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Preface

This CCIS volume published by Springer contains the proceedings of the XXII
International Conference on Data Analytics and Management in Data Intensive
Domains (DAMDID/RCDL 2020) that was set to be held at the Voronezh State
University, Russia, during October 13—16, 2020. However, because of the worldwide
COVID-19 crisis, DAMDID/RCDL 2020 had to take place online.

DAMDID is a multidisciplinary forum of researchers and practitioners from various
domains of science and research, promoting cooperation and the exchange of ideas in
the area of data analysis and management in domains driven by data-intensive research.
Approaches to data analysis and management being developed in specific
data-intensive domains (DID) of X-informatics (such as X = astro, bio, chemo, geo,
med, neuro, physics, chemistry, material science, etc.) and social sciences, as well as in
various branches of informatics, industry, new technologies, finance, and business,
contribute to the conference content.

Previous DAMDID/RCDL conferences were held in St. Petersburg (1999, 2003),
Protvino (2000), Petrozavodsk (2001, 2009), Dubna (2002, 2008, 2014), Pushchino
(2004), Yaroslavl (2005, 2013), Pereslavl (2007, 2012), Kazan (2010, 2019), Voronezh
(2011), Obninsk (2016), and Moscow (2017, 2018).

The program of DAMDID/RCDL 2020 was oriented towards data science and
data-intensive analytics as well as data management topics. The proceedings include
abstracts of the two keynotes.

The keynote by Ladjel Bellatreche (full professor at the National Engineering
School for Mechanics and Aerotechnics, France) was aimed to motivate researchers to
embrace the energy-efficiency of data management systems. Oscar Pastor (full pro-
fessor and director of the Research Center on Software Production Methods at the
Polytechnic University of Valencia, Spain) gave a talk discussing a fundamental role of
a sound conceptual modeling in human genome research.

The conference Program Committee, comprised of members from 8 countries,
reviewed 60 submissions. 29 submissions were accepted as full papers, 14 as short
papers, and 3 as short demos, whilst 14 submissions were rejected.

According to the conference and workshops program, 55 oral presentations were
grouped into 11 sessions. Most of the presentations were dedicated to the results of
research conducted in Russian organizations including those located in Dubna,
Ekaterinburg, Innopolis, Kazan, Krasnodar, Moscow, Novosibirsk, Obninsk, Tomsk,
Voronezh, Pereslavl, Perm, St. Petersburg, Petrozavodsk, Tver, Tyumen, and
Yaroslavl. However, the conference also featured talks prepared by the foreign
researchers from countries such as Armenia, France, Germany, Spain, UK, and USA.

For the CCIS conference proceedings, 16 peer reviewed papers and 2 keynote
abstracts have been selected by the Program Committee (acceptance rate: 27%) and-
structured into 6 sections including Data Integration, Conceptual Models, and
Ontologies (3 papers); Data Management in Semantic Web (3 papers); Data Analysis in



vi Preface

Medicine (2 papers); Data Analysis in Astronomy (3 papers); and Information
Extraction from Text (5 papers).

We are grateful to the Program Committee members, for reviewing the submissions
and selecting the papers for presentation, to the authors of the submissions, and to the
host organizers from Voronezh State University. We are also grateful for the use of the
Conference Management Toolkit (CMT) sponsored by Microsoft Research, which
provided great support during various phases of the paper submission and reviewing
process.

April 2021 Alexander Sychev
Sergey Makhortov
Bernhard Thalheim
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Ladjel Bellatreche (National Engineering
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His current research interests include the different phases of the life cycle of
designing data management systems/applications: requirement engineering, conceptual
modelling using ontologies and knowledge graphs, logical modelling,
Extraction-Transformation-Loading, deployment, physical design, personalisation and
recommendation. Ladjel (co)-supervised 30 Ph.D. students on different topics covering
the above phases.
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development underlying CARE Technologies that was formed in 1996. CARE Tech-
nologies has created an advanced MDA-based Conceptual Model Compiler called
Integranova, a tool that produces a final software product starting from a conceptual
schema that represents system requirements. He is currently leading a multidisciplinary
project linking Information Systems and Bioinformatics notions, oriented to designing
and implementing tools for Conceptual Modeling-based interpretation of the Human
Genome information.
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Towards Green Data Management Systems

Ladjel Bellatreche

LIAS/ISAE-ENSMA, Poitiers University,
Futuroscope, 86960 Poitiers, France
ladjel.bellatreche@ensma. fr

Abstract. In today’s world, our life depends too much on computers. Therefore,
we are forced to look at every way to save the energy of our hardware com-
ponents, system software, as well as applications. Data Management Systems
(DMSYSs) are at the heart of the energy new world order. The query processor
is one of the DMSYS components in charge of the efficient processing of data.
Studying the Energy-Efficiency of this component has become an urgent
necessity. Most query optimizers minimize inputs/outputs operations and try to
exploit RAM as much as possible. Unfortunately, they generally ignore energy
aspects. Furthermore, many researchers have the opinion that only the OS and
firmware that should manage energy, leaving DMSYSs as a second priority. In
our opinion, software and hardware solutions must be integrated to maximize
energy savings. This integration seems natural since query optimizers use cost
models to select the best query plans and use hardware and software parameters.
As scientists, we first feel obliged to motivate researchers to embrace the
Energy-Efficiency of DMSYSs through a survey. Secondly, to accompany them,
we propose a road-map covering the recent hardware and software solutions
impacting query processors. Finally, guidelines for developing green query
optimizers are widely discussed.
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Conceptual Modeling and Life Engineering:
Facing Data Intensive Domains Under
a Common Perspective

Oscar Pastor

PROS Research Center, Universitat Politécnica de Valéncia,
Camino Vera s/n., 46022 Valencia, Spain
opastor@pros.upv.es

Abstract. Understanding the Hunan Genome is the big scientific challenge of
our century. It will probably lead to a new kind of “Homo Sapiens” with new
capabilities never before affordable for human being as we know them. This will
be referred in the keynote as an “Homo Genius” evolution. Getting a shared
understanding of the domain is a first essential task in order to manage correctly
and efficiently such a complex data intensive domain. With more and more data
being generated day after day with the continuous improvements of sequencing
technologies, selecting the right data management strategy intended to support
the design of the right software platforms that successfully attend user
requirements (in terms of relevant information needs) becomes a unavoidable,
crucial goal. This talk discussed how the use of a sound conceptual modeling
support is fundamental in order to convert that “understanding the genome
challenge” into a Life Engineering problem, where conceptual modeling,
explainable artificial intelligence and data science must work together in order to
provide accurate, reliable and valuable solutions, putting an special emphasis in
the modern Medicine of Precision applications.
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