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REENGINEERING MODELS OF LINGUISTIC PROVIDING SOFTWARE SYSTEMS

The article deals with the of a sy of that form the paradigm of the
rwngmeeﬁng of information technologies, which is necessary in the case of their
y development. The scientific basis of any pmgnmmmg languages is
linguistics, which studi lm. dels and language rules. The linguistic provision of
infi ion technology the ion of a syaiemhymemsnf
one or more (mutually agreed) pmgrammmg Ilnguages. each of which i is based on the
rules of a particular g The pf of g g gr
allows to descn‘he the p of translating a prog syslem wrilten in one
programming lang into another specific language. The i paradigm allows to
work with multi- Ievel ml'nnnal.mm lecimok)gles, wllh oomponults that are written in
different progs The | 1 in the article, from the
scientific ptnnt of \new. will be the basis of the 1 methodology of reengineering software
systems, and from the practical point of view it will be useful for system programmers
who work with multi-language superstructures of software systems that acquire

evolutionary development over time and improve in the process of use.

L. Introduction
Information is the base for any modem
society. Without the exchange and analysis
of infi ion it is impossible not only the
development of a living organism, but also
ils existence, There are many means of

2. Overview on Previous Research
Activities
The scientific hasls of any language
(. B progr ges) is
linguistics, which studies laws, ‘models and
language rules. A generic linguistics [1], the

itting i

mostly through sensory organs. As for the
humans, one of the main means of
information transmission is the language, and
nol only its sound component (in fact
infi ion can be i itted in written
language, sign language, Braille font, etc.).

Information technology is the modern

founder of which was Avram Noam
Chomsky, in the Soviet era, the interpretation
of "A.N. Khomsky", was a special branch of
linguistics that should be applied to the
su'u.cmrc of pmgmmmmg languages, which
da lution in linguistics [2, 3].

By the way of the assigning of true

chams, formal grammars are divided mho

foundation for leration of the exchang
of information among humans, the technical
side of which consists of many different
devices, which, in essence, are modifications
of the computer. These devices also
exchange information in the form of data (not
only among themselves, but also with the
person — the user or the operator), and,
depending on  the levels of data
rep i the inft i can be
presented as: binary, octal, decimal, hex
codes; machine code; low and high level
programming languages, etc.

and recognizable. The g
mchrdc the grammars in which one can
construct any valid chain with an indication
of its structure and it is impossible to
construct any wrong chains. For the first
time, the notion of generative (generative)
grammar was proposed by A. N. Chomsky
[4]. Recognition grammar is a grammar that
allows you to establish the fidelity of an
arbitrarily selected chain, and, if it is correct,
to find out its structure.
The linguistic provision of information
logy add the ¢ ion of a
software system by means of one or more
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(mutually agreed) programming languages,
each of which is based on the rules of a
particular grammar [5].

Formal languages include, in particular,
artificial languages for communication
between the operator and the computer
(programming languages) [6].

The purpose of the study is (o create a
system of concepts that forms the paradigm
of information technology reengineering,
which will allow working with multi-level
sofiware systems whose component parts are
written in different programming languages.

3. Statement of the problem
To designate the description of a formal
| it is y, first of all, 1o

very sequence of rules used in the process of
generating a chain is its rendering. The
language thus defined in that way is a formal
system. Known examples of formal sysiems
are logical calculations  (statements,
predicates) that relate lo the sections of
mathematical logic.

4. Materials and research results
Generative grammar or, in short, grammar is
basically an ordered set:

G=(AW.eZ), (n

where A={a, ay....,a,} — base terminal
W— auxiliary (after-terminal)

Iphabet, the ch of which are

m;ﬁemme"""lhalls,a llection of
objects called symbols (or letters), each of
which can be reproduced in an unlimited
number of instances, and second to set the
formal grammar of language, that is, list the
rules by which the characters are compiled
into the sequences belonging to a specific
language.
Anymgnmmmglmsuageusawlot‘
chains in some final alphabet. In |

indicated by lowercase Greek letters;
£ (£ '¥) — initial (after-terminal) character;
Z — the final system of variables:

instead of the term "alphabet”, the term
“dictionary” is used because the elemenis
from which it is composed are word forms
[7]. At the same time, the chain over the
dictionary is considered as a phrase or
sentence.

Note that each symbol of the alphabet is
msduedlus@mbleunlhemthtwhw

Z=fu, v =12k}, 2)
where u; — is the chain; v € 8(v), where 8(v)
e it i ko dosdiinac alal
e:
e=(AUw). (3)

In other words, the characters from the main
alphabet Aare the primary units of the
language that is defined. Symbols of the
Iphabet ‘W are meta-changeable and used in

constructing chains, its graphi
(pmtlofchmlas)mneverused,mdmy
sequence of characters uniguely represents a
certain chain.

In practice, this requirement is achieved,
for example, by selting a "space" (a standard

the presentation of the correct chains (in

natural languages, such variables are

grammatical classes: noun, verb, etc.).

£ — a meta-changeable axiom from which all

I.he correct chains are lnu]! (in the namrnl
ical class "

length gap) between the symbols. This
"space” exceeds the length of any of the
spaces encountered inside the characters of
the al

Rules of formal grammar should be
considered as “products” (exit rules) -
elementary operations, which, if applied in a
definite sequence to the original chain
(axioms), generate only the right chains. The

oorresp(mdsiolhznxmm]

Z - a layout of grammar consisting of
products (the rules of presentation — the
grammatical rules of the determined
language).

For example, the generalive grammar is:

=(labc)lepulez), @
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and Zy has a set ol rules:

£—» abe,
E—»b,

Zy= (5)
£—» Oy,

abe—sc.

Definition of the language L(G), produced by
generative grammar G, associated with
concept of “rendering”.

Assuming x,y are chains belonging to free
semigroup 3(v).

Chain y is direct output from chain x in
grammar (:

x:.gyurx:b_v(where G is meant ),

(6)
if there is a product u — v in a scheme Z of
the given grammar:

{x:x,uxz, @
Y= XV

where x;,.x; 3(v) .

Then the chain y is obtained as a result of
applying outcome w-—»veZto a chain x,
which means the replacement in the chain x
of the selected entry on the left part u of the
supplied product to it’s right part v.

For example, in grammar Gy,
bece=baoe, abecha=>cha, ...(8B)
The chain ¥ can be derived from chain x

. .
belonging to a grammar G, x=>y or x=v
G

which is similar to (6) if chains x and y

The sequence of chains Q0 =(zq. 5j.....5 ) s
called “rendering” of the chain y from chain
x in grammar .

For example, in grammar Gg& = ace,
where progression is the result of rendering
chain acc from chain £:

(e=> abcabe=> aec|p— &
at.c => aabec|e —» abe;
aﬂbcc:bacclabc —)c). (10)

It should be added that at each step of the
rendering, you can choose any of the
products that can be applied at the moment.
This means that the sequmcmg of the use of
in g is arbitrary and any
pmdncls allowed to be applied after another,
but within a system of rules.
Thus, the notion of generating grammar is
fundamentally different from the notion of
"normal algorithm”, in which substitutions
are of a definite character and are strictly
executed in advance of the specified
sequence.

Rendering _::Ga_v could be considered as

complete if ye8(A) — that is the chain y
consists of terminal characters. Any complete
rendering ends with use of the products if
their right-hand sides are terminal chains.
Specified products we will call “final
products” of the given grammar.

Ir xé&y and ye8(A), and there is no rules

in system Z that could be applied to the chain
¥, then rendering of chain y from chain x in
grammar G is called dead end.

For ple: rendering that generated in (10)

coincided or there is such a e of
chains =5, =), ..., = , that

il

=x, =y » Vi(lsisk) 5=z
9

is complete in grammar Gy, acc is the end
product of grammar Gy,
And the following rendering:
(mb{'abc = aeabc |.abr —=E
acabe = aec|abe — ¢

al:r:.“-mucli:—brxu} (1)

87




is the dead end rendering of the chain actac
from the chain aabcabein grammar Gy,
Now let’s take a look at generative grammar
G=(A.'¥.5 Z) defines the language that
matches it. The chain x € 8(A) will be true is
there is at least one complete rendering of the
chain from axiom £ in grammar G. In other
words the chain x is true if: x=8(A) — chain
X ists of inal cl i z:;:vx -
such rendering of chain x from axiom &
exists.

Variety of all true chains in grammar G
creates a language L(G) that is g d by

5. Conclusion
Summing-up the outlined content, we
will note that generative a.nd grammar can be

vﬂdalyusedtu idering the lings
provision of software s Particularly
i the g ing g loolg&ms

in the event of the necessary reengineering of
the program code, which is writlen in
different programming languages.

The paradigm formulated in the article,
from the scientific poml of view, will be llle
basis of the I gy of gi
software systems, and from the pmctlcal
point of view it will be useful for system
programmers who work with multi-language

grammar G. For example, grammar Gy

generates following language:
UGo)= " Uy " m=0.1,2....§
(12)
Consequently, cach grammar

G=(A .5 2Z) clearly corresponds to the
language L(G) generated by this grammar,
However, this comrespondence is not
isomorphic: the same language can be
generated by various grammars, This allows
you to apply the equivalence relation to the
endless set of grammars.

Grammars G and G' can be considerate to be
equivalent (G e @) if L(G)= L(G') that is,
grammar G and G’ g one |

of soft systems  that
luti devel over lime

1 -
and improve in the process of use.
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STUDYING ENSEMBLES OF INTERVALS OF THE PARKINSONIAN TREMOR
AND LOCAL POTENTIAL FLUCTUATIONS ON THE BASIS OF THE THEORY OF

CHAOS

The work is devoted 1o the use of methods of chaocs theory to chameterize the nonlinear
dynamics of neurophysiological systems and identify the presence of chaotic :Brmnl.u. The data

of the studying the Parkinsonian tremor interval

ihe local potential are presented.

1. Introduction.
The task of studying the dynamics of
I dynamical arises in many
areas of science and technology. We are
talking about a class of problems of

hles and the ponding fl ions of

location of the foci of abnormal activity in
brain of patients with epilepsy. Many
diseases of the brain, including epilepsy,
Parkinson's disease, are associated with
abnormal synchronization large groups of

identifying and estimating the of
interaction between the sources of complex
(chaotic) oscillations of the time series of
experimentally observed wvalues. Such
problems arise in physics, biology, medicine,
neuroscience, geophysics, engineering, elc.
Many studies in the cited and other fields of

in the brain. Particular attention is
paid to a non-linear signals as obvious is a
typicality of a chaotic behavior of nonlinear
systems.

This paper is devoted to an employing a
variely of techniques for characterizing
dynamics of the nonlinear neuro-

science and technique have appeared, where

a chaos theory was applied to a great i
of dynamical systems [1-12]. These studies

physiological sy identifying  the
p of chaotic el ts. To analyze
measured  time  histories of  the
lology can be physiological system P the

show that chaos theory meth
applied and the short-range forecast by the
non-linear  prediction method can be
satisfactory. Time series of the dynamlcal

phase space of these systems was
reconstructed by delay embedding. Here we
also present the numerical results regarding

variables are however not always ch

and chaotic behaviour must be ined for
each time series. In series of papers it has
been developed an effective version of using
a chaos theory method and non-linear
prediction approach to studying chaotic
behaviour of the different dynamical
systems. In our opinion, using these methods
has very attractive perspectives in medicine

. and physiology (neuro- physiology). As

example, let us underline that an ability 1o
provide interaction between the different
areas of the brain by using a multi-channel

ele helps d ine the

the Parki ian tremor interval ensembles
of a few patients and the correspondi

Muctuations of the local potential. To
implement this program, we follow the

procedure set out in detail in [10-12].

2. Method: Testing for chaos in time
series

2.1. Data
Many diseases of the nervous system,
including epilepsy and Parkinson's disease
associated with abnormal synchronization
large groups of neurons in the brain. A sign
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