
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP19N36-POD 
978-1-7281-6056-6 

2019 Ivannikov Ispras Open 
Conference (ISPRAS 2019) 

Moscow, Russia 
5 – 6 December 2019 



 
 
 
 
 
 
 
Copyright © 2019 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version.  
 
 
IEEE Catalog Number:   CFP19N36-POD 
ISBN (Print-On-Demand):  978-1-7281-6056-6 
ISBN (Online):   978-1-7281-6055-9 
 
 
           
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 



2019 Ivannikov Ispras Open
Conference (ISPRAS)

ISPRAS 2019
 

Table of Contents
 

 
 

 
 

ISPRAS 2019 Conference Organization  viii
ISPRAS 2019 Invited Reports  ix

Program Analysis, Modeling, and Transformation

Constexpr: A Great Good but Wrong Idea  3
      Yauhen Klimiankou (Belarusian State University of Informatics and
      Radioelectronics)

SMT Solvers in Application to Static and Dynamic Symbolic Execution: A Case Study  9
      Nikita Malyshev (Ivannikov Institute for System Programming, RAS,
      Lomonosov Moscow State University), Irina Dudina (Ivannikov Institute
      for System Programming, RAS, Lomonosov Moscow State University),
      Daniil Kutz (Ivannikov Institute for System Programming, RAS),
      Alexander Novikov (Ivannikov Institute for System Programming, RAS),
      and Sergey Vartanov (Ivannikov Institute for System Programming, RAS)

Detection of Variable Misuse Using Static Analysis Combined with Machine Learning  16
      Gleb Morgachev (Ivannikov Institute for System Programming, RAS,
      Moscow Institute of Physics and Technology), Valery Ignatyev
      (Ivannikov Institute for System Programming, RAS, Lomonosov Moscow
      State University), and Andrey Belevantsev (Ivannikov Institute for
      System Programming, RAS, Lomonosov Moscow State University)

High-Performance Flexible Memory Allocators in Complex Projects  25
      Iliya Trub (Samsung Research Russia)

Management of Data and Information Systems

Metadata Driven Data Management in Distributed Computing Environments with Partial or
Complete Lack of Trust between User Groups  35
      Andrey Demichev (Skobeltsyn Institute of Nuclear Physics), Alexander
      Kryukov (Skobeltsyn Institute of Nuclear Physics), and Nikolai
      Prikhod'ko (Independent Researcher)

Collecting Influencers: A Comparative Study of Online Network Crawlers  42
      Mikhail Drobyshevskiy (Ivannikov Institute for System Programming of
      the Russian Academy of Sciences, Moscow, Russia), Denis Aivazov
      (Ivannikov Institute for System Programming of the Russian Academy of
      Sciences, Moscow, Russia), Denis Turdakov (Ivannikov Institute for
      System Programming, RAS, Russia), Alexander Yatskov (Ivannikov
      Institute for System Programming, RAS, Russia), Maksim Varlamov
      (Ivannikov Institute for System Programming, RAS, Russia), and Danil
      Shayhelislamov (Moscow Institute of Physics and Technology, Russia)

v



 
 

The Application of Modular Arithmetic for Matrix Calculations  49
      Viktor Kuchukov (North-Caucasus Federal University) and Mikhail
      Babenko (North-Caucasus Federal University)

Deep Learning for Customs Classification of Goods Based on Their Textual Descriptions
Analysis  55
      Anastasiia Ryzhova (Skoltech Institute of Science and Technology) and
      Ilya Sochenkov (Computer Science and Control, RAS, Russia)

Efficient Algorithms for Finding Differences between Process Models  60
      Andrey Skobtsov (National Research University Higher School of
      Economics) and Anna Kalenkova (National Research University Higher
      School of Economics)

Kubernetes Container Orchestration as a Framework for Flexible and Effective Scientific
Data Analysis  67
      Anton Tesliuk (Kurchatov Institute Research Center, Russia), Sergey
      Bobkov (Kurchatov Institute Research Center, Russia), Viacheslav Ilyin
      (Kurchatov Institute Research Center, Russia), Alexander Novikov
      (Kurchatov Institute Research Center, Russia), Alexey Poyda (Kurchatov
      Institute Research Center, Russia), and Vasily Velikhov (Kurchatov
      Institute Research Center, Russia)

Comparison of Named Entity Recognition Tools Applied to News Articles  72
      Sergey Vychegzhanin (Vyatka State University) and Evgeny Kotelnikov
      (Vyatka State University)

Open Source Software for Continuum Mechanics

GPU Simulation of Sloshing in a Vibrating Water Tank with Smooth Particle Hydrodynamics
(SPH) Method  81
      Tufan Arslan (Norwegian University of Science and Technology) and
      Murat Ozbulut (Piri Reis University)

Data Assimilation Method for the Ocean Circulation Model NEMO and Its Application for the
Calculation of Ocean Characteristics in the Arctic Zone of Russia  87
      Konstantin Belyaev (Shirshov Institute of Oceanology, RAS, Russia),
      Andrey Kuleshov (Keldysh Institute of Applied Mathematics, RAS,
      Russia), and Ilya Smirnov (Lomonosov Moscow State University)

FEMEngine: Finite Element Method C++ Code Based on Functional and Template
Metaprogramming 92
      Alexey Gurin (Lavrentyev’s Institute of Hydrodynamics, RAS), Alexey
      Baykin (Lavrentyev’s Institute of Hydrodynamics, RAS), Timofey
      Polyansky (Novosibirsk State University), and Anton Krivtsov (Peter
      the Great St. Petersburg Polytechnic University)

Large Eddy Simulation of Turbulent Circular Jet Using OpenFOAM  97
      Ekaterina Kalaushina (Peter the Great St. Petersburg Polytechnic
      University), Alexander Smirnovsky (Peter the Great St. Petersburg
      Polytechnic University), Dmitry Brovin (STR Group Inc.), and Elizaveta
      Kolesnik (Peter the Great St.Petersburg Polytechnic University)

Computation Efficiency of S-CLSVOF Method for Additive Manufacturing Applications  103
      Maxim Khomenko (Institute on Laser and Information Technologies, RAS,
      Russia)

vi



 
 

Parametric Study of the Accuracy of OpenFOAM Solvers for the Oblique Shock Wave Problem  108
      Alexander Bondarev (Keldysh Institute of Applied Mathematics, RAS,
      Russia) and Artem Kuvshinnikov (Keldysh Institute of Applied
      Mathematics, RAS, Russia)

A Numerical Study of a Vibration-Driven Mechanism of Propulsion in a Viscous Fluid  113
      Artem Nuriev (Kazan Federal University), Olga Zaitseva (Kazan National
      Research Technological University), and Olga Zhuchkova (Kazan Federal
      University)

Modeling the Reservoir Flooding Problem Using the Extended Version of the
PorousMultiphaseFoam Library  118
      Daria Romanova (Ivannikov Institute for System Programming, RAS,
      Lomonosov Moscow State University), Sergei Strijhak (Ivannikov
      Institute for System Programming, RAS), Konstantin Koshelev (Ivannikov
      Institute for System Programming, RAS), and Matvey Kraposhin
      (Ivannikov Institute for System Programming, RAS)

Implementation of Regularized Equations for the Disk Pump Simulation Problem in OpenFOAM  124
      Tatiana Stenina (Ivannikov Institute for System Programming, RAS,
      Lomonosov Moscow State University), Tatiana Elizarova (Keldysh
      Institute of Applied Mathematics, RAS, Russia), Daniil Ryazanov
      (Lomonosov Moscow State University, Ivannikov Institute for System
      Programming of the RAS, & Moscow Institute of Physics and Technology),
      and Eugene Ryabinkin (National Research Center Kurchatov Institute)

The Study of Neurodynamic Systems of Continuous Adaptive Control  131
      Vladimir Sudakov (Keldysh Institute of Applied Mathematics, RAS,
      Russia), Vladimir Osipov (Keldysh Institute of Applied Mathematics,
      RAS, Russia), Yury Nechaev (St. Petersburg State Marine Technical
      University), and Alexander Vasilyev (Peter the Great St. Petersburg
      Polytechnic University)

Numerical Experiments with the Coupled Ocean-Earth-Atmosphere Circulation Model and the
Analysis of Decadal Variability of Its Main Physical Characteristic  136
      Natalia Tuchkova (Dep. of Comp. Syst. & Sc. Inf. Federal Research
      Center CSC, RAS Moscow, Russia), Konstantin Belyaev (Laboratory of
      hydrological processes Shirshov Institute of Oceanology, RAS Moscow,
      Russia), and Gury Mikhailov (Dep. of Comp. Syst. & Sc. Inf. Federal
      Research Center CSC, RAS Moscow, Russia)

Author Index 141

vii




