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Foreword by the PC Chair

The International Conference on Extending Database Technology (EDBT) is an established forum for researchers and
practitioners alike to disseminate knowledge and research results related to data management. This year, the 24th
edition of EDBT, scheduled to take place between March 23rd and March 26, 2021 in Nicosia, Cyprus, has instead
been held entirely online, due to the circumstances and the travel restrictions imposed by the 2020/2021 pandemic.
It has been jointly organized with the International Conference on Database Theory (ICDT).

The organizing committee solicited contributions in many different areas, including, but not limited to, Data Prepa-
ration, Data Privacy, Database Engines, Distributed Data Systems, Graph Management, Reasoning over Data, Ma-
chine Learning and AI in Databases, Novel Database Architectures, Semi-structured Data Management, and User
Interfaces for Data. Novel in this year’s edition is the solicitation of contributions in the area of Applied Database
Systems for Data Science. The goal is to give the opportunity to researchers from different areas dealing with in-
teresting data management challenges in the context of Data Science, to disseminate them to the data management
community, and at the same time to give database researchers working on interesting data science scenarios to pub-
lish their works.

The main Research track, the Industrial & Application track, as well as the Demonstration track have remained as
in previous years, while the Short paper track has been slightly extended to accommodate papers of 6 pages, to allow
more technical content.

With some rare exceptions, research papers were reviewed by 4 reviewers. Discussions and decisions were taken
under the coordination of a senior PC member, with expertise in the respective area of the paper under review. The
reviewing phase involved two cycles: resulting in a number of papers being revised and having their qualify improved
significantly.

Consistent with the tradition, the program included two keynotes, one on Data Profiling by Felix Naumann (Hasso
Plattner Institute, Germany), and one on Knowledge Management by Katja Hose (Aalborg University, Denmark).
These keynotes were complemented by the two additional keynotes of the co-organized ICDT. Last but not least, the
program had the traditional tutorial track, featuring four tutorials on topics related to knowledge graphs, blockchains,
text-to-SQL, and time series management. The overall program was accompanied by 6 Workshops.

The Program committee reviewed 108 full research papers, of which 27 were accepted. For short papers, 34 papers
out of 113 were selected. The Industry and Application track received 22 submissions of which it selected 11 for
publication, while the demo track received 24 works of which 15 were accepted.

Given that this year the conference took place online, it was a good opportunity to exploit at the maximum the
opportunities that digital technologies can offer. Furthermore, it was our intention to make sure that the paper
contributions are disseminated to a broader audience, especially outside the conference participants. For this reason,
the authors were asked to provide a pre-recorded presentation of 10 min that will remain in the proceedings, a 30 sec
pitch video that advertises the results of the contribution and a graphics ad.

In order to recognize significant contributions and give credits to the authors, the technical program committee
awarded the Best Paper award to one of the research papers and the Best Demonstration award to one of the demos.
Furthermore, following the EDBT tradition, it awarded the Test-of-Time award to a paper from the EDBT 2011 pro-
ceedings that has been deemed to have the greatest impact among those of that year. A novelty in this year’s EDBT
edition is the additional recognition of the Best Short Paper.

The realization of EDBT 2021 is a result of a collaborative effort of the different chairs and program committee
members. Congratulations are in place to the senior PC members for guiding the discussions in such a professional
and timely manner, ensuring the selection of the best quality papers. Special thanks for the excellent collaboration and
quality of work go to the Industrial and Application Chair Eric Simon, the Demonstration Chair Sihem Amer-Yahia,
the tutorial chairs Stefan Manegold and Wang-Chiew Tan, and the Workshop Chair Evaggelia Pitoura. A great deal
of credits go to the Proceedings Chair Francesco Guerra for all the extra work he has put in organizing the material
and making sure that all the proceedings information is in place. My appreciation goes also to the members of the
paper award committees for the effort they put in evaluating the candidate papers and providing the decisions in a
timely manner. I find it impossible to describe the passion, professionalism, consistency and collaborative attitude the
general chairs Demetris Zeinalipour and Panos K. Chrysanthis have demonstrated. It was great working with them.
I would also like to thank all the program committee members since due to them the high quality program became
possible, the award committees, as well as Angela Bonifati and Marc H. Scholl from the EDBT Board for the their
numerous advices and support. Last but not least, I would like to thank all the authors for the works they submitted
to the conference, the keynote speakers, the tutorial presenters, and the demonstration presenters.

Yannis Velegrakis, EDBT 2021 PC Chair
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Message from the General Chairs

The 24th edition of the International Conference on Extending Database Technology (EDBT) was held between the
23rd and 26th of March 2021, despite the COVID-19 worldwide pandemic. Continuing its longstanding tradition as
a premier data management research forum taking place in a European location, EDBT 2021, jointly organized with
the International Conference on Database Theory (ICDT), was held virtually in Nicosia, the capital of the beautiful
island of Cyprus.

At the onset, our aim has been to offer as close to an in-person, face-to-face experience as possible, maximizing
the dissemination of knowledge and sharing of research results among the EDBT/ICDT participants at no health
risk to them, and together discover the Cypriot culture and hospitality. EDBT/ICDT 2021 was initially planned to
become the first hybrid EDBT/ICDT conference, combining physical presentations with an extended online audience,
although this plan later evolved into an online format due to the ongoing situation with COVID-19. To this end, we
have been committed to offering the best possible online experience to attendees by capitalizing and expanding on
the success of earlier conferences.

Particularly, we decided on a number of novelties compared to previous conferences. Firstly, given that an optimal
online experience cannot be achieved with pre-recorded presentations, but only with live presentations and direct
interactions between the speakers and the audience, we decided in coordination with the Program Chairs on the
online synchronous delivery of all events, including all research presentations, tutorials and live demonstrations.
The next challenge was to select the appropriate conference management platform. Our personal experience as
participants in several online conferences during the past year, and our evaluation of a number of popular web
socializing platforms, led us to the decision that a custom conference attendance experience can only be delivered
by an in-house platform that relies on a reliable teleconferencing channel, an intuitive interface, and a low learning
curve.

To this end, the Data Management Systems Laboratory at the University of Cyprus, under the leadership of
Demetris Zeinalipour developed and hosted a novel web-based platform named VGATE (Virtual Gate) to online con-
ferences. VGATE allowed the Organizing Committee to collaborate over a Web-based Sheet interface (like Google
Sheets) to plan and manage the organization. VGATE provided numerous helpful building-blocks in the online orga-
nization, namely, zoom license management and user status integration, integration of proceedings and multimedia
content, industry booths, live sessions, social rooms, and for the first time an online helpdesk supported by Easy-
Conferences Ltd. Special thanks to Paschalis Mpeis (University of Cyprus, Cyprus), Soteris Constantinou (University
of Cyprus, Cyprus) and Constantinos Costa (University of Pittsburgh, USA) for their support and code contribu-
tions to the project under an extremely tight schedule. Special thanks also to Zoom Video Communications, Inc., for
facilitating and sponsoring EDBT/ICDT 2021.

Novel this year is the participation of EDBT/ICDT to the newly founded Diversity and Inclusion (D&I) initiative of
the Data Management community. EDBT/ICDT (alongside SIGMOD, VLDB, SoCC, and ICDE) celebrates the diversity
in our community and welcomes everyone regardless of age, sex, gender identity, race, ethnicity, socioeconomic
background, country of origin, religion, sexual orientation, physical ability, education, work experience, etc. To
introduce this initiative, Panos K. Chrysanthis, the EDBT/ICDT D&I Chair, together with Sihem Amer-Yahia (CNRS,
University Grenoble Alpes, France), a D&I Core Member, organized a panel as part of the Reception on DAY1 of the
conference.

With D&I and broad participation in mind, the conference program was structured in a way that is convenient
to at least half of the world at any given time. Specifically, the program was split into morning sessions (CET),
which were convenient for EU-ASIA participants, on DAY1 and DAY3, and the afternoon sessions (CET), which
were convenient for EU-America participants on DAY2 and DAY4. The Workshops were scheduled on DAY1 in the
morning or afternoon based on the geographical location of their presenters. Social events were split along the same
lines, presenting the host country, Cyprus, through music and videos on culture, geography, food, leisure, and other
enjoyable aspects of Cyprus. Virtual corridor and hallway discussions were supported by a number of unmoderated
and dynamic social rooms on VGATE at all times.

This year we also introduced some additional novelties, namely: (i) We introduced a special ceremony during Re-
ception on DAY2, titled “Pandemic Greetings from the Pioneers and the Next Data Management Challenge”, with greet-
ings by Philip A. Bernstein (Microsoft Research, WA, USA), Laura M. Haas (University of Massachusetts – Amherst,
MA, USA), Yannis Ioannidis (University of Athens, Greece) and Jeffrey D. Ullman (Stanford, CA, USA); (ii) we intro-
duced the concept of a sponsored industry talk during Dinner on DAY3, with title “Behind the Scenes of Snowflake’s
new Search Optimization Service”, by Ismail Oukid (Snowflake, Germany) and Stefan Richter (Snowflake, Germany);
(iii) we introduced a dedicated “Demos in Action: Meet the Authors!” session during Dinner on DAY3, which allowed
Demo presenters to individually showcase their demos to participants in their private presentation space through
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VGATE. Finally, we also continued to support the Climate Change discussion with a session on DAY4, led by Antoine
Amarilli (Télécom Paris, France), with guest Benjamin Pierce (University of Pennsylvania, USA).

In all above endeavors, we had the support and encouragement of our incredible Organization Committee and the
EDBT Executive Board, in particular, the President of EDBT Executive Board Angela Bonifati (Lyon 1 University,
France), as well as the Chair of the ICDT Council Wim Martens (University of Bayreuth, Germany).

We are grateful to the entire Technical Program Committees, which, under the excellent leadership of the EDBT
Program Chair Yannis Velegrakis (University of Trento, Italy and Utrecht University, Netherlands) and the ICDT
Program Chair Ke Yi (Hong Kong University of Science and Technology, Hong Kong), brought forward an exciting
technical program with a rich production of technical content (proceedings, videos, pitches, ads, etc.). Our gratitude
also extends personally to the EDBT Demonstration Chair Sihem Amer-Yahia (CNRS, University Grenoble Alpes,
France), the EDBT Workshop Chair Evaggelia Pitoura (University of Ioannina, Greece), the Climate Chair Antoine
Amarilli (Télécom Paris, France), the EDBT Applied Database Systems for Data Science Vice-Chair Paul Groth (Uni-
versity of Amsterdam, Netherlands), the EDBT Industrial/Application Chair Eric Simon (SAP, France), the Tutorial
Chairs Stefan Manegold (CWI, Netherlands) and Wang-Chiew Tan (Megagon Labs, USA), for the excellent collabora-
tion, and exchange of ideas and insightful discussions. We would also like to highlight EDBT Demonstration Chair
Sihem Amer-Yahia’s success in putting together EDBT’s first all-women Demonstration Track Committee. We would
also like to thank the organizers of the six, co-located workshops DOLAP, BigVis, BMDA, DARLI-AP, SIMPLIFY and
PIE+Q for enriching the scope of the technical program.

Several people contributed to the successful organization of the EDBT/ICDT 2021 conference. Special thanks to the
following valued collaborators for their passion in organizing a memorable event: the Sponsorship Chair Divyakant
Agrawal (University of California-Santa Barbara, USA), the Publicity Chair Herodotos Herodotou (Cyprus University
of Technology, Cyprus), the Finance Chair George Pallis (University of Cyprus, Cyprus), the EDBT Proceedings Chair
Francesco Guerra (University of Modena and Reggio Emilia, Italy), the ICDT Proceedings Chair Zhewei Wei (Renmin
University, China), the Workshops Proceedings Chair Constantinos Costa (University of Pittsburgh, USA) and the
Website support by Nicolas Kantzilaris (Easy Conferences, Cyprus).

Our sincere gratitude to our platinum sponsor, Snowflake, and our bronze sponsors, Oracle and Zoom, as well as
the contact persons behind the support, namely Martin Hentschel (Snowflake), Ann Brisson (Oracle) and Alberto
Colautti (Zoom).

Organizing EDBT 2021 at the University of Cyprus was Prof. George Samaras†’ passion. After his unexpected
passing two years ago, his friends and colleagues at the University of Cyprus volunteered to make his passion a
reality. We are grateful to the EDBT Executive Board for giving us this opportunity and trusting us to organize EDBT
2021 alongside ICDT 2021 in Cyprus, as proposed by George in 2018. We dedicate the EDBT/ICDT 2021 in honor of
the memory of Prof. George Samaras† (1959–2018).

We hope you enjoyed EDBT/ICDT 2021’s exciting technical program and your virtual visit to Cyprus!

Demetris Zeinalipour, University of Cyprus, Cyprus
Panos K. Chrysanthis, University of Cyprus, Cyprus and University of Pittsburgh, USA
EDBT/ICDT 2021 General Co-Chairs
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Test-of-Time Award

Established in 2014, the Test-of-Time Award of the Extended Database Technology (EDBT) Conference recog-
nizes papers presented at the EDBT Conferences that have had the most impact in terms of research, method-
ology, conceptual contribution, or transfer to practice over the past ten years. The 2021 Test-of-Time Award
committee looked and evaluated the impact of the papers in the EDBT 2011 proceedings, and selected

SeMiTri: a framework for semantic annotation of heterogeneous trajectories
by Zhixian Yan, Dipanjan Chakraborty, Christine Parent, Stefano Spaccapietra, and Karl Aberer

published in the EDBT 2011 Proceedings, pp. 259–270, DOI: 10.1145/1951365.1951398,

because it is one of the earliest papers to propose a general method for enriching moving object trajectories
with semantics useful for supporting location-based services, which have been and still are in high demand
across several application sectors. Since its publication, SeMiTri has generated significant interest, and follow-
up work on semantic processing of mobile data and trajectories.

The EDBT 2021 Test of Time Award committee was formed by Barbara Catania, University of Genova, Italy,
Gautam Das, University of Texas at Arlington, USA, Beng Chin OOI, National University of Singapore, Singa-
pore, Themis Palpanas, University of Paris, France, and Yufei Tao, Chinese University of Hong Kong, China.

The EDBT Test-of-Time award for 2021 will be presented during the EDBT/ICDT 2021 Conference in Nicosia,
Cyprus, as part of the Awards session on March 24, 2021.
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Best Paper Award

The Best Paper Award Committee has looked at the papers accepted in the conference and selected one that
was distinguishing itself in terms of research quality, presentation, technical challenges, and novelty. The
selected paper is

DomainNet: Homograph Detection for Data Lake Disambiguation
by Aristotelis Leventidis, Laura Di Rocco, Wolfgang Gatterbauer,

Renée J. Miller and Mirek Riedewald.
DOI: 10.5441/002/edbt.2021.03

The paper presents DomainNet, a system that disambiguates values from heterogeneous datasets by creating a
network representing co-occurring values and computing their graph centrality. The system is unsupervised,
its accuracy outperforms the state-of-the-art, and it is accompanied by an open benchmark. The paper is of
high significance: the problem is important, the proposed solution is effective, and the benchmark facilitates
further research.

Abstract: Modern data lakes are deeply heterogeneous in the vocabulary that is used to describe data. We
study a problem of disambiguation in data lakes: how can we determine if a data value occurring more than
once in the lake has different meanings and is therefore a homograph? While word and entity disambiguation
have been well studied in computational linguistics, data management and data science, we show that data
lakes provide a new opportunity for disambiguation of data values since they represent a massive network of
interconnected values. We investigate to what extent this network can be used to disambiguate values.
DomainNet uses network-centrality measures on a bipartite graph whose nodes represent values and at-
tributes to determine, without supervision, if a value is a homograph. A thorough experimental evaluation
demonstrates that state-of-the-art techniques in domain discovery cannot be re-purposed to compete with our
method. Specifically, using a domain discovery method to identify homographs has a precision and a recall
of 38% versus 69% with our method on a synthetic benchmark. By applying a network-centrality measure to
our graph representation, DomainNet achieves a good separation between homographs and data values with
a unique meaning. On a real data lake our top- 200 precision is 89%.

The EDBT 2021 Best Paper Award committee was formed by Avigdor Gal, Technion Israel Institute of Tech-
nology, Israel, Lucasz Golab, University of Waterloo, Canada, Christian Jensen, Aalborg University, Denmark,
and Qiong Luo, HKUST, China.

The EDBT Best Paper Award for 2021 will be presented during the EDBT/ICDT 2021 Conference in Nicosia,
Cyprus, on March 24, 2021.
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Best Short Paper Award

The Best Short Paper Award Committee has looked at the papers accepted in the conference and selected
one that was distinguishing itself in terms of research quality, presentation, technical challenges, novelty, and
potential impact to the broader research community and industry. The selected paper is

Answer Graph: Factorization Matters in Large Graphs
by Zahid Abul-Basher, Nikolay Yakovets, Parke Godfrey, Stanley Clark, and Mark Chignell.

DOI: 10.5441/002/edbt.2021.56

The paper proposes a two-step method for answering SPARQL conjunctive queries. The first step constructs
an answer graph consisting only of node-edge-node triples that are answers to the query (a factorized answer
set). In the second step, this answer graph is used to compute the actual embeddings for the query. The
authors present detailed implementations for generating answer graphs and computing the final embedding,
particularly in the case of cyclic conjunctive queries. Some first results from an experimental evaluation are
also provided.

The EDBT 2021 Best Short Paper Award committee was formed by Manos Athanasoulis, Boston University,
USA, Johann Gamper, Free University of Bozen-Bolzano, Italy, Ioana Manolescu, INRIA, France, Letizia Tanca,
University of Milan, Italy, and Yannis Kotidis, Athens University of Economics and Business, Greece

The EDBT Best Short Paper Award for 2021 will be presented during the EDBT/ICDT 2021 Conference in
Nicosia, Cyprus.
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Best Demonstration Award

The Best Demonstration Award Committee has reviewed the video recordings of the 15 demos accepted at
EDBT/ICDT and selected the most engaging demonstration that serves as an example of a structured and well
illustrated demonstration and showcases an end-to-end system on a state-of-the-art topic that promotes data
management beyond its boundaries. The selected demo is

Conversational OLAP in Action
by Matteo Francia, Enrico Gallinucci, and Matteo Golfarelli

(DISI – University of Bologna)
DOI: 10.5441/002/edbt.2021.74

For demonstrating COOL, a tool supporting natural language COnversational OLap sessions. COOL interprets
and translates a natural language dialogue into an OLAP session that starts with a GPSJ query. The demon-
stration is engaging and showcases the usability of COOL and its capabilities in assisting query formulation
and ambiguity resolution.

The EDBT 2021 Best Demonstration Award committee was formed by Sihem Amer-Yahia, CNRS Univ. Greno-
ble Alpes, France, Elena Baralis, Politecnico di Torino, Italy, Maria Luisa Damiani, University of Milan, Italy,
Anna Fariha, UMass Amherst, USA, Irini Fundulaki, FORTH, GRnet, Greece, Zoi Kaoudi, TU Berlin, Ger-
many, Georgia Koutrika, ATHENA, Greece, Esther Pacitti, University of Montpellier (Inria&CNRS), France,
and Agma Traina, ICMC-USP, Brazil.

The EDBT Best Demonstration Award for 2021 will be presented during the EDBT/ICDT 2021 Conference in
Nicosia, Cyprus, on March 24, 2021.
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