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Abstract

Big data integration represents one of the main challenges for the use of techniques and tools based on Artificial Intelligence
(Al) in several crucial areas: eHealth, energy management, enterprise data, etc. In this context, Data-Centric Al plays a
primary role in guaranteeing the quality of the data on which these tools and techniques operate. Thus, the activities of the
Database Research Group (DBGroup) of the “Enzo Ferrari” Engineering Department of the University of Modena and Reggio
Emilia are moving in this direction. Therefore, we present the main research projects of the DBGroup, which are part of

collaborations in various application sectors.
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DBGroup Research Activities

Big data integration is the main research area of the
Database Research Group (DBGroup') of the “Enzo Fer-
rari” Engineering Department of the University of Mod-
ena and Reggio Emilia, led by Prof. Sonia Bergamaschi.
DBGroup has been working on it for over twenty years,
having focused for a long time on the MOMIS (Mediator
Environment for Multiple Information Sources) data inte-
gration system [1, 2]. An open-source version of MOMIS
is currently maintained by DataRiver®, originally founded
as a spin-off of the DBGroup in 2009.

With the ever-increasing importance of Artificial Intel-
ligence (AI), the DBGroup research has been focusing on
algorithms and techniques for improving the quality and
integration of the data, hence of the Al using it—i.e., Data-
Centric AI. In the field of big data integration, we have
been able to develop several innovative projects, with
leading international research collaborations [3, 4, 5, 6, 7],
while always paying attention to the possible concrete
applications of these innovations [8, 9].

Challenges for Entity Resolution

In recent years, the DBGroup has been active in devis-
ing Entity Resolution (ER) algorithms and tools. ER is a
fundamental task for big data integration: it aims at iden-
tifying different mentions of the same real-world entities
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in data collections—hence, it is the catalyst for combin-
ing information coming from different sources. ER is a
complex task and has many pain points: (i) it is hard to
scale; (ii) it is hard to automate with machine learning
(ML), since it is hard to gather labelled data; (iii) it is
incredibly challenging if privacy is a concern—e.g., imag-
ine to look for records about the same person without
knowing her name because ananymized. At DBGroup,
we have been working on solutions for all these aspects
of ER [5, 10]. We devised state-of-the-art methods where
ML is employed as a tool to automate ER and to achieve
high-quality results [7]. Yet, even if the process is auto-
mated, sometimes performing ER on the entire dataset
can be unfeasible in the big data context. Hence, we also
devised algorithms and a tool [6] for combining the ER
within SQL, allowing the user to issue queries directly
on non-integrated data, but still getting result as if the
queries were issued on integrated data—it is the tool that
automatically understands what data to integrate.
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