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ABSTRACT
The volume of natural language text data has been rapidly increasing over the past two decades,
due to factors such as the growth of the Web, the low cost associated with publishing, and the
progress on the digitization of printed texts. This growth combined with the proliferation of
natural language systems for search and retrieving information provides tremendous opportu-
nities for studying some of the areas where database systems and natural language processing
systems overlap.

This book explores two interrelated and important areas of overlap: (1) managing natural
language data and (2) developing natural language interfaces to databases. It presents relevant
concepts and research questions, state-of-the-art methods, related systems, and research oppor-
tunities and challenges covering both areas. Relevant topics discussed on natural language data
management include data models, data sources, queries, storage and indexing, and transform-
ing natural language text. Under natural language interfaces, it presents the anatomy of these
interfaces to databases, the challenges related to query understanding and query translation, and
relevant aspects of user interactions. Each of the challenges is covered in a systematic way: first
starting with a quick overview of the topics, followed by a comprehensive view of recent tech-
niques that have been proposed to address the challenge along with illustrative examples. It also
reviews some notable systems in details in terms of how they address different challenges and
their contributions. Finally, it discusses open challenges and opportunities for natural language
management and interfaces.

The goal of this book is to provide an introduction to themethods, problems, and solutions
that are used in managing natural language data and building natural language interfaces to
databases. It serves as a starting point for readers who are interested in pursuing additional work
on these exciting topics in both academic and industrial environments.

KEYWORDS
natural language data, natural language interfaces, natural language queries, query-
ing natural language text, semantic parsing, human computer interaction, conver-
sational natural language interfaces
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Preface
Natural languages are languages developed naturally by human through use and repetition. They
are central to almost all human activities. In today’s digital world, a large portion of data that is
stored and exchanged is in natural languages.These languages also play a growing role in our daily
interactions with machines with the popularization of voice-based interfaces such as self-driven
cars and virtual personal assistants. Allowing “casual users” to employ their native languages
today has implications for both communicating with databases and storing and retrieving data
in the form of natural languages.

This book grew out of our passion for the two interrelated topics in the intersection of
database systems and natural language processing: managing natural languages and building
natural language interfaces to databases. Despite the commonality of the issues in understanding
natural languages and dealing with ambiguities, each area offers some challenges of its own. In
the former, the structure of the data is described informally in a natural language but the queries
are more formal. In the latter, data is described more formally (e.g., in a relational database) but
the queries are informally expressed in a natural language.

This goal of this book is to provide a unified view of both topics, with overlapping areas
discussed once and/or cross-referenced. This book takes a structured approach to present a com-
prehensive survey of all important research problems and their key sub-problems and the latest
development in the related fields. It also bridges the gap between everything-is-a-relation and
everything-is-a-text cultures, highlighting where each culture shines and how it contributes to
an integrated solution.

This book is suitable for database students, researchers, and developers who are interested
in different aspects of managing natural language data and developing natural language inter-
faces to databases. It will also provide students, researchers, and practitioners in other related
areas (such as natural language processing, question answering, information retrieval, data min-
ing, and machine learning) with database principles and techniques that may be applicable to
related problems in those areas.

The book may be used within various courses at graduate and undergraduate levels, as a
starting point to the literature. A course covering natural language interfaces to databases may
discuss Sections 4.1–4.4 for the main components, their functions and challenges, and one or
more of the systems in Section 4.5, as relevant, for more details. A course covering querying
and indexing natural language text may discuss Sections 3.3–3.5 and maybe Section 3.6. In
both cases, any other section may be covered as relevant or applicable. Section 3.6 may also
be covered within a course on linked data and semantic search. The background section may be
skipped for those familiar with common natural language processing techniques. The book grew
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out of a three-hour tutorial on the same subject [Li and Rafiei, 2017], given by the authors at
SIGMOD2017.The slides used in the tutorial are available online and can be easily incorporated
into courses.1

Yunyao Li and Davood Rafiei
July 2018

1https://webdocs.cs.ualberta.ca/~drafiei/papers/SIGMOD2017tutorial_LR.pdf and https://www.slides
hare.net/YunyaoLi/natural-language-data-management-and-interfaces-recent-development-and-open-
challenges
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