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1 Introduction
Data Warehousing is becoming an old topic, but it represents the root big data analytics and data science. Data
warehouses evolved and went through a disruptive transformation to become Big Data repositories (so-called Data
Lakes), where data exploded in Volume, Velocity and Variety. This evolution brought faster approaches, tools and
algorithms to load data, querying beyond SQL considering semantics, mixing text with tables, stream processing and
computing machine learning models. A latter revolution brought Veracity in the presence of contradictory informa-
tion and even Value, given so many options and the investment to exploit big data. Nevertheless, having so much
information in a central repository enabled more sophisticated exploratory analysis, beyond multivariate statistics and
queries. Over time people realized that managing so much diverse data required not only database technology, but also
a more principled approach laying its foundation on one hand in mathematics (probability, machine learning, numeri-
cal optimization) and on the other hand, more abstract, highly analytic, programming (combining multiple languages,
pre-processing data, integrating diverse data sources), giving birth to Data Science. This new trend is not another fad:
data science is now considered a competing discipline to computer science and applied mathematics.

The Data Warehousing and Knowledge Discovery (DaWaK) conference was the “child” of the marriage between
data warehouse and knowledge discovery. DaWak was launched in 1999 aimed at bringing together researchers,
analysts and developers to discuss research issues and experience in developing and deploying data warehousing and
knowledge discovery systems, applications, and tools. From 1999 till 2014, the DaWaK conference series received
and accepted papers related to the topics covered by these two technologies. Thus in 2015, DaWak its full name was
replaced by Big Data Analytics and became Big Data Analytics and Knowledge Discovery, but keeping the well-
established Dawak acronym. Later, starting in 2015 the scope was expanded to accept big data papers, a trend which
is now morphing again given the explosion of data, but also the evolution of software and hardware. Towards 2020
Dawak made another major leap forward to become a data science conference, heeding the big volume aspect, but also
looking back at it data warehousing and data mining roots.

This special issue contains selected papers from the 21st International Conference on Big Data Analytics (DaWaK
2019). These papers reflect an expanded scope truly focusing on big data analytics and large-scale data science,
instead of the ultra popular trend today: machine learning on benchmark (but generally small) data sets. DaWaK
2019 attracted 61 submissions from which 22 papers were accepted. After their presentation at DaWaK in Linz,
Austria, August 26-29, 2019, and further discussion among the PC Chairs, we invited 4 out of those 22 papers to this
special issue with a strict requirement to extend their paper with at least 40% new content and to carefully consider
conference reviewers feedback. Following our initiative from Dawak 2018, we made no distinction between full and
short papers in order to select novel, but still good, promising, papers. This initiative allowed all papers to be on level
ground. Our goal was basically to avoid republishing full papers with minor technical extensions, which does not help
advancing the field. Our paper selection was based mainly on the presentation at the conference (clear contribution),
the reviews (especially at least one strong accept), and the authors response to reviewers during the conference (an
extra slide). That is, we gave authors an opportunity to improve their work considering reviewers suggestions in order
to write a novel, high quality, journal article. After the second round of reviews, only two papers made the final cut.
These papers provide a glimpse of important research issues in Big Data Analytics and Data Science today: a new
architecture to store big data and process modeling.

Here we provide a summary of the two selected papers:

• The first article [1], titled “Design and Implementation of ETL Processes using BPMN and Relational Algebra”,
formalizes and extends ETL workflows using elegant BPMN diagrams, using the relational database model as a
theoretical foundation.

• The second article [3], titled “Mo.Re.Farming: A Hybrid Architecture for Tactical and Strategic Precision Agri-
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culture” presents an interesting big data architecture to capture spatial data sets and decision support for farmers
in Italy.

2 Conclusions
Big data has brought a new research angle, including not requiring a database model [2], innovative storage beyond
rows (e.g. columns, arrays [4]), and scale-out parallel processing [5]. Many assumptions based on a centralized data
warehouse or rigid database have been weakened and even disappeared. It is fair to say big data analytics has evolved
leaving data warehousing and data mining research as history, paving the way for data science. The papers included
in our special issue show this trend.

We hope DKE readers will find the content of this special issue interesting and that it will inspire them to look
further into the challenges that are still ahead in the evolution of Big Data Analytics towards Data Science. We would
like to thank all the authors who submitted their papers to this special issue. In addition, we are grateful for the support
of various reviewers who ensured high quality of this special issue. Last but not least, we would like to thank Professor
Peter Chen, for supporting this special issue at DKE and his collaboration with the Dawak conference series.
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