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INFORMATION TECHNOLOGY OF SCALING CLOUD APP WITH
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One of the main advantages of cloud computing is ability
to adapt to rapid changes of user count via web app scaling that
allows deploying computing resources only when there is a de-
mand. Modern systems of web app automatic scaling run base
on reactive scaling rules. Such rules perform initialization of
a scaling process when some app metric, for example CPU load,
reaches a critical value. This approach in efficient in general, but
in case of short and intense load peaks, there can be problems in
cloud app functioning during time period between starting of
cloud app scaling and final deployment of computing resources.
Developed information technology removes this disadvantage
by forecasting of cloud app usage and deploying computing
resources in advance. Forecasting of cloud app using is the core
idea of proactive scaling.

Developed information technology of cloud app scaling is
based on combination of reactive and proactive scaling. Com-
parison of cloud app efficiency shows that using of developed
information technology of cloud app scaling allows increasing
general web app efficiency by 8 %. This allows cutting spending
on cloud application hosting and making cloud application more
responsive.

Keywords: cloud computing, PaaS, cloud app scaling.
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DEVELOPMENT OF A SOFTWARE SYSTEM FOR AUTOMATED
FORMATION OF COMPLICATED SEARCH QUERY FOR
COMPLEX STRUCTURED DATA
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In this paper it is proposed the algorithm of formation of
complicated search query for complex structured data on the
basis of operators and keywords. On the basis of this algorithm
it is developed software that allows automating the process of
forming complicated search query for complex structured data.
This approach is the basis for the software subsystem for search
of bibliographic descriptions of posts of information-analyti-
cal system «ScienceLP». Using the keys and operators allows
carrying out the ranking of search results by the number of
matches. Next search modes are developed: «normal», «text
professional» and «professional visual mode». These modes allow
the user to create a search query based on an existing experience
of search: without the use of keywords and operators, using key-
words and operators, visually selecting operators and keywords.

Keywords: search algorithm, bibliographic description, key-
words, search operators.
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SOFTWARE FOR CALCULATION OF BELT CONVEYORS AT
THEIR COMPUTER-AIDED DESIGN
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The article is devoted to developing algorithms and software
for automated calculation of the main traction characteristics
of the conveyor for the second option, involves designing the
conveyor for installation in a particular formulation, when given
the receiving capacity, operating performance, circuit tracks,
production type, method of installation of the load it is deter-
mined velocity, width, type and strength of the belt, power and
traction drive factor, tensioner stroke, drive starting time, force
of the braking device and size of the assembly units. The basis is
known calculation method. There are considered various options
of the conveyor — single and double-drum, with the presence of
the clamping roller or belt, with rigid kinematic coupling or con-
nection between independent drums. It is formalized the second
stage of the problem of computer-aided design of mine conveyors,
using known methods approved by the State Standard. It is de-
veloped visual form to the user interface based on the example
of the basic parameters of mine conveyor which is established in
the programming language Delphi 7. To automate the calculation
of these parameters is used programming language. The visual
forms of the calculating algorithm realization of traction capacity
of the conveyor drive are given.

Keywords: conveyor, parameters, traction factor, tilt angle,
standard, calculation, method.
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EFFECTIVENESS ANALYSIS OF RESOURCE USAGE OF
MULTISERVICE INFORMATION AND TELECOMMUNICATION
NETWORK
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The article is devoted to the task of providing the require-
ments for the rapid exchange of information in the information
and telecommunication networks. It is conducted an analysis of
the factors determining the efficiency of information and tele-
communication network and the use of network resources and
methods and mathematical models for control of the telecommu-
nication networks. It is shown that modern methods of data flow
control, though, provide load balancing of network resources,
but does not take into account some of the factors causing the
fluctuation nature of network traffic. The basic methods of
controlling the distribution of traffic on the network and used
mathematical models used are considered. It is shown that the
efficiency of the use of network resources can be enhanced by
the development and application of adaptive management. It is
determined multiparameter function evaluating the performance
of the network protocol. It is given the criterion of selection of
the most efficient network protocol that takes into account the
critical and non-critical parameters of the network, as well as the
processing of information messages. As a generalized indicator of
efficiency of the total processing time are selected informational
messages at a fixed time interval. The mathematical optimiza-
tion problem of choosing the most efficient network protocol is
formulated. The results can be used in the development of man-
agement techniques for specialized multi-information telecom-
munication networks.

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 5/2(25), 2015

87—)



ABSTRACTS AND REFERENCES
—

I55N 2226-3780

Keywords: information and telecommunication network,
adaptive management, efficiency criteria.

References

1. Huang, Q., Ko, K.-T., Iversen, V. B. (2011, January). A new con-
volution algorithm for loss probability analysis in multiser-
vice networks. Performance Evaluation, Vol. 68, Ne 1, 76-87.
doi:10.1016/j.peva.2010.09.007

2. Wu, Y., Williamson, C. (2005, October). Impacts of data call
characteristics on multi-service CDMA system capacity. Per-
formance Eovaluation, Vol. 62, Ne 1-4, 83-99. doi:10.1016/
j.peva.2005.07.011

3. Rodrigues, C., Lima, S. R., Alvarez Sabucedo, L. M., Carval-
ho, P. (2012, July). An ontology for managing network services
quality. Expert Systems with Applications, Vol. 39, Ne 9, 7938—
7946. doi:10.1016/j.eswa.2012.01.106

4. De Assis, M. V. O., Rodrigues, J. J. P. C., Proenga, M. L., Jr. (2014,
September). A seven-dimensional flow analysis to help auto-
nomous network management. Information Sciences, Vol. 278,
900-913. d0i:10.1016/j.ins.2014.03.102

5. Long, Q. (2015, April). Three-dimensional-flow model of agent-
based computational experiment for complex supply network
evolution. Expert Systems with Applications, Vol. 42, N 5, 2525—
2537. doi:10.1016/j.eswa.2014.10.036

B. Réacz, S., Gerd, B. P, Fodor, G. (2002, September). Flow level
performance analysis of a multi-service system supporting elastic
and adaptive services. Performance Evaluation, Vol. 49, Ne 1—4,
451-469. d0i:10.1016/s0166-5316(02)00115-3

7. Olifer, V. G., Olifer,N. A. (2008). Komp’iuternye seti: printsipy,
tehnologii, protokoly. Ed. 3. St. Petersburg: Piter, 958.

8. Ershov, V. A,, Kuznetsov, N. A. (2003). Mul’tiservisnye telekom-
munikatsionnye seti. Moscow: MGTU im. N. E. Baumana, 432.

9. Tvanov, I. A., Leohin, Yu. L. (2006). Intellektual’noe upravlenie
komp’iuternymi setiami. Avtomatizatsiia i sooremennye tehnolo-
gii, 12, 26-31.

10. Poshtarenko, V. M., Andreev, A. Yu., Amal’ Mersni. (2013). Obe-
spechenie kachestva obsluzhivaniia na kriticheskih uchastkah
mul’tiservisnoi seti. Visnyk NTU «KhPI». Seriia: Tekhnika ta elek-
trofizyka vysokykh napruh, 60 (1033), 94-100.

11. Galkin, V. A. (2003). Telekommunikatsii i seti. Moscow: MGTU
im. N. E. Baumana, 608.

12. Pol’shchikov, K. A., Odarushchenko, O. N. (2008). Metod otsen-
ki effektivnosti upravleniia informatsionnymi potokami v tele-
kommunikatsionnoi seti spetsial’'nogo naznacheniia. Radioelek-
tronni i kompiuterni systemy, 6 (33), 269—276.

13. Sultanov, A. H., Sultanov, R. R. (2009). Metod otsenki pokaza-
telei kachestva obsluzhivaniia ierarhicheskih mul'tiservisnyh
setei. Vestnik UGATU, Vol. 12, No 1 (30), 175-181.

14. Lagutin, V. S., Kostrov, V. O. (2003). Otsenka harakteristik pro-
pusknoi sposobnosti mul’tiservisnyh paketnyh setei pri realiza-
tsii tehnologii razdeleniia tipov nagruzki. Elektrosviaz’, 3, 28—32.

15. Shamrai, N. B. (2008). Reshenie zadach transportnogo ravnove-
siia s dekompozitsiei po ogranicheniiam. Trudy vserossiiskoi kon-
Jerentsii «Ravnovesnye modeli v ekonomike i energetikes. Trkutsk:
ISEM SO RAN, 618-624.

16. Shvetsov, V. 1. (2009). Algoritmy raspredeleniia transportnyh
potokov. Avtomatika i telemehanika, 10, 148—157.

17. Vishnevskii, V. M. (2003). Teoreticheskie osnovy proektirovaniia
komp’iuternyh setei. Moscow: Tehnosfera, 512.

18. Lastovchenko, M. M., Rusetskii, V. E., Yaroshenko, V. N. (2006).
Sistemnyi analiz effektivnosti funktsionirovaniia shirokopolos-
noi transportnoi platformy intellektual'nyh setei. Matematychni
mashyny i systemy, 1, 28—39.

DEGRADATION PROCESS SIMULATION OF COMPUTER
COMPONENTS OF DISCRETE DEVICES
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Formation and research of the materials with predetermined
properties is one of the leaders in the research field of physical

degradation. During the process of creating computer compo-
nents we have to combine different types of homogeneous ma-
terials. Through a combination of these materials it is obtained
composite materials, for which the important problem is durabi-
lity and reliability.

The process of material degradation of discrete device is
«slowly» in relation to the depreciation time of the device. Physi-
cal degradation of computer components leads to malfunction of
discrete devices. Preliminary simulation of the physical change of
the material under certain boundary conditions allows pre-assess
the risks in the process of creating discrete device, and in the
process of checking reliability. The combination zones of two dif-
ferent materials are attended in the article. Physical and chemical
processes that cause the appearance of interphase entities have
different origins. Hence the need for a model development of
specific class of problems in mechanics of interfacial interaction
is occurred.

It is simulated the physical behavior of materials of computer
components of discrete devices and investigated the conditions
of their degradation. The material behavior is conducted in the
environment Matlab, simulating the behavior of the stress func-
tion from values of which is depended a strength (brittleness) of
the material. Process simulation allows carrying out preliminary
assessment of the behavior of composite components of discrete
device that accelerates the research process of degradation over
time.

The brittleness of the material causes a malfunction of the
device due to improper current flow in the n-p-n transitions and
reduces their reliability.

Keywords: reliability, discrete device, composite material,
analysis, simulation, physical degradation.
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IMPROVING THE EFFICIENCY OF MULTI-CHANNEL VOICE
RECOGNITION SYSTEM
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The use of methods of noisy signal treatment in voice re-
cognition is discussed and some of the research results in this
area are given. The main aim of the study is improving the ef-
fectiveness of recognition system of voice commands in a difficult
acoustic environment by improving the signal /noise ratio due to
the use of the spatial separation of signals using multiple direc-
tional microphones and digital signal processing on the basis of
adaptive interference cancellation. The use of modern methods
of language voice recognition together with the adaptive com-
pensation method for processing a noisy signal can improve the
accuracy of voice recognition. The algorithmic and structural
approaches to solving the problems of sound processing, resulting
in difficult acoustic conditions for further recognition of voice
commands are discussed in the article. The presented method
allows increasing the accuracy of the definition of basic and auxi-
liary channels of multi-channel voice recognition system to in-
crease the efficiency of adaptive compensation. The method and
the algorithm are designed to automatically determine the most
appropriate channel for base and support channels in accordance
with the method of adaptive interference cancellation. We pro-
pose to use proximity measure between the received signal and
the standard obtained at command recognition on the basis of
non-linear time alignment as a criterion for determining the base
channel. The research results can be applied to voice recognition
in the voice control systems of equipment and vehicles.

Keywords: voice recognition, adaptive compensation, prox-
imity measure.
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THE INTEGRATED ENVIRONMENT SELECTION AND
PROTOTYPE CREATION OF THERMAL MONITORING
SOFTWARE

page 32-40

The components of information technology in the techno-
logical and technical auditing and monitoring of municipal buil-
dings are investigated. The integrated environment is chosen and
software prototype of subsystems of thermal monitoring software
is created. The subsystem is aimed at the analysis and processing
of heterogeneous data on energy efficiency of municipal property
and performs decision support and cost calculations of energy-
saving measures.

The study was carried out as follows:

1. The selected programming language is Java.

2. The selected development environment is NetBeans.
NetBeans IDE is integrated development environment writ-
ten in Java. NetBeans program can run on platforms Windows,
Linux, Mac OS and other platforms that support Java virtual
machine (JVM), supports the development of programming lan-
guages Java, C/C++, PHP, JavaScript and others.

3. The prototype of subsystems of thermal monitoring soft-
ware is developed and described.

These researches may help management of housing and
communal services, economics and financial management of city
councils to analyze and make ODA decisions to initiate energy
saving projects.

Keywords: information technology, integrated environment,
prototype of subsystem, thermal monitoring, energy efficiency.
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CHOOSING THE OPTIMAL NUMBER OF GENERATIONS IN
THE GENETIC ALGORITHMS WITH BINARY-REAL SOLUTIONS
CODING

page 40-45

This work is devoted to the problem of choosing the optimal
stopping criterion in the transition from the binary coding to the
real number coding in genetic algorithms with binary-real repre-
sentation of solutions in the chromosomes. The main criteria for
stopping the modern genetic algorithms based on the phenotype
or genotype of individuals are considered. Their advantages and
disadvantages are presented.

The main purpose of research is to develop a new interme-
diate stopping criterion of genetic algorithm with binary-real
coding. The developed criteria based on the fact that the values
of best chromosomes change within a certain low threshold for
some generations. New intermediate stopping criterion allows
the efficient spending computing resources using genetic algo-
rithms with binary-real coding.

A comparative efficiency analysis of the new stopping crite-
rion of the transition from one type of coding to another in the
optimization of complex multi-extremal function is conducted.
Efficiency analysis allowed forming recommendations for the
selection of the threshold values in the calculation of a new
stopping criterion. The same analysis showed inefficient use of
population convergence criterion as an intermediate stopping
criterion. The advantages of the new criterion above the criteria
based on the fact that the value of the best chromosomes is con-
stantly for several generations are presented.

Keywords: genetic algorithm, binary-real coding, stopping
criterion, optimization.

References

1. Gill, E, Miurrei, U., Rait, M. (1985). Prakticheskaia optimizat-
sita. Translated from English. Moscow: Mir, 509.

2. Gladkov, L. A., Kureichik, V. V., Kureichik, V. M. (2006). Gene-
ticheskie algoritmy. Moscow: FIZMATLIT, 320.

3. Whitley, D. (1994, June). A genetic algorithm tutorial. Statistics
and Computing, Vol. 4, Ne 2, 65-85. d0i:10.1007 /bf00175354

4. Holland, J. H. (1992). Adaptation in natural and artificial sys-
tems: An introductory analysis with applications to biology, control,
and artificial intelligence. Cambridge: A Bradford Book, 211.

5. Mochalin, A. (2015). Binary-real coding of solutions in genetic
algorithms. Technology Audit And Production Reserves, 3(2(23)),
41-45. doi:10.15587/2312-8372.2015.44992

B. Le, K. H., Surkova, N. E., Ostrouh, A. V. (2014). Geneticheskie
algoritmy v zadachah ratsional’noi organizatsii informatsi-
onno-vychislite'nyh protsessov. Avtomatizatsiia i upravlenie
v tehnicheskih sistemah, 4, 82—99.

7. Diaz-Gomez, P. A., Hougen, D. E (2009). Three interconnected
parameters for genetic algorithms. Proceedings of the 11th Annual
conference on Genetic and evolutionary computation, 763-770.
doi:10.1145/1569901.1570007

8. Tuite, C., Agapitos, A., O'Neill, M., Brabazon, A. (2011). Early
Stopping Criteria to Counteract Overfitting in Genetic Pro-
gramming. Presented at the 13th Annual conference companion on
Genetic and evolutionary computation. Dublin, Treland, 203—204.
doi:10.1145/2001858.2001971

9. Bhandari, D., Murthy, C. A., Pal, S. K. (2012). Variance as
a Stopping Criterion for Genetic Algorithms with Elitist Model.
Fundamenta Informaticae, 120(2), 145-164. doi:10.3233/
FI-2012-754

10. Bertone, E., Alfonso, H., Gallard, R. (1999).Contrasting termi-
nation criteria for genetic algorithms. I Workshop de Investiga-
dores en Ciencias de la Computacion. Argentina, 5.

RESEARCH OF SOFTWARE PACKAGE MODULES FOR
IDENTIFICATION OF DYNAMIC OBJECTS

page 45-49

There were researched the packages of software modules for
dynamics objects identifying, that were make ability of saving
in opposite of simple software modules for automatic forming
of applications. The article shows the place of the packages of
software modules for checking of dynamics objects identifying on
stationary condition and also the ability of using for many times
adaptively identifying systems. The package of software module
consists of the package core, data base and models, which can be
changed according to subjects. The input for software module
is the task of identifying of some dynamic object with static
information about this object with the time interval. The output
is identified dynamic object model and forecast the behavior of
this object for the future. The process of creating packages of
software modules for dynamics objects identifying should be
connected to the subject area, but because of modularity it can
be possible to use separated software packages of modules with
different subject areas.

Keywords: packages of software modules, identification, dy-
namic objects, modeling, management, system, model parameters.
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MATHEMATICAL MODELING

COMPUTER SIMULATION OF THE INTERPHASE
INTERACTION IN METAL ALLOYS

page 50-53

In this article we propose a mesoscopic model of the inter-
phase interaction in binary metal alloys. The difference of partial
molar volumes of the components of alloy was taken into account
during the mathematical model building. The simulated sample
is represented as a two-dimensional region, divided into square
cells of nanometric size that are characterized by the value of
concentration and belonging to the phase. Intermediate phase
of alloy can include arbitrary forms. The proposed mesoscopic
model provides a phase cells change and the implementation of
the law of conservation of matter. Software implementation of
the developed model is executed. The results of computer simula-
tion are compared with the results of laboratory experiments in-
terphase interaction in a binary metal alloy Mg-Al. The obtained
computer model allows a numerical study of the evolution of the
phase composition of alloy in the process of diffusion interaction.

Keywords: computer simulation, mesoscopic model, inter-
phase interaction, intermetallic phase.
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TAKING INTO ACCOUNT TYPE I AND II ERRORS OF
SWITCHING DEVICE FOR SYSTEM WITH HOT REDUNDANCY

page 54-59

One of the ways to improve the reliability of technical sys-
tems is the use of hot redundancy. Switching between the main
and reserve elements makes switching device. When analyzing
the reliability of such systems it is important to consider the
impact of switching device on the reliability of the system. This
influence is evident in the mistakes of the first and second kind
that is the wrong switch or switching time of admission. Both er-
rors reduce reliability of the system and lead to underutilization
of resources. It is proposed a model of reliability of duplicated
system with hot redundancy and imperfect switching device to
determine the likelihood of its success. The peculiarity of the
model is that it adequately takes into account type I and IT errors
for the switching device. Reliability of the system is described
mathematically by the k-terminal dynamic fault tree, and the
probability determined by the characteristics of homogeneous
Markov model. It is quantitatively shown how increasing op-
tions that meet these errors, reduces the probability of failure of
the system.

Keywords: reliability model, dynamic fault tree, hot redun-
dancy, switching device.
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DESCRIPTION OF THE PHYSICAL PROCESSES OCCURRING
DURING CRYSTALLIZATION OF CONTINUOUS CASTING

page 60-65

The article describes the processes occurring in the conti-
nuous casting of steel. It is considered a cascade method of
producing a continuous cast ingot. It is given the scheme of the
cascade method of continuous casting ingot, as well as the formula
for calculating the depth of the liquid pool. It allows calculating
not only the depth of the liquid pool, and a length of the described
zones and multilevel installation height. It is given the ma-
thematical model of an intensification of crystallization process
by freezing metal on a continuous crystallized ingot. The pro-
posed technology of producing large continuous ingots based on
the proposed mathematical model can increase the speed of metal
casting, reduce the overall weight and dimensions characteristics
of continuous casting machine, improve the ingot quality and re-
duce the crystallization and the resulting depth of the liquid pool.

Keywords: crystallization, buffer zone, solidified skin, casting
mold, continuous ingot, two-phase zone.

References

1. Mochalov, A. A, Evfimko, K. D., Shapoval, N. A. (2010). Mate-
maticheskaia model’ namorazhivaniia metalla na zakristallizo-
vavshiisia slitok. Protsessy lit’ia, 3, 24—29.

2. Mochalov, A. A., Evfimko, K. D., Shapoval, N. A. (2009). Inten-
sifikatsiia protsessa kristallizatsii nepreryvnogo slitka. Protsessy
lit’ia, 6, 50—53.

10.

11

12.

. Baptizmamskii, V. I. (1977). Razlivka stali. Kyiv-Donetsk: Vish-

cha shkola, 197.

. Beliaev, H. M., Barabash, N. M. (1979). Matematicheskoe mo-

delirovanie nelineinyh zadach teploprovodnosti s podvizhnymi
granitsami raschetnoi oblasti. Matematicheskie metody teplomas-
soperenosa, 1, 30—43.

. German, E. (1960). Nepreryonoe lit’e. Moscow: Metallurgiz-

dat, 228.

. Dubovenko, I. P, Diudkin, D. A., Sementsov, N. A., Duboven-

ko, Yu. P, Martynov, A. V. (1979). Fizicheskie osnovy kristal-
lizatsii nepreryvnogo slitka i puti dal’neishego razvitiia nepre-
ryvnoi razlivki stali. Metallurgicheskie metody povysheniia
kachestova stali. ANSSSR. Moscow: Nauka, 181—184.

. Mihnova, E. A, Sladkoshteev, V. T., Dobrovol’skii, V. B. (1976).

Likvatsiia v kvadratnyh slitkah pri razlivke na radial’'noi MNLZ.
Nepreryonoe lit’e stali, 3, 169—170.

. Pavliuchenkov, I. A. (1979). Reshenie sopriazhennyh zadach

zatverdevaniia otlivok s prinuditel'nym ohlazhdeniem. Matema-
ticheskie metody teplomassoperenosa, 44—49.

. Talmon, Y., Davis, H. T,, Scriven, L. E. (1981, November). Pro-

gressive freezing of composites analyzed by isotherm migration
methods. AIChE Journal, Vol. 27, Ne 6, 928-937. doi:10.1002/
2ic.690270608

Talmon, Y., Davis, H. T. (1981, September). Analysis of Propa-
gation of Freezing and Thawing Fronts. Journal of Food Scien-
ce, Vol. 46, Ne5, 1478—1488. doi:10.1111/j.1365-2621.1981.
th04202.x

Rozenfel'd, S. E., Yudin, S. B., Levin, M. M. (1957). O metodah
dinamicheskogo vozdeistviia na kristallizatsiiu otlivok. Liteinoe
proizoodstoo, 11, 24—26.

Sladkoshteev, V. T., Potanin, R. V., Gordienko, M. S., Kutsen-
ko, L. T. (1968). Nepreryonaia razlivka stali v USSR i zarubezhom.
Kyiv: UkrNIINTTI, 3-55.

;72

TEXHONMOTMYECKHI AYAMT H PESEPBBI MPOM3BOACTBA — Ne 5/2(25), 2015



