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ABSTRACT
This book is a gentle introduction to dominance-based query processing techniques and their
applications. The book aims to present fundamental as well as some advanced issues in the area
in a precise, but easy-to-follow, manner. Dominance is an intuitive concept that can be used
in many different ways in diverse application domains. The concept of dominance is based on
the values of the attributes of each object. An object p dominates another object q if p is better
than q. This goodness criterion may differ from one user to another. However, all decisions boil
down to the minimization or maximization of attribute values. In this book, we will explore
algorithms and applications related to dominance-based query processing. The concept of dom-
inance has a long history in finance and multi-criteria optimization. However, the introduction
of the concept to the database community in 2001 inspired many researchers to contribute to the
area. Therefore, many algorithmic techniques have been proposed for the efficient processing of
dominance-based queries, such as skyline queries, k-dominant queries, and top-k dominating
queries, just to name a few.

KEYWORDS
multi-dimensional data, preference-based queries, dominance, skyline queries,
range skylines, skyline cubes, top-k dominating queries, k-dominance, dynamic
skylines, spatial skylines, metric-based dominance queries, multi-criteria decision-
making, applications
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Preface
The main objective of this book is to provide an easy-to-follow, self-contained, and concise
coverage of dominance-based query-processing techniques. During the last two decades a large
corpus of relevant research results has been accumulated. For instance, if someone searches in
a digital library, such as Digital Bibliography & Library Project (DBLP), she will realize that
more than 1,000 of papers have been published in scientific journals and conference proceedings,
besides to technical reports and theses.

It turns out that dominance-based queries have many interesting applications in diverse
scientific fields. Therefore, the book may be followed easily by non-computer science students.
For example, the application of dominance in finance, healthcare, Internet of Things, sciento-
metrics, and many other fields makes this book relevant to a broader audience.

Most of this book does not require specialized background. However, the content is better
suited for students and practitioners that have basic knowledge of data structures and database
systems. More specifically, the target audience includes:

• graduate students who want to enhance their knowledge in more advanced query pro-
cessing techniques. The material of the book may be part of a data management-
oriented course;

• M.Sc. students who wish to better understand the concept and the applications of
dominance-based query processing;

• Ph.D. students and researchers who wish to master the most important concepts in
dominance-based query processing and may want to apply these ideas in more complex
problems that involve user preferences; and

• practitioners who wish to learn about dominance-based queries and apply these ideas
in data management and mining tasks in the field of their expertise.

We really hope that this book will be a valuable companion toward understanding the
concepts and techniques related to dominance-based query processing. The interested reader
can focus further on the selected bibliography. It is certain that the research community will
devote more human and financial resources in the area in the years to come.

Apostolos N. Papadopoulos, Eleftherios Tiakas, Theodoros Tzouramanis, Nikolaos Georgiadis,
and Yannis Manolopoulos
November 2020
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