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ABSTRACT
Data usually comes in a plethora of formats and dimensions, rendering the exploration and in-
formation extraction processes challenging. Thus, being able to perform exploratory analyses
in the data with the intent of having an immediate glimpse on some of the data properties is
becoming crucial. Exploratory analyses should be simple enough to avoid complicate declara-
tive languages (such as SQL) and mechanisms, and at the same time retain the flexibility and
expressiveness of such languages. Recently, we have witnessed a rediscovery of the so-called
example-based methods, in which the user, or the analyst, circumvents query languages by using
examples as input. An example is a representative of the intended results, or in other words, an
item from the result set. Example-based methods exploit inherent characteristics of the data
to infer the results that the user has in mind, but may not able to (easily) express. They can be
useful in cases where a user is looking for information in an unfamiliar dataset, when the task
is particularly challenging like finding duplicate items, or simply when they are exploring the
data. In this book, we present an excursus over the main methods for exploratory analysis, with
a particular focus on example-based methods. We show how that different data types require
different techniques, and present algorithms that are specifically designed for relational, textual,
and graph data. The book presents also the challenges and the new frontiers of machine learning
in online settings which recently attracted the attention of the database community. The lecture
concludes with a vision for further research and applications in this area.

KEYWORDS
search by example, data exploration, information retrieval, data management
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Preface
Exploration is one of the primordial ways to accrue knowledge about the world and its nature.
It describes the act of becoming familiar with something by testing or experimenting, and at
the same time it evokes the image of a traveler traversing a new territory. As we accumulate,
mostly automatically, data at unprecedented volumes and speed, our datasets have become less
and less familiar to us. In this context we speak of exploratory search as of the process of gradual
discovery and understanding of the portion of the data that is pertinent to an often-times vague
user’s information need. Contrary to traditional search, where the desired result is well defined
and the focus is on precision and performance, exploratory search usually starts from a tentative
query that hopefully leads to answers at least partially relevant and that can provide cues about
the next query. By understanding the distinction between a traditional query and an exploratory
query, we can change the semantics of the user input: instead of a strict prescription of the
contents of the result-set, we provide a hint of what is relevant. This shift in semantics has led to
a number of methods having in common the very specific paradigm of search by-example. Search
by-example receives as query a set of example members of the answer set. The search system
then infers the entire answer set based on the given examples and any additional information
provided by the underlying database.

With this book we have surveyed more than 200 research sources to highlight the main
example-based techniques for relational, graph, and textual data. The book provides insights
on how these example-based search systems can be employed by expert and non-expert users
in retrieving the portion of the data that is relevant to their interest, while avoiding the use of
complex query languages. We hope this book answers the questions and builds the necessary
knowledge to those interested in constructing new data exploration systems.

Graduate students would hopefully deepen their interest in the subject and being involved
in the new challenges and opportunities allowed by the powerful exploration method of search-
by-example. Researchers and practitioners working in the area will probably find new insights
for further improving their approaches and systems.

Matteo Lissandrini, Davide Mottin, Themis Palpanas, and Yannis Velegrakis
July 2018
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