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1 Introduction

Currently, there is a growing interest in the field of Artificial Intelligence (AI)
[Russell and Norvig, 2022]. Indeed, there are several successful AI applications that
are impacting in diverse real-world domains, such as Industry 4.0 [Silva et al. 2021],
Recommendation Systems (e.g., Amazon, Netflix) [Deepjyoti and Mala, 2022] and
Virtual Assistants (e.g., Siri, Alexa, ChatGPT) [Grudin 2023]. AI encompasses sev-
eral approaches to provide machine intelligence, including: Expert Systems (ES)
and Decision Support Systems (DSS) [Artnott and Pervan, 2014]; Machine Learn-
ing (ML) and Deep Learning (DL) [Alpaydin21]; and Metaheuristics or Modern
Optimization [Cortez, 2021]. ES were a popular AI tool in the 1970s and 1980s,
assuming an explicit knowledge representation (e.g., via symbolic rules) that was
extracted from decision-makers and then processed by inference systems in order to
support real-world tasks [Cortez et al., 2018]. After the 1990s, following the growth
of big data and computational power, there was a shift towards data-driven AI
[Darwiche, 2018]. This shift gave the rise to several data processing terms that
often overlap and that aim to extract value from raw data, such as: Knowledge
Discovery (KD) and Data Mining (DM) [Fayyad et al., 1996]; Business Intelligence
(BI) and Business Analytics (BA) [Artnott and Pervan, 2014]; and Big Data and
Data Science [Provost and Fawcett, 2013].

The first Knowledge Discovery and Business Intelligence (KDBI) track of the
EPIA conference on Artificial Intelligence was held in 2009, in Aveiro, Portugal. The
aim of the track was to promote a research interaction between the KD and BI areas.
Following the first edition success, the KDBI track become regularly associated with
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the EPIA conference, resulting in nine editions from 2009 to 2023. In 2011, a special
KDBI issue was published in Wiley’s Expert Systems journal (EXSY), including ex-
tended versions of the best track papers [Cortez and Santos, 2013]. Since then, all
KDBI tracks have produced an EXSY special issue (e.g., [Cortez and Bifet, 2020]).
This ‘Seventh special issue on Knowledge Discovery and Business Intelligence’ in-
cludes extended versions of selected papers presented at the 8th KDBI thematic
track of EPIA 2022, held on Lisbon, Portugal. The track received 11 paper sub-
missions and 9 of these papers were presented at the KDBI track of EPIA 2022.
This EXSY special issue includes four extended papers that were accepted after two
rounds of reviews.

The special issue accepted papers describe novel KDBI methods, systems and
challenging real-world applications. For instance, the repair process of digital devices
requires time and costs. A critical repairing issue is the proper selection of spare
parts. Furthermore, analysing coastal upwelling patterns is essential for studying
ocean dynamics and climate models. It is also highly relevant to support the man-
agement of coastal resources. Moreover, BI systems often require the development
of an Extract-Transform-Load (ETL) system, which can benefit from assuming a
service-oriented approach. Finally, valuable marketing trends can be identified by
performing a Competitive Intellligence analysis over freely available text resources.
These challenges are addressed by the four papers published here. In the next
section, we summarize the main contributions of these papers.

2 Contents of the special issue

In the first paper ‘An Empirical Study of Learning-to-rank for Spare Parts Con-
sumption in the Repair Process’, Duarte et al. (2023) perform an empirical study of
multi-label classification ML algorithms in order to support an automatic identifica-
tion of spare parts to be consumed during a digital device repairing process. Using
millions of data records, hundreds of ML models were trained under different train
set sizes and intervals. Competitive results were obtained by two ML algorithms, a
Logistic Regression and an Extreme Gradient Boosting (XGBboost).

In ‘Piece-Wise Constant Cluster Modelling of Dynamics of Upwelling Patterns’,
Nascimento et al. (2023) propose a three-stage clustering algorithm to identify
season’s coastal upwelling patterns. Using a least-squares clustering criterion, the
proposed approach was successfully applied to sea surface temperature data, consid-
ering sixteen years of records and two regions, the Portuguese and Morocco coasts.

The third paper, entitled ‘Overcoming Traditional ETL Systems Architectural
Problems Using a Service-Oriented Approach’, by Oliveira et al. (2023), presents
a service-oriented implementation for ETL design and development. The proposed
approach assumes the division of typical ETL processes into self-contained compo-
nents and it was demonstrated using the Wide World Importers (WWI) Microsoft
ETL example.

Finally, the fourth paper ‘MapIntel: A Visual Analytics Platform for Compet-
itive Intelligence’, by Silva and Bação (2023), describes MapIntel, a system for
acquiring Competitive Intelligence from large collections of text data. The system
can handle complex natural language queries, also performing a visual exploration
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of the analysed corpus, aiming to provide meaninful insights for the decision-maker.
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