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Preface

This volume contains a selection of the papers presented at the 25th European

Conference on Advances in Databases and Information Systems (ADBIS 2021), held

during August 24–26, 2021, at Tartu, Estonia.

The ADBIS series of conferences aims at providing a forum for the presentation and

dissemination of research on database and information systems, the development of

advanced data storage and processing technologies, and designing data-enabled

systems/software/applications. ADBIS 2021 in Tartu continues after St. Petersburg

(1997), Poznań (1998), Maribor (1999), Prague (2000), Vilnius (2001), Bratislava

(2002), Dresden (2003), Budapest (2004), Tallinn (2005), Thessaloniki (2006), Varna

(20007), Pori (2008), Riga (2009), Novi Sad (2010), Vienna (2011), Poznań (2012),

Genoa (2013), Ohrid (2014), Poitiers (2015), Prague (2016), Nicosia (2017), Budapest

(2018), Bled (2019), and Lyon (2020). This edition has been totally managed during

the COVID-19 pandemic.

The program of ADBIS 2021 includes keynotes, research papers, thematic work-

shops, and a doctoral consortium. The conference attracted 70 paper submissions from

261 authors in 39 countries from all continents. After rigorous reviewing by the

Program Committee (73 reviewers from 28 countries), the 18 papers included in this

LNCS proceedings volume were accepted as full contributions, making an acceptance

rate of 26%.

Furthermore, the Program Committee selected 8 more papers as short contributions

and 21 papers from the five workshops and doctoral consortium which are published in

a companion volume entitled New Trends in Databases and Information Systems in

Springer’s Communications in Computer and Information Science (CCIS) series. All

papers were evaluated by at least three reviewers and some by four reviewers. The

selected papers span a wide spectrum of topics in databases and related technologies,

tackling challenging problems and presenting inventive and efficient solutions. In this

volume, these papers are organized in seven sections: (1) High-dimensional Data and

Data Streams, (2) Social Media and Text Mining, (3) Advanced Query Processing,

(4) Patterns and Events, (5) Data Integration, (6) Complex Data, and (7) Database

Internals and Processes.

For this edition of ADBIS 2021, we had three keynote talks by experts from three

continents: America, Asia, and Europe. The first keynote was given by Divesh

Srivastava, Head of Database Research at AT&T, on “Towards High-Quality Big

Data: Lessons from FIT”. The second one by Sanjay Chawla, Research Director of the

Qatar Computing Research Institute (QCRI) Data Analytics department, on “A per-

spective on prescriptive and reinforcement learning”. The third keynote by Dirk

Draheim, Head of the Information Systems Group at Tallinn University of Technology,

Estonia, addressed “Data exchange for Digital Government: Where are we heading?”.

ADBIS 2021 strived to create conditions for more experienced researchers to share

their knowledge and expertise with young researchers. In addition, the following five



workshops and the doctoral consortium associated with ADBIS were co-allocated with

the main conference:

– Intelligent Data - from data to knowledge (DOING 2021), organized by Mírian

Halfeld Ferrari (Université d’Orléans, France) and Carmem H. Hara (Universidade

Federal do Paraná, Curitiba, Brazil).

– Data-Driven Process Discovery and Analysis (SIMPDA 2021), organized by Paolo

Ceravolo (Università degli Studi di Milano, Italy), Maurice van Keulen (University

of Twente, The Netherlands), and Maria Teresa Gomez Lopez (University of

Seville, Spain),

– Modern Approaches in Data Engineering and Information System Design

(MADEISD 2021), organized by Ivan Luković (University of Novi Sad, Serbia),

Slavica Kordić (University of Novi Sad, Serbia), and Sonja Ristić (University of

Novi Sad, Serbia).

– Advances in Data Systems Management, Engineering, and Analytics (MegaData

2021), organized by Yaser Jararweh (Duquesne University, USA), Tomás F. Pena

(University of Santiago de Compostela, Spain) and Feras M. Awaysheh (University

of Tartu, Estonia).

– Computational Aspects of Network Science (CAoNS 2021), organized by Dimitrios

Katsaros (University of Thessaly, Greece) and Yannis Manolopoulos (Open

University of Cyprus and Aristotle University of Thessaloniki, Greece).

– Doctoral Consortium (DC), co-chaired by Mirjana Ivanović (University of Novi

Sad, Serbia) and Olaf Hartig (Linköping University, Sweden).

Each workshop and the DC has its own international Program Committee. The

accepted papers were published by Springer in CCIS.

The best papers from the main conference and workshops were invited for sub-

mission to special issues of the following journals: Information Systems (Elsevier),

Information Systems Frontiers (Springer), and Computer Science and Information

Systems (ComSIS Consortium).

We would like to express our gratitude to every individual who contributed to the

success of ADBIS 2021. First, we thank all authors for submitting their research papers

to the conference. We are also indebted to the members of the community who offered

their precious time and expertise in performing various roles ranging from organizing

to reviewing - their efforts, energy, and degree of professionalism deserve the highest

commendations. Special thanks to the Program Committee members and the external

reviewers for evaluating papers submitted to ADBIS 2021, ensuring the quality of the

scientific program, despite the COVID-19 pandemic. A special thanks to our keynote

speakers who honored us with their exciting talks at ADBIS 2021. Thanks also to all

the colleagues, secretaries, and engineers involved in the conference organization, as

well as the workshop organizers. Special thanks are due to the members of the Steering

Committee, in particular, its chair, Yannis Manolopoulos, for all their help and guid-

ance. A particular thank you to the University of Tartu’s Institute of Computer Science

for hosting and supporting the conference despite the uncertainties created by the

ongoing pandemic.
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Finally, we thank Springer for publishing the proceedings containing invited and

research papers in the LNCS series. The Program Committee work relied on Easy-

Chair, and we thank its development team for creating and maintaining it; it offered a

great support throughout the different phases of the reviewing process.

Last but not least, we thank the participants of ADBIS 2021 for sharing their work

and presenting their achievements, thus providing a lively, fruitful and constructive

forum, and giving us the pleasure of knowing that our work was purposeful.

June 2021 Ladjel Bellatreche

Marlon Dumas

Panagiotis Karras

Raimundas Matulevičius
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ADBIS’2021 Keynotes



Towards High-Quality Big Data: A Focus

on Time

Divesh Srivastava

AT&T Chief Data Office, USA

Abstract. Data are being generated, collected, and analyzed today at an

unprecedented scale, and data-driven decision making is sweeping through all

aspects of society. As the use of big data has grown, so too have concerns that

poor-quality data, prevalent in large data sets, can have serious adverse conse-

quences on data-driven decision making. Responsible data science thus requires

a recognition of the importance of veracity, the fourth “V” of big data. In this

talk, we first present a vision of high-quality big data, with a focus on time, and

highlight the substantial challenges that the first three V’s, volume, velocity, and

variety, bring to dealing with veracity in long data. We present the FIT Family

of adaptive, data-driven statistical tools that we have designed, developed, and

deployed at AT&T for continuous data quality monitoring of a large and diverse

collection of continuously evolving data. These tools monitor data movement to

discover missing, partial, duplicated, and delayed data; identify changes in the

content of spatiotemporal streams; and pinpoint anomaly hotspots based on

persistence, pervasiveness, and priority. We conclude with lessons relevant to

long data quality that are cause for optimism.



A Perspective on Prescriptive Learning

Sanjay Chawla

Qatar Computing Research Institute, Hamad Bin Khalifa University

schawla@hbku.edu.qa

Abstract. We provide a brief overview of the emerging area of prescriptive

learning which combines supervised learning with optimization. Prescriptive

Learning is most active in operations research but is now finding applications in

diverse areas ranging from database optimization to chip design. Reinforcement

Learning (RL) is the most developed form of PL for sequential and stochastic

optimization problems. We will give an example of how RL can be applied to a

traditional and well-studied join ordering problem for query optimization.



Data Exchange for Digital Government:

Where Are We Heading?

Dirk Draheim

Information Systems Group, Tallinn University of Technology, Estonia

dirk.draheim@taltech.ee

Abstract. In all countries, we currently see major efforts in digital transfor-

mation initiatives. The United Nations e-Government Survey 2020 puts a strong

emphasis on data, which makes sense, given the huge progress in big data and

data science in the last decade. The UN survey distinguishes between data-

informed, data-driven and data-centric approaches to digital government.

Actually, Gartner defined the notion of data-centric government already in 2014.

Still, today, we are far away from such data-centric government. How comes?

How to shape the next generation of e-government technologies? In service of

such and similar questions, we walk through a series of important data exchange

technologies: the Estonian data exchange layer X-Road, the European federated

data infrastructure GAIA-X, the European Blockchain Services Infrastructure

(EBSI), and the IoT data management solution FIWARE. Finally, based on the

notion of data governance architecture, we give an overview of our proposed

digital government architecture framework that is intended to help in large-scale

digital government design efforts.
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