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ABSTRACT
Planning is the branch of Artificial Intelligence (AI) that seeks to automate reasoning about
plans, most importantly the reasoning that goes into formulating a plan to achieve a given goal
in a given situation. AI planning is model-based: a planning system takes as input a description
(or model) of the initial situation, the actions available to change it, and the goal condition to
output a plan composed of those actions that will accomplish the goal when executed from the
initial situation.

The Planning Domain Definition Language (PDDL) is a formal knowledge representa-
tion language designed to express planning models. Developed by the planning research com-
munity as a means of facilitating systems comparison, it has become a de-facto standard input
language of many planning systems, although it is not the only modelling language for planning.
Several variants of PDDL have emerged that capture planning problems of different natures and
complexities, with a focus on deterministic problems.

The purpose of this book is two-fold. First, we present a unified and current account of
PDDL, covering the subsets of PDDL that express discrete, numeric, temporal, and hybrid
planning. Second, we want to introduce readers to the art of modelling planning problems in
this language, through educational examples that demonstrate how PDDL is used to model
realistic planning problems. The book is intended for advanced students and researchers in AI
who want to dive into the mechanics of AI planning, as well as those who want to be able to use
AI planning systems without an in-depth explanation of the algorithms and implementation
techniques they use.

KEYWORDS
AI planning, problem modelling, classical planning, numeric planning, temporal
planning, hybrid planning
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Preface
The Planning Domain Definition Language (PDDL) has been a de-facto standard modelling
language in the automated planning research community for just over two decades now. In that
time, the language has undergone several revisions and extensions.The specification of the syntax
and semantics of different subsets of PDDL is spread over several publications and not easily
accessible.

Although PDDL is intended as a “high-level” modelling language, the art of modelling
planning problems in PDDL is also not easy to master. From its long use, there is a large body
of tacit knowledge, such as idioms for modelling common situations, “tricks” to deal with the
limitations of the language, and traps to avoid, which are also only infrequently documented.

This book presents a unified account of PDDL, as it is today, along with educational
examples of how it is used to model realistic planning problems. We aim to provide an easily
accessible introduction that can serve both students/researchers interested in getting into the
mechanics of AI planning, as well as those whose interest is being able to use AI planning
systems without needing to know too much about how they work. Explanations of some of the
algorithmic and implementation techniques used in planning systems are not in the scope of
this book, and can be found in general and specialised AI textbooks [Geffner and Bonet, 2013,
Ghallab et al., 2004, Russel and Norvig, 2011, for example].

We would like to thank Michael Morgan at Morgan & Claypool for his great patience
and constant support while writing the book. We thank Dana Nau and Sylvie Thiebaux for very
constructive reviews.

We would like to acknowledge several colleagues and researchers who gave us useful feed-
back on earlier drafts of this book or helped us with specific topics. They include Michael Cash-
more, Malte Helmert, Doug Lange, Fabio Mercorio, and Parisa Zethabi.

Patrik Haslum, Nir Lipovetzky, Daniele Magazzeni, and Christian Muise
March 2019


	Copyright Page
	Title Page
	Dedication
	Contents
	Preface



