MU®POBI TEXHOJOTII, Ne24, 2018

UDC 681.5.004,92

INTELLECTUAL HEURISTIC MODELS OF REPROGRAMMABLE
SWITCHING STRUCTURES ON THE ELEMENTS BY BEREZOVSKY

BEREZOVSKY S.A.

Odessa National Polytechnic University
Shevchenko prosp., 1, Odessa, 65044, Ukraine
Stanislav Berezovsky <stanislavberezovsky0l@gmail.com

IHTEJIEKTYAJIbHO-EBPUCTUYHI MOJEJII PEHPOI'PAMOBAHHX
KOMYTALNIMHUX CTPYKTYP HA EJIEMEHTAX BEPE3OBCBKOI'O

BEPE30OBCBLKUI C.O.

Ooecvikuti HAYIOHANLHUL NONIMEXHIYHULL YHIGepcumem
np. T.I" llleguenxo, 1, Odeca, 65044, Vkpaina
StanislavBerezovsky<stanislavberezovskyOl@gmail.com

HUHTEJUVIEKTYAJIBHO-9BPUCTUYECKHWE MOJIEJIU PEITPOI'PAMMMUPYEMBbIX
KOMMYTAIUOHHBIX CTPYKTYPHBIX JIEMEHTAX BEPE3OBCKOI'O

BEPE3OBCKUI C.A.

Ooeccxuti HAYUOHATLHBIL NOJUMEXHUYECKULLYHUGEPCUem
np. T.I" Illeguenko, 1, Odecca, 65044, Ykpauna
StanislavBerezovsky<stanislavberezovskyOl@gmail.com

Abstract.Annotation The author's position regarding the features of the model of the future 4th industrial
revolution, involving the merging and combination of technologies, is described. This approach assumes the formation
and expansion of a single information space or the formation of a new paradigm - 2D, 3D, 4D ... plane technologies of
telecommunication networks, in which the tasks of modernization, development, and introduction of innovations are
easily solved. An example of 2D separation technology into 2 planes (data (Data plane DP) and control (Control
plane)) is SDN (Software Defined Networking). The SDN "consolidates™" the control plane, with one set of control
programs on the server controlling many devices on the data plane. Emphasizes the special relevance of the
development of promising topological solutions of DP for telecommunication networks, artificial intelligence systems.
For the synthesis of new 2D, 3D topologies, “switching patterns” are needed, for example, as the switching element by
Berezovsky (SEB). SEB is the base for the 3D N-dimensional switching elements - frameworks. Graphic 2D, 3D models
of a SEB are cognitive models that can contain a wide range of information, determined by the level of education,
professional experience and personal maturity of both designers and consumers. The basic generator and component of
the SEB is Berezovsky’s fully accessible flat 2D switching element and the definition introduced by the author for its
presentation — the “switching pattern” —a 2D graphic image using a second-order geometric line — an ellipse. 2D,
3D topological solutions are proposed using SEB models for telecommunication information technology based on
intentional thought-images, enabling the researcher to create his own polycharacter material as an innovative
interactive graphic database (IBD) for the formation of special knowledge bases (SBB).

Keywords: switching elements by Berezovsky, models of switching elements by Berezovsky, 2D / 3D switching
structures on elements by Berezovsky, “switching pattern” by Berezovsky

Anomayin. Buknadeno nozuyiio agmopa wodo ocobaueocmi mooeni manoymmvoi 4-i npomucinogoi pegontoyii,
sKa nepedbauae znumms i KomOinayii mexnonoziu. Taxuil nioxio nepedbauae Gopmy8aHHs i pOUWUPEHHS EOUHO2O
iHghopmayiiinoeo npocmopy abo gopmysanns Hosoi napaouemu — 2D, 3D, 4D ... niowunnux mexnoao2ii meiexomyHi-
Kayiiunux mepesic, 6 AKux i1ecko UPIUYIOMbCa 3a80aHHI MOOEPHI3aYiil, pO36UMKY, 6npo6addicents innosayil. [Ipuxia-
oom 2D mexnonozii nodiny na 2 naowunu (Oanux (Dataplane DP) i ynpaeninns (Control plane)) ¢ SDN (Software De-
fined Networking). SDN«xownconioye» niowumny ynpasuinus, npu ybomy 0OUH KOMHAEKC KepYIouux npozpam Ha cepeepi
Kepye bazamvMa NPUCMPOAMYU HA NAOWUHI OAHUX. AKYenmyemvcs 0co0aU8a AKMyaibHiCmb po3pOOKU NePCHeKMUSHUX
mononoziunux piwenvDPons menexomynixayiinux mepesic, cucmem wmyunoeo inmenekmy. /[na cunmesy nogux 2D, 3D
mononozii nompioui “‘xomymayitini namepuu”’, Hanpukiao, Kk Komymayiinui eremenm bepesoscokozo (KEB).KED —
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6a3za ona 3DN-mipnux xomymayiinux enemenmie — ¢petimsopxis. I paghiuni 2D, 3D moodeni KEb— xoenimugni mooeii,
SKI MOJICYMb MICIMUMU WUPOKULL HAOIp THOpMayii, KUl 6U3HAYAEMbCSL PIBHeM 0C8imu, npogecitinoco 00csidy i 0co-
bucmicHoi 3pinicmio AK NPoOeKmy8aIbHUKI8, max i cnoxcusayis. bazosow ymeopiorwuoio i ckraonuxom KEB € nosHooo-
cmynnutl nrockuti 2D-komymayitinuii enemenm Bepe3oscbkoeo i 6600umubcs asmopom 015 1020 NOOAHHA OeiHiyis —
«komymayiunui namepuy — 2D epagiunuii 0bpaz 3 euxopucmanusam 2eomempudnol Tinil Opye02o nopsioKy — einc.
3anpononosano 2D, 3Dmononoziuni piwenns iz 3acmocysannam mooenei KEB 0ns menexomynikayiunoi ingpopmayiii-
HOI mexHon02li Ha OCHOBI IHMEeHYIOHATLHUX MUCLe-00pa3is, ujo 0aoms OOCTIOHUKY MONCIUBICTNG CINBOPIOBAMU 8lIACHUL
NOAIZHAKOBUI Mamepial K IHHOBAYIUHY IHmepakmusHo-epagiunux 6azy oanux (IBI]) ons gopmysanus 6 macaiook
cneyianvHux 6a3z 3nans (CH3).

Knrouosi cnosa: xomymayiiuni enemenmu Bepeszoecvrozo, mooeni komymayitinux enemenmie Bepesoscokoeo, 2DI3D
KoMymayitini cmpykmypu Ha enemenmax bepezoecbkozo, «komymayitinuti namepHy enemenma bepezoscokozo

Annomayusn- Hznazaemcs no3uyus agmopa omHOCUMENbHO 0COOeHHOCmU Modenu byoyujel 4-1i npomvluLieH-
HOUL pesoaroyulU, npeonoaazarowell ciuauue u Komounayuu mexronoeui. Takoii nooxoo npeononazaem gopmuposanue
U pacuwiupeHue  eOUHO20 — UHPOPMAYUOHHO2O — NPOCMPAHCMEA UMY  POPMUPOBAHUE  HOBOU  NAPAOUSMbL
—2D, 3D, 4D...n1ocKkoCmubIX mexHoI02Ul MeieKOMMYHUKAYUOHHBIX cemell, 8 KOMOPbIX J1e2KO Peuaromes 3a0auu Mo-
Oeprusayuy, pazeumus, éHeopeHus unnosayui. Ipumepom 2D mexnonoeuu pazoenenus Ha 2 nipockocmu (OQHHbIX
(Dataplane DP) u ynpaenenus (Control plane)) seisemcs SDN (Software Defined Networking).SDN «kowrcoruoupyemy
NAOCKOCTb YNPAGNEHUsA, NPU IMOM 0OUH KOMNIEKC YNPAGTAIOWUX NPOSPAMM HA cepeepe Ynpasisiem MHOSUMU YCMpPoll-
cmeamu Ha NAOCKOCMU OAHHbIX. AKyenmupyemcs: 0cobas axmyaibHOCmb papabomky nepcnekmuHbIX monoiosude-
cxkux pewernuti DP 0na menekoMmyHUKayuoHHbIX cemeti, cucmem UCKyCCMEeHHO20 UHmenneKma. s cunmesa Ho8bx
2D, 3D mononoaeuti nyscHbl "kKoMmymayuorusie nammephul”, Hanpumep, KaKk KOMMymayuonHsiti snemenm bBepesoscko-
20 (KOB).KOF - 6aza ons 3DN-meprvix kommymayuonnvix snemenmos — gpetimeopros. I paguueckue 2D, 3D moodenu
KOF — xocnumugHvie Modenu, Komopble MO2Ym CO0epPICaAmb WUPOKULl HAbop uH@opmMayuu, onpeoensemvlii yposHem
06pazoearus, NPOGECCUOHATLHO2O ONbIMA U JUYHOCIMHOU 3DEOCHbIO KAK NPOEKMUPOSWUK08, MaK U nompebumeineil.
baszosoti obpasyroweii u cocmasnsiowei KOF aensemcs nonnodocmynuwiii naockuti 2D-xommymayuonnsiii snemenm
bepesoscrozo u 6sooumas agmopom 051 e2o npedcmasnenus Oepuuuyust — «kKOMMymayuounwiti nammephu» — 2D epa-
Quneckull 00paz ¢ UCNOIL30BAHUEM 2eOMEMPUYECKOL TUHUU 8MOPO20 nopaoka — anunc. IIpednoscenvt 2D, 3D mono-
Jloeuyeckue peutenus ¢ npumenenuem mooeneti KOB 01 menekoMMyHUKayuoHHOU UHGOPMAYUOHHOU MEXHONI02UU HA
0CHO6E UHMEHYUOHATLHBIX MbICIe-00pa308, OaloWUx UCCAe008aMeNio 03MOHCHOCHb CO30a8amyd COOCMBEHHbI NOU-
3HAKOBBINL MAmMepual KaKk UHHOBAYUOHHYIO UHMepaKmuero-epaguueckux 06asy oanuvix (UB]]) ons ¢opmuposanus 6
nociredcmeue cneyuanvhvix 6as snanuu (Ch3).

Kniouegwvie cnosa: xommymayuonnvie snemenmeol bepe3zosckozo, mooenu KOMMymayuoHHslx diemenmos bepe-
306ck020, 2DI3D kommymayuonuvie cmpykmypol Ha snemeHmax Bepe3o6ckoco, «KoMMYmMayuoHHblll nammepHy die-
menma bepezosckozo.

INTRODUCTION

Currently, more and more research is devoted to the consideration of heuristics (“heuristics”
from the Greek— I find) as the science of creativity, the creative activity of people in order to obtain
new results in various fields [1]: cybernetics, medicine...

The experience of creating models has shown that for modeling, functioning and interaction
of objects in cases when the physical properties of the model turn out not to be important, it is pref-
erable to use intellectual methods of knowledge representation for describing the functions of the
model — graphic images.

Such an approach will find wide application in various design systems and design engineer-
ing; it will allow not only to obtain high-quality solutions, but also to exchange knowledge between
groups of engineers with extensive experience in various aspects of the tasks to be solved.

Bringing different types of models to single components of the modeling environment allows
the designer of switching structures, systems and networks (SSSN) to develop intellectual heuristic
models (IHM), using various options of implementing sub models.

Regardless of whether the functions of the model are implemented in a specialized program-
ming language or described in the form of rules, the user will operate on them in the same way.
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1 NEW PARADIGM OF SOFTWARE-DEFINED
SWITCHING INFRASTRUCTURE

In terms of architecture, the branch of switching structures, systems and networks (SSSN) has
stopped in its development for many years since the beginning of the 90s of the last century.

The situation began to change rapidly with the penetration of the ideas of programmable net-
work infrastructures (Software Defined Networking) (hereinafter referred to as SDN), into the
world of the SSSN, and additional catalysts were those that have not yet received stable Russian
names, products like bare metal, white box and bright box.

Today, the new architecture consists of numerous advanced technologies and is adaptive, dy-
namic, manageable, cost-effective, which makes it ideal for dynamic modern applications that re-
quire high bandwidth — these are software-defined switching structures, systems and networks
(SDSSSN).

Crucially: this architecture separates the network functions of control and transmission, which
allows to make control over the network directly programmable.

For SDN, the most likely set of capabilities is determined:

* support for dynamic movement, replication and distribution of virtual resources;

« easing administrative burdens on configuration, as well as improving service quality and
safety;

« easier deployment and scaling of network functionality;

« traffic regulation due to end-to-end network transparency;

« more efficient management of network resources;

+ reduction in operating costs;

- faster development of network functionality based on the life cycle of software develop-
ment;

« the possibility of dynamically query by service applications from the network;

+ implementation of more efficient safety features;

« simplification;

* liveness;

 openness of architectural basic solutions of the data plane switch.

SDN allows network managers to very quickly configure, manage, protect and optimize net-
work resources due to dynamic, automated programs that they can create themselves, because the
programs don’t depend on proprietary software.

In a pure SDN switch, all management functions of a traditional switch are performed in a
central controller. Switch functionality is entirely limited by the data plane.

Researchers continued their work in the direction of separation of planes and started develop-
ing the so-called “clean-slate” of architecture, by analogy with object-oriented programming. In a
4D project, four planes have been proposed for a greater degree of abstraction:

— data plane for processing packets based on configurable rules;
— discovery plane to collect information on the topology and traffic measurement;
— dissemination plane for setting packet processing rules on network nodes;

— decision plane, consisting of logically centralized controllers transforming network layer
targets into packet processing states.

The first project with the processing of traffic flow tables was implemented in the scientific
department of Stanford University and laid the foundation for the development of the Open Flow
protocol.

It also enabled a wider number of manufacturing companies to create switches without the
need for large investments in the design and manufacture of their own equipment for the data plane

[2].
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2 CLOUD TECHNOLOGIES AND ARTIFICIAL INFORMATION
COORDINATES OF SPACE

Cloud technologies gradually penetrate into all spheres of human activities, help to effectively
organize external and internal communications.

New theories appear that allow building creative figurative planar and spatial models of re-
flection of the surrounding world. These models are used in many scientific fields to describe the
properties of the real world and expand the information space of a human designer and the capabili-
ties of the latter.

Artificial information space is created by a man on the basis of the knowledge, theories, mod-
els, systems and processes of knowledge he is possessing.

An example of an artificial information space is the coordinate space, which is set by a man
on the basis of the coordinate systems entered by him and undefined selected reference points for
these systems. A characteristic feature of the information space is the presence of the information
relations in it of a part and the whole, topological relations, semantic relations, linguistic relations,
etc. (Figure 1).
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Figure 1 — Coordinate systems of artificial information space

Artificial information space is some descriptive information model. One of the immediate
prospects of science is the development of a new technology of interactive-graphic interconnection
of a man and his imaginative mechanisms of creative thinking, not just with ECM, but directly with
the problem under study itself.

The success of Hardware and Software development allow us to intensify the process of creat-
ing Brainware — a set of intelligent algorithmic tools that represent the actual basis of the whole
methodology of modern mathematical modeling and computational experiment. One of such means
of modern information technology is dynamic interactive computer graphics.
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3 MODELS

Scientific research is the creative activity of the developer, determined by the triad “purpose-
means-result”, which determines the development of technologies in society, including professional
and communicative ones.

Leading software companies offer architectures capable of developing a physical environment
and at the same time moving to cloud environments. Developments are characterized by close inte-
gration both on the physical (through modules and devices) and on the logical level (by the effect of
close connection with the switching and routing matrix).

SDN is nothing more than a tool to facilitate solving network management problems and it
provides an opportunity to develop new applications and solutions for “long-running” problems.
Currently the question of how easy it is to use cloud computing is being actively discussed,

but it is not specified how to build a SDSSSN for cloud structures without new 2D, 3D model types
and new 3D N-dimensional switching elements - frameworks.

3.1 New 3D N-dimensional framework for cloud structures

The use of new reprogrammable 2D and 3D switching elements will make it possible to re-
move the urgency of some of the noted problems when solving problems of SDSSSN synthesis.

As a “building” element i.e. framework of SDSSSN it is proposed to use the patented switch-
ing element by Berezovsky (SEB-1)) (reference character B¥) [3].

The fundamental unit and constituent part of the SEB is fully accessible flat 2D switching el-
ement by Berezovsky and the definition introduced by the author for its presentation that is
“switching pattern”— a 2D graphic image using a geometric line of the 2nd order — an ellipse
(Figure 2).

Figure 2 — 2D Graphic frame model of the switching element by Berezovsky (SEB-1)
The model of the SEB framework can be represented:
e in black and white B*(B/,,),
e in color without specifying the used color model B#(C)
e in color indicating, for example, B* (RGB) or B* (HEX)

Figure 3 — Horizontal uncolored switching module with the states of the SEB

[
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The state of the framework model B*is set by the characteristic equations Wj [3] and it is pro-
posed to reflect using algebraic lines of the first and second order between the “input-output” termi-
nals, Figure 3.

Synthesized and patented N-dimensional 3D switching element by Berezovsky (SEB-2)
(reference character B}), which allows to solve some of the listed problems: to carry out centralized

control, precise configuration, and troubleshooting in the context of complex and routine tasks of
SDSSN control [4].

The SEB implements a set of states that are described by characteristic equations
[3,4,5 — English version of the SEB-2 patent description, submitted by the patent office].

In the general case, the data structure of the CEP frame model may contain a wide range of in-
formation, determined by the level of education, professional experience and personal maturity of
both designers and consumers and it is not reflected in this article.

The specificity of the 3D frame SEB model predetermines the conditions for programming
models on a digital computer. Programs must be flexible, blocky, allow undefined change of any
value, any characteristic, since during the debugging of the model it is necessary to make adjust-
ments in order to get some final “exits” — topologies assumed by the synthesis hypothesis.

The use of switching structures with channel switching isn’t currently well studied, but it can
be assumed that this mode will be effective for transmitting very large amounts of information with
high reliability requirements.

3.2. 2D Intellectual and heuristic models for telecommunication information
technology based on Berezovsky's switching elements

The need for developers and consumers to have operational information about the structure,
composition, condition, etc. of switching element (SE) predetermined borrowing the well-known
concept of an abstract image —model from psychology and philosophy for understanding some ste-
reotype of perception.

Of particular interest is the formation of adequate graphical intellectual and heuristic models
for telecommunication information technology based on intensional thoughts-images, giving the
researcher the opportunity to create his own polysymbolic material as an innovative interactive
graphic database (IGD) for the formation of a special knowledge base (SNB) and type of thinking
of a man/operator, suggesting variability in the process of choosing the architectonics of models and
SDSSSN.

The topology of an intelligent heuristic flat ordinary homogeneous in the Cartesian coordinate
system of an uncolored model of the switching structure without displaying the switching states of
certain switching elements by Berezovsky SDSSSN is shown in Figure 4.
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Figure 4 — Intellectual and heuristic flat ordinary model in the Cartesian coordinate
system uncolored without displaying the switching states of certain switching elements
by Berezovsky SDSSSN.

The intellectually heuristic flat ordinary in the affine coordinate system uncolored model of
SDSSSN, without displaying the switching states of certain switching elements by Berezovsky, is
shown in Figure 5.
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Figure 5 — The intellectually heuristic flat ordinary in the affine coordinate system
uncolored model of SDSSSN, without displaying the switching states of certain switching
elements by Berezovsky SDSSSN.
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In the topology of the intellectual heuristic model of SDSSSN, SEB-1 is represented by sec-
ond-order figures — the ellipse and the circle (lilac and blue, respectively).

An example of a packed intellectual heuristic model of the SDSSSN is shown in Figure 6.

Figure 6 — Intellectual and heuristic flat ordinary model in the Cartesian coordinate system
packed and uncolored without displaying the switching states of certain switching elements
by Berezovsky SDSSSN.

The peculiarity of the proposed intellectual heuristic colored topology of SDSSSN on a SEB-
1 (Figure 7) is the presence of three types of communication channels Ajj, Bk, Svz with the ratio of
delay times s min A >Ts min B >Ts mins. The presence of such channels expands the possibilities of using
the RCSS on the CAB.

The emergence of new three-dimensional integration technologies will solve some 3D prob-
lems of modern electronics: the formation of sets of packages from intelligent heuristic flat ordinary
models in the Cartesian coordinate system, packed, colored, with the display of switching states of
certain Berezovsky switching elements, which, in turn, will make it possible to start solving 3D
SDSSSN design questions for a new communication technology, automated control systems, com-
puter systems, robotics, and pilotless aerial vehicles.

New SDSSSN can be built using many different elements, including optical ones, and can be
fully convergent systems.

Heuristic topologies should be used to implement SDSSSN more effectively.

The intellectual capabilities of the SDSSSN models designer form the number of “words” —
variables — slots, which determine the purpose of the model according to the availability of data,
which must be manipulated conclusively to model the topology of the structure, which by its pur-
pose assumes high generality.
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Figure 7 — Intellectual and heuristic flat ordinary model in the affine coordinate
system unpacked colored without displaying the switching states of the certain switching
elements by Berezovsky SDSSSN

3.3. Intellectual and heuristic topologies on the frame model of a SEB with elements
of cognitive graphics

Cognitive computer graphics can provide effective assistance in solving topology problems of
the SDSSSN model using the 3D frame model of a SEB.

Methods of cognitive graphics are used in the systems of artificial intelligence capable of
transforming textual descriptions of tasks into their figurative representations, and when generating
textual descriptions of schemes, topologies, structures as images arising in the input and output
blocks of intelligent systems, as well as in human and machine systems designed to solve complex,
poorly formalized problems. It becomes possible to form various model images in the mind of the
recipient, for example, a multidimensional switching element (MSE) of a complex SDSSSN formed
in one of the coordinate systems of space.

When developing a parallel information processing structure, the topology of the switching
structure was synthesized — a switching fractal of the “wreath” type (Figure 8).

Such a technology provides a researcher with a highly efficient technical tool for direct, pur-
poseful influence on the processes of figurative thinking of a person, and in the natural conditions
of finding a solution to a real scientific problem.

Professor D. A. Pospelov formulated three main tasks of cognitive computer graphics [6]:

e creation of such models of knowledge representation in which there would be a possibility
to represent by monotonous means both objects specific of logical thinking and images-pictures
with which figurative thinking operates,

e visualization of that human knowledge for which it is not yet possible to select text de-
scriptions (Figures7,8),
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e search for ways of transition from the observed images-pictures to the formulation of a hy-
pothesis about the mechanisms and processes hidden behind the dynamics of the observed pictures.

Figure 8 — Intellectual heuristic flat model in the Cartesian coordinate system colored without
displaying the switching states of certain switching elements by Berezovsky SDSSSN “Switching
fractal” of the “wreath” type.

When developing a parallel structure of information processing, the topology of the switching
structure — a switching fractal of the “wreath” type (Figure 8) was synthesized.

The SDSSSN topology (Figure 9) of information collecting Ai; with j = 24 directions and
transmitting it in accordance with a given algorithm (not considered in the article) to the infor-
mation tunnel Fi (not shown in the figure).

The callout provides information on the status of the CEB-1.

A distinctive feature of the intellectual heuristic model of the structure is that it consists of
several components obtained by affine transformations: rotation, compression and reflection of the
original set of simple frame-based models of the SEB. This structure contains 64 connection points,
possibly symmetric and asymmetric scaling for a specified number of connection points.

3.4 3D Intellectual heuristic topologies on the CEB frame model

Adherents of a particular conceptual model consciously (and sometimes subconsciously) se-
lected only those knowledge that agreed with the accepted conceptual model, rejecting those
knowledge that contradicted (or minimized their plausibility). In other words, a kind of “psycholog-
ical defense” mechanism was used against knowledge destroying the accepted conceptual model,
which was justified by the accepted system of knowledge.
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Figure 9 — Intellectual heuristic flat model in the Cartesian coordinate system unpacked
colored displaying the switching state of a separate switching element by Berezovsky SDSSSN
in the callout

The 3D intellectual heuristic model colored with the display of switching states of certain
switching elements by Berezovsky SDSSSN of information collecting into an information tunnel
(colored blue) (Figure 10).

Figure 10 — 3D intellectual heuristic model colored with the display of switching
states of individual switching elements by Berezovsky SDSSSN of collecting information
into the information tunnel

Obviously, real models of systems of the “type of living” should be of such complexity that it
was possible to create new objects (and, including, for artificial intelligence) using them, and even
reconstruct them (Figure 11).
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For complex SDSSSN, an entire system of operating models must be prepared: complete, of
different degrees of generalization, and particular, in which the details are reproduced. These mod-
els will reflect different levels of the structural hierarchy (Figure 10).

Figure 11 — 3D intellectual heuristic colored with the display of the switching states of certain
switching elements by Berezovsky SDSSSN model for information collection.

However, no matter how complex the models are, they will always be just probabilistic.
Therefore, in order to use such models, they will have to be “tied” or “tuned” to the object, but even
in this case, only probabilistic similarity with correction is possible using the feedback effect.

Taking into considering that the higher the specialization of the applied set of tools - the intel-
lectual and heuristic frame models of the SEB with elements of cognitive graphics, the higher the
quality of the work on designing the topologies of the SDSSSN(Figures 9,12). The author has de-
veloped a dynamic associative library (DAL) of states for the switching elements by Berezovsky
(based on SEB-1, SEB-2).

The use of DAL provides the ability to implement the design algorithms for the topology of
the SDSSSN in a generalized form, based on the original graphic data of the implemented topology.

Complex SDSSSN are hierarchical in structure, contain many “horizontal” links within the
level and “vertical” links between them. Variables at different levels have different specificities and
temporal characteristics. All this must be presented in the model, sometimes with the help of addi-
tional variables reflecting the quality of the main ones.

A new approach is proposed for building intellectual heuristic SDSSSN models, which is de-
signed to use system resources efficiently and, as a result, to ensure the achievement of maximum
high speed response.

CONCLUSION

1 In the presented material it is proposed to use intellectual heuristic models of knowledge
representation for figurative visualization of the topologies of the SDSSSN, which proves the novel-
ty and originality of the result.

2 Intellectual and heuristic models bring us closer to the theory of the systems of “living
type”, allowing us to predict their behavior, research possibilities of management and even recon-
struction.
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Figure 12 — A 3D intellectual heuristic pyramidal model colored with the display
of switching states of certain switching elements by Berezovsky SDSSSN

3. Intellectual and heuristic models provide a completely new instrument of knowledge. Such

models of the “type of living” form the basis for the construction of real models in the future de-
signed to replace the traditional “book” models of modern science.

4. The standard geometric shapes have been used in the intellectual heuristic models. This is a

very important condition, as it allows refusing from complex mathematical descriptions.

5. Intellectual and heuristic models provide a researcher a highly efficient technical tool for

direct influence on the processes of figurative thinking of a person / developer / operator in natural
conditions of finding a solution to a real scientific problem.
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