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To Krumel and Cracker—may their imagination never fade.

—mk

Education is not the filling of a pail, but the lighting of a fire.

—William Butler Yeats



Companion Website
Additional material and resources for this book can be found at

http://www.greenfoot.org/book/

For students:

B The Greenfoot software

B The scenarios discussed in this book

B The Greenfoot Gallery—a scenario showcase
B Tutorial videos

B A discussion forum

B Technical support

For teachers:
B A teacher discussion forum
B Additional exercises related to the book

B The “Green Room” containing worksheets and other teaching resources
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List of scenarios discussed in this book

Leaves and wombats (chapter 2)

This is a simple example showing wombats moving around on screen, occa-
sionally eating leaves. The scenario has no specific purpose other than illus-
trating some important object-oriented concepts and Greenfoot interactions.

Asteroids | (chapter 2)

This is a simple version of a classic arcade game. You fly a spaceship
through space and try to avoid being hit by asteroids. At this stage, we only
use the scenario to make some small changes and illustrate some basic con-
cepts.

Little crab (chapters 3, 4, 5)

This is out first full development. Starting from almost nothing, we develop
a simple game slowly, adding may things such as movement, keyboard con-
trol, sound, and many other elements of typical games.

Piano (chapter 6)

An on-screen piano that you can really play.
Newton’s lab (chapter 7)

Newton’s Lab is a simulation of the motion of stars and planets in space.
Gravity plays a central role here. We also make a variant of this that com-
bines gravity with making music, ending up with musical output triggered
by objects under gravitational movement.

Asteroids 2 (chapter 8)

We come back to the asteroids example from chapter 2. This time, we inves-
tigate more fully how to implement it.

Ants (chapter 9)

A simulation of ant colonies searching for food, communicating via drops of
pheromones left on the ground.



10

Introduction to Programming with Greenfoot

The following scenarios are presented in Chapter 10, and selected aspects of them
briefly discussed. They are intended as inspiration for further projects.

Marbles

A simulation of a marble board game. Marbles have to be cleared of the
board within a limited number of moves. Contains simple physics.

Lifts

A start of a lift simulation. Incomplete at this stage—can be used as a start
of a project.

Boids

A demo showing flocking behavior: A flock of birds flies across the screen,
aiming to stick together while avoiding obstacles.

Circles

Make patterns in different colors on the screen with moving circles.
Explosion

A demo of a more sophisticated explosion effect.

Breakout

This is the start of an implementation of the classic Breakout game. Very
incomplete, but with an interesting visual effect.

Platform jumper

A demo of a partial implementation of an ever-popular genre of games: plat-
form jumpers.

Wave

This scenario is a simple demonstration of a physical effect: the propagation
of a wave on a string.
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Introduction

Welcome to Greenfoot! In this book, we will discuss how to program graphi-
cal computer programs, such as simulations and games, using the Java Pro-
gramming Language and the Greenfoot environment.

There are several goals in doing this: one is to learn programming, another
1s to have fun along the way. While the examples we discuss in this book are
specific to the Greenfoot environment, the concepts are general: working
through this book will teach you general programming principles in a mod-
ern, object-oriented programming language. However, it will also show you
how to make your own computer game, a biology simulation, or an on-screen
piano.

This book is very practically oriented. Chapters and exercises are structured
around real, hands-on development tasks. First, there is a problem that we
need to solve, then we look at language constructs and strategies that help
us solve the problem. This is quite different from many introductory pro-
gramming textbooks which are often structured around programming lan-
guage constructs.

As a result, this book starts with less theory, and more practical activity
than most programming books. This is also the reason we use Greenfoot: It
1s the Greenfoot environment that makes this possible. Greenfoot allows us
to play. And that does not only mean playing computer games; it means
playing with programming: we can create objects, move them around on
screen, call their methods, observe what they do, all interactively and easily.
This leads to a more hands-on approach to programming than what would
be possible without such an environment.

A more practical approach does not mean that the book does not cover the
necessary theory and principles as well. It’s just that the order is changed.
Instead of introducing a concept theoretically first, and then doing some ex-
ercises with it, we often jump right in and use a construct, initially explain-
ing only as much as necessary to solve the task at hand, then come back to
the theoretical background later. We typically follow a spiral approach: We
introduce some aspects of a concept when we first encounter it, then revisit
1t later in another context, and gradually deepen our understanding.
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The emphasis throughout is to make the work we do interesting, relevant,
and enjoyable. There i1s no reason why computer programming has to be dry,
formal, or boring. Having fun along the way is okay. We think we can man-
age making the experience interesting and pedagogically sound at the same
time. This 1s an approach that has been called serious fun—we do something
interesting, and learn something useful along the way.

This book can be used both as a self-study book, or as a textbook in a pro-
gramming course. Exercises are worked into the text throughout the book—
if you do them all, you will come out of this as a fairly competent program-
mer.

The projects discussed in this book are easy enough that they can be man-
aged by high school students, but they are also open and extendable enough
that even seasoned programmers can find interesting and challenging as-
pects to do. While Greenfoot is an educational environment, Java is not a
toy language. Since Java is our language of choice for this book, the projects
discussed here (and others you may want to create in Greenfoot) can be
made as complex and challenging as you like.

While it is possible to create simple games quickly and easily in Greenfoot,
it 1s equally possible to build highly sophisticated simulations of complex
systems, possibly using artificial intelligence algorithms, agent technology,
database connectivity, or anything else you can think of. Java is a very rich
language that opens the whole world of programming, and Greenfoot im-
poses no restrictions as to which aspects of the language you can use.

In other words: Greenfoot scales well. It allows easy entry for young begin-
ners, but experienced programmers can also implement interesting, sophis-
ticated scenarios.

You are limited only by your imagination.



