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Abstract: The article defines the basic principles of
interactive interaction between the object of activation
and the object of execution. The developed interactivity
approaches are taken into account when designing and
andyzing systems. The formalization, systematization
and classification of the basic principles of interactivity
has been carried out. Influences on objects of activation
and execution with defined conditions are shown. The
principles of interactive interaction are presented
structurally.

The principle of interactivity based on the
characteristics of the object of execution having a
memory and being able to adapt, improve and reorganize
structurally or functionally in time is considered. The
example of an agorithm that implements the
multifunctional principle of interactive interaction is
given.
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1. Introduction

Nowadays, the theory of interactive systems is at the
stage of its development and conceptual substantiation,
despite the widespread application of principles, methods
and technology of the interaction between different
objects.

2. Principles of interactivity

The important elements of this theory are
formalization, systematization and classification of the
basic principles of interactivity.

The firg forma definition is the 1-st principle of
activation of the object functions. The object is
considered to be any physical, technological, biological
or social object. Thus, we can define what function
determines the principle of activation, which is
represented by a non-interactive structure (Fig. 1).

Fig. 1. The gtructure of non-interactive relationship
between the activation object (AO) and the execution object
(EO) that implements the principle of activation.

In biology, it is determined by afferent and differential
connections between receptors and brain neurons. In
technica systems, it is presented by the example of
executing a function (a single or a pecified one due to the
list, by asingle EO or agroup of EOs) (Fig. 2).

S Fe Y E
{94 ]

Fig. 2. Sructures of a non-inter active systemwith one and
many activation objects (AOs) and execution objects (EOs).

The described example of the principle of activation
implements is only one of the narrow functions of the
proportional binary execution of the activation function
(AF), which isdescribed by the Dirac function (Fig. 3).
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Fig. 3. Activation function of the execution object.

In non-interactive system structures the response of the
EO is adequate, that is the adtivation function is executed
without atrandent process (in theidedl case) (Fig. 4).
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Fig. 4. Theresponse of the EO as function R(t) to activation
function St) of the AO.
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According to the theory of automatic control, the
response of the control object to activation by the Dirac
function can show the following systemic characteristics
[1]: the control object can be absolutely stable (a), stable
(b) and unstable () (Fig. 5).

Fig. 5. Characteristics of the response of the control object
to activation by the Dirac function with different transition
characterigtics.

In addition, the EO can be non-dynamic or dynamic
if its executive response R(t) does not exceed the
externd influence R(t)<1 or exceeds it (5+9),
correspondingly.

In biological systems, the neuron response may also
be different (Fig. 6). It depends on the stimulus effect of
aharmonic signal on the peripheral neuron receptor, asit
isshown in [2].
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Fig. 6. Response of the peripheral neuron R(t)
to thereceptor S(t) activation.

The principle of activation is applied to systems,
which arehierarchical in structure (Fig. 7).
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Fig. 7. Implementation of the principle of non-interactive
activation in hierarchical structures.
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The principle of activation cannot be applied or
implemented in the case of information incompatibility
of the AO and the EO. It can be, for example, the
interaction between two subjects (humans) speaking
different languages, interaction between the AO (person
without proper computer knowledge) and the computer
EO, execution of the ingruction or function specified by
the AO that is unknown to the EO or cannot be
performed by the EO asafunction R(t).

The principle of activation can be implemented
using time delay (Fig. 8).
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Fig. 8. Implementation of the principle
of activation using the execution delay.

An example of implementing such an activation
function is the infiltration of a computer system by the
information virus, or device activation with the use of a
delay timer.

The given definitions and characteristics of non-
interactive relationship between the AO and the EO
allow us to conceptually determine the number and
types of interactivity principles. The 2-nd principle
of the interactivity of system objects, which is the
1-st interactivity principle, is shown in Fig. 9, where,
correspondingly, 1 is the activation function t);
2 is the implementation function R(t) of the EO; 3 is
the interactive response (message) function Z(t) of
the EO about the execution of the activation function

t) as R(t).

Fig. 9. Sructural representation
of the 1-st interactivity principle.

Therefore, the firg principle of interactive
relationship between the AO and the EO serves to
formalize three information functions regardless of the
class, type and gtructure of the AO and EO:

S(t)® R(t)® Z(t). 6h)

According to the definition of the 1-& principle of
interactivity, it determines the executive function R(t) as
its response to a function St) in the form of the Dirac
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function, that is, a logical unit, as it is done by the
implication function in digital microeectronics in
accordance with the laws of Boolean algebra (Table 1).

Table 1
Implication function
OA OB Z(1)
0 0 1
0 1 0
1 0 1
1 1 1

That is, Z(t)=0only when the AO implicates the

function R(t) of the EO.

The 2-nd principle of interactivity is based on the
characteristics of the EO, i.e. memory, adaptability; it
can be improved and reorganized structurally or
functionally over time. The most common
implementation of the 2-nd principle of interactivity is
the interaction of the AO with the EO, which has
correlation associative memory (CAM). Its structure is
presented in Fig. 10.
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Fig. 10. Theimplementation of the structure of the 2-nd
principle of interactivity, when the EO has corrdation
associative memory, which creates the function K(t).

The structure of the correation reaction of the
neutron system on the input information is presented in
[3] (Fig. 11).
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Fig. 11. Sructural implementation of the 2-nd correation
principle of interactivity of information interaction between the
AO and EO.

Y(t) is the function of the adaptive (Markov)
response of the EO processed according to the functions
R(t) and K(t).

The 3-rd multifunctional  principle  of
interactivity.
This principle is implemented during the

information interaction of the AO, for example, the
interaction between a computer system or a human
operator and the interface execution mechanism (IEM),
or between the subscribers of the computer network, in
particular, in banking systems while carrying out remote
control over technological objects by means of GPS.
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In [4] the examples of protocol frame structures of
interaction between a computer system and the IEM are
presented (Fig. 12).
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Fig. 12. Frame structures of interaction between CSand |EM.

The 3-rd multifunctional principle of interactivity
for the given example is implemented according to the
following agorithm:

1. The AO makes and transmits a remote request —
whether the EO S (t) exists and works.

2. The EO responds if it is turned on and activated
by the function or the code R (t) .

3. The AO makes a remote request whether the EO
is ready and able to execute a specified function
(instruction) S(t) .

4. The EO makes response executing the function
R, (t) showing that it is ready or not ready to execute
the function S, (t) .

5. If the EO is ready to execute the function S, (t) ,
then the AO generates and transmits information S (t) .

6. The EO executes the function S,(t) according to
the instructionS3(t), generates and
information about the execution of the instruction
S;(t) and the function S,(t) to the AO, and the CO
makes response executing function Y (t) .

7. The AO anayzes the functionY(t) and makes

decison on the implementation of the following
functions of interaction between it and the EO, for
example, the identified states of the CO: “norm”,
“accident development” and “accident”.

transmits

The 4-th multifunctional principle of interactivity
is formalized on the bass of codes and
functionsS(t) created by the AO, and which involve
parald or sequential algorithmic execution of a certain
set of functionsS(t) specified by the family:

St P F[S(1).S1)-5 1S ®)], )
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In addition, this most generad principle of
interactivity determines the interactive response of the
EO as acertain family of functionsY (t) :

MOLEF-TORAGRAGMAGD} ©)

the number of which does not necessarily have to be
equal to the number of functionsS(t) , thatis nt k.

The examples of the implementation of thisprinciple
of interactivity are given in [5] when the criteria of
interactivity are determined and classified.

These classified principles of informativity can be
efficiently applied to social interactive systems of
information interaction between the subjects of law on
the basis of the information neuro-model of the subject
of law, proposed in [6].

The dructure implementing the information
neuromodel of the subject of law is shown in Fig. 13.
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Fig. 13. The structure of the information neuromode of the
subject of law: a— norn-interactive model, b —interactive model

In Fig. 13, the block meanings are as follows: 1 is
the intellectua attribute of the subject of law; 2 consists
of (2,+2g): externa input information and material flows,
correspondingly; 3, 4 — corresponding external output
information and material flows, 5 — multipliers; 6 —
adder; 7 — creator of a sign function of logical unit; 8 is

memory environment; (al,az,...,aj) are significance

coefficients of input communication interactions;
by, by, ba,bj by, by, bs, by by, — the threshold values

of the total weighted impact of the external interactions
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according to the coefficientsa ; which the intellectual

attribute of the subject of law responds to,
correspondingly; j — the arbitrary number of factors of
each external interaction of the subject of law, in
accordance with, for example, the following types of
interactions. 2 (external input interactions) includes:

21 - (xl,xz,...,xj) — existing random chaotic
interactions; 2.2 — (yl,yz,...,yj) — adminigrative,

23 — (dy,dy,..dj) -

reasonabl e economic interactions; 2.4 — (gl, U2, 9j ) -

legidative interactions

factors of survival; 2.5 — (nl,nz,...,nj) — unpredictable,
inactive or predicted but unidentified flows of externa
interactions; 2.6 — (il,iz,...,ij) — information

interactions; 27 - (rq,mz,...,mj) — material

interactions; 2.8 — (sl,sz,...,sj) — fear function and
assessment of the response to externa information and
material interactions; 2.9 — (tl,tz,...,tj) — secret

information data that is not displayed conscioudy or
purposefully in the output information and material
interaction flows, 3.4 — corresponding output
information and material external flows.

In this case, the functions of the intellectua attribute
in a device can be executed by a human operator or a
cybernetic device with artificia intelligence.

3. Conclusions

Characterigtics of the principle of non-interactive
information relationship between objects are systemized.
The conceptual characteristics of four principles of
interactivity are highlighted as the example of interaction
between the AO and the EO. The devel oped conceptual
foundations of the principles of interactivity can be used
asabasisfor system design and analysis.
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IPUHIUIINA IHTEPAKTUBHOCTI
TA IHTEPAKTHUBHOI
TH®OPMALIMHOI B3AEMOIII

Irop ITiTyx, Jlto60B Hukomnaitayk

Bu3HaueHO OCHOBHI NPHHIMIIA 1HTEPAKTHBHOI B3a€MOJIii
00’'ekTOM  axkrMBizamii Ta 00 €KTOM BHMKOHAHHS.

Po3pobieHo mizxoau iHTEPaKTUBHOCTI BPaXOBYIOTBCS IIifl 4ac

MPOEKTYBAaHHA Ta aHali3y cucreM. [IpoBeneHo dopmaiizarito,
cucTeMaTH3alilo Ta Kilacudikaumio 0a30BUX NPHUHLMIIB
iHTepakTuBHOCTI. [ToKa3aHO BIUIMBY Ha 00’ €KTH aKTHBI3amlil Ta
BHUKOHAHHS 3 BU3HAUeHMMH yMOBaMH. CTPYKTYPHO IPE/CTaBICHO
NPUHIUIY IHTEPaKTUBHOI B3aeMopii. Po3ristHyro npuHImI
IHTEPAKTUBHOCTI KUK 0a3yeThCsl HA XapaKTEPUCTHUL 00’ €KkTa
BUKOHAHHS, 110 Ma€ MaM’ ATb 1 3JaTHUH aJanTyBaTHC, YIOCKO-
HAJIIOBATHUCS, PEOPraHi3OBYBATHCS CTPYKTYPHO 4M (DYHKIIiO-
HaJbHO Y yaci. [IpuBeseHO NpHKIan aaropuTMy IO pealizye
MyJbTH() YHKIIOHAJIBHUH IPUHIMI IHTEPaKTHBHOI B3a€MOJLIi.
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