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Foreword

Natural Language Processing (NLP) has long played a crucial role in Require-
ments Engineering (RE), since requirements are often (partly) expressed in natu-
ral language. This book involves many of the talented experts in the RE commu-
nity and provides a comprehensive, accessible treatment of the most important
aspects of the application of NLP to RE. It can thus serve both as a primer to
newcomers and as a reference to experts, both from academia and industry.

Academics will benefit from getting a thorough and structured treatment of
the state of the art, as well as clear guidelines and recommendations to improve
the way they conduct research. Practitioners will, on the other hand, get access
to the most recent solutions and innovations to address their RE problems and
clear practical guidelines to apply them.

The various subjects and techniques being presented in this book are core to
NLP for RE. Its chapters cover important topics related to the effective engineer-
ing of requirements, such as their classification, traceability or quality assurance.
They also address specific and important applications of NLP such as privacy,
regulatory compliance or issue trackers. Last, they include practical guidelines
for selecting RE techniques and tools, as well as performing empirical studies
in a rigorous fashion. The former also tackles the rising use of Large Language
Models and more generally generative Artificial Intelligence to better support
RE. Taken together, these chapters constitute an all-encompassing treatment of
modern RE topics.

In summary, this book is truly a tour de force I can strongly recommend to
anybody interested in RE as a research subject or its effective application in
practice.

August 7, 2024

Lionel Briand

IEEE Fellow
ACM Fellow

Fellow of the Academy of Science of the Royal Society of Canada

University of Ottawa, Canada, and
Lero Centre, University of Limerick, Ireland
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Preface

Requirements are both the cornerstone and the pain point of software engineer-
ing. They define the functionalities and qualities that the software must exhibit
to satisfy stakeholder needs, yet their incorrect analysis and management can
lead to costly errors and delays in the development lifecycle. Moreover, require-
ments can become challenging to handle in large projects due to their tendency
to change, proliferation in number, diversification in terms of abstraction levels
and stakeholders’ perspectives considered. Last but not least, requirements are
notoriously expressed in natural language, a medium subject to multiple inter-
pretations. This inherent ambiguity does not align well with the precision and
rigour required in software development.

Requirements Engineering (RE) aims to tackle these issues systematically, in-
corporating tasks such as defect detection, traceability, classification and more.
However, performing these tasks manually can be error-prone, as it demands
meticulous attention to detail and is sometimes tedious since RE activities can
often become repetitive. For these reasons, requirements engineers have long
hoped for automated partners to assist them in addressing the challenges asso-
ciated with natural language requirements, and relieve their daily frustrations.

Natural Language Processing (NLP) is a field of artificial intelligence focus-
ing on developing algorithms and models to process, interpret and understand
natural language data. In order to support RE tasks with automated tools and
facilitate the work of requirements engineers, researchers have experimented with
NLP techniques for over 20 years, tailoring existing approaches to the specific
needs of the RE domain. The interest in NLP techniques for RE has recently
witnessed significant growth, also driven by the advancements in NLP technolo-
gies, which have become increasingly accessible to researchers and even to the
general public, with tools that perform complex tasks such as machine transla-
tion and question answering with near-human levels of performance. We do not
mention ChatGPT because this name may soon become obsolete given the pace
of evolution of the NLP field.

This Handbook on Natural Language Processing for Requirements Engineer-
ing aims to provide a comprehensive guide on how NLP can be leveraged to
enhance various aspects of RE, leading the reader from the exploration of fun-
damental concepts and techniques to the practical implementation of NLP for
RE solutions in real-world scenarios.

The motivation for this book is threefold. Firstly, the field of NLP for RE
has accumulated a vast body of knowledge over the years, yet this knowledge is
dispersed across various publications and venues, making it challenging for inter-
ested individuals to efficiently obtain a comprehensive overview. This book aims
to consolidate this knowledge into a single, accessible source, providing readers
with a clear roadmap through the complexities of integrating NLP with RE.
Secondly, NLP is currently experiencing a transformative period, mainly driven

vii



viii Preface

by advancements in Large Language Models (LLMs). These models present un-
precedented opportunities to tackle RE challenges with enhanced effectiveness.
By clarifying how NLP can support RE and showcasing state-of-the-art tech-
niques and methodologies, this book serves as a gateway for researchers and
practitioners to leverage these advancements in practical applications. Lastly,
throughout our career, we have witnessed firsthand the struggles practitioners
face in handling natural language requirements and the potential of NLP to alle-
viate these challenges. We thus aim to help them understand how they can apply
NLP to enhance their RE process and, ultimately, the quality of their systems.

The book is structured into three parts, each focusing on distinct aspects of
applying NLP to RE:

Part I—NLP for Downstream RE Tasks This part delves into the appli-
cation of NLP techniques to tasks that are typically part of the RE process.
It includes chapters on NLP for requirements classification, requirements
similarity and retrieval, requirements traceability, defect detection, and au-
tomated terminology and relations extraction.

Part II—NLP for Specialized Types of Requirements and Artefacts
This part explores how NLP can be tailored to handle specific requirements
types and artefacts. The chapters cover legal requirements processing, pri-
vacy requirements acquisition and analysis, user feedback intelligence, min-
ing issue trackers, and analysis of user story requirements.

Part III—NLP for RE in Practice The final part addresses practical appli-
cations and tools for implementing NLP in RE. It includes a chapter on the
different tools that use NLP techniques for RE tasks, followed by chapters
on empirical evaluation of tools, practical guidelines for selecting and eval-
uating NLP techniques, guidelines on using LLMs in RE, and dealing with
data challenges in RE.

This book is designed for a diverse audience. Whether you are a researcher, a
practitioner, or a student in the field of RE, this volume offers valuable insights
and practical guidance. The content is structured to provide a clear progression
from fundamental concepts to advanced techniques, ensuring that readers of all
levels can reap the benefits.

We would like to express our gratitude to all the individuals and organi-
zations who have supported us throughout this journey. Special thanks to our
colleagues, who provided valuable feedback and encouragement; to the Springer
team, which has always been present to guide us throughout the publication
process; and most of all, to the authors, who meticulously edited their chapters
and carefully reviewed each other’s manuscripts. Special thanks go to Daniel M.
Berry, who helped us substantially improve the first chapter; to Quim Motger,
Muhammad Abbas, and Sallam Abualhaija, who provided us with aesthetically
pleasing LATEX code that was beneficial to all the authors; and to Lionel Briand,
for kindly writing a foreword to the volume.

This book reflects the outcome of thorough research, practical insights, and
collaborative efforts aimed at connecting theoretical advancements in NLP with
their practical applications in RE, thereby bridging the gap between theory and
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practice, and providing both a foundation for understanding and a catalyst for
innovation. We sincerely hope that the readers will appreciate the efforts of all
the people involved in making this book comprehensive and accessible.

August 7, 2024

Alessio Ferrari
Pisa, Italy

Gouri Ginde
Calgary, Canada
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