality is the input
commentary text.

Mixed reality is functionally complicated
augmented reality, reflecting the explicitness of the
concept of the virtual continuum and the application
of the taxonomy of this classification to the means of
displaying reality® 3 [16].

Extended reality, often referred to as a hybrid
reality, represents the synclide of augmented reality
and augmented virtuality, and is a consequence
of combining the real and virtual worlds to create
new environments and visualizations that have a
synergistic effect in relation to the components, that
is, the effect of the appearance of new properties,

! Isaac J. Step into a new world — Virtual Reality (VR).
Basic Concepts of Virtual Reality along with Research
Challenges explained in simple words. 2016. URL: https://www.
completegate.com/2016070154/blog/virtual-reality-explained.
Accessed August 13, 2021.

2 Astonishing innovations of VR. URL: https://web.
archive.org/web/20200112191904/https://caersidi.net/blog/vr-
astonishing-innovations. Accessed August 13, 2021.

3 What is augmented reality? URL: https:/www.fi.edu/
what-is-augmented-reality. Accessed August 13, 2021.

4 What is mixed reality? URL: https://docs.microsoft.com/
ru-ru/windows/mixed-reality/discover/mixed-reality. ~ Accessed
August 16, 2021 (in Russ.).

> A Taxonomy of Mixed Reality Visual Displays. URL:
https://search.ieice.org/bin/summary.php?id=e77-d_12_1321.

Accessed August 16, 2021.
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signs, and manifestations that are invisible in the
components. It is a highly merged virtualization
implementation®.

Composite reality, in the author’s vision, is
an extended reality with pronounced properties of
confluence, as a result of which the specified variety
can be considered as a set of layers into which it is
dismembered, but it is protected from this via the
principles and mechanisms of confluence within the life
cycle of an IS composite reality.

Conjugate reality, in the author’s vision, is a
composite, augmented reality that has, throughout the
life cycle, general features of the interconnection of
IS layers, nonseparability of the virtuality continuum
and mediality continuum of serviced objects and their
virtualizations [16].

Geographic IS (GIS) is a system for collecting,
storing, analyzing, and graphically visualizing the
spatial (geographical) data and related information about
the required objects [17—19]. The popularity and wide
variety of GIS, methods and technologies for working
with them exclude the possibility of introducing any
detailed description of them into this thematic list. Here,
something else is essential. There is a synergistic nature
of the arising effects, which is quite traceable by an
observer, both during the synthesis, processing of GIS,
and when they are perceived by users. These technologies
are dynamic, multicolored, and multidimensional, and
have pronounced features and scalability, and therefore
should be considered primarily from a synergistic
standpoint.

Multidimensional computer graphics does
not need additional definitions, as a well-known
visualization tool, which is primarily an important
part of data analysis, allowing you to combine several
dimensions in one model representation’ [20]. The
dynamic properties of the processes associated with
it and, especially, the multidimensionality that goes
beyond the boundaries of the conceptual perception
of images (computer graphics models with a large
number of dimensions) are the most difficult,
science-intensive, and promising task for the further
development of the theory and practice of graphics
virtualization. An example of virtual mastering of a
multidimensional space is shown in the illustration
of a six-dimensional tutorial’. This is an elegant but
private solution. According to the authors, the way

© What is mixed reality? URL: https://docs.microsoft.com/
ru-ru/windows/mixed-reality/discover/mixed-reality.
August 16,2021 (in Russ.).

7 Multidimensional graphs in Python — from 3-D to 6-D.
URL: https://habr.com/ru/post/456282/. Accessed August 18,
2021. (in Russ.).

Accessed

of creating and putting into practice a universal
model of virtual adapters, transformers and clones of
multidimensional N-graphics ISs with an unlimited
number of measures should rely on methods
and mathematical descriptions of increasing or
decreasing the complexity measures of infologies and
morphologies of the original virtual layered structure
possessing a certain set of confluent properties and
features that is stable and unchanged in the process
of variation.

Fractal graphics (fractal reality). The fractal
picture itself can be positioned as an image, graphics.
At the same time, the contours, outlines, and color
gamut (RGB) of a fractal image are significantly
dependent and changeable depending both on the
image processing editor and on the technological
means of its screen or print display. Thus, it is
proposed to understand, that computer fractal graphics
directly is a graphic formation, which momentarily in
this particular implementation has the corresponding
particular manifestations of contours and color
gamut. Any editorial influences and/or changes in the
technological package of image processing inevitably
lead to changes in the informative essence of fractal
images. At the same time, there is a synergistic effect
of a negative property in assessing the status of
emergence. The measure and the very possibility of
mixing certain informative features in the graphics of
fractal images can vary widely and most of all depends
on the set of scaling factors and relationships between
the virtualization layers, and the consequences and
results are determined via the confluence function of
the transformations taking place. The dynamics and
implicit discreteness of the ongoing processes bring
to the fore their evaluativeness from the standpoint
of functional synergetics, where the mechanisms and
methods of synergetics are described by appropriate
models.

Holographic  graphics, both flat and
volumetric, manipulates the synthesis, perception,
and transformations of incorporeal images similar
to reality, that is, with holograms and holography.
Holography (ancient Greek: 6loc is whole and
vYpaoo is graph) is a set of technologies for accurate
recording, reproduction, and reformulation of optical
electromagnetic radiation wave fields. Holography
is a special photographic method in which laser
images of three-dimensional objects, extremely
similar to real ones, are recorded and then restored.
A hologram is the acquisition of images using
wavefront reconstruction. All of the above regarding
fractal graphics and multidimensional computer
graphics can be attributed to holographic graphics.
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Here, removing each layer from the system (part of
the hologram) to a certain physical limitation within
a wide range of scaling preserves the integrity of
the images, but with a possible decrease in quality
indicators. This phenomenon is the best illustration
of the presence of a functional synergistic effect in
what is happening. Evaluating and using the essence
of this effect in the synthesis procedures for design
ontologies of information processes and holographic
graphics systems (and in other similar cases)
elevates the traditional ideas about synergetics as a
descriptive entity to the level of a certain function of
analyzing and managing information processes and
systems.

This definition is well illustrated by the following
specific case. Windows Mixed Reality is a mixed
reality platform, presented as part of the Windows
10 operating system, and provides a holographic
embodiment of objects in mixed reality in technical
implementations with appropriate helmets (Windows
Holographic)® ?.

Computer teletype games (intellectualized
computer games) are implementations of functional
connections with game partners or a substitution
of a partner by means of IS intellectualization,
optionally implemented on computer displays or
spatially, in holographic performance, in augmented
and other realities based on the initiation of specially
created resource-intensive computer programs for
multivector execution of transactions that serve
to organize the game process (gameplay). The
latter refers to the most popular and promising
area of the development of computer games—to
intellectualized games. It features game artificial
intelligence, i.e., a set of software techniques that
are used in computer games to create the illusion of
intelligence in the behavior of computer-controlled
characters. This development is especially
promising in the actualization of interactive, Bell—
Lancaster, and distance learning and self-study.
There is no need to re-enumerate everything that
is referred above to the abundance of variety of
virtualizations from the standpoint of synergetics.
All these signs and properties are not only present,
but to a large extent exacerbated by a large number
of development trajectories of modern games, and
therefore, by the synergistic effect arising for each

8 A Taxonomy of Mixed Reality Visual Displays. URL:
https://search.ieice.org/bin/summary.php?id=e77-d 12 1321.
Accessed August 16, 2021.

° Multidimensional graphs in Python — from 3-D to 6-D.
URL: https://habr.com/ru/post/456282/. Accessed August 18,
2021. (in Russ.).

option, each “move” of a player, or the IS itself. In
addition, everything that happens in computer games
is carried out in the conditions of their so inflated
dynamics that these effects overlap one another.
This leads to the emergence of new, even more
unexpected emergent consequences. There are signs
of functional synergetics with its emergent dynamic
manifestations, that is, derivatives of certain current
values of emergencies [21-23].

X-reality is a set of orientational images and their
models adding the development of all the varieties of
virtualizations indicated above. X-reality is a kind of
generalization of both already known and practiced
design solutions, and those whose appearance in the
near future can only be predicted, and even then, very
generally.

Let us define a priori: X-reality has the highest
indicators of dynamic properties in transformations
of synergetics, the power and emergence of synergies
from the entire list above, which predetermines the
description of the ontologies of X-realities as a kind
of universe of basic ontology (core of ontologies) of
the entire direction of IT multimedia development
discussed here.

Thus, hereisanassembly ofupdated and systematized
concepts of design ontologies of modern information
processes and systems in the field of virtualized highly
dynamic multimedia from the standpoint of synergetics
in its somewhat updated interpretation—functional
synergetics. This concept, apparently, needs clarification
of its interpretation and additional disclosure of
properties, signs, and manifestations, which is carried
out further in this article in relation to multimedia
information fields.

DEFINITIONS AND PROPERTIES
OF FUNCTIONAL SYNERGETICS
IN THE METHODOLOGY OF VIRTUALIZATION
OF MULTIMEDIA FIELDS

The first thing that needs to be done in the
formulation of the preparation of this section of the
article is to define the updated concept of synergetics.
There are many different interpretations of this
capacious concept in details. Common transcription
is as followes: synergetics (from the Greek cuv- is a
prefix with the meaning of compatibility and &pyov is
energies) is the interdisciplinary field of science that
studies the general laws of phenomena, processes,
and development in complex nonequilibrium
systems (including ISs) based on inherent them
self-organization principles. The main concept
of synergetics is the definition of a structure as a
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state that arises as a result of the multivariate and
ambiguous behavior of such multielement structures
or multifactorial media that do not degrade to
thermodynamic type averaging which is standard for
closed systems, but develop due to openness, energy
inflow from the outside, nonlinearity of internal
processes, and the appearance of special modes with
exacerbation and the presence of more than one
stable state. The conceptual circle of synergetics
also includes the idea of conformity (measure of
conformity) between form and content.

It is to be considered what is true here for the
spectrum of virtualized multimedia systems described
above, and what requires additional rethinking and,
perhaps, rebuilding. Let us list:

o [nterdisciplinarity—the feature and properties are
obvious from the very list of virtualized multimedia
systems.

o Signs of complexity and disequilibrium take place in
an expressed form, since everything opposite in the
theory of information processes and systems is only
partial simplified cases.

e Regularities of phenomena, processes and
development are observed in synergistic
descriptions of approaches to the list given here,
but they require quantitative evaluations and
the construction of appropriate mechanisms and
controls for ongoing or expected information
processes. This position requires development and
most obviously fits into the concept of functional
synergetics.

e Jariability and self-development under the influence
of internal factors and external influences is
characteristic of the multimedia spectrum discussed
here.

o Conformity and measure of conformity of the form to
the content. This is essential, must be uniquely, and
quantitatively, be determined and ordered.

o Determination of the structure as a state. Exactly
like that, but along with this, within the life
cycle of an IS, their state changes repeatedly and
continuously, while the structure, architecture,
and infology at some intervals of the life cycle
trend can remain unchanged, but most likely, are
subject to either drift or abrupt changes up to the
occurrence of collapses. In this view, the question
also fits into the conceptual nature of synergetics
as functional synergetics.

All positions listed here assume adherence to
ergodic principles. Among the most important
principles are the calculability of processes
and phenomena, the repetition of the results
of calculations and their at least conditional
predictability, which should become a supporting

position for the formation of ideas about synergetics
as functional synergetics. The components of
the vision of synergetics named in this way are
responsible, therefore, for the identification,
declaration, model (including mathematical)
description, and application in the procedures of
analysis, modeling, design, and maintenance of all
varieties (separately and jointly) of quantitative
indicators and regulators of all of the above the
synergistic features, properties, and manifestations
inherent in the statics and dynamics of information
processes and systems.

Three obvious additional investments in the
conceptual apparatus of functional synergetics of highly
dynamic multimedia information processes and systems
follow from this capacious universe.

First. Functional synergetics as a tool for
analyzing and influencing these processes and systems
works in interrelated areas signs, properties, and
manifestations in the functioning of processes
and systems and the means of their creation and
maintenance.

Second. Correspondences of forms to contents
from the standpoint of majority (minority),
confluence, and autopoiesis are included in the
evaluative characteristics and tools for ordering
synergetic properties, manifestations, and features
in a quantitatively calculated and simulated form,
thereby representing the functional essence of
synergetics as a tool for creation and management. Let
us clarify: content here is predetermined by the actual
component of virtualization and its object; form is
a consequence, the observed virtual, synthesized,
artificial, and drawn image of an object that displays
content. This is the connection between content and
image in a synergistic view of multimedia virtualized
systems. Functionally, virtualization refers to a real
primordial object as a mirror or pseudo-mirror image
of it, which has a mandatory feature chiral purity in
relation to the source of creation. At the same time,
virtualization must meet a number of additional
attributes and properties assigned to it, which are
not necessarily present in a real source, namely:
meeting the requirements of cognitive semiotics;
ensuring a rationalized balance of harmonization and
standardization of content (especially educational
and scientific content initiating basic subject
ontologies of information processes and multimedia
systems). It is also necessary to analyze the totality
of technical, aesthetic, ergonomic, psychophysical
requirements, etc. The emergence and manifestation
of all these properties and features in virtualizations,
new in relation to the object, is nothing more than
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a polynomial of emergent bursts as a result of
virtualization, the dynamics of which gives rise to the
concept of derivatives of emergent contributions that
form the specified polynomial.

Third. The generalizing idea of the dynamics and
complexity of the changes occurring in the balance of
these signs (architecture, infology, morphology, etc.)
inherent in this approach requires the introduction of
components into the tools of functional synergetics
of the IS that reflect, along with traditionally used
for this purpose, emergent estimates derived from
the aggregate emergencies, which, based on the use
of systems of differential equations or some other
mathematical apparatus (for example, matrices of
a planned experiment, Monte Carlo method, etc.),
allows one to evaluate, improve, and optimize
the indicated synergetic indicators both from the
standpoint of achieving conformity of the form to
the content, and in parts related to the inextricable
triumvirate of signs, properties, and manifestations,
including in dynamics.

CONCLUSIONS

Functional synergetics used in evaluative
and regulatory actions in virtualized multimedia
systems and fields of a wide variety of composition
is designed to display and provide the ability to
influence the signs, properties, and manifestations
of an IS in models of quantitative measures
throughout their entire life cycle, as well as to
assess and organize the necessary conformity of
the form to the content of the ongoing systemic
processes and transformations.
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