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Materialized views are excessively stored query execution re-
sults in the database. They can be used to partially or completely an-
swer queries which will be further appeared instead of re-executing
query from the scratch. There is a large number of published works
that address the maintenance, especially incremental update, of
materialized views and query rewriting for using those ones. Some of
them support materialized views based on recursive query in datalog
language. Although most of datalog queries can be transferred into
SQL queries and vise versa but it is not the case for recursive queries.
Recursive queries in the data log try to find all possible transitive
closures. Recursive queries in SQL (Common Table Expression —
CTE) return direct links but not transitive closures. In this paper,
we propose efficient methods for incremental update of materialized
views based on CTE; and then propose an algorithm for generating
source codes in C language for any input SQL recursive queries.
The synthesized source codes implement our proposed incremental
update algorithms according to inserted /deleted /updated record set
in the base tables. This paper focuses mainly on the recursive queries
whose execution results are directed tree-structured data. The two
cases of tree node are considered. In the first case, a child node has
only one parent node and in the second case, a child node can have
many parent nodes. Those two cases represent the two types of rela-
tionships between entities in real world, that are one—to—many and
many—to—many, respectively. For the one—to—many relationships,
the relationship data is accompanied with the records describing
the child using some fields. Those fields are set as null in deleting
a concrete relationship. For the many—to—many relationships, it is
stored in a separate table and the concrete relationships are removed
by deleting describing records from that table. Considering of en-
forcing referential integrity may help to reduce the searching space
and therefore, help to improve the performance. However, the set of
tree nodes or tree edges can be manipulated. All those combinations

lead to different algorithms. The experimental results are provided
and discussed to confirm the effectiveness of our proposed methods.
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The scientific methodological and functional principles of the intel-
ligent decision support system for the management of demographic situ-
ation based on predictions are developed. Predictions (prognosis) of the
changes in the number of the population, its age-gender structure, birth,
life expectancy, mortality, etc. constitute the basis of socio-economic
development. Thus, the modeling of demographic processes is consid-
ered for scientifically justified decisions regarding the management of

the future demographic situation. The characteristics of the process are
analyzed, and the features justifying the occurrence of this process in an
uncertainty and fuzzy environment are identified. A fuzzy time series
model is proposed for modeling the demographic processes. The demo-
graphic prediction technique is developed on the example of prediction
of the total number of population. Based on the proposed methodol-
ogy, software for the demographic forecasting system is developed. The
functional scheme of the system is presented, and the working principle
of its blocks and their interaction are explained. The working principle
of the knowledge base, which executes the analytics of predictions and
identifies the predictions related to the demographic situation referring
to the knowledge production model, is described. The realization of
such a system can support demographers and analysts in predicting the
future demographic situation and making decisions on the management
of respective demographic situation.

Keywords: demographic processes, population growth, demo-
graphic forecasting method, fuzzy time series.
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The issue of semantic text analysis occupies a special place in
computational linguistics. Researchers in this field have an increased
interest in developing an algorithm that will improve the quality
of text corpus processing and probabilistic determination of text
content. The results of the study on the application of methods,
approaches, algorithms for semantic text analysis in computational
linguistics in international and Kazakhstan science led to the de-
velopment of an algorithm of keyword search in a Kazakh text. The
first step of the algorithm was to compile a reference dictionary of
keywords for the Kazakh language text corpus. The solution to this
problem was to apply the Porter (stemmer) algorithm for the Kazakh
language text corpus. The implementation of the stemmer allowed
highlighting unique word stems and getting a reference dictionary,
which was subsequently indexed. The next step is to collect learn-
ing data from the text corpus. To calculate the degree of semantic
proximity between words, each word is assigned a vector of the cor-
responding word forms of the reference dictionary, which results in a
pair of a keyword and a vector. And the last step of the algorithm is
neural network learning. During learning, the error backpropagation
method is used, which allows a semantic analysis of the text corpus
and obtaining a probabilistic number of words close to the expected
number of keywords. This process automates the processing of text
material by creating digital learning models of keywords. The algo-
rithm is used to develop a neurocomputer system that will automati-
cally check the text works of online learners. The uniqueness of the
keyword search algorithm is the use of neural network learning for
texts in the Kazakh language. In Kazakhstan, scientists in the field
of computational linguistics conducted a number of studies based
on morphological analysis, lemmatization and other approaches and
implemented linguistic tools (mainly translation dictionaries). The
scope of neural network learning for parsing of the Kazakh language
remains an open issue in the Kazakhstan science.

The developed algorithm involves solving one of the problems of
effective semantic analysis of the text in the Kazakh language.

Keywords: keyword, Porter algorithm, semantic analysis, neural
network.
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A new paradigm of the formation of the environment of infor-

mational-analytical activity in administrative management based



on ontologies was proposed. It was shown that application of this
approach makes it possible to formalize domain area and structure
the information necessary for analytical activity. It was established
that the use of ontological descriptions in the technological chain
of analytical activity ensures dynamic formation for the analysis of
the respective sets of the criteria based on the use of the properties
of concepts of the domain areas, by which appropriate decisions are
made. It is noted that the process of solving an analytical problem
may represent a certain sequence of ordered tautologies, each of
which inherits all the properties of the concepts that make up the
tautology that directly precedes it. In turn, this sequence deter-
mines the set of possible taxonomies as functional components of
the operational environment of informational-analytical activity. To
support the work of an analyst, it is proposed to apply the hierarchies
of ontologies from the upper level to the subject ontologies, includ-
ing the intermediate level of the ontology core. The ontology core is
expanding through ontological linking of ontology classes to such in-
formation resources as classifiers. Correctness and adequacy of such
decision is proved by the use of this paradigm to solve the problem
of administrative monitoring of socio-economic development of the
regions of a country from the state level to local self-government.

Keywords: informational-analytical system, management body,
administrative management, information resources, ontology, tax-
onomy, classifier.
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When compiling databases, for example to meet the needs of
healthcare establishments, there is quite a common problem with the
introduction and further processing of names and last names of doctors
and patients that are highly specialized both in terms of pronunciation



and writing, This is because names and last names of people cannot be
unique, their notation is not subject to any rules of phonetics, while
their length in different languages may not match. With the advent of
the Internet, this situation has become generally critical and can lead to
that multiple copies of e-mails are sent to one address. It is possible to
solve the specified problem by using phonetic algorithms for comparing
words Daitch-Mokotoff, Soundex, NYSIIS, Polyphone, and Meta-
phone, as well as the Levenshtein and Jaro algorithms, Q-gram-based
algorithms, which make it possible to find distances between words.
The most widespread among them are the Soundex and Metaphone
algorithms, which are designed to index the words based on their sound,
taking into consideration the rules of pronunciation. By applying the
Metaphone algorithm, an attempt has been made to optimize the pho-
netic search processes for tasks of fuzzy coincidence, for example, at data
deduplication in various databases and registries, in order to reduce the
number of errors of incorrect input of last names. An analysis of the most
common last names reveals that some of them are of the Ukrainian or
Russian origin. At the same time, the rules following which the names
are pronounced and written, for example in Ukrainian, differ radically
from basic algorithms for English and differ quite significantly for the
Russian language. That is why a phonetic algorithm should take into
consideration first of all the peculiarities in the formation of Ukrainian
last names, which is of special relevance now. The paper reports results
from an experiment to generate phonetic indexes, as well as results of
the increased performance when using the formed indexes. A method for
adapting the search for other areas and several related languages is pre-
sented separately using an example of search for medical preparations.

Keywords: fuzzy match, phonetic rule, phonetic algorithm,
Metaphone, Ukrainian last name.

References

1. Branting, L. K. (2003). A comparative evaluation of name-matching
algorithms. Proceedings of the 9th International Conference on Arti-
ficial Intelligence and Law - ICATL.03, 224—232. doi: https://doi.org/
10.1145/1047788.1047837

2. Snae, C. (2007). A Comparison and Analysis of Name Matching
Algorithms. International Scholarly and Scientific Research & In-
novation, 1 (1), 107-112.

3. Peng, T, Li, L., Kennedy, J. (2012). A Comparison of Techniques
for Name Matching. PsycEXTRA Dataset. doi: https://doi.org/
10.1037/€527372013-010

4. Karahtanov, D. S. (2010). Realizatsiya algoritma Metaphone dlya
kirillicheskih familiy sredstvami yazyka PL/SQL. Molodoy uchen-
niy, 8, 162—-168.

5. Paramonov, V. V., Shigarov, A. O., Ruzhnikov, G. M., Belykh, P. V.
(2016). Polyphon: An Algorithm for Phonetic String Matching in
Russian Language. Information and Software Technologies, 568—-579.
doi: https://doi.org/10.1007/978-3-319-46254-7_46

6. Baruah, D., Kakoti Mahanta, A. (2015). Design and Development of
Soundex for Assamese Language. International Journal of Computer
Applications, 117 (9),9—12. doi: https://doi.org/10.5120,/20581-3000

7. Silbert J. M. (1970). The World’s First Computerized Criminal-Jus-
tice Informationsharing System the New York State Identification
and Intelligence System (NYSIIS). Criminology, 8 (2), 107-128.
doi: https://doi.org/10.1111/j.1745-9125.1970.tb00734.x

8. Zahoransky, D., Polasek, 1. (2015). Text Search of Surnames in
Some Slavic and Other Morphologically Rich Languages Us-
ing Rule Based Phonetic Algorithms. IEEE/ACM Transactions
on Audio, Speech, and Language Processing, 23 (3), 553-563.
doi: https://doi.org/10.1109 /taslp.2015.2393393

9. Philips, L. (1990). Hanging on the Metaphone. Computer Language,
7 (12), 39-43.

10. Parmar, V. P, Kumbharana, C. K. (2014). Study Existing Various Pho-
netic Algorithms and Designing and Development of a working model

for the New Developed Algorithm and Comparison by implementing
it with Existing Algorithm(s). International Journal of Computer Ap-
plications, 98 (19), 45-49. doi: https://doi.org/10.5120/17295-7795

11. Koneru, K., Pulla, V. S. V., Varol, C. (2016). Performance Evalu-
ation of Phonetic Matching Algorithms on English Words and
Street Names - Comparison and Correlation. Proceedings of the 5th
International Conference on Data Management Technologies and
Applications. doi: https://doi.org/10.5220,/0005926300570064

12. Ukrainskyi pravopys. Kabinetom Ministriv Ukrainy (Postanova
No. 437 vid 22 travnia 2019 r.). Available at: https://mon.gov.ua/stor-
age/app/media/zagalna%20serednya/05062019-onovl-pravo.pdf

13. Redko, Yu. K. (1968). Dovidnyk ukrainskykh prizvyshch. Kyiv: Ra-
dianska shkola, 265.

14. Chyselnist naselennia (za otsinkoiu) na 1 sichnia 2018 roku ta sered-
nia chyselnist u 2017 rotsi. Derzhavna sluzhba statystyky Ukrainy.
Available at: http://www.ukrstat.gov.ua/operativ/operativ2017 /ds/
kn/kn_u/kn1217 u.html

15. E.6.Release10.5. Appendix E. ReleaseNotes (2019). PostgreSQL Glob-
al Development Group. Available at: https://www.postgresql.org/
docs/10/release-10-5.html

16. Database Management Systems. JetBrains. Available at: https://
www,jetbrains.com/datagrip/

17. Programmniy kompleks «Apteka». Informatsionnyy WEB-servis.
Available at: https://pharmbase.com.ua/ru/project/web-content/

18. Elektronna medychna systema dlia patsientiv ta likariv. Helsi. Avail-
able at: https://helsi.me

DOI: 10.15587,/1729-4061.2019.178918

DEVELOPMENT AND RESEARCH OF THE INVARIANT
AUTOMATIC CONTROL SYSTEM OF ANGULAR SPEED
OF DIESEL ENGINE (p. 51-56)

Andriy Uzhelovskyi

Prydniprovska State Academy of Civil Engineering and
Architecture, Dnipro, Ukraine

ORCID: http://orcid.org/0000-0001-7665-8085

Mikhail Spilnik

Prydniprovska State Academy of Civil Engineering and
Architecture, Dnipro, Ukraine

ORCID: http://orcid.org/0000-0001-6990-1382

Valentyn Uzhelovskyi

Prydniprovska State Academy of Civil Engineering and
Architecture, Dnipro, Ukraine

ORCID: http://orcid.org/0000-0001-7328-8226

Maxim Shaptala
Dnipro Technological University STEP, Dnipro, Ukraine
ORCID: http://orcid.org/0000-0002-1235-1073

Halyna Kravec

Dniprovsky Technical College of Welding and Electronics
named after E. O. Paton, Dnipro

ORCID: http://orcid.org/0000-0002-2716-3155

Oleh Dakhno

Prydniprovska State Academy of Civil Engineering and
Architecture, Dnipro, Ukraine

ORCID: http://orcid.org/0000-0001-6916-4327

The increase in the independence of motor-vehicle engines from
the influence of external loading on the engine shaft due to the im-
provement of the dynamic parameters of the elements of the automatic
control system of angular speed is investigated. Research of dynamic
parameters of the diesel engine is carried out by simulation . An invari-
ant (combined) simulation model of the automatic control system of
the diesel engine was developed and investigated and an automated



control system of a self-propelled earthmover with the use of modern
hardware was developed. The investigation of the invariant ACS of
engine angular speed, which provides the optimum regardless of
external disturbances ; was continued by including the compensating
element in the automatic control system. The recovery time of the
steady-state value of engine angular speed under load is reduced by
about 7 times, and the magnitude of angular speed drop is approxi-
mately 6 times. An algorithmic block diagram of the combined invari-
ant ACS of engine angular speed is developed taking into account the
influence of the compensating device for the case when the disturbing
action is exponential and which takes into account the operation of
the device of limiting the maximum permissible value of disturbance.

Keywords: simulation model, transfer function, compensating
element, scraper, diesel engine, engine angular speed, earthmoving
machine.
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The Resistance Spot Welding (RSW) represents one of the most
important welding processes. The resistance spot welding quality
depends on the process parameters like welding current, electrode
force and welding time and their chosen levels. In this work, the
experimental part is validated by the simulation part, where the last
will be used later for predicting the results for new data with a very ac-
ceptable percentage of accuracy. This study presents an experimental
work of the resistance spot welding for two similar sheets of Austenitic
Stainless Steels (AIST 304) that are intended to be held together in
one point by the pressure of the electrodes, with high magnitude of
electrical current to be applied, where the resistance spot welding pa-
rameters (welding current and welding time) are changeable to show
each of the parameter’s action on the welded material properties (The
Maximum Shear Load that the metal can be subject to besides The
Nugget Zone Diameter of the welded contact area). The experimental
work in this study delivers genuine and important data that will be
the basis for the Fuzzy Logic Controller (FLC), which will be set up
then. The Artificial Intelligence (which is presented by the fuzzy logic
controller) role is to predict the optimal welded material parameters
for any given resistance spot welding parameters, and to discover the
probability of expulsion, failure, or breaking in the welding process
before it takes place or happens, where in this study, the FLC predicted
the optimum value of the maximum shear load for RSW, which occurs
at the welding time 20 cycle and the welding current 8 KA, while the
estimated optimum value of the Nugget Diameter by FLC for RSW is
found at welding time 20 cycle and welding current 8 KA.

This prediction will save the metal parts and the electrodes of
welding, besides saving the cost and the effort.

Keywords: Resistance Spot welding (RSW), Austenitic Stain-
less Steels (AISI 304), Fuzzy Logic Control (FLC).
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An approach to the synthesis of automatic control circuits has been
proposed, based on a fractional characteristic polynomial, which makes
it possible to ensure the desired quality of a transition process under
condition for implementing a certain structure of the fractional control-
ler, which depends on the transfer function of a control object. The use
of fractional desirable forms extends the range of possible settings of
fractional-order controllers in the synthesis of circuits for electrical-
mechanical systems, ensures better quality of transients compared to
the full-order controllers, and thereby improves the efficiency of synthe-
sized systems. Based on the obtained results of research, it becomes pos-
sible to recommend, in order to adjust the circuits for electromechanical
systems, using the proposed fractional desirable forms that could meet
the desired requirements to the systems of control over electromechani-
cal systems. Construction of electromechanical systems on the principle
of control with sequential correction has a significant advantage over
other systems, owing to the simplicity of setting each contour, as well as
a possibility to implement control coordinate constraints. A procedure
for the structural-parametric synthesis of fractional-order controllers
has been devised, on condition of their cascading switching in multi-
circuit electromechanical systems; the synthesis algorithm of fractional-
order controllers for appropriate control circuits has been given. We
have synthesized an electromechanical system with cascade switching
of controllers by applying the improved method of the generalized char-
acteristic polynomial to choose the structure and parameters of fraction-
al-order controllers and applying the desired form of fractional order. A
two-circuit system of subordinate regulation has been considered as an
example, in which a control object is the electric drive “thyristor trans-
ducer (converter) — engine (motor)”. The influence of the synthesized
fractional-order controllers on dynamic properties of the electrome-
chanical system “thyristor transducer — engine” has been examined.
Our study has shown a possibility to implement the cascading activated
controllers for the electromechanical systems where the contours with
the transfer full- and fractional-order functions are combined, as well as
for systems with fractional-order contours only.

Keywords: electromechanical system, fractional-order control-
lers, synthesis, fractional-order transfer functions.

References

1. Setiawan, ., Facta, M., Priyadi, A., Purnomo, M. (2017). Investiga-
tion of symmetrical optimum PI controller based on plant and feed-
back linearization in grid-tie inverter systems. International Journal
of Renewable Energy Research, 7 (3), 1228-1234.

2. Barbosa, A., Junior, G., Barros, P. (2014). Symmetrical optimum
based PI control redesign. In Proc. of the IEEE Conference on Con-
trol Applications (CCA 2014), 1143—1149.

3. Marushchak, Y. Y., Kopchak, B. (2014). Fractional standard forms
for synthesis of electromechanical systems. Elektrotekhnichni ta
kompiuterni systemy, 15 (91), 57—60.

4. Cirtoaje, V., Baiesu, A., Mihalache, S. (2009). Two controller design
procedures using closed-loop pole placement technique. Control
engineering and applied informatics, 11 (1), 34—42.

5. Marushchak, Y., Kopchak, B. (2015). Synthesis of automatic con-
trol systems by using binomial and Butterworth standard fractional
order forms. Computational problems of electrical engineering,
5(2), 89-94.

6. Lozynskyy, O., Lozynskyy, A. Kopchak, B., Paranchuk, Y., Kale-
nyuk, P, Marushchak, Y. (2017). Synthesis and research of electro-



mechanical systems described by fractional order transfer functions.

2017 International Conference on Modern Electrical and Energy
Systems (MEES). doi: https://doi.org/10.1109,/mees.2017.8248877

. Lino, P, Maione, G., Salvatore, N., Stasi, S. (2016). Fractional-order

PI control of PMSM drives in nested loops. International Conference
on Fractional Differentiation and its Applications. Novi Sad, 333-342.

. Zheng, W,, Wang, X., Pi, Y. (2015). Study of the fractional order

proportional integral controller for PMSM based on differential
evolution algorithm. 2015 IEEE Advanced Information Technol-
ogy, Electronic and Automation Control Conference (IAEAC).
doi: https://doi.org/10.1109 /iacac.2015.7428547

. Ruszewski, A., Sobolewski, A. (2013). Position control of DC motor

using fractional order controller. Archives of Electrical Engineering,
62 (3), 505-516. doi: https://doi.org/10.2478 /aece-2013-0041

. Leuzzi, R, Lino, P, Maione, G., Stasi, S., Padula, F, Visioli, A. (2014).

Combined fractional feedback-feedforward controller design for
electrical drives. ICFDA'14 International Conference on Fraction-
al Differentiation and Its Applications 2014. doi: https://doi.org/
10.1109/icfda.2014.6967380

. Bendjedia, M., Tehrani, K. A., Azzouz, Y. (2014). Design of RST

and Fractional order PID controllers for an Induction motor drive
for Electric Vehicle Application. 7th IET International Confer-
ence on Power Electronics, Machines and Drives (PEMD 2014).
doi: https://doi.org/10.1049/cp.2014.0445

. Xue, D., Zhao, C., Chen, Y. (2006). Fractional order PID control of

a DC-motor with elastic shaft: a case study. 2006 American Control
Conference. doi: https://doi.org/10.1109 /acc.2006.1657207

13.

14.

15.

16.

17.

18.

19.

20.

Copot, C., Muresan, C., Keyser, R. (2013). Speed and position control
of a DC motor using fractional order PI-PD control. 3rd International
Conference on Fractional Signals and Systems — FSS 2013. Ghent.
Petras, 1. (2009). Fractional-order feedback control of a DC motor.
Journal of Electrical Engineering, 60 (3), 117-128.

Ahuja, A., Aggarwal, S. (2014). Design of fractional order PID con-
troller for DC motor using evolutionary optimization techniques.
WSEAS Transactions on systems and control, 9, 171-182.

Ahuja, A., Tandon, B. (2014). Design of Fractional Order PID control-
ler for de motor using Genetic Algorithm. TELKOMNIKA Indone-
sian Journal of Electrical Engineering, 12 (12). doi: https://doi.org/
10.11591 /telkomnika.v12i12.6470

Vasil'ev, V. V., Simak, L. A. (2008). Drobnoe ischislenie i approksi-
matsionnye metody v modelirovanii dinamicheskih sistem. Kyiv:
NAN Ukrainy, 256.

Marushchak, Ya. Yu., Kopchak, B. L., Kopchak, L. S. (2013). Rehu-
liatory drobovoho poriadku v systemakh pidporiadkovanoho rehu-
liuvannia napruhy avtonomnoho asynkhronnoho heneratora. Visn.
Nats. un-tu “Lvivska politekhnika”. Seriya: Elektroenerhetychni ta
elektromekhanichni systemy, 763, 76—80.

Drzielinski, A., Sierociuk, D., Sarwas, G. (2010). Some applications of frac-
tional order calculus. Bulletin of the Polish Academy of Sciences: Techni-
cal Sciences, 58 (4). doi: https://doi.org/10.2478 /v10175-010-0059-6
Calderon, A. J., Vinagre, B. M., Feliu, V. (2003). Fractional sliding
mode control of a DC-DC buck converter with application to DC
motor drives. In Proc. of the 11th International Conference on Ad-
vanced Robotics (ICAR 2003), 252-257.



