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About the Author

John Horton is a coding and gaming enthusiast based in the UK.

He has a passion for writing apps, games, books, and blog articles about programming,
especially for beginners. He is the founder of Game Code School, http://www.gamecodesch
ool.com, which is dedicated to helping complete beginners get started coding using the
language and platform that is best for them.

John sincerely believes that anyone can learn to code and that everybody has a game or an
app inside of them, and that they just need to do enough work to bring it out.

He has authored around a dozen technology books, most recently the following:

Beginning C++ Game Programming: https://www.packtpub.com/game-development/beg
inning-c-game-programming

Android Programming for Beginners: https://www.packtpub.com/application-develop
ment/android-programming-beginners

Android Game programming by Example: https://www.packtpub.com/game-developmen
t/android-game-programming-example

Learning Java Building Android Games: https://www.packtpub.com/game—development/
learning-java-building-android-games
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Preface

This book is about learning C++ programming the fun way. Starting from zero experience,
you will learn the basics of C++, such as variables and loops, through to advanced topics,
such as inheritance and polymorphism. Everything you learn will be put into practice
building three fully-playable games.

These are our three projects for the book.

Timber!!!

The first game is an addictive, fast-paced clone of the hugely successful Timberman, http:/
/store.steampowered.com/app/39871/. Our game, Timber!!!, will allow us to be
introduced to all the C++ basics at the same time as building a genuinely playable game.

Zombie Arena

Next we will build a frantic, zombie survival-shooter, not unlike the Steam hit, Over 9,000
Zombies, http://store.steampowered.com/app/2735/. The player will have a machine
gun, and must fight off ever growing waves of zombies. All this will take place in a
randomly generated, scrolling world. To achieve this, we will learn about object-oriented
programming and how it enables us to have a large code base (lots of code) that is easy to
write and maintain. Expect exciting features such as hundreds of enemies, rapid-fire
weaponry, pick-ups and a character that can be "leveled-up" after each wave.

Thomas was Late

The third game will be a stylish and challenging, single player and co-op puzzle platformer.
It is based on the very popular game, Thomas was Alone, http://store.steampowered.co
m/app/2278/. Expect to learn cool topics such as particle effects, OpenGL Shaders, and
split-screen cooperative multiplayer.
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Preface

What this book covers

Chapter 1, C++, SEML, Visual Studio, and Starting the First Game, this is quite a hefty first
chapter, but we will learn absolutely everything we need in order to have the first part of
our first game up and running. Here is what we will do:

¢ Find out more about the games we will build

¢ Learn a bit about C++

¢ Explore SFML and its relationship with C++

¢ Look at the software, Visual Studio, that we will use throughout the book
¢ Set up a game development environment

¢ Create a reusable project template, which will save a lot of time

e Plan and prepare for the first game project, Timber!!!

e Write the first C++ code of the book and make a runnable game that draws a
background

Chapter 2, Variables, Operators, and Decisions — Animating Sprites, in this chapter, we will do
quite a bit more drawing on the screen, and to achieve this we will need to learn some of the
basics of C++. Here is what is in store:

¢ Learn all about C++ variables

¢ See how to manipulate the values stored in variables
¢ Add a static tree, ready for the player to chop

e Draw and animate a bee and three clouds

Chapter 3, C++ Strings, SEML Time — Player Input, and HUD, in this chapter, we will spend
around half the time learning how to manipulate text and display it on the screen, and the
other half looking at timing and how a visual time-bar can inform the player and create a
sense of urgency in the game. We will cover:

¢ Pausing and restarting the game
o C++ strings

e SFML text and SFML font classes
Adding a HUD to Timber!!!
Adding a time-bar to Timber!!!
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Chapter 4, Loops, Arrays, Switch, Enumerations, and Functions — Implementing Game Mechanics,
this chapter probably has more C++ information than any other chapter in the book. It is
packed with fundamental concepts that will move our understanding on enormously. It
will also begin to shed light on some of the murky areas we have been skipping over a little
bit like functions and the game loop. Once we have explored a whole list of C++ language
necessities, we will then use everything we know to make the main game mechanic, the tree
branches, move. By the end of this chapter, we will be ready for the final phase and the
completion of Timber!!!. Get ready for the following topics:

e Loops
e Arrays

Making decisions with switch

Enumerations

Getting started with functions
¢ Creating and moving the tree branches

Chapter 5, Collisions, Sound, and End Conditions — Making the Game Playable, this is the final
phase of the first project. By the end of this chapter, you will have your first completed
game. Once you have Timber!!! up and running, be sure to read the last section of this
chapter as it will suggest ways to make the game better:

¢ Adding the rest of the sprites

Handling the player input

Animating the flying log
Handling death
Adding sound effects

Adding features and improving Timber!!!

Chapter 6, Object-Oriented Programming, Classes, and SEML Views, this is the longest chapter
of the book. There is a fair amount of theory, but the theory will give us the knowledge to
start using OOP (object-oriented programming) to great effect. Furthermore, we will not
waste any time in putting that theory to good use. Before we explore C++ OOP, we will find
out about and plan our next game project. This is what we will do:

¢ Plan the Zombie Arena game

e Learn about OOP and classes

e Code the Player class

e Learn about the SFML View class
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e Build the Zombie Arena game engine
e Put the Player class to work

Chapter 7, C++ References, Sprite Sheets, and Vertex Arrays, in this chapter, we will explore
C++ references, which allow us to work on variables and objects that are otherwise out of
scope. In addition, references will help us avoid having to pass large objects between
functions, which is a slow process. It is a slow process because each time we do this, a copy
of the variable or object must be made.

Armed with this new knowledge about references, we will take a look at the SFML
VertexArray class, which allows us to build up a large image that can be very quickly and
efficiently drawn to the screen using multiple images from a single image file. By the end of
the chapter, we will have a scaleable, random, scrolling background, using references and a
VertexArray object.

We will now talk about:

o C++ references
e SFML VertexArrays
¢ Coding a random, scrolling background

Chapter 8, Pointers, the Standard Template Library, and Texture Management, we will learn a
lot, as well as get plenty done to the game, in this chapter. We will first learn about the
fundamental C++ topic of pointers. Pointers are variables that hold memory addresses.
Typically, a pointer will hold the memory address of another variable. This sounds a bit like
a reference, but we will see how they are much more powerful and we will use a pointer to
handle an ever-expanding horde of zombies.

We will also learn about the Standard Template Library (STL), which is a collection of
classes that allow us to quickly and easily implement common data management
techniques.

Once we understand the basics of the STL, we will be able to use that new knowledge to
manage all the textures from the game, because if we have 1,000 zombies, we don't really
want to load a copy of a zombie graphic into the GPU for each and every one.

We will also dig a little deeper into OOP and use a static function, which is a function of a
class that can be called without an instance of the class. At the same time, we will see how
we can design a class to ensure that only one instance can ever exist. This is ideal when we
need to guarantee that different parts of our code will use the same data.
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In this chapter we will:

e Learn about pointers

e Learn about the STL

e Implement the Texture Holder class using static functions and a singleton class
¢ Implement a pointer to a horde of zombies

Edit some existing code to use the TextureHolder class for the player and
background

Chapter 9, Collision Detection, Pickups, and Bullets, so far, we have implemented the main
visual parts of our game. We have a controllable character running around in an arena full
of zombies that chase him. The problem is that they don't interact with each other. A
zombie can wander right through the player without leaving a scratch. We need to detect
collisions between the zombies and the player.

If the zombies are going to be able to injure and eventually kill the player, it is only fair that
we give the player some bullets for his gun. We will then need to make sure that the bullets
can hit and kill the zombies.

At the same time, if we are writing collision detection code for bullets, zombies, and the
player, it would be a good time to add a class for health and ammo pickups as well.

Here is what we will do and the order we will cover things:

¢ Shooting bullets

¢ Adding a crosshair and hiding the mouse pointer
e Spawning pickups

e Detecting collisions

Chapter 10, Layering Views and Implementing the HUD, in this chapter, we will get to see the
real value of SFML Views. We will add a large array of SFML Text objects and manipulate
them as we did before in the Timber!!! project. What is new is that we will draw the HUD
using a second View instance. This way the HUD will stay neatly positioned over the top of
the main game action, regardless of what the background, player, zombies, and other game
objects are doing.

Here is what we will do:

¢ Add text and a background to the home/game over screen
e Add text to the level-up screen

¢ Create the second View

e Add a HUD
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Chapter 11, Sound Effects, File I/O, and Finishing the Game, we are nearly there. This short
chapter will demonstrate how we can easily manipulate files stored on the hard drive using
the C++ standard library, and we will also add sound effects. Of course, we know how to
add sound effects but we will discuss exactly where in the code the calls to play will go.
We will also tie up a few loose ends to make the game complete. In this chapter we will do
the following:

¢ Saving and loading the highscore

¢ Adding sound effects

¢ Allowing the player to levelup

¢ Creating, never-ending multiple waves

Chapter 12, Abstraction and Code Management — Making Better Use of OOP, in this chapter, we
will take a first look at the final project of the book. The project will have advanced features,
such as directional sound that comes out of the speakers relative to the position of the
player. It will also have split-screen co-operative gameplay. In addition, this project will
introduce the concept of Shaders which are programs written in another language that run
directly on the graphics card. By the end of chapter 16: Extending SFML Classes, Particle
Systems and Shaders, you will have a fully functioning, multiplayer platform game built in
the style of the hit classic Thomas Was Alone. This chapter's main focus will be getting the
project started, especially exploring how the code will be structured to make better use of
OOQOP. Here are the details of this chapter.

e Introduce the final project, Thomas Was Late, including the gameplay features
and project assets

¢ A detailed discussion of how we will improve the structure of the code compared
to previous projects

¢ Coding the Thomas Was Late game engine

¢ Implementing split-screen functionality

Chapter 13, Advanced OOP — Inheritance and Polymorphism, in this chapter, we will further
extend our knowledge of OOP by looking at the slightly more advanced concepts of
inheritance and polymorphism. We will then be able to use this new knowledge to
implement the star characters of our game, Thomas and Bob. Here is what we will cover, in
a little more detail:

e Learn how to extend and modify a class using inheritance

¢ Treat an object of a class as if it is more than one type of class by using
polymorphism

e Learn about abstract classes and how designing classes that are never instantiated
can actually be useful
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e Build an abstract PlayableCharacter class
e Put inheritance to work with the Thomas and Bob classes
¢ Add Thomas and Bob to the game project

Chapter 14, Building Playable Levels and Collision Detection, this chapter will probably be one
of the most satisfying of this project. The reason for this is that by the end of it we will have
a playable game. Although there will be features still to implement (sound, particle effects,
HUD, shader effects), Bob and Thomas will be able to run, jump, and explore the world.
Furthermore, you will be able to create your very own level designs of almost any size or
complexity, by simply making platforms and obstacles in a text file. We will achieve all this
by covering these topics:

¢ Exploring how to design levels in a text file

e Building a LevelManager class that will load levels from a text file, convert them
into data our game can use, and keep track of the level details such as spawn
position, current level, and allowed time limit

e Update the game engine to use LevelManager

e Code a polymorphic function to handle the collision detection for both Bob and
Thomas

Chapter 15, Sound Spatialization and HUD, in this chapter we will be adding all the sound
effects and the HUD. We have done this in both of the previous projects, but we will do
things a bit differently this time. We will explore the concept of sound spatialization and
how SFML makes this otherwise complicated concept nice and easy; in addition, we will
build a HUD class to encapsulate our code draws information to the screen.

We will complete these tasks in this order:

e What is spatialization?
How SFML handles spatialization
Building a SsoundManager class

Deploying emitters

Using the SsoundManager class

Building a HUD class
Using the HUD class
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Chapter 16, Extending SFML Classes, Particle Systems, and Shaders, in this final chapter, we
will explore the C++ concept of extending other people's classes. More specifically, we will
look at the SFML Drawable class and the benefits of using it as a base class for our own
classes. We will also scratch the surface of the topic of OpenGL Shaders and see how
writing code in another language (GLSL), which can be run directly on the graphics card,
can lead to smooth graphical effects that might otherwise be impossible. As usual, we will
also use our new skills and knowledge to enhance the current project.

Here is a list of the topics in the order we will cover them:

e SFML Drawable

e Building a particle system

¢ OpenGl shaders and GLSL

¢ Using shaders in the Thomas Was Late game

Chapter 17, Before You Go..., a quick discussion of what you might like to do next.

What you need for this book

Windows 7 Service Pack 1, Windows 8 or Windows 10

1.6 GHz or faster processor

1 GB of RAM (for x86) or 2 GB of RAM (for x64)

15 GB of available hard disk space

5400 RPM hard disk drive

e DirectX 9-capable video card that runs at 1024 x 768 or higher display resolution

All the software used in this book is free. Obtaining and installing the software is covered
step by step within the book. The book uses Visual Studio for Windows throughout, but
experienced Linux and Mac users will probably have no trouble running the code and
following the instructions using their favorite programming environment.

Who this book is for

This book is for those who have no C++ programming knowledge whatsoever and want to
learn to build games or just use games, as a more engaging way to learn C++. If you have
aspirations of one day publishing a game on Steam, or just want to have a load of fun while
learning C++, then this book was written for you.
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Conventions

In this book, you will find a number of text styles that distinguish between different kinds
of information. Here are some examples of these styles and an explanation of their meaning.

Code words in text, database table names, folder names, filenames, file extensions, path
names, dummy URLs, user input, and Twitter handles are shown as follows: "We can
include other contexts through the use of the include directive."

A block of code is set as follows:

[default]

exten => s,1,Dial (Zap/1]30)
exten => s,2,Voicemail (ul00)
exten => s,102,Voicemail (b100)
exten => 1i,1,Voicemail (s0)

When we wish to draw your attention to a particular part of a code block, the relevant lines
or items are set in bold:

[default]

exten => s,1,Dial (Zap/1]30)
exten => s,2,Voicemail (ul00)
exten => s,102,Voicemail (b100)
exten => 1i,1,Voicemail (s0)

Any command-line input or output is written as follows:

# cp /usr/src/asterisk-addons/configs/cdr_mysql.conf.sample
/etc/asterisk/cdr_mysql.conf

New terms and important words are shown in bold. Words that you see on the screen, for
example, in menus or dialog boxes, appear in the text like this: "Clicking the Next button
moves you to the next screen.”

Warnings or important notes appear in a box like this.

Tips and tricks appear like this.
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Reader feedback

Feedback from our readers is always welcome. Let us know what you think about this
book-what you liked or disliked. Reader feedback is important for us as it helps us develop
titles that you will really get the most out of. To send us general feedback, simply e-

mail feedback@packtpub.com, and mention the book's title in the subject of your
message. If there is a topic that you have expertise in and you are interested in either
writing or contributing to a book, see our author guide at www.packtpub.com/authors.

Customer support

Now that you are the proud owner of a Packt book, we have a number of things to help you
to get the most from your purchase.

Downloading the example code

You can download the example code files for this book from your account at http://www.p
acktpub. com. If you purchased this book elsewhere, you can visit http: //www.packtpub.c
om/support and register to have the files e-mailed directly to you.

You can download the code files by following these steps:

Log in or register to our website using your e-mail address and password.
Hover the mouse pointer on the SUPPORT tab at the top.

Click on Code Downloads & Errata.

Enter the name of the book in the Search box.

Select the book for which you're looking to download the code files.
Choose from the drop-down menu where you purchased this book from.
Click on Code Download.

NSOk DN =

Once the file is downloaded, please make sure that you unzip or extract the folder using the
latest version of:

e WinRAR /7-Zip for Windows
e Zipeg /iZip / UnRarX for Mac
e 7-Zip / PeaZip for Linux
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The code bundle for the book is also hosted on GitHub at https://github.com/PacktPubl
ishing/Beginning-Cpp-Game-Programming. We also have other code bundles from our
rich catalog of books and videos available at https://github.com/PacktPublishing/.
Check them out!

Downloading the color images of this book

We also provide you with a PDF file that has color images of the screenshots/diagrams used
in this book. The color images will help you better understand the changes in the output.
You can download this file from http://www.packtpub.com/sites/default/files/downl

oads/BeginningCppGameProgramming_ColorImages.pdf.

Errata

Although we have taken every care to ensure the accuracy of our content, mistakes do
happen. If you find a mistake in one of our books-maybe a mistake in the text or the code-
we would be grateful if you could report this to us. By doing so, you can save other readers
from frustration and help us improve subsequent versions of this book. If you find any
errata, please report them by visiting http://www.packtpub.com/submit-errata, selecting
your book, clicking on the Errata Submission Form link, and entering the details of your
errata. Once your errata are verified, your submission will be accepted and the errata will
be uploaded to our website or added to any list of existing errata under the Errata section of
that title.

To view the previously submitted errata, go to https://www.packtpub.com/books/conten
t/support and enter the name of the book in the search field. The required information will
appear under the Errata section.

Piracy

Piracy of copyrighted material on the Internet is an ongoing problem across all media. At
Packt, we take the protection of our copyright and licenses very seriously. If you come
across any illegal copies of our works in any form on the Internet, please provide us with
the location address or website name immediately so that we can pursue a remedy.

Please contact us at copyright@packtpub.com with a link to the suspected pirated
material.

We appreciate your help in protecting our authors and our ability to bring you valuable
content.
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Preface

Questions

If you have a problem with any aspect of this book, you can contact us
at questions@packtpub.com, and we will do our best to address the problem.
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C++, SFML, Visual Studio, and
Starting the First Game

Welcome to Beginning C++ Game Programming. I will waste no time in getting you started
on your journey to writing great games for the PC, using C++ and OpenGL-powered
SFML.

This is quite a hefty first chapter, but we will learn absolutely everything we need to, in
order to have the first part of our first game up-and-running. Here is what we will cover in
this chapter:

¢ Find out about the games we will build

¢ Learn a bit about C++

e Explore SFML and its relationship with C++

¢ Look at the Visual Studio software, which we will use throughout the book
e Set up a game development environment

¢ Create a reusable project template, which will save a lot of time

e Plan and prepare for the first game project, Timber!!!

e Write the first C++ code of the book and make a runnable game that draws a
background

The games

We will learn the fundamentals of the super-fast C++ language, a step at a time, and then
put the new knowledge to use, so it should be fairly easy to add cool features to the three
games we are building.



C++, SFML, Visual Studio, and Starting the First Game

If you get stuck with any of the content in this chapter, take a look at the
8 sections near the end Handling errors and FAQs.

These are our three projects for the book:

Timber!!!

The first game is an addictive, fast-paced clone of the hugely successful Timberman, which
can be found at http://store.steampowered.com/app/39871/. Our game, Timber!!!, will
introduce us to all the C++ basics at the same time as building a genuinely playable game.
Here is what our version of the game will look like when we are done and we have added a
few last-minute enhancements.

SCORE = 10 EPS = 714796
I R

4
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Zombie Arena

Next, we will build a frantic, zombie survival shooter, not unlike the Steam hit, Over 9000
Zombies, which can be found at http://store.steampowered.com/app/2735/. The player
will have a machine gun, and must fight off ever-growing waves of zombies. All this will
take place in a randomly generated, scrolling world. To achieve this we will learn about
object-oriented programming and how it enables us to have a large code base (lots of code)
that is easy to write and maintain. Expect exciting features such as hundreds of enemies,
rapid-fire weaponry, pick-ups, and a character that can be “leveled-up” after each wave.

SGORE:300 W) SCORE:24%0

Lo

WAVEM  Z0MBIES:20
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Thomas was Late

The third game will be a stylish and challenging puzzle platformer, which can be played as
a single player and coop. It is based on the very popular game, Thomas was Alone, which
can be found at http://store.steampowered.com/app/2278/. Expect to learn about cool
topics such as particle effects, OpenGL Shaders, and split-screen cooperative multiplayer
features.

Level:1

If you want to play any of the games now, you can do so from the
download bundle in the Runnable Games folder. Just double-click on the
appropriate . exe file. Notice that in this folder you can either run the

9 completed games or any game in its partially completed state from any
chapter.

Let's get started by introducing C++, Visual Studio, and SFML!
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Meet C++

One question you might have is, why use C++ at all? C++ is fast, very fast. What makes this
the case is the fact that the code that we write is directly translated into machine executable
instructions. These instructions make the game. The executable game is contained within an
.exe file that the player can simply double-click to run.

There are a few steps in the process. First, the pre-processor looks to see if any other code
needs to be included within our own code and adds it when necessary. Next, all the code is
compiled into object files by the compiler program. Finally, a third program, called the
linker, joins all the object files into the executable file, which is our game.

In addition, C++ is well established at the same time as being extremely up-to-date. C++ is
an object oriented programming (OOP) language, which means we can write and organize
our code in a proven way that makes our games efficient and manageable. The benefits, as
well as the necessity for this, will reveal themselves as we progress through the book.

Most of the other code to which I referred is SFML, and we will find out more about SEML
in just a minute. The pre-processor, compiler, and linker programs I have just mentioned,
are all part of the Visual Studio Integrated Development Environment(IDE).

Microsoft Visual Studio

Visual Studio hides away the complexity of the pre-processing, compiling, and linking. It
wraps it all up into one press of a button. In addition to this, it provides a slick user
interface for us to type our code and manage what will become a large selection of code
files, and other project assets as well.

While there are advanced versions of Visual Studio that cost hundreds of dollars, we will be
able to build all three of our games in the free Express 2015 for Desktop version.

SFML

Simple Fast Media Library (SFML) is not the only C++ library for games and multimedia. It
is possible to make an argument for using other libraries, but SFML seems to be the best for
me, every time. First it is written using object oriented C++. The benefits of this are
numerous. Most of these benefits you will experience as you progress through the book.

[17]
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SFML is so easy to get started and is therefore a good choice if you are a beginner. At the
same time, it also has the potential to build the highest-quality 2D games if you are a
professional. So a beginner can get started using SFML and not worry about having to start
again with a new language/library as their experience grows.

Perhaps the biggest benefit is that most modern C++ programming uses OOP. Every C++
beginners guide I have ever read uses and teaches OOP. OOP is, in fact, the future (and the
now) of coding in almost all languages. So why, if you're learning C++ from the beginning,
would you want to do it any other way?

SFML has a module (code) for just about anything you would ever want to do in a 2D game.
SFML works using OpenGL, which can also make 3D games. OpenGL is the de-facto free-
to-use graphics library for games when you want them to run on more than one platform.
When you use SFML, you are automatically using OpenGL.

SFML drastically simplifies:

e 2D graphics and animation including scrolling game worlds.
¢ Sound effects and music playback, including high-quality directional sound.
¢ Online multiplayer features

e The same code can be compiled and linked on all major desktop operating
systems, and soon mobile, as well!

Extensive research has not uncovered any more suitable way to build 2D games for PC,
even for expert developers, and especially if you are a beginner and want to learn C++in a
fun gaming environment.

Setting up the development environment

Now you know a bit more about how we will be making these games, it is time to set up a
development environment so we can get coding.

What about Mac and Linux?

The games that we make can be built to run on Windows, Mac and Linux! The code we use
will be identical for each. However, each version does need to be compiled and linked on
the platform for which it is intended and Visual Studio will not be able to help us with Mac
and Linux.

[18]
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It would be unfair to say that this book is entirely suited for Mac and Linux users, especially
complete beginners. Although, I guess, if you are an enthusiastic Mac or Linux user, and
you are comfortable with your operating system, the vast majority of the extra challenges
you will encounter will be in the initial setup of the development environment, SFML, and
the first project.

To this end, I can highly recommend the following tutorials which will hopefully replace
the next 10 pages (approximately), up to the section Planning Timber!!!, when this book
should again become relevant to all operating systems.

For Linux, read this for an overview: http://www.sfml-dev.org/tutorials/2./start-11
nux.php.

For Linux, read this for step-by-step guidance: http://en.sfml-dev.org/forums/index.p
hp?topic=988..

On Mag, read this tutorial as well as the linked out articles: http://www.edparrish.net/co
mmon/sfml-.osx.html.

Installing Visual Studio Express 2015 on your
desktop

Installing Visual Studio can be almost as simple as downloading a file and clicking a few
buttons. It will help us, however, if we carefully run through exactly how we do this. For
this reason, I will walk through the installation process a step at a time.

The Microsoft Visual Studio site says that you need 5 GB of hard disk space. From
experience, however, I would suggest you need at least 10 GB of free space. In addition,
these figures are slightly ambiguous. If you are planning to install it on a secondary hard
drive, you will still need at least 5 GB on the primary hard drive because no matter where
you choose to install Visual Studio, it will need this space too.

To summarize this ambiguous situation: It is essential to have a full 10 GB
space on the primary hard disk, if you intend to install Visual Studio to
that primary hard disk. On the other hand, make sure you have 5 GB on
the primary hard disk as well as 10 GB on the secondary, if you intend to
install to a secondary hard disk. Yep, stupid, I know!

1. The first thing you need is a Microsoft account and the login details. If you have a
Hotmail or MSN email address then you already have one. If not, you can sign
up for a free one here: https://login.live.com/.
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C++, SFML, Visual Studio, and Starting the First Game

2. Visit this link: nttps://www.visualstudio.com/en-us/downloads/download-vi
sual-studio-vs.aspx. Click on Visual Studio 2015, then Express 2015 for
desktop then the Downloads button. The next screenshot shows the three places
to click:
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Visual Studio Express 2015 for Windows Desktop

Visual Studio Express for Windows Desktop lets you take full advantage of Wind
productive IDE, and a variety of programming languages including
Windows Presentation Foundation (WPF), Windows Forms, and Win32, to target the Windows desktop with the
right technology for your application and your skills.

with XAML designers, a
c, and C++, Choose between

Visual Bas

Express 2015 for Web
Express 2015 for Windows 10

Visual Studio 2015 Update 1

Visual Studio Express 20

Team Foundation Server 2015 or'ﬂ.qnclows. Desktop - English
Visual Studio Code
Tools for Visual Studio 2015

Visual Studio 2013

Toom Foundation Sonvar 901
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3. Wait for the short download to complete and then run the downloaded file. Now
you just need to follow the on-screen instructions. However, make a note of the
folder where you choose to install Visual Studio. If you want to do things exactly
the same as me, then create a new folder called Visual Studio 2015 on your
preferred hard disk and install to this folder. This whole process could take a
while depending on the speed of your Internet connection.

4. When you see the next screen, click on Launch and enter your Microsoft account
login details.

0q Visual Studio

Express 2015 for Windows Desktop

Setup Completed!

Now we can turn to SFML.
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Setting up SFML

This short tutorial will take you through downloading the SFML files that allow us to
include the functionality contained in the library. In addition, we will see how to use the
SFML DLL files that will enable our compiled object code to run alongside SFML:

1. Visit this link on the SEML website: http://www.sfml-dev.org/download.php.
Click on the button that says Latest stable version as shown next.

Download
) § SFML 2.3.2
CIICk Herei Latest stable version
Bindings Git repository
— SFML in other languages D GitHub.com
Goodies Older versions
\~/ Logos N SFML 1.6 and 2.x

2. By the time you read this guide, the latest version will almost certainly have
changed. That doesn't matter as long as you do the next step correctly. We want
to download the 32-bit version for Visual C++ 2014. This might sound counter-
intuitive because we have just installed Visual Studio 2015 and you probably
(most commonly) have a 64-bit PC. The reason we choose this download is
because Visual C++ 2014 is part of Visual Studio 2015 (Visual Studio offers more
than just C++) and we will be building games in 32-bit so that they run on both
32- and 64- bit machines. To be clear, click the following download:
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Click Here Download SFML 2.3.2

Visual C++ 10 (R010) - 32-bit Download | 11.8M8 | Visual C++ 10 (2010) - 64-bit Download | 13.2mB

Visual C++ 11 (2012) ~32-bit Download | 13.4mB | Visual C++ 11 (2012) - 64-bit Download | 15.0 mB

Visual C++ 12 (2013) - 32-bit Download | 128Me | Visual C++ 12 (2013) - 64-bit Download | 12.3 mB
Windows | Visual C++ 14 (2015) - 32-bit . Download 123\\5 Visual C++ 14 (2015) - 64-bit Download | 13.7 M8
GCC 4.7.1 TDM (SJLJ) - 32-bit Download | 13.5mB | | GCC 4.7.1 TDM (SJLJ) - 64-bit Download | 16.3 mB
GCC 4.8.1 TDM (SJLJ) - 32-bit Download | 13.3mB GCC 4.8.1 TDM (SJLJ) - 64-bit Download | 15.3 mB

GCC 4.9.2 MinGW (DW2) - 32-bit  Download | 13.6 M8 | GCC 4.9.2 MinGW (SEH) - 64-bit | Download | 14.5 M8

On Windows, choosing 32 or 64-bit libraries should be based on which platform you want to compile for, not which OS you have. Indeed, you can perfectly
compile and run a 32-bit program on a 64-bit Windows. 5o you'll most likely want to target 32-bit platforms, to have the largest possible audience. Choose

64-bit packages only if you have good reasons.

3. When the download completes, create a folder at the root of the same drive
where you installed Visual Studio and name it SFML. Also create another folder at
the root of the drive where you installed Visual Studio and call it Visual
Studio stuff. We will store all kinds of Visual Studio-related things here so
Visual Studio Stuff seems like a good name. Just to be clear, here is what my
hard drive looks like after this step:

I SFML

I Sony Vegas

| Steam

I Unity

I Unity Projects
| | visual Studio 2015
| | Visual Studio Stuff|
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4. Obviously, the folders you have in between the highlighted three folders in the
screenshot will probably be totally different to mine. Now we are ready for all the
projects we will soon be making, create a new folder inside Visual Studio
Stuff. Name the new folder Projects.

5. Finally, unzip the SFML download. Do this on your desktop. When unzipping is
complete you can delete the zip folder. You will be left with a single folder on
your desktop. Its name will reflect the version of SFML that you downloaded.
Mine is called SFML-2.3.2-windows-vc14-32-bit. Your file name will likely
reflect a more recent version. Double-click this folder to see the contents, then
double-click again into the next folder (mine is called SFML-2.3.2). The
following screenshot shows what my SFML-2. 3. 2 folder's contents looks like,
when the entire contents have been selected. Yours should look the same.

cmake
doc
examples
include
lib
license

readme

6. Copy the entire contents of this folder, as seen in the previous screenshot, and
paste/drag all the contents into the SFML folder you created in Step 3. For the rest
of the book I will refer to this folder simply as your SFML folder.

Now we are ready to start using C++ and SFML in Visual Studio.
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Creating a reusable project template

As setting up a project is a fairly fiddly process, we will create a project and then save it as a
Visual Studio template. This will save us quite a significant amount of work each time we
start a new game. So, if you find the next tutorial a little tedious, rest assured that you will
never need to do this again:

1. Start Visual Studio and, in the New Project window, click the little drop-down
arrow next to Visual C++ to reveal more options, then click Win32, and click
Win32 Console Application. You can see all these selections in the next

screenshot.

Mew Project [
b Recent sort by | Default - ;;: H Sparch nstalled Templates (Cirl=E) 2
4 Installed . . Type: Wisual C++

Win3z Console Application )
4 Tamplates & praject for creating 8 Wind2 consale
e icati
y Yiaiial application
P visual c# EI Win3z Project Visual C#+ Pelcs
B visual Basic
4 visusl C=+
CLR
General
e _ Second
w2 —— Fjrst
Sl Server
Visual Studio Selutions
Samgles
I online

2. Now, at the bottom of the New Project window, type He110SFML in the Name:
field.

3. Next, browse to the Visual Studio Stuff\Projects\ folder that we created
in the previous tutorial. This will be the location where all our project files will be
kept. All templates are based on an actual project. So, we will have a project
called He11oSFML but the only thing we will do with it is make a template from
it.

Mame: HellosFrL

Location: isal Stuche SffyProjects) =
Sodution name; HellagFhil || Create directory for solution
[[] &dd ta zowrce cantral
K. Cancel
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4. When you have completed the steps above, click OK. The next screenshot shows
the Application Settings window. Check the box for Console application, and
leave the other options as shown below.

Application type: Add common header files for:
() Windows application
(®) Console application
O
() Static library
Additional options:
[] Empty project

Precorrpiled header
Sequrity Development Lifecyde (SDL)
chedks

5. Click Finish and Visual Studio will create the new project.

6. Next, we will add some fairly intricate and important project settings. This is the
laborious part but, as we will create a template, we will only need to do this once.
What we need to do is tell Visual Studio, or more specifically the code compiler
that is part of Visual Studio, where to find a special type of code file from SFML.
The special type of file I am referring to is a header file. Header files are the files
that define the format of the SFML code. So when we use the SFML code, the
compiler knows how to handle it. Note that the header files are distinct from the
main source code files and they are contained in files with the . hpp file extension.
(All this will become clearer when we eventually start adding our own header
files in the second project). In addition, we need to tell Visual Studio where it can
find the SEML library files. From the Visual Studio main menu select Project |
HelloSFML properties.

7. In the resulting HelloSFML Property Pages window, perform the following
steps, flagged in the next screenshot.

8. Select All Configurations from the Configuration: drop-down.
9. Select C/C++ then General from the left-hand menu.
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10. Locate the Additional Include Directories edit box and type the drive letter
where your SFML folder is located, followed by \SFML\ include. The full path to
type, if you located your SFML folder on your D drive, is as shown in the
screenshot: D: \SFML\include. Vary your path if you installed SFML to a

different drive.

HelloSFML Property Pages

=)

canliguration;l[nll Configurations

| Plstiorm: [activerwinsz)

4 Configuration Properties
General
Debugging
VC++ Directories

A CfC++ 2
General

Optimization
Preprocessar

Code Generation
Language
Precompiled Headers

i Configuration Manager...

Additional Indude Directories DASEMLinclude 3_ lLI

Additional #using Directories

Debug Information Format

Common Language RunTime Support
Consume Windows Runtime Extension
Suppress Startup Banner

Warning Lewvel

Treat Warnings As Errors

5DL chedks

Multi-processor Compilation

<different options>

¥es (fnologo)
Leveld (/W3)
Mo (W)
Yes (/sdl)

11. Click Apply to save your configurations so far.

12. Now, still in the same window, perform these next steps, again flagged in the
next screenshot. Select Linker then General.

13. Find the Additional Library Directories edit box and type the drive letter where
your SFML folder is, followed by \SFML\1ib. So the full path to type if you
located your SFML folder on your D drive is, as shown in the screenshot,
D:\SFML\1lib. Vary your path if you installed SFML to a different drive.

4 Configuration Properties Output File $(OutDir)$(TargetName)$(TargetExt)
General Show Progress Not Set
Debugging Version
VC++ Directories Enable Incremental Linking <different options>
B C/C++ Suppress Startup Banner Yes (/NOLOGO)
4 Linker 1 Ignore Import Library No
£t Register Qutput No
Lt Per-user Redirection 2
;”j;jge;ti::e D: \SFMN-b
System Link Library Dependencies Yes
Qntimization Use Library Dependency Inputs MNo
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14. Click Apply to save your configurations so far.

15. Finally for this stage, still in the same window, perform these steps, which again
refer to the next screenshot. Switch the Configuration: drop-down(1) to Debug as
we will be running and testing our games in Debug mode.

16. Select Linker then Input (2).

17. Find the Additional Dependencies edit box (3) and click into it on the far left-
hand side. Now copy and paste/type the following: sfml-graphics-
d.lib;sfml-window-d.lib;sfml-system-d.lib;sfml-network-
d.lib;sfml-audio-d.lib; at the indicated place. Again, be really careful to
place the cursor precisely, and dont overwrite any of the text that is already there.

18. Click OK.

HelloSFML Property Pages @ 23 -

Conﬁguratlon:]lDebug ¥ | Platform: |Active(Win32) V] i Configuration Manager... ]

4 Configuration Properties

Additional Dependencies ern el32.lib:user32.Iib:gdi32.Iib:winspcol.lib:comdlg!2.|ib:at‘3|

General Ignore All Default Libraries
Debugging Ignore Speafic Default Libraries
WC++ Directories Module Definition File
P C/C++ Add Module to Assembly
4 Linker Embed Managed Resource File
General Force Symboal References
IERY 2 Delay Loaded Dlls 3
Mamfesif Eile Assembly Link Resource
Debugging
System
Optimization

Embedded IDL
Windows Metadata
Advanced

All Options
Command Line

[» Manifest Tool

[» XML Document Generator
I> Browse Information

|> Build Events

[» Custom Build Step

> Code Analysis
Additional Dependencies

Specifies additional items to add to the link command line. [i.e. kernel32.1ib]

oK l [ Cancel ] ’ Apply
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19. Let's make a template from our HelloSFML project so we never have to do this
slightly mind-numbing task again. Creating a reusable project template is really
easy. In Visual Studio select File | Export Template.... Then, in the Export
Template Wizard window, make sure the Project template option is selected,
and then select HelloSFML project for the From which project do you want to
create a template option.

20. Click Next and then Finish.

Phew, that's it! Next time we create a project, I'll show you how to do it from this template.
Now let's build Timber!!!

Planning Timber!!!

Whenever you make a game it is always best to start with a pencil and paper. If you don't
know exactly how your game is going to work on the screen, how can you possibly make it
work in code?

At this point, if you haven't already, I suggest you go and watch a video of
Timberman in action, so you can see what we are aiming for. If you feel
your budget can stretch to it, then grab a copy and give it a play. It is often

on sale for under a dollar on Steam. http://store.steampowered.com/ap
p/39871/.

The features and objects of a game, which define the gameplay, are known as the
mechanics. The basic mechanics of the game are:

¢ Time is always running out.
e Get more time by chopping the tree.
¢ Chopping the tree causes the branches to fall.

The player must avoid the falling branches.
¢ Repeat until the time runs out or the player is squished.

Expecting you to plan the C++ code at this stage is obviously a bit silly. This is, of course, the
first chapter of a C++ beginner's guide. We can, however, take a look at all the assets we will
use and an overview of what we will need to make our C++ do what we want it to.

[29]
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Take a look at a annotated screenshot of the game:

Player's current score Decorative floating clouds

SCORE = 42

Chopped

log

Lethal )

branches
Player
Character

Decorative bee

Shrinking time-bar

You can see that we have the following features:

e Player's current score: Each time the player chops a log he will get one point. He
can chop a log with either the left or the right arrow.

¢ Player Character: Each time the player chops, he will move/stay on the same side
of the tree. Therefore the player must be careful which side he chooses to chop
on. When the player chops, a simple ax graphic will appear in the player
character's hands.

¢ Shrinking time-bar: Each time the player chops, a small amount of time will be
added to the ever-shrinking time bar.

¢ Lethal branches: The faster the player chops, the more time he will get, but also
the faster the branches will move down the tree, and therefore the more likely he
is to get squished. The branches spawn randomly at the top of the tree and move
down with each chop.

e When the player gets squished, which he will quite regularly, a gravestone
graphic will appear.

e Chopped log: When the player chops, a chopped log graphic will whiz off away
from the player.
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e There are three floating clouds that will drift at random heights and speeds as
well as a bee that does nothing but fly around.

o All this takes place on a pretty background.

So, in nutshell the player must frantically chop to gain points and avoid running out of
time. As a slightly perverse but fun consequence, the faster he chops, the more likely his
squishy demise.

We now know what the game looks like, how it is played, and the motivation behind the
game mechanics. We can go ahead and start to build it.

Creating a project from the template

Creating a new project is now extremely easy. Just follow these straightforward steps in
Visual Studio:

1. Select File | New Project from the main menu.

2. Make sure that Visual C++ is selected in the left-hand menu and then select
HelloSFML from the list of presented options. This next screenshot should make

this clear.
New Project i ﬁ i
. i i -
I Recent Sort by: Default - &t =
4 Installed
Win32 Console Application Visual C++
4 Templates

b Visual C# Win32 Project Visual C++

b Visual Basic

Ilnll
++
N | Empty Project Visual C++
++
A

CLR
General
Test R
i 8
Win32
SQL Server
Visual Studio Solutions

Makefile Project Visual C++

HelloSFML Visual C++

Samples

P Online

[31]



C++, SFML, Visual Studio, and Starting the First Game

3. In the Name: field, type Timber and also make sure that the Create directory for
solution option is checked. Now click OK.

4. Now we need to copy the SFML .d11 files into the main project directory. My
main project directory is D: \Visual Studio
Stuff\Projects\Timber\Timber. It was created by Visual Studio in the
previous step. If you put your Projects folder somewhere else, then perform
this step there instead. The files we need to copy into the project folder are
located in your SFML\bin folder. Open a window for each of the two locations
and highlight the required files as shown in the next screenshot on the left.

| (D) » SFML » bin
Organize ~ 7 Open with... Bun > =~ [ @
- Favorites b Name ‘ Date mo
B Desktop 4| openal32dll 05/11/20:
s Downloads 4| sfml-audio-2.dIl 05/11/200
<» Recent Places 4) sfml-audio-d-2.dll 05/11/20'
% Dropbox 4| sfmi-graphics-2.dll 05/11/20'
I John =| | 4 sfmi-graphics-d-2.dll os/11/20§
4] sfmi-network-2.dll 0s/11/20]]
~J Libraries 4) sfml-network-d-2dll 05/11/20
& Music 4| sfml-system-2.dlI 05/11/20:
& Pictures 4| sfml-system-d-2.dll 05/11/20;
& videos <] sfml-window-2.dIl 05/11/20
| 4 sfml-window-d-2.dll 05/11/20
a3, Homegroup
& Computer O ‘+‘ D
) 11 items selected Date modified: 05/11/2015 14:34
- Size: 5.58 MB

Organize ~ Include in library ~ Share with =
. Favorites — MName
M Desktop & Debug
|4 Downloads & HelloSFML
< Recent Places o | ReadMe
% Dropbox &7 stdafx
I John E & stdafx
éﬂ' targetver
- Libraries B Timber
4. Music B Timbervoxproj
XL Pictures
‘, Videos L

a4 Homegroup

& Compu

l

iter

8 items

- [ i

- - @

11/02/20
05/11/20
05/11/20
05/11/20
05/11/20
05/11/20
11/02/20
05/11/20

5. Now copy and paste the highlighted files into the project folder on the right of

the previous screenshot.
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The project is now set up and ready to go. You will be able to see the screen shown in this
next screenshot. I have annotated the screenshot so you can start to familiarize yourself
with Visual Studio. We will revisit all these areas, and others, soon.

Q) Timber - Microsoft Visual Studio Express 2015 for Windows Desktop
file Edit View Project Build Debug Team Tools Test Window Help
[ 2 w9 - ¢ | Devug - xe6 ~| P Local Windows Debugger ~ | 5% < [ m

HelloSFMLcpp* # X
[ Timber -] (Global Scope)
=// HelloSFML.cpp : Defines the entry point for the console application.

#include "stdafx.h"

X0qioo)  Ja10jdx aseqeIeq

=int main()

return 0;

}

This is where we
do our coding

100% ~

[
Show output from: - [Z]2a

Error List [eiay Exception Settings

[ K

N © | Quick Launch (Ctrl+Q) P a B X

& John Horton ~

Solution Explorer -1 x
@lo-5aB op -
P~
%7 Solution Timber' (1 project)
4 % Timber
b ¥ External Dependencies
b 44 Header Files
b *® References
#4 Resource Files
4 1 Source Files
b ++ HelloSFML.cpp
*+ stdafx.cpp
B ReadMe:txt

Solution Explorer

Solution Explorer RECIHESGILIE e EERUEN
Properties ~ R x
HelloSFML.epp File Properties

w0 e
Content False -
File Type C/C++ Code

Full Path DADropbox\SFML projects\Timben\Timber\H

1 x

Messages and errors appear here

n1 Col 13 ch13 INS

Your layout might look slightly different from the screenshot because the windows of
Visual Studio, like most applications, are customizable. Take the time to locate the Solution
Explorer window on the right and adjust it to make its contents nice and clear, such as they

are in the previous screenshot.

We will be back here really soon to start coding.

Project assets

Assets are anything you need to make your game. In our case the assets include:

e A font for the writing on the screen

e Sound effects for different actions such as chopping, dying, and running out of

time

¢ Graphics for the character, background, branches, and other game objects
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All the graphics and sound required for the game are included in the download bundle.
They can be found in the Chapter 1/graphics and Chapter 1/sound folders as
appropriate.

The font that is required has not been supplied. This is because I wanted to avoid any
possible ambiguity regarding licensing. This will not cause a problem though, as I will
show you exactly where and how to choose and download fonts for yourself.

Although I will provide either the assets themselves or information on where to get them,
you might like to create and acquire them for yourself.

Outsourcing assets

There are a number of websites that allow you to contract artists, sound engineers, and even
programmers. One of the biggest is the www.upwork.com. You can join this site for free and
post your jobs. You need to write a clear explanation of your requirements as well as state
how much you are prepared to pay. Then you will probably get a good selection of
contractors bidding to do the work. Be aware, there is a lot of unqualified contractors whose
work might be disappointing, but if you choose carefully you will likely find a competent,
enthusiastic, and great value person or company to do the job.

Making your own sound FX

Sound effects can be downloaded for free from sites like www. freesound. org but often the
license won't allow you to use them if you are selling your game. Another option is to use
an open source software called BEXR from www.bfxr.net, which can help you generate lots
of different sound effects that are yours to keep and do as you like with.

Adding assets to the project

Once you have decided which assets you will use, it is time to add them to the project.
These next instructions will assume you are using all the assets supplied in the book's
download bundle. Where you are using your own, simply replace the appropriate sound or
graphic file with your own, using exactly the same file name.

1. Browse to the Visual D:\Visual Studio Stuff\Projects\Timber\Timber.

2. Create three new folders within this folder and name them as graphics, sound,
and fonts.
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3. From the download bundle, copy the entire contents of Chapter 1/graphics
intothe D:\Visual Studio Stuff\Projects\Timber\Timber\graphics
folder.

4. From the download bundle, copy the entire contents of Chapter 1/sound into
theD:\Visual Studio Stuff\Projects\Timber\Timber\sound folder.

5. Now visit: http://www.l1lfreefonts.com/komika_poster. font in your web
browser and download the Komika Poster font.

6. Extract the contents of the zipped download and add the KOMIKAP_.ttf file to
the D:\Visual Studio Stuff\Projects\Timber\Timber\fonts folder.

Let's take a look at these assets, especially the graphics, so we can better visualize what is
happening when we use them in our C++ code.

Exploring assets

Graphical assets form the individual parts of the screen in our Timber!!! game. Take a look
at the graphical assets and it should be clear where, in our game, they will be used.

background bee branch cloud

log

player nip tree

The sound files are all . wav format. These are files containing the sound effects that we will
play at certain events throughout the game. They were all generated using BFEXR. They are:

e chop.wav: A sound that is a bit like an ax (a retro ax) chopping a tree
e death.wav: A sound a bit like a retro “losing” sound.

® out_of_time.wav: Plays when the player loses by running out of time, as
opposed to being squashed
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Understanding screen and internal
coordinates

Before we move on to the actual C++ coding, let's talk a little about coordinates. All the
images that we see on our monitors are made out of pixels. Pixels are little tiny dots of light
that combine to make the images we see.

There are many different monitor resolutions but, as an example, a fairly typical gamer's
monitor might have 1920 pixels horizontally and 1080 pixels vertically.

The pixels are numbered starting at the top left of the screen. As you can see from the next
diagram, our 1920 x 1080 example is numbered from 0 through to 1919 on the horizontal (x)
axis and 0 through 1079 on the vertical (y) axis.

X = 1919
y = 1079

A specific and exact screen location can therefore be identified by x and y coordinate. We
create our games by drawing game objects such as background, characters, bullets and, text,
to specific locations on the screen. These locations are identified by the coordinates of the
pixels. Take a look at this next hypothetical example of how we might draw at,
approximately, the central coordinates of the screen. In the case of a 1920 x 1080 screen this
would be at position 960, 540.
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y=0 960

540

x = 1919
y = 1079

In addition to the screen coordinates, our game objects will each have their own similar
coordinate system as well. As with the screen coordinate system, their internal or local
coordinates start at 0,0 in the top left-hand corner.

We can see in the previous screenshot that 0,0 of the character is drawn at 960, 540 of the
screen.

A visual, 2D game object, such as a character or perhaps a zombie, is called a sprite. A
sprite is typically made from an image file. All sprites have what is known as an origin.

If we draw a sprite at a specific location on the screen, the origin will be located at this
specific location. The 0,0 coordinates of the sprite are the origin. The next screenshot
demonstrates this.

Internal Coordinates
(Origin = 0, 0)
y=20
increasing values of x ———>

x=0

<
L
£
a
«
o
S
~
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This is why, in the screenshot showing the character drawn to the screen, although we drew
the image at the central position (960, 540) it appears off to the right and down a bit.

We just need to bear in mind how this works as we progress through the first project.

Note that, in the real world, gamers have a huge variety of screen resolutions and our
games will need to work with as many of them as possible. In the second project we will see
how we can make our games dynamically adapt to almost any resolution. In this first
project we will need to assume that the screen resolution is 1920 x 1080. Don't worry if your
screen is different to this, as I have provided a separate set of code for each chapter, for the
Timber!!! game. The code files are nearly identical, apart from adding and swapping a few
lines of code near the beginning. If you have a lower-resolution screen, then simply follow
the code in the book that assumes a 1920 x 1080 resolution and when it comes to trying out
the game you can copy and paste the code files from the 1ow res folder in each of Chapters
1 to 5, as appropriate. In fact, once the extra lines have been added in this first chapter, all
the rest of the code will be identical regardless of your screen resolution. I have supplied the
low-res code for each chapter, just as a convenience. We will discuss how the few lines of
code work their magic (scale the screen) in the second project. The alternative code will
work on resolutions as low as 960 x 540 so should be good on almost any PC or laptop.

Now we can write our first C++ code, and very soon we will see it in action.

Starting to code the game

Open up Visual Studio if it isn't already, open up the Timber project (if it isn't already open)
by left-clicking it from the Recent list on the main Visual Studio window.

The first thing we will do is to rename our main code file. It is currently called
HelloSFML. cpp and we will rename it to the more appropriate Timber . cpp. The . cpp
stands for C plus plus.

1. Find the Solution Explorer window on the right-hand side.

2. Locate the Hel10SFML. cpp file under the Source Files folder.
3. Right-click He110SFML. cpp and choose Rename.

4. Edit the filename to Timber . cpp and press Enter.
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Make some minor edits in the code window so that you have exactly the same code as
shown next. You can do so in exactly the same way that you would with any text editor or
word processor; you could even copy and paste it if you prefer. After you have made the
slight edits, we can talk about them:

// Include important C++ libraries here
#include "stdafx.h"

int main ()

{

return 0;

}

This simple C++ program is a good place to start. Let's go through it line by line

Making code clearer with comments

As you can see, the only code that needed to change was a little bit at the very top. The first
line of code is this:

// Include important C++ libraries here

Any line of code that starts with // is a comment and is ignored by the compiler. As such,
this line of code does nothing. It is used to leave any information that we might find useful
when we come back to the code at a later date. The comment ends at the end of the line, so
anything on the next line is not part of the comment. There is another type of comment
called a multi-line or c-style comment, which can be used to leave comments that take up
more than a single line. We will see some of them later in this chapter. Throughout this
book I will leave hundreds of comments to help add context and further explain the code.

#including Windows essentials

Now that you know what comments are for, you can probably take a decent guess at what
the next line of code does. Here it is again:

#include "stdafx.h"
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The #include directive tells Visual Studio to include, or add the contents of another file
before compiling. The effect of this is that some other code, that we have not written
ourselves, will be a part of our program when we run it. The process of adding code from
other files into our code is called pre-processing and, perhaps unsurprisingly, is performed
by something called a pre-processor. The file extension . h stands for header file.

You might be wondering what this code will do? The stdafx.h file actually contains more
#include directives itself. It adds into our program, all the necessary code that is required
to run our program on Windows. We will never need to see this file and definitely don't
need to concern ourselves with what is in it. We just need to add the line of code at the top
of every game that we make.

What is more significant and relevant to us, and the reason it is worth discussing the
#include directive, is that we will add many more #include directives at the top of our
code files. This is to include code that we will use and take the trouble to understand.

The main files that we will be including are the SFML header files, which give us access to
all the cool game coding features. We will also use #include to access the C++ Standard
Library header files. These header files give us access to core features of the C++ language
itself.

That's two lines squared away, so let's move on.

The main function

The next line we see in our code is this:

int main ()

The code int is what is known as a type. C++ has many types and they represent different
types of data. An int is an integer or whole number. Hold that thought and we will come
back to it in a minute.

The main () code part is the name of the section of code that follows. This section of code is
marked out between the opening curly brace { and the next closing curly brace }.

So, everything in between these curly braces { . ..} is a part of main. We call a section of
code like this, a function.
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Every C++ program has a main function and it is the place where the execution (running) of
the entire program will start. As we progress through the book, eventually our games will
have many code files. However, there will only ever be one main function, and no matter
what code we write, our game will always begin execution from the first line of code inside
the opening curly brace of the main function.

For now, don't worry about the strange brackets that follow the function name (). We will
discuss them further in chapter 4: Loops, Arrays, Switch, Enumerations, and
Functions—Implementing Game Mechanics, where we will get to see functions in a whole new
and more interesting light.

Let's look closely at the one single line of code within our Main function.

Presentation and syntax

Take a look at the entirety of our Main function again:

int main ()
{

return 0;

}

We can see that inside Main there is just one single line of code, return 0;. Before we
move on to find out what this line of code does, let's look at how it is presented. This is
useful because it can help us prepare to write code that is easy to read, and distinguish,
from other parts of our code.

First notice that return 0; is indented to the right by one tab. This clearly marks it out as
being internal to the main function. As our code grows in length we will see that indenting
our code and leaving white space will be essential to maintaining readability.

Next, notice the punctuation on the end of the line. A semicolon ; tells the compiler that it is
the end of the instruction and whatever follows it is a new instruction. We call an
instruction terminated by a semicolon, a statement.

Note that the compiler doesn't care whether you leave a new line or even a space between
the semicolon and the next statement. However, not starting a new line for each statement
will lead to desperately hard-to-read code, and missing the semicolon altogether will result
in a syntax error so that the game will not compile or run.

A section of code together, often denoted by its indentation with the rest of the section, is
called a block.

[41]



C++, SFML, Visual Studio, and Starting the First Game

Now that you are comfortable with the idea of the main function, indenting your code to
keep it tidy and putting a semicolon on the end of each statement, we can move on to find
out exactly what the return 0; statement actually does.

Returning values from a function

Actually, return 0; does almost nothing in the context of our game. The concept,
however, is an important one. When we use the return keyword, either on its own or
followed by a value, it is an instruction for the program execution to jump/move back to the
code that got the function started in the first place.

Often this code that got the function started will be yet another function somewhere else in
our code. In this case, however, it is the operating system that started the main function. So,
when the line return 0; is executed, the main function exits and the entire program ends.

As we have a 0 after the return keyword, that value is also sent to the operating system.
We could change the value of zero to something else and that value would be sent back
instead.

We say that the code that starts a function, calls the function, and that the function returns
the value.

You don't need to fully grasp all this function information just yet. It is just useful to
introduce it here. There's one last thing on functions before we move on. Remember the int
from int Main ()? That tells the compiler that the type of value returned from Main must
be an int (integer/whole number). We can return any value that qualifies as an int.
Perhaps 0, 1, 999, 6358, and so on. If we try and return something that isn't an int, perhaps
12.76, then the code won't compile and the game won't run.

Functions can return a big selection of different types, including types that we invent for
ourselves! That kind of type, however, must be made known to the compiler in the way we
have just seen.

This little bit of background information on functions will make things smoother as we
progress.
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Running the game

You can actually run the game at this point. Do so by clicking the Local Windows
Debugger button in the quick-launch bar of Visual Studio, or you can use the F5 shortcut
key.

P Local Windows Debugger -

You will just get a flash of a black screen. This flash is the C++ console, which we can use for
debugging our game. We don't need to do this for now. What is happening is that our
program is starting, executing from the first line of Main, which of course is return 0; and
then immediately exiting back to the operating system.

Opening a window using SFML

Now let's add some more code. The code that follows will open a window that Timber!!!
will eventually run in. The window will be 1920 pixels wide by 1080 pixels high and will be
full-screen (no border or title).

Enter the new code that is highlighted below amongst the existing code and then we will
examine it. As you type (or copy and paste) try and work out what is going on:

// Include important C++ libraries here
#include "stdafx.h"
#include <SFML/Graphics.hpp>

// Make code easier to type with "using namespace"

using namespace sf;
int main ()
{
// Create a video mode object
VideoMode vm (1920, 1080);
// Create and open a window for the game RenderWindow
window (vm, "Timber!!!", Style::Fullscreen);
return 0;
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#including SFML features

The first thing we notice in our new code is another, albeit slightly different, #include
directive. #include <SFML/Graphics.hpp> tells the pre-processor to include the contents
of the file Graphics.hpp contained within the folder named SFML which we created while
setting up the project.

So what this line achieves is that it adds code from the aforementioned file, which gives us
access to some of the features of SFML. Exactly how it achieves this will become clearer
when we start writing our own separate code files and using #include to use them.

If you are wondering about the difference between pre-processor
directives where the file name is contained like this <filename.hpp> and
"filename.h", <...>is for files contained within our folder structure,
such as the SFML files or anything we code ourselves. The ". .. " is for
files included with Visual Studio. Also the . hpp file extension is just a
more C++-oriented version of a . h file, which is more of a C-style
extension. Both styles and both file extensions end up doing exactly the
same thing and will work fine in our games.

What matters, for now, is that we have a whole bunch of new functionality provided by
SFML, available for use.The next new line is using namespace sf;. We will come back to
what this line does in a few paragraphs-time.

OOP, classes, objects

We will more fully discuss OOP, classes, and objects as we proceed through the book. What
follows is the briefest introduction, so we can understand what is happening.

We already know that OOP stands for object-oriented programming. OOP is a
programming paradigm, a way of coding. OOP is generally accepted throughout the world
of programming, in almost every language, as the best, if not the only, professional way to
write code.

OOP introduces a lot of coding concepts, but fundamental to them all are classes and
objects. When we write code, whenever possible we want to write code that is reusable.
The way we do this is to structure our code as a class. We will learn how to do this in
Chapter 6: Object-Oriented Programming, Classes and SFML Views.

All we need to know about classes, for now, is that once we have coded our class, we don't
just execute that code as part of our game instead we create usable objects from the class.
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For example, if we wanted a hundred zombie Non-Player Characters (NPCs) we could
carefully design and code a class called Zombie and then, from that single class, create as
many zombie objects as we like. Each and every zombie object would have the same
functionality and internal data types, but each and every zombie object would be a separate
and distinct entity.

To take the hypothetical zombie example further, but without showing any code for the
zombie class, we might create a new object based on the zombie class like this:

Zombie z1;

The object, z1, is now a fully coded and functioning Zombie object. We could then do this:

Zombie z2;
zZombie z3;
zZombie z4;
Zombie z5;

We now have five separate zombies, but they are all based on one carefully coded class.
Let's take things one step further before we get back to the code we have just written. Our
zombies can contain both behaviors (defined by functions), as well as data that might
represent things such as the zombie's health, speed, location, or direction of travel. As an
example, we could code our Zombie class to enable us to use our zombie objects, perhaps
like this:

zl.attack (player);
z2.growl () ;
z3.headExplode () ;

Note again that all this zombie-code is hypothetical for the moment. Don't
type this code in to Visual Studio; it will just produce a bunch of errors.

We will design our class to enable us to use the data and behaviors in the most appropriate
manner to suit our game's objectives. For example, we could design our class so that we can
assign values for the data for each zombie object at the time we create it.

Perhaps we need to assign a unique name and speed in meters per second, at the time we
create each zombie. Careful coding of the Zombie class could enable us to write code like
this:

// Dave was a 100 meter Olympic champion before infection
// He moves at 10 meters per second
Zombie z1 ("Dave", 10);
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// Gill had both of her legs eaten before she was infected
// She drags along at .01 meters per second
Zombie z2 ("Gill", .01);

The point is that classes are almost infinitely flexible, and once we have coded the class, we
can go about using them by creating an object from them. It is through classes and the
objects that we create from them that we will harness the power of SFML. And yes, we will
also write our own classes, including a Zombie class.

Let's get back to the real code we just wrote.

Using namespace sf

Before we move on to look more closely at VideoMode and RenderWindow, which, as
you've probably guessed, are classes provided by SFML, we will learn what the using
namespace sf; line of code does.

When we create a class, we do so in a namespace. We do this to distinguish our classes
from those that others have written. Consider the videoMode class. It is entirely possible
that, in an environment like Windows, somebody has already written a class called
VideoMode. By using a namespace, we, and the SFML programmers, can make sure that the
names of classes never clash.

The full way of using the vVideoMode class is like this:

sf::VideoMode. ..

The code using namespace sf; enables us to omit the prefix sf: : from everywhere in
our code. Without it, there would be over 100 instances of sf: : in this simple game alone. It
also makes our code more readable as well as shorter.

SFML VideoMode and RenderWindow

Inside the Main function we now have two new comments and two new lines of actual
code. The first line of actual code is this:

VideoMode vm (1920, 1080);

This code creates an object called vm from the class called VideoMode and sets up two
internal values of 1920 and 1080. These values represent the resolution of the player's
screen.
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The next new line of code is this:

RenderWindow window (vm, "Timber!!!"™, Style::Fullscreen);

In the previous line of code, we were creating a new object called window from the SFML
provided class called RenderWindow. Furthermore, we were setting up some values inside
our window object.

Firstly, the vm object is used in order to initialize part of the window. At first this might seem
confusing. Remember, however, that a class can be as varied and flexible as its creator
wants to make it. And yes, some classes can contain other classes.

It is not necessary to fully understand how this works at this point, just as
long as you appreciate the concept. We code a class and then make usable
objects from that class. A bit like an architect might draw a blueprint. You
certainly can't move all your furniture, kids, and dog into the blueprint;
but you could build a house (or many houses) from the blueprint. In this
analogy, a class is like the blueprint and an object is like a house.

Next we use the value Timber!!! to give the window a name. And we use the predefined
value Style::FullScreen to make our window object full screen.

Style::FullScreen is a value defined in SFML. It is useful so that we
don't need to remember the integer number that the internal code uses to
represent a full screen. The coding term for this type of value is a
constant. Constants and their close C++ relatives, variables, are covered
in the next chapter.

Let's see our window object in action.

Running the game

You can run the game again at this point. You will see a bigger black screen flash on then
disappear. This is the 1920 x 1080 full-screen window that we just coded. Unfortunately,
what is still happening is that our program is starting, executing from the first line of Main,
creating the cool new game window, then coming to return 0;, and immediately exiting
back to the operating system.
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The main game loop

We need a way to stay in the program until the player wants to quit. At the same time, we
should clearly mark out where the different parts of our code will go as we progress with
Timber!!!. Furthermore, if we are going to stop our game from exiting, we had better
provide a way for the player to exit when they are ready. Otherwise the game will go on
forever!

Add the highlighted code, inside the existing code, and then we will go through and discuss
it all:

int main ()

{
// Create a video mode object
VideoMode vm (1920, 1080);

// Create and open a window for the game

RenderWindow window (vm, "Timber!!!", Style::Fullscreen);
while (window.isOpen())
{
/*

khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkk

Handle the players input
ke ok e ok e ok ok ok ok e ok ok e ok ok ok ok ok ke ok ko ok ok ke

*/
if (Keyboard::isKeyPressed (Keyboard: :Escape))
{
window.close();
}
/*

khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkk

Update the scene
e ok e e ok e ok ok ok ok e ok ke ok ok ke ke ok ek ke ok ok ok ok ok ko ke ok

*/
/*

khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkk

Draw the scene
hkkkdkkkkhhkhhhhhhhhhhhhhkhhkhhhhhkhhkkkhkhhk

*/
// Clear everything from the last frame
window.clear () ;

// Draw our game scene here

// Show everything we just drew
window.display();
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return 0;

While loops

The very first thing we see in the new code is this:

while (window.isOpen())

{

The very last thing we see in the new code is a closing }. We have created a while loop.
Everything between the opening { and closing } of the while loop will continue to
execute, over and over, potentially forever.

Look closely between the parentheses (. ..) of the while loop as shown highlighted in the
next code:

while (window.isOpen())

The full explanation of this code will have to wait until we discuss loops and conditions in
Chapter 4: Loops, Arrays, Switch, Enumerations, and Functions—Implementing Game Mechanics.
What is important for now is that, when the window object is set to closed, the execution of
the code will break out of the while loop and onto the next statement. Exactly how a
window is closed will be covered soon.

The next statement is of course return 0;, which ends our game.

We now know that our while loop will whiz round and round, repeatedly executing the
code within it, until our window object is set to closed.

C-style code comments

Just inside the while loop we see what, at first glance, might look a bit like ASCII art:
/*
R R b I S I S I S b S b S b I b S b S b S b S b Sh b S Sh S 2 S

Handle the player's input
R R I I S I I e S b S S S b b b S b b b S b S b Sh b S Sh S b S

*/
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ASCII art is a niche but fun way of creating images with computer text.

You can read more about it here: https://en.wikipedia.org/wiki/ASCI
I_art.

This previous code is simply another type of comment. This type of comment is known as a
C-style comment. The comment begins with /* and ends with * /. Anything in between is
just for information and is not compiled. I have used this slightly elaborate text to make it
absolutely clear what we will be doing in this part of the code file. And of course you can
now work out that any code that follows will be related to handling the player's input.

Skip over a few lines of code and you will see that we have another C-style comment
announcing that, in that part of the code, we will be updating the scene.

Jump to the next C-style comment and it is plain where we will be drawing all the graphics.

Input, update, draw, repeat

Although this first project uses the simplest possible version of a game loop, every game
will need these phases in the code:

1. Get the player's input (if any).

2. Update the scene based on things such as artificial intelligence, physics, or the
player's input.

3. Draw the current scene.

4. Repeat the above at a fast enough rate to create a smooth and animated game
world.

Now let's look at the code that actually does something within the game loop.

Detecting a key press

Firstly, within the section labeled Handle the player's input we have the following
code:

if (Keyboard::isKeyPressed (Keyboard: :Escape))
{

window.close();

}
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This code checks whether the Escape key is currently pressed. If it is, the highlighted code
uses the window object to close itself. Now, the next time the while loop begins, it will see
that the window object is closed and jump to the code immediately after the closing curly
brace } of the while loop and the game will exit. We will discuss if statements more fully
in Chapter 2: Variables, Operators, and Decisions-Animating Sprites.

Clearing and drawing the scene

At the moment there is no code in the Update the scene section, so let's move on to the
Draw the scene section.

The first thing we do is to rub out the previous frame of animation using the code:

window.clear () ;

What we do now is draw each and every object from the game. At the moment, however,
we don't have any game objects.

The next line of code is this:

window.display () ;

When we draw all the game objects, we are drawing them to a hidden surface ready to be
displayed. The code window.display () flips from the previously displayed surface to the
newly updated (previously hidden) one. This way, the player will never see the drawing
process as the surface has all the sprites added to it. It also guarantees that the scene will be
complete before it is flipped. This prevents a graphical glitch known as tearing. The process
is called double buffering.

Also, notice that all this drawing and clearing functionality is performed using our window
object, which was created from the SEML RenderWindow class.

Running the game

Run the game and you will get a blank, full-screen window that remains until you press the
Esc keyboard key.
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Drawing the game background

At last we will get to see some real graphics in our game. What we need to do is create a
sprite. The first one we will create will be the game background. We can then draw it in
between clearing the window and displaying/flipping it.

Preparing the sprite using a texture

The SFML RenderWindow class allowed us to create our window object to take care of all
the functionality that our game's window needs.

We will now explore two more SFML classes, which will take care of drawing sprites to the
screen. One of these classes, perhaps unsurprisingly, is called Sprite. The other class is
called Texture. A texture is a graphic stored in memory on the Graphics Processing Unit
(GPU).

An object made from the Ssprite class needs an object made from the Texture class in
order to display itself as an image. Add the following highlighted code. Try and work out
what is going on as well. Then we will go through it one line at a time:

int main ()

{
// Create a video mode object
VideoMode vm (1920, 1080);

// Create and open a window for the game
RenderWindow window (vm, "Timber!!!", Style::Fullscreen);

// Create a texture to hold a graphic on the GPU
Texture textureBackground;

// Load a graphic into the texture
textureBackground.loadFromFile ("graphics/background.png) ;

// Create a sprite
Sprite spriteBackground;

// Attach the texture to the sprite
spriteBackground. setTexture (textureBackground) ;

// Set the spriteBackground to cover the screen
spriteBackground.setPosition(0,0);

while (window.isOpen())
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{
First, we create an object called textureBackground from the SFML Texture class.

Texture textureBackground;

Once this is done, we can use the textureBackground object to load a graphic from our
graphics folder, into the textureBackground, like this:

textureBackground.loadFromFile ("graphics/background.png") ;

We only need to specify graphics/background as the path is relative to
the Visual Studio working directory where we created the folder and
added the image.

Next, we create an object called spriteBackground from the SEML Sprite class with this
code:

Sprite spriteBackground;

Then, we can associate the texture object textureBackground with the Sprite object
spriteBackground, like this:

spriteBackground.setTexture (textureBackground) ;

Finally, we can position the spriteBackground object in the window object at coordinates
0, 0:

spriteBackground.setPosition (0,0);

As the background.png graphic in the graphics folder is 1920 pixels wide by 1080 pixels
high, it will neatly fill the entire screen. Just note that this previous line of code doesn't
actually show the sprite. It just sets its position ready for when it is shown.

The object, backgroundSprite, can now be used to display the background graphic. Of
course you are almost certainly wondering why we had to do things in such a convoluted
way. The reason is because of the way that graphics cards and OpenGL work.

Textures take up graphics memory and this memory is a finite resource. Furthermore, the
process of loading a graphic into the GPU's memory is very slow. Not so slow that you can
watch it happen, or that you will see your PC noticeably slow down while it is happening,
but slow enough that you can't do it every frame of the game loop. So it is useful to
dissociate the actual texture textureBackground from any code that we will manipulate
during the game loop.

[53]



C++, SFML, Visual Studio, and Starting the First Game

As you will see when we start to move our graphics, we will do so using the sprite. Any
objects made from the Texture class will sit happily on the GPU, just waiting for an
associated Sprite object to tell them where to show themselves. In later projects we will
also reuse the same Texture object with multiple different Sprite objects, which makes
efficient use of GPU memory.

In summary:

¢ Textures are very slow to load onto the GPU

e Textures are very fast to access once they are on the GPU

e We associate a sprite object with a texture

¢ We manipulate the position and orientation of sprite objects (usually in the
Update the scene section)

We draw the Sprite object, which in turn displays the texture that is associated
with it (usually in the Draw the scene section).

So all we need to do now is use our double-buffering system, provided by our window
object, to draw our new Sprite object (spriteBackground), and we should actually get to
see our game in action.

Double-buffering the background sprite

Finally we need to draw that sprite, and its associated texture, in the appropriate place in
the game loop.

Note that, when I present code that is all from the same block, I don't add
the indenting because it lessens the instances of line wraps in the text of
the book. The indenting is implied. Check out the code file in the
download bundle to see the full use of indenting.

Add the highlighted code:

/*
R R I b I b I b e S b S S S b b Sh S b b b I Sh S b Sb b S Sh S 2 S

Draw the scene
ER S B I I I I I I i I I I I I I I b I I i

*/
// Clear everything from the last run frame
window.clear () ;

// Draw our game scene here
window.draw (spriteBackground) ;
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// Show everything we just drew
window.display () ;

The new line of code simply uses the window object to draw the spriteBackground object,
in between clearing the display and showing the newly drawn scene.

Running the game

Run the program now and you will see the first signs that we have a real game in progress.

It's not going to get Greenlit on Steam in its current state, but we are on our way at least!

Let's take a look at some of the things that might go wrong in this chapter, and as we
proceed through the book.

Handling errors

There will always be problems and errors in every project you make, that is guaranteed!
The tougher a problem is, the more satisfying it is when you solve it. When, after hours of
struggling, a new game feature finally bursts into life, it can cause a genuine high. Without
the struggle, it would somehow be less worthwhile.
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At some point in this book there will probably be some struggle. Remain calm, be confident
that you will overcome it, and then set to work.

Remember that, whatever your problem, it is very unlikely you are the first person in the
world to have ever had this same problem. Think of a concise sentence that describes your
problem or error and then type it in to Google. You will be surprised how quickly,
precisely, and often, someone else will already have solved your problem for you.

Having said that, here are a few pointers (pun intended; see Chapter 8: Pointers, Standard
Template Library, and Texture Management) to get you started, in the event you are struggling
with making this first chapter work.

Configuration errors

The most likely cause of problems in this chapter will be configuration errors. As you
probably noticed during the process of setting up Visual Studio, SFML, the project template,
and the project itself, there are an awful lot of filenames, folders, and settings that need to
be just right. Just one wrong setting could cause one of a number of errors in which the text
doesn't make it clear exactly what is wrong.

If you can't get the empty project with the black screen working in the Creating a reusable
template section, it might be easier to start that section again. Make sure all the filenames
and folders are appropriate for your specific setup and then get the simplest part of the
code running (the part where the screen flashes black and then closes). If you can get to this
stage, then configuration is probably not the issue.

Compile errors

Compile errors are probably the most common error we will experience going forward.
Check that your code is identical to mine, especially semicolons on the ends of lines and
subtle changes in upper and lower case for class and object names. If all else fails, open the
code files in the download bundle and copy and paste it. While it is always possible that a
code typo made it into the book, the code files were made from actual working projects —
they definitely work!
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Link errors

Link errors are most likely caused by missing SFML . d11 files. Did you copy all of them
into the project folder in the section Creating a project from the template?

Bugs

Bugs are what happen when your code works, but not as you expect it to. Debugging can
actually be fun. The more bugs you squash the better your game and the more satisfying
your day's work will be. The trick to solving bugs is to find them early! To do this I
recommend running and playing your game every time you implement something new.
The sooner you find the bug, the more likely the cause will be fresh in your mind. In this
book we will run the code to see the results at every possible stage.

FAQ

Here are some questions that might be on your mind:
Q) I am struggling with the content presented so far. Am I cut out for programming?

A) Setting up a development environment and getting your head round OOP as a concept is
probably the toughest thing you will do in this book. As long as your game is functioning
(drawing the background), you are ready to proceed with the next chapter.

Q) All this talk of OOP, classes, and objects is too much and kind of spoiling the whole
learning experience.

A) Don't worry. We will keep returning to OOP, classes, and objects constantly. In chapter
6: Object-Oriented Programming, Classes, and SFML Views, we will really begin to get grip
with the whole OOP thing. All you need to understand for now is that SFML has written a
whole load of useful classes and we get to use this code by creating usable objects from
those classes.

Q) I really don't get this function stuff.

A) It doesn't matter, we will return to it again and will learn about functions more
thoroughly. You just need to know that, when a function is called, its code is executed, and
when it is done (reaches a return statement), then the program jumps back to the code that
called it.

[57]



C++, SFML, Visual Studio, and Starting the First Game

Summary

That was quite a challenging chapter. It is true that configuring an IDE to use a C++ library
can be a bit awkward and time-consuming. Also, it is well known that the concept of classes
and objects is slightly awkward for people who are new to coding.

Now that we are at this stage, however, we can totally focus on C++, SFML, and games. As
the chapters progress, we will learn more and more C++, as well as how to implement
increasingly interesting game features. As we do so, we will take a further look at things
such as functions, classes, and objects, to help demystify them a little more. Next up we will
learn all the C++ we need to draw some more sprites and animate them as well.
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Decisions — Animating Sprites

In this chapter we will do quite a bit more drawing on the screen and to achieve this we will
need to learn some of the basics of C++.

Here is what is in store:

¢ Learning all about C++ variables

¢ Seeing how to manipulate the values stored in variables
¢ Adding a static tree, ready for the player to chop

¢ Drawing and animating a bee and three clouds

C++ variables

Variables are the way that our C++ games store and manipulate values. If we want to know
how much health the player has then we need a variable. Perhaps you want to know how
many zombies are left in the current wave? That is a variable as well. If you need to
remember the name of the player who got a particular high score, you guessed it, we need a
variable for that. Is the game over or still playing? Yep, that's a variable too.

Variables are named identifiers to locations in memory. So we might name a variable
numberOfZombies and that variable could refer to a place in the memory that stores a
value representing the number of zombies that are left in the current wave.
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The way that computer systems address locations in memory is complex. Programming
languages use variables to give a human-friendly way to manage our data in memory.

Our brief discussion about variables implies that there must be different types of variable.

Types of variable

There are a wide variety of C++ variable types (see the next tip about variables). It would
easily be possible to spend an entire chapter discussing them. What follows is a table of the
most commonly used types in this book. Then we will look at how to actually use each of
these variable types.

Type |Examples of values Explanation
int -42,0,1, 9826, and so on. Integer whole numbers.
float |-1.26£f,5.8999996f,10128.3f Floating point values with precision up to
7 digits.
double | 925.83920655234, Floating point values with precision up to
1859876.94872535 15 digits.
char |a, b, ¢ 1,2, 3 (atotal of 128 symbols Any symbol from the ASCII table (see
including 2, ~, #, and so on...) next tip about variables).
bool |True or false Bool stands for Boolean and can be only
trueor false.
string |Hello everyone! I am a string. Any text value from a single letter or digit
up to perhaps an entire book.

The compiler must be told what type a variable is, so that it can allocate the right amount of
memory for it. It is good practice to use the best and most appropriate type for each and
every variable you use. In practice, however, you will often get away with promoting a
variable. Perhaps you need a floating-point number with just five significant digits? The
compiler won't complain if you store it as a double. However, if you try to store a f1oat or
a double in an int, it will change/cast the value to fit the int. As we progress through the
book, I clarify what is the best variable type to use in each case, and we will even see a few
instances where we deliberately convert/cast between variable types.
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A few extra details worth noticing, in the table above, include the £ postfix next to all the
float values. This f tells the compiler that the value isa f1oat type not a double. A
floating-point value without the f prefix is assumed to be a double. See the next tip about
variables for more about this.

As mentioned previously, there are many more types. If you want to find out more about
types see the next tip about variables.

Constants

Sometimes we need to make sure that a value can never be changed. To achieve this we can
declare and initialize a constant using the const keyword:

const float PI = 3.141f;
const int PLANETS_IN_SOLAR SYSTEM = 8;
const int NUMBER_OF_ENEMIES = 2000;

It is conventional to declare constants in all upper case. The value of the preceding
constants can never be altered. We will see some constants in action in Chapter 4: Loops,
Arrays, Switch, Enumerations, and Functions — Implementing Game Mechanics.

User-defined types

User-defined types are way more advanced than the types we have just seen. When we talk
about user-defined types in C++ we are usually talking about classes. We briefly talked
about classes and their related objects in the previous chapter. We can write code in a
separate file, sometimes in two separate files. From these we will then be able to declare,
initialize, and use them. We will leave how we define/create our own types until chapter é:
Object-Oriented Programming, Classes, and SFML Views.

Declaring and initializing variables

So far we know that variables are for storing the data/values that our games need in order
to work. For example, a variable could represent the number of lives a player has or the
player's name. We also know that there is a wide selection of different types of values that
these variables can represent, such as int, float, bool, and so on. Of course what we
haven't seen yet is how we would actually go about using a variable.

There are two stages for creating and preparing a new variable. The stages are
called declaration and initialization.
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Declaring variables

We can declare variables in C++ like this:

// What is the player's score?
int playerScore;

// What 1is the players first initial
char playerInitial;

// What is the wvalue of pi
float valuePi;

// Is the player alive or dead?
bool isAlive;

Initializing variables

Now we have declared the variables with meaningful names, we can initialize those same

variables with appropriate values, like this:

playerScore = 0;
playerInitial = 'J';
valuePi = 3.141f;
isAlive = true;

Declaring and initializing in one step

When it suits us, we can combine the declaration and initialization steps into one:

int playerScore = 0;

char playerInitial = 'J';
float valuePi = 3.141f;
bool isAlive = true;

Variables tip

As promised, here is the tip on variables. If you want to see a complete list
of C++ types then check this web page: http://www.tutorialspoint.com
/cplusplus/cpp_data_types.htm. If you want a deeper discussion on
floats, doubles, and the f postfix then read this: http://www.cplusplus.c
om/forum/beginner/24483/. And if you want to know the ins and out of
ASCII character codes then there is some more information here: http://w
ww.cplusplus.com/doc/ascii/. Note that these links are for the curious
reader and we have already discussed enough in order to proceed.
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Declaring and initializing user-defined types

We have already seen examples of how we declare and initialize some SFML defined types.
Because the way we can create/define these types (classes) is so flexible, the way we declare
and initialize them is also highly varied. Here are a couple of reminders for declaring and
initializing user-defined types, from the previous chapter.

Create an object of type VideoMode, called vm, and initialize it with two int values, 1920
and 1080:

// Create a video mode object
VideoMode vm (1920, 1080);

Create an object of type Texture, called textureBackground but don't do any
initialization:

// Create a texture to hold a graphic on the GPU

Texture textureBackground;

Note that it is possible (in fact very likely) that even though we are not suggesting any
specific values with which to initialize textureBackground, some variables may be set up
internally. Whether or not an object needs/has the option of giving initialization values at
this point is entirely dependent on how the class is coded and is almost infinitely flexible.
This further suggests that when we get to write our own classes there will be some
complexity. Fortunately, it also means we will have significant power to design our
types/classes, so they are just what we need to make our games! Add this huge flexibility to
SFML-designed classes and the potential for our games is almost limitless.

We will see a few more user-created types/classes provided by SFML in this chapter too and
loads more throughout the book.

Manipulating variables

At this point we know exactly what variables are, the main types, and how to declare and
initialize them, but we still can't do that much with them. We need to manipulate our
variables, add them, take them away, multiply, divide, and test them.

First we will deal with how we can manipulate them and later we will look at how and why
we test them.
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C++ arithmetic and assignment operators

In order to manipulate variables, C++ has a range of arithmetic operators and assignment
operators. Fortunately, most arithmetic and assignment operators are quite intuitive to use,
and those that aren't are quite easy to explain. To get us started, let's look at a table of
arithmetic operators followed by a table of assignment operators that we will regularly use
throughout this book:

Arithmetic Explanation

operator

+ The addition operator can be used to add together the values of two variables
or values.

- The subtraction operator can be used to take away the value of one variable
or value from another variable or value.

The multiplication operator can multiply the value of variables and values.

/ The division operator can divide the value of variables and values.

o\

The modulo operator divides a value or variable by another value or variable
to find the remainder of the operation.

And now for the assignment operators:

Assignment Explanation
operators

= We have already seen this one. It is the assignment operator. We use it to
initialize/set a variable's value.

+= Add the value on the right-hand side to the variable on the left.

-= Take away the value on the right-hand side from the variable on the left.

*= Multiply by the value on the right-hand side by the variable on the left.
/= Divide the value on the right-hand side by the variable on the left.
++ Increment operator; add 1 to a variable

-- Decrement operator; take away 1 from a variable

Technically, all the above operators except for =, -- and ++ are
called compound assignment operators because they comprise more than
one operator.
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Now that we have seen a good range of arithmetic and assignment operators we can
actually see how to manipulate our variables by combining operators, variables, and values
to form expressions.

Getting things done with expressions

Expressions are combinations of variables, operators, and values. Using expressions we can
arrive at a result. Furthermore, as we will soon see, we can use an expression in a test. These
tests can be used to decide what our code should do next. First, let's look at some simple
expressions we might see in our game code:

// Player gets a new high score
hiScore = score;

or

// Set the score to 100
score = 100;

Take a look at the addition operator, used in conjunction with the assignment operator:

// Add to the score when an alien is shot
score = aliensShot + wavesCleared;

or

// Add 100 to whatever the score currently is
score = score + 100;

Notice that it is perfectly acceptable to use the same variable on both sides of an operator.

Take a look at the subtraction operator in conjunction with the assignment operator. This
next code subtracts the value on the right side of the subtraction operator from the value on
the left. It is usually used in conjunction with the assignment operator, for example:

// Uh oh lost a life
lives = lives - 1;

or

// How many aliens left at end of game
aliensRemaining = aliensTotal - aliensDestroyed;
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This is how we might use the division operator. This next code divides the number on the
left by the number on the right. Again, it is usually used with the assignment operator, like
this:

// Make the remaining hit points lower based on swordLevel
hitPoints = hitPoints / swordLevel;

or

// Give player something back for recycling a block
recycledvValueOfBlock = originalvValue / .9f;

Obviously, in the previous example, the variable recycledvalue0OfBlock will need to be
of the type float to accurately store the answer to a calculation like that.

Perhaps unsurprisingly, we could use the multiplication operator like this:

// answer is equal to 100 - of course
answer = 10 * 10;

or

// biggerAnswer = 1000 - of course
biggerAnswer = 10 * 10 * 10;

As an aside, have you ever wondered how C++ got its name? C++ is an
extension of the C language. Its inventor, Bjarne Stroustrup, originally
called it C with classes but the name evolved. If you are interested, read the
C++Shn37at:http://www.cplusplus.com/info/historyﬁ

Now, let's take a look at the increment operator in action. This is a really neat way to add 1
to the value of one of our game's variables.

Take a look at this code:

// Add one to myVariable
myVariable = myVariable + 1;

It gives the same result as this code:

// Much neater and quicker
myVariable ++;

The decrement operator —- is, you guessed it, a really neat way to subtract 1 from
something:

playerHealth = playerHealth -1;
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It is the same as this:

playerHealth —-—;

Let's look at a few more operators in action and then we can get back to building the
Timber!!! game:

someVariable = 10;

// Multiply the variable by 10 and put the answer back in variable
someVariable *= 10;
// someVariable now equals 100

// Divide someVariable by 5 put the answer back into the variable
someVariable /= 5;
// someVariable now equals 20

// Add 3 to someVariable and put the answer back into the variable
someVariable += 3;
// someVariable now equals 23

// Take 25 from someVariable and put the answer back into the variable
someVariable —-= 25;
// someVariable now equals -2

Now it's time to add some more sprites to our game.

Adding clouds, a tree, and a buzzing bee

First we will add a tree. This is going to be really easy. The reason it's easy is because the
tree doesn't move. We will use exactly the same procedure that we used in the previous
chapter when we drew the background.

Preparing the tree

Add the following highlighted code. Notice the un-highlighted code, which is the code that
we have already written. This should help you identify that the new code should be typed
immediately after we set the position of the background, but before the start of the main
game loop. We will recap what is actually going on in the new code after you have added it:

int main ()

{

// Create a video mode object
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VideoMode wvm (1920, 1080);

// Create and open a window for the game
RenderWindow window (vm, "Timber!!!"™, Style::Fullscreen);

// Create a texture to hold a graphic on the GPU
Texture textureBackground;

// Load a graphic into the texture
textureBackground.loadFromFile ("graphics/background.png") ;

// Create a sprite
Sprite spriteBackground;

// Attach the texture to the sprite
spriteBackground.setTexture (textureBackground) ;

// Set the spriteBackground to cover the screen
spriteBackground.setPosition (0, O0);

// Make a tree sprite

Texture textureTree;

textureTree.loadFromFile ("graphics/tree.png");
Sprite spriteTree;

spriteTree.setTexture (textureTree);
spriteTree.setPosition (810, O0);

while (window.isOpen())

{
The five lines of code (excluding the comment) that we just added do the following:

e First, we create an object of the type Texture called textureTree.

Next, we load a graphic into the texture from the tree. png graphics file.

Next, we declare an object of the type Sprite called spriteTree

e Now, we associate textureTree with spriteTree. Whenever we draw
spriteTree it will show the textureTree texture, which is a neat tree graphic.

Finally we set the position of the tree using the coordinates 810 on the x axis and
0 on the y axis.

Let's move on to the bee object, which is handled in an almost identical manner.
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Preparing the bee

The difference between this next code and the tree code is small but important. As the bee
needs to move, we also declare two bee-related variables. Add the highlighted code in the
place shown, and see if you can work out how we might use the variables beeActive and
beeSpeed:

// Make a tree sprite

Texture textureTree;

textureTree.loadFromFile ("graphics/tree.png");
Sprite spriteTree;

spriteTree.setTexture (textureTree);
spriteTree.setPosition (810, O0);

// Prepare the bee

Texture textureBee;

textureBee.loadFromFile ("graphics/bee.png");
Sprite spriteBee;

spriteBee.setTexture (textureBee) ;
spriteBee.setPosition (0, 800);

// Is the bee currently moving?
bool beeActive = false;

// How fast can the bee fly
float beeSpeed = 0.0f;

while (window.isOpen())

{

We create a bee in exactly the same way we created a background and a tree. We use a
Texture and a Sprite, and associate the two. Note that in the previous bee code there was
some new code we haven't seen before. There is a bool variable for determining whether or
not the bee is active. Remember that a bool variable can be either t rue or false. We
initialize beeActive to false, for now.

Next, we declare a new float variable called beeSpeed. This will hold the speed, in pixels
per second, at which our bee will fly across the screen.

Soon we will see how we use these two new variables to move the bee. Before we do, let's
set up some clouds in an almost identical manner.
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Preparing the clouds

Add the highlighted code shown next. Study the new code and try and work out what it
will do:

// Prepare the bee

Texture textureBee;

textureBee.loadFromFile ("graphics/bee.png");
Sprite spriteBee;

spriteBee.setTexture (textureBee) ;
spriteBee.setPosition (0, 800);

// Is the bee currently moving?
bool beeActive = false;

// How fast can the bee fly
float beeSpeed = 0.0f;

// make 3 cloud sprites from 1 texture
Texture textureCloud;

// Load 1 new texture
textureCloud.loadFromFile ("graphics/cloud.png") ;

// 3 New sprites with the same texture
Sprite spriteCloudl;
Sprite spriteCloud2;
Sprite spriteCloud3;
spriteCloudl. setTexture (textureCloud);
spriteCloud2. setTexture (textureCloud);
spriteCloud3. setTexture (textureCloud);

// Position the clouds off screen
spriteCloudl.setPosition (0, 0);

spriteCloud2.setPosition (0, 250);
spriteCloud3.setPosition (0, 500);

// Are the clouds currently on screen?
bool cloudlActive = false;
bool cloud2Active = false;
bool cloud3Active = false;

// How fast is each cloud?
float cloudlSpeed = 0.0f;
float cloud2Speed 0.0f;
float cloud3Speed 0.0f;

while (window.isOpen())
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{

The only thing about the code we have just added that might seem a little odd is that we
have only one object of the type Texture. It's completely normal for multiple Sprite
objects to share a texture. Once a Texture is stored in the GPU memory it can be associated
with a Sprite object very quickly. It is only the initial loading of the graphic in the
loadFromFile code that is a relatively slow operation. Of course, if we wanted three
different-shaped clouds then we would need three textures.

Apart from the minor texture issue, the code we have just added is nothing new compared
to the bee. The only difference is that there are three cloud sprites, three bool variables to
determine if each cloud is active and three f1loat variables to hold the speed for each cloud.

Drawing the tree, the bee, and the clouds
Finally we can draw them all onto the screen by adding this highlighted code in the

drawing section:

/*

KK AKRK A KRR AR AR KA AKRA KA AR A AR A A A AR A AR AR A XA A KKK

Draw the scene
R I R I I I I I I I e b b b I b b b b b b b b b b b 2 b e

*/

// Clear everything from the last run frame
window.clear () ;

// Draw our game scene here
window.draw (spriteBackground) ;

// Draw the clouds

window.draw (spriteCloudl) ;
window.draw (spriteCloud2) ;
window.draw (spriteCloud3);

// Draw the tree
window.draw (spriteTree) ;

// Draw the insect
window.draw (spriteBee) ;

// Show everything we Jjust drew
window.display () ;
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Drawing the three clouds, the bee, and the tree is done in exactly the same way that the
background was drawn. Notice, however, the order in which we draw the different objects
to the screen. We must draw all the graphics after the background or they will be covered,
and we must draw the clouds before the tree or they will look a bit odd drifting in front of
the tree. The bee would look OK either in front or behind the tree. I opted to draw the bee in
front of the tree so that it can try and distract our lumberjack, a bit like a real bee might.

Run Timber!!! and gaze in awe at the tree, three clouds, and a bee, which don't do anything!
They look like they are lining up for a race, where the bee goes backwards.

Using what we know about operators, we could try and move the graphics around that we
have just added, but there are a couple of problems. Firstly, real clouds and bees move in a
non-uniform manner. They don't have a set speed or location. Although their location and
speed are determined by factors such as wind speed or how much of a hurry the bee might
be in, to the casual observer the path they take, and their speed, appear random.

Random numbers

Random numbers are useful for lots of reasons in games. Perhaps you could use them for
determining what card the player is dealt, or how much damage within a certain range is
subtracted from an enemy's health. As hinted at, we will use random numbers to determine
the starting location and the speed of the bee and the clouds.
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Generating random numbers in C++

To generate random numbers we will need to use some more C++ functions, two more to be
precise. Don't add any code to the game yet. Let's just take a look at the syntax and the steps
required with some hypothetical code.

Computers can't actually pick random numbers. They can only use algorithms/calculations
to pick a number that appears to be random. So that this algorithm doesn't constantly return
the same value, we must seed the random number generator. The seed can be any integer
number, although it must be a different seed each time you require a unique random
number. Take a look at this code, which seeds the random number generator:

// Seed the random number generator with the time
srand ( (int)time (0));

The code above gets the time from the PC using the t ime function like this time (0). The
call to the t ime function is enclosed as the value to be sent to the srand function. The result
of this is that the current time is used as the seed.

The previous code is made to look a little more complicated because of the slightly unusual-
looking (int) syntax. What this does is convert/cast the value returned from t ime to an
int. This is required by the srand function in this situation.

A conversion from one type to another is called a cast.

So, in summary, this is what happens in the previous line of code:

e [t gets the time using time
e It converts it to type int
e It sends this resulting value to srand, which seeds the random number generator

The time is, of course, always changing. This makes the t ime function a great way to seed
the random number generator. However, think about what might happen if we seed the
random number generator more than once and in such quick succession that t ime returns
the same value? We will see and solve this problem when we animate our clouds.

[73]



Variables, Operators, and Decisions — Animating Sprites

At this stage we can create a random number between a range, and save it to a variable for
later use:

// Get the random number & save it to a variable called number

o

int number = (rand() % 100);

Notice the odd-looking way we assign a value to number. By using the Modulo operator %
and the value of 100, we are asking for the remainder, after dividing the number returned
from rand by 100. When you divide by 100, the highest number you can possibly have as a
remainder is 99. The lowest number possible is 0. Therefore the previous code will generate
a number between 0 and 99 inclusive. This knowledge will be really useful for generating a
random speed and starting location for our bees and clouds.

We will do this soon, but we first need to learn how to make decisions in C++.

Making decisions with if and else

The C++ if and else keywords are what enable us to make decisions. Actually, we have
already seen if in action in the previous chapter when we detected, in each frame, whether
the player had pressed the Esc key:

if (Keyboard::isKeyPressed (Keyboard: :Escape))
{

window.close () ;

}

So far we have seen how we can use arithmetic and assignment operators to create
expressions. Now we can see some new operators.

Logical operators

Logical operators are going to help us make decisions by building expressions that can be
tested for a value of either true or false. At first this might seem like quite a narrow choice
and insufficient for the kind of choices that might be needed in an advanced PC game. Once
we dig a little deeper, we will see that we can actually make all the required decisions we
will need, with just a few logical operators.
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Here is a table of the most useful logical operators. Take a look at them and their associated
examples, and then we will see how to put them to use.

Logical
operator

Name and example

The comparison operator tests for equality and is either true or false. An
expression such as (10 == 9), for example, is false. 10 is obviously not equal to 9.

This is the logicaNOT operator. The expression (! (2 + 2 == 5)). Thisis true

because 2 + 2is NOT 5

This is another comparison operator but is different to the = comparison operator.
This tests if something is NOT equal. For example, the expression (10 != 9) is
true. 10 is not equal to 9.

Another comparison operator — actually there are a few more as well. This tests if
something is greater than something else. The expression (10 > 9) is true.

You guessed it. This tests for values less than. The expression (10 < 9) is false.

This operator tests for whether one value is greater than or equal to the other, and
if either is true, the result is true. For example, the expression (10 >= 9) is true.
The expression (10 >= 10) is also true.

Like the previous operator, this one tests for two conditions, but this time less than
or equal to. The expression (10 <= 9) is false. The expression (10 <= 10) is
true.

&&

This operator is known as logical AND. It tests two or more separate parts of an
expression and both parts must be true in order for the result to be true. Logical
AND is usually used in conjunction with the other operators to build more
complex tests. The expression ( (10 > 9) && (10 < 11)) is true because both
parts are true, so the expression is true. The expression ( (10 > 9) && (10 <
9) ) is false because only one part of the expression is true and the other is false.

This operator is called logical OR, and it is just like logical AND except that at least
one, of two or more parts of an expression, needs to be true for the expression to be
true. Let's look at the last example we used above but replace the && with | |. The
expression ( (10 > 9) || (10 < 9)) is now true because one part of the
expression is true.

Let's meet the C++ i f and else keywords which will enable us to put all these logical
operators to good use.
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C++ if and else

Let's make the previous examples less abstract. Meet the C++ i £ keyword. We will use i £
and a few operators along with a small story to demonstrate their use. Next follows a made-
up military situation that will hopefully be less abstract than the previous examples.

If they come over the bridge, shoot them!

The captain is dying and, knowing that his remaining subordinates are not very
experienced, he decides to write a C++ program to convey his last orders for after he has
died. The troops must hold one side of a bridge while awaiting reinforcements.

The first command the captain wants to make sure his troops understand is this:
“If they come over the bridge, shoot them!”

So, how do we simulate this situation in C++? We need a bool variable:
isComingOverBridge. The next bit of code assumes that the i sComingOverBridge
variable has been declared and initialized to either t rue or false.

We can then use if like this:

if (isComingOverBridge)
{
// Shoot them

}

If the isComingOverBridge variable is equal to t rue, the code inside the opening and
closing curly braces { . . . } will run. If not, the program continues after the if block and
without running the code within it.

Or do this instead

The captain also wants to tell his troops to stay put, if the enemy is not coming over the
bridge.

Now we can introduce another C++ keyword, el1se. When we want to explicitly do
something when the i f does not evaluate to t rue, we can use else.
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For example, to tell the troops to stay put if the enemy is not coming over the bridge, we
could write this code:

if (isComingOverBridge)
{
// Shoot them

else

{
// Hold position
}

The captain then realized that the problem wasn't as simple as he first thought. What if the
enemy comes over the bridge, but has too many troops? His squad would be overrun and
slaughtered. So, he came up with this code (we'll use some variables as well this time.):

bool isComingOverBridge;
int enemyTroops;
int friendlyTroops;

// Initialize the previous variables, one way or another

// Now the if
if (isComingOverBridge && friendlyTroops > enemyTroops)

{
// shoot them

else if (isComingOverBridge && friendlyTroops < enemyTroops)
{
// blow the bridge

else

{
// Hold position
t

The above code has three possible paths of execution. The first one is if the enemy is coming
over the bridge, and the friendly troops are greater in number:

if (isComingOverBridge && friendlyTroops > enemyTroops)
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The second is if the enemy troops are coming over the bridge but outnumber the friendly
troops:

else if (isComingOveBridge && friendlyTroops < enemyTroops)

Then the third and final possible outcome, which will execute if neither of the others is
true, is captured by the final e1se, without an i f condition.

Reader challenge

Can you spot a flaw with the preceding code? One that might leave a bunch of
inexperienced troops in complete disarray? The possibility of the enemy troops and friendly
troops being exactly equal in number has not been handled explicitly, and would therefore
be handled by the final else. The final else is meant for when there are no enemy troops. I
guess any self-respecting captain would expect his troops to fight in this situation. He could
change the first i f statement to accommodate this possibility:

if (isComingOverBridge && friendlyTroops >= enemyTroops)

And finally, the captain's last concern was that, if the enemy came over the bridge waving
the white flag of surrender and were promptly slaughtered, then his men would end up as
war criminals. The C++ code needed was obvious. Using the wavingWhiteFlag Boolean
variable he wrote this test:

if (wavingWhiteFlag)
{
// Take prisoners

}

But the issue of where to put this code was less clear. In the end, the captain opted for the
following nested solution and for changing the test for wavingWhiteFlag to logical NOT,
like this:

if (!wavingWhiteFlag)
{
// not surrendering so check everything else
if (isComingOverTheBridge && friendlyTroops >= enemyTroops)
{
// shoot them
}
else if (isComingOverTheBridge && friendlyTroops < enemyTroops)
{
// blow the bridge
}
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}

else

{
// this is the else for our first if
// Take prisoners

{
// Holding position

This demonstrates that we can nest i f and else statements inside one another to create
quite deep and detailed decisions.

We could go on making more and more complicated decisions with i f and else but what
we have seen is more than sufficient as an introduction. It is probably worth pointing out
that, very often there is more than one way to arrive at a solution to a problem. The right
way will usually be the way that solves the problem in the clearest and simplest manner.

We are getting closer to having all the C++ knowledge we need to be able to animate our
clouds and bee. We have one final animation issue to discuss and then we can get back to
the game.

Timing
Before we can move the bee and the clouds, we need to consider timing. As we already

know, the main game loop executes over and over again, until the player presses the
Esc key.

We have also learnt that C++ and SFML are exceptionally fast. In fact, my ageing laptop
executes a simple game loop (such as the current one) at around five thousand times per
second.

The frame-rate problem

Let's consider the speed of the bee. For the purpose of discussion we could pretend that we
are going to move it at 200 pixels per second. On a screen that is 1920 pixels wide, it would
take, very approximately, 10 seconds to cross the entire width, because 10 x 200 is 2000
(near enough to 1920).
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Furthermore, we know that we can position any of our sprites with
setPosition(...,...). Wejustneed to put the x and the y coordinates in the
parentheses.

In addition to setting the position of a sprite, we can also get the position of a sprite. To get
the horizontal x coordinate of the bee, for example, we would use this code:

int currentPosition = spriteBee.getPosition() .x;

The current x coordinate of the bee is now stored in currentPosition. To move the bee to
the right, we could then add the appropriate fraction of 200 (our intended speed) divided
by 5000 (the approximate frames per second on my laptop) to currentPosition like this:

currentPosition += 200/5000;

Now we could use setPosition tomove our bee. It would smoothly move from left to
right by 200 divided by 5000 pixels each frame. But there are two big problems with this
approach.

Frame rate is the number of times per second that our game loop is processed. That is, the
number of times that we handle the player's input, update the game objects, and draw them
onto the screen. We will expand on and discuss frame rate implications now and
throughout the rest of the book.

The frame rate on my laptop might not always be constant. The bee might look like it is
intermittently boosting its way across the screen.

And of course, we want a wider audience for our game than just my laptop! Every PC's
frame rate will vary, at least slightly. If you have a really old PC, the bee will appear to be
weighed down with lead and if you have the latest gaming rig it will probably be
something of a blurry turbo bee.

Fortunately, this problem is the same for every game and SFML has provided a solution.
The easiest way to understand the solution is to implement it.

The SFML frame-rate solution

We will now measure and use the frame rate to control our game. To get started with
implementing this, add this code just before the main game loop:

// How fast is each cloud?
float cloudlSpeed = 0;
float cloud2Speed = 0;
float cloud3Speed

I
o
~
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// Variables to control time itself
Clock clock;

while (window.isOpen ())

{

In the previous code we declare an object of the type Clock and we name it clock. The
class name starts with a capital letter and the object name (that we will actually use) starts
with a lower-case letter. The object name is arbitrary but clock seems like an appropriate
name for, well, a clock. We will add some more time-related variables here soon as well.

Now in the update section of our game code add this highlighted code:
/ *
R R I b b b b b I S b I b S b b Sh S Sb b b I Sh S 2b S Sb b S Sb S 2 3

Update the scene
R R I b b b b b I S b I S S b b Sh S b b b I 2h S 2b S Sb b S Sb S 2 3

*/

// Measure time
Time dt = clock.restart();

/*
R R S b I b b b I S b S b S b b Sh S b b b I dh S 2b I Sb b S Sb S 2 3

Draw the scene
R I i I I I I I I I I I I I I b b I b b I I b b

*/

The clock.restart () function, as you might expect, restarts the clock. We want to restart
the clock each and every frame so that we can time how long each and every frame takes. In
addition, however, it returns the amount of time that has elapsed since the last time we
restarted the clock.

As a result of this, in the previous code, we are declaring an object of the type Time, called
dt, and using it to store the value returned by the clock.restart () function.

Now, we have a Time object, called dt, which holds the amount of time that elapsed since
the last time we updated the scene and restarted the clock. Maybe you can see where this is

going.

Let's add some more code to the game and then we will see what we can do with dt.

dt stands for delta time, the time between two updates.
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Moving the clouds and the bee

Let's use the elapsed time since the last frame, to breathe life into the bee and the clouds.
This will solve the problem of having a consistent frame rate across different PCs.

Giving life to the bee

The first thing we want to do is to set up the bee at a certain height and a certain speed. We
only want to do this when the bee is inactive. So we wrap the next code in an i f block.
Examine and add the highlighted code, then we will discuss it:

/*
KK AKKIAKARAIRKAAKRKAIAAA KA AN A A AR A A AR A A A A XA Xk K K

Update the scene

KK AKRKIAKARAIRKAAKRA AR AR A A A A A AR A A AR A A AR A A XA Xk K K

*/

// Measure time
Time dt = clock.restart();

// Setup the bee
if ('beeActive)
{
// How fast is the bee
srand ((int)time (0));
beeSpeed = (rand() % 200) + 200;

// How high is the bee
srand((int)time (0) * 10);

float height = (rand() % 500) + 500;
spriteBee.setPosition (2000, height);
beeActive = true;

}

/*

KK AKRKIAKARAIRKAA KNI A AA KA AR A A AR A A AR A A AR A A XA Rk KK

Draw the scene
R I b i I I I b b I b b I b b b b b b a2 b b I b b b b b b b 2 b e

*/
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Now, if the bee is not active, just like it won't be when the game first starts,
if (!beeActive) will be true and the code above will do the following things, in this
order:

¢ Seed the random number generator
¢ Get a random number between 199 and 399 and assign the result to beeSpeed

¢ Seed the random number generator again
¢ Get a random number between 499 and 999 and assign the result to a new float
variable called height

e Set the position of the bee to 2000 on the x axis (just off-screen to the right) and to
whatever height equals on the y axis

e Set beeActive to true

Note that the height variable is the first variable we have ever declared
inside the game loop. Furthermore, because it was declared inside an i f
block, it is actually “invisible” outside the i f block. This is fine for our use
because once we have set the height of the bee we don't need it any more.
This phenomenon, which affects variables, is called scope. We will explore
this more fully in chapter 4: Loops, Arrays, Switch, Enumerations, and
Functions — Implementing Game Mechanics.

If we run the game, nothing will actually happen to the bee yet, but now the bee is active we
can write some code that runs when beeActive is true.

Add the following highlighted code, which, as you can see, executes whenever beeActive
is t rue. This is because it follows with an else after the i f (! beeActive) block:

// Set up the bee
if (!beeActive)

{

// How fast is the bee
srand( (int)time (0) );
beeSpeed = (rand() % 200) + 200;

// How high is the bee

srand( (int)time (0) * 10);

float height = (rand() % 1350) + 500;
spriteBee.setPosition (2000, height);
beeActive = true;

else
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// Move the bee
{

spriteBee.setPosition (
spriteBee.getPosition() .x -
(beeSpeed * dt.asSeconds()),
spriteBee.getPosition() .y);

// Has the bee reached the right hand edge of the screen?
if (spriteBee.getPosition().x < -100)
{
// Set it up ready to be a whole new cloud next frame
beeActive = false;
}
}

/*
dhkhkhkhkkhkhkhkhkhkhkhkrhkkhkrkhkhkrhkhkhkhkhkhkhkrhkkrhkhkrkhkkkkhxx*

Draw the scene
hhkkhhkhkhkrkhkhhkhkhkhhrkhhhkhkhkkhhkhkhkrkhkhkhhhkhkhkrkhhhkkhhkx

*/
In the else block the following things happen.

The bee position is changed using the following criteria. The setPosition function uses
the getPosition function to get the current x coordinate of the bee. It then adds beespeed
* dt.asSeconds () to that coordinate.

The beespeed variable value is many pixels per second and was randomly assigned in the
previous if block. The value of dt .asSeconds () will be a fraction of 1 that represents
how long the previous frame of the game took.

Assume that the bee's current x coordinate is 1000. Now suppose a fairly basic PC loops at
5000 frames per second. This would mean that dt . asSeconds would be 0.0002. And
further suppose that beeSpeed was set to the maximum 399 pixels per second. Then the
code that determines the value that setPosition uses for the x coordinate can be
explained like this:

1000 - 0.0002 x 399

So the new position on the x axis for the bee would be 999.9202. We can see that the bee is,
very smoothly drifting to the left, at well under a pixel per frame. If the frame rate
fluctuates then the formula will produce a new value to suit. If we run the same code on a
PC that only achieves 100 frames per second or a PC that achieves a million frames per
second, the bee will move at the same speed.
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The setPosition function uses getPosition () .y to keep the bee in exactly the same y
coordinate throughout this cycle of being active.

The final code in the e1se block we just added is this:

// Has the bee reached the right hand edge of the screen?
if (spriteBee.getPosition().x < -100)
{

// Set it up ready to be a whole new cloud next frame
beeActive = false;

}

This code tests each and every frame (when beeActive is true), whether the bee has
disappeared off the left-hand side of the screen. If the getPosition function returns less
than -100, it will certainly be out of view of the player. When this has occurred, beeActive
is set to false and, on the next frame, a new bee will be set flying at a new random height
and a new random speed.

Try running the game and watch our bee dutifully fly from right to left and then come back
to the right again at a new height and speed. It's almost like a new bee every time.

Of course a real bee would stick around for ages and pester you while
you're trying to concentrate on chopping the tree. We will make some
smarter game characters in the next project.

Now we will get the clouds moving in a very similar way.

Blowing the clouds

The first thing we want to do is set up the first cloud at a certain height and a certain speed.
We only want to do this when the cloud is inactive. So we wrap the next code in an if
block. Examine and add the highlighted code, just after the code we added for the bee, then
we will discuss it. It is almost identical to the code we used for the bee:

else
// Move the bee
{

spriteBee.setPosition (
spriteBee.getPosition() .x -
(beeSpeed * dt.asSeconds()),
spriteBee.getPosition() .y);
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// Has the bee reached the right hand edge of the screen?
if (spriteBee.getPosition().x < -100)
{

// Set it up ready to be a whole new bee next frame
beeActive = false;

}

// Manage the clouds
// Cloud 1
if (!'cloudlActive)

{
// How fast is the cloud

srand ((int)time (0) * 10);
cloudlSpeed = (rand() % 200);

// How high is the cloud

srand ((int)time (0) * 10);

float height = (rand() % 150);
spriteCloudl.setPosition(-200, height);
cloudlActive = true;

/*
dhkhkhkhkkhkhkhkhkhkhkhkrhkkhkrkhkhkrhkhkhkhkhkhkhkrhkkrhkhkrkhkkkkx*x*

Draw the scene
hhkkhkhkhkhkrkhkhhkhkhkhhrkhhkhkhkhkkhhkhkhkrkhkhkhhhkhkhkrkhhhkkhhkx

*/

The only difference between the code we have just added and the bee code is that we work
on a different sprite and use different ranges for our random numbers. Also, we use *10 to
the result returned by time (0) so we are always guaranteed to get a different seed for each
of the clouds. When we code the other cloud movement next you will see that we use *20
and* 30 respectively.

Now we can take action when the cloud is active. We will do so in the else block. As with
the i f block, the code is identical to that of the bee, except that all the code works on the
cloud and not the bee:

// Manage the clouds
if (!cloudlActive)
{

// How fast is the cloud
srand( (int)time (0) * 10);
cloudlSpeed = (rand() % 200);
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// How high is the cloud

srand( (int)time (0) * 10);

float height = (rand() % 150);
spriteCloudl.setPosition (-200, height);
cloudlActive = true;

t
else
{
spriteCloudl.setPosition (
spriteCloudl.getPosition() .x +
(cloudlSpeed * dt.asSeconds()),
spriteCloudl.getPosition() .y);

// Has the cloud reached the right hand edge of the screen?
if (spriteCloudl.getPosition().x > 1920)
{
// Set it up ready to be a whole new cloud next frame
cloudlActive = false;

}

/*
dhkhkhkhkkhkhkhkhkhkhkhkrhkkhkrkhkhkrhkhkhkhkhkhkhkrhkkrhkhkrkhkkkkx*x*

Draw the scene
hhkkhkhkhkhkrkhkhhkhkhkhhrkhhkhkhkhkkhhkhkhkrkhkhkhhhkhkhkrkhhhkkhhkx

*/

Now we know what to do, we can duplicate the same code for the second and third clouds.
Add this highlighted code that handles the second and third clouds, immediately after the
code for the first cloud:

// Cloud 2

if (!'cloud2Active)

{
// How fast is the cloud
srand ((int)time (0) * 20);
cloud2Speed = (rand() % 200);
// How high is the cloud
srand ((int)time (0) * 20);
float height = (rand() % 300) - 150;
spriteCloud2.setPosition(-200, height);
cloud2Active = true;

}

else
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{
spriteCloud2.setPosition (
spriteCloud2.getPosition() .x +
(cloud2Speed * dt.asSeconds()),
spriteCloud2.getPosition() .y);
// Has the cloud reached the right hand edge of the screen?
if (spriteCloud2.getPosition().x > 1920)
{
// Set it up ready to be a whole new cloud next frame
cloud2Active = false;
}
}
if (!cloud3Active)
{
// How fast is the cloud
srand ( (int)time (0) * 30);
cloud3Speed = (rand() % 200);
// How high is the cloud
srand ( (int)time (0) * 30);
float height = (rand() % 450) - 150;
spriteCloud3.setPosition(-200, height);
cloud3Active = true;
}
else
{
spriteCloud3.setPosition (
spriteCloud3.getPosition() .x +
(cloud3Speed * dt.asSeconds()),
spriteCloud3.getPosition() .y);
// Has the cloud reached the right hand edge of the screen?
if (spriteCloud3.getPosition().x > 1920)
{
// Set it up ready to be a whole new cloud next frame
cloud3Active = false;
}
}
/*

dhkhkhkhkkhkhkhkhkhkhkhkrhkkhkrkhkhkrhkhkhkhkhkhkhkrhkkrhkhkrkhkkkkhxx*

Draw the scene
hhkkhkhkhkhkrkhkhkhkhkhkhkhhrkhhkhkhkhkkhhkhkhkrkhkhkhhhkhkhkrkhhhkkhhkx

*/
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Now you can run the game and the clouds will randomly and continuously drift across the
screen, and the bee will buzz from right to left before re-spawning once more back on the
right.

Does all this cloud and bee handling seem a little bit repetitious? We will
see how we could save lots of typing and make our code more readable. In
C++ there are ways of handling multiple instances of the same type of
variable or object. These are called arrays and we will learn about them in
Chapter 4: Loops, Arrays, Switch, Enumerations, and Functions —
Implementing Game Mechanics. At the end of the project, once we have
learnt about arrays, we will discuss how we could improve our cloud
code.

Take a look at a few frequently asked questions related to the topics in this chapter.

FAQ

Q) Why do we set the bee to inactive when it gets to -100? Why not just zero because zero is
the left-hand side of the window?

A) The bee graphic is 60 pixels wide and its origin is at the top left pixel. So when the bee is
drawn with its origin at x equals zero, the entire bee graphic is still on screen for the player
to see. By waiting until it is at -100, we can be sure it is definitely out of the player's view.

Q) How do I know how fast my game loop is?

A) To measure this we will need to learn a few more things. We will add the ability to
measure and display the current frame rate in chapter 5: Collisions, Sound, and End
Conditions — Making the Game Playable.
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Summary

In this chapter we learnt that a variable is a named storage location in memory, in which we
can keep values of a specific type. Types include int, float, double, bool, String, and
char.

We can declare and initialize all the variables we need, to store the data for our game. Once
we have our variables, we can manipulate them using the arithmetic and assignment
operators and use them in tests with the logical operators. Used in conjunction with the i £
and else keywords, we can branch our code dependent upon the current situation in the
game.

Using all this new knowledge, we animated some clouds and a bee. In the next chapter we
will continue to use these skills to add a Heads Up Display(HUD) and add more input
options for the player, as well as representing time visually via a time bar.
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In this chapter we will spend around half the time learning how to manipulate text and
display it on the screen, and the other half looking at timing and how a visual time bar can
create a sense of urgency in the game.

We will cover the following topics:

¢ Pausing and restarting the game
e C++ strings

SFML Text and SFML font classes
Adding a HUD to Timber!!!
Adding a time bar to Timber!!!

Pausing and restarting the game

As we progress with this game over the next three chapters, the code will obviously get
longer and longer. So, now it seems like a good time to think ahead and add a little bit more
structure into our code. We will add this structure to give us the ability to pause and restart
the game.

We will add code so that when the game is first run, it will be paused. The player will be
able to press the Enter key to get the game started. Then the game will run until either the
player gets squished or runs out of time. At this point the game will pause and wait for the
player to press Enter key, to restart again.
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Let's step through setting this up a bit at a time. First, declare a new bool variable called
paused, outside the main game loop, and initialize it to t rue:

// Variables to control time itself
Clock clock;

// Track whether the game is running
bool paused = true;

while (window.isOpen())

/*
KAKKAA KA A KA AR AR A AR A A A AR A AR AR A A XA A AR A x XA,k

Handle the players input

KAKAA KA A A A A XA A I A A A AR A A AR A A AR A AR A XA,k

*/
Now, whenever the game is run we have a variable, paused, that will be t rue.

Next, we will add another if statement where the expression will check to see whether the
Enter key is currently being pressed. If it is being pressed it sets paused to false. Add the
highlighted code just after our other keyboard-handling code:

/ *

Handle the players input

KA A KA R KA A AR A IR A A A A A A A AR A A A A A A A A Ak KKk

*/
if (Keyboard::isKeyPressed (Keyboard: :Escape))
{
window.close () ;
}

// Start the game
if (Keyboard: :isKeyPressed (Keyboard: :Return))
{

paused = false;

}

/*

KA A KA R KA A AR AR A A AR A A AR A A A d A AR A A Ak KKk

Update the scene

KA A KA R KA A AR A IR A A AR A A AR A A A d A AR A A Ak Kk

*/
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Now we have a bool called paused, which starts off t rue but changes to false when the
player presses the Enter key. At this point, we have to make our game loop respond
appropriately, based on whatever the current value of paused might be.

This is how we will proceed. We will wrap the entire, update part of the code, including the
code we wrote in the last chapter to move the bee and clouds, in an i f statement.

Notice that, in the next code, the if block will only execute when paused is not equal to
true. Or to put it another way, the game won't move/update when it is paused.

This is exactly what we want. Look carefully at the exact place to add the new i f statement
and its corresponding opening and closing curly braces { . . . }. If they are put in the wrong
place, things will not work as expected.

Add the highlighted code to wrap the update part of the code, paying close attention to the
context shown next. I have added . . . on a few lines to represent hidden code. Obviously
the . .. is not real code and should not be added to the game. You can identify where to
place the new code (highlighted), at the start and the end, by the un-highlighted code
surrounding it:

/ *

Update the scene
KK AKRK A KRR AR AR KA AR AR A AR A AR A A A AR A AR AR A XA A KKK

*/

if (!paused)
{

// Measure time

// Has the cloud reached the right hand edge of the screen?
if (spriteCloud3.getPosition().x > 1920)
{

// Set it up ready to be a whole new cloud next frame
cloud3Active = false;

}
} // End if (!paused)
/*

KK AKRKAKRA AR AR KA AR AR A AR A AR A A A AN A AR AR A XA A KKK

Draw the scene
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dhkhkhkhkkhkhkhkhkhkhkhkrhkkhkrkhkhkrhkhkhkhkhkhkhkrhkkrhkhkrkhkkxkkxkx*

*/

Notice that, when you place the closing curly brace of the new if block, Visual Studio
neatly adjusts all the indenting, to keep the code tidy.

Now you can run the game and everything will be static until you press the Enter key. It is
now possible to go about adding features to our game and we just need to remember when
the player dies or runs out of time, we need to set paused to true.

In the previous chapter we had a first glimpse of C++ strings. We need to learn a bit more
about them so we can implement the player's HUD.

C++ strings

In the previous chapter we briefly mentioned strings and we learned that a string can hold
alphanumeric data in anything from a single character to a whole book. We didn't look at
declaring, initializing, or manipulating strings. So let's do that now.

Declaring strings

Declaring a string variable is simple. We state the type, followed by the name:

String levelName;
String playerName;

Once we have declared a string we can assign a value to it.

Assigning a value to strings

To assign a value to a string, as with regular variables, we simply put the name, followed by
the assignment operator, then the value:

levelName = "Dastardly Cave";
playerName = "John Carmack";

Note that the values need to be enclosed in quotation marks. As with regular variables we
can also declare and assign values in a single line:

String score = "Score = 0";
String message = "GAME OVER!!";
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This is how we can change our string variables.

Manipulating strings
We can use the #include <sstream> directive to give us some extra power with our

strings. The sstream class enables us to add some strings together. When we do so it is
called concatenation:

String partl = "Hello ";
String part2 = "World";

sstream ss;
ss << partl << part2;

// ss now holds "Hello World"

In addition to using sstream objects, a string variable can even be concatenated with a
variable of a different type. This next code starts to reveal how strings might be quite useful
to us:

String scoreText = "Score = ";

int score = 0;

// Later in the code
score ++;

sstream ss;
ss << scoreText << score;
// ss now holds "Score = 1"

The << operator is a bitwise operator. C++ however, allows you to write
your own classes and override what a specific operator does, within the
context of your class. The sstream class has done this to make the <<
operator work the way it does. The complexity is hidden in the class. We
can use its functionality without worrying about how it works. If you are
feeling adventurous you can read about operator overloading at: http://w
ww.tutorialspoint.com/cplusplus/cpp_overloading.htm.anldOHT
need any more information in order to continue with the project.

Now we know the basics of C++ strings, and how we can use sstream, we can see how to
use some SFML classes to display them on the screen.
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SFML Text and Font

Let's briefly discuss the Text and Font classes with some hypothetical code, before we
actually go ahead and add code to our game.

The first step to drawing text on the screen is to have a font. In the first chapter we added a
font file to the project folder. Now we can load the font, ready for use, into an SFML Font
object.

The code to do so looks like this:

Font font;
font.loadFromFile ("myfont.ttf");

In the previous code we first declare the Font object and then load an actual font file. Note
that myfont . ttf is a hypothetical font and we could use any font that is in the project
folder.

Once we have loaded a font we need an SFML Text object:
Text myText;

Now we can configure our Text object. This includes the size, the color, the position on
screen, the string that holds the message, and, of course, associating it with our font object:

// Assign the actual message
myText.setString ("Press Enter to start!");

// assign a size
myText.setCharacterSize (75);

// Choose a color
myText.setFillColor (Color::White);

// Set the font to our Text object
myText.setFont (font) ;

Let's add a HUD to Timber!!!
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Adding a score and a message

Now we know enough about strings, SFML Text, and SFML Font to go about
implementing the HUD.

The next thing we need to do is to add another #include directive to the top of the code
file. As we have learned, the sstream class adds some really useful functionality for
combining strings, and other variable types, together into a string.

Add the following line of highlighted code:

#include "stdafx.h"
#include <sstream>
#include <SFML/Graphics.hpp>

using namespace sf;

int main ()

{

Next we will set up our SFML Text objects. One will hold a message that we will vary to
suit the state of the game, and the other will hold the score and needs to be regularly
updated.

The next code that declares the Text and Font objects loads the font, assigns the font to the
Text objects, and then adds the string messages, color, and size. This should look familiar
from our discussion in the previous section. In addition, we add a new int variable called
score which we can manipulate to hold the player's score.

Remember that if you chose a different font from KOMIKAP_.tt £, back in
Chapter 1: C++, SFML, Visual Studio, and Starting the First Game, you will
need to change that part of the code to match the . ttf file that you have
in the Visual Studio Stuff/Projects/Timber/Timber/fonts
folder.

Add the highlighted code and we will be ready to move on to updating the HUD:

// Track whether the game is running
bool paused = true;

// Draw some text
int score = 0;

sf::Text messageText;
sf::Text scoreText;
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// We need to choose a font
Font font;
font.loadFromFile ("fonts/KOMIKAP_.ttf");

// Set the font to our message
messageText .setFont (font) ;
scoreText .setFont (font) ;

// Assign the actual message
messageText.setString ("Press Enter to start!");
scoreText .setString("Score = 0");

// Make it really big
messageText .setCharacterSize (75);
scoreText .setCharacterSize (100);

// Choose a color
messageText .setFillColor (Color: :White);
scoreText .setFillColor (Color: :White);

while (window.isOpen ())

{

/*

kA hkhkkhkhkrhkhkrkhhkrhkhkhhkhkhhkrhkhkrkhkhkrhkhkhkhkkhkhxkk*xk

Handle the players input

kA hkhkhkhkkhkrhkhkhhkhkrhkhkhhkhkhhkrhkrkhkhkrhkhkhkhkhkhkhxkk*xk

*/

The next code might look a little convoluted, even complex. It is, however, really
straightforward when you break it down a bit. Examine and add the new code, then we will
go through it:

// Choose a color
messageText.setFillColor (Color::White);
scoreText.setFillColor (Color: :White);

// Position the text
FloatRect textRect = messageText.getLocalBounds () ;

messageText.setOrigin (textRect.left +
textRect.width / 2.0f,
textRect.top +
textRect .height / 2.0f);

messageText .setPosition (1920 / 2.0£f, 1080 / 2.0f);

scoreText .setPosition (20, 20);
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while (window.isOpen ())

/*
kA hkhkhkhk kA hkhhkhkrhkhkhhkhkhhkrhkkhkrkhkhkrkhkhkhkhkhkhxkk*xk

Handle the players input

kA hkhkkhk kA hkhkrkhkhkrhkhkhhkhkhhkrhkkrkhkhkrkhkhkhkhkhkhxkk*xk

*/

We have two objects of the type Text that we will display on the screen. We want to
position scoreText on the top left with a little bit of padding. This is not a challenge; we
simply use scoreText.setPosition (20, 20) and that positions it in the top left with 20
pixels of horizontal and vertical padding.

Positioning messageText, however, was not so easy. We want to position it in the exact
center of the screen. Initially this might not seem like a problem, but then we remember that
the origin of everything we draw is the top left-hand corner. So, if we simply divide the
screen width and height by two and use the results in mesageText .setPosition.. ., then
the top left of the text will be in the center of the screen and it will spread out untidily to the
right.

What we need is a way to be able to set the center of messageText to the center of the
screen. The rather nasty looking bit of code that you just added repositions the origin of
messageText to the center of itself. Here is the code under current discussion again for
convenience:

// Position the text
FloatRect textRect = messageText.getLocalBounds();

messageText.setOrigin (textRect.left +
textRect.width / 2.0f,
textRect.top +
textRect.height / 2.0f);

First, in this code, we declare a new object of type FloatRect, called textRect. A
FloatRect object, as the name suggests, holds a rectangle with floating point coordinates.

The code then uses the messageText .getLocalBounds function to initialize textRect
with the coordinates of the rectangle that wraps messageText.
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The next line of code, spread over four lines as it is quite long, uses the
messageText.setOrigin function to change the origin (the point at which we draw) to
the center of textRect. Of course, textRect holds a rectangle, which exactly matches the
coordinates that wrap messageText. Then, this next line of code executes:

messageText.setPosition (1920 / 2.0f, 1080 / 2.0f);

Now, messageText will be neatly positioned in the exact center of the screen. We will use
this exact same code each time we change the text of messageText, because changing the
message changes the size of messageText, so its origin will need recalculating.

Next we declare an object of type stringstream called ss. Note that we use the full name
including the namespace std: : stringstream. We could avoid this syntax by adding
using namespace std to the top of our code file. We don't, however, because we use it
infrequently. Take a look at the code and add it to the game, then we can go through it in
more detail. As we only want this code to execute when the game is not paused, be sure to
add it with the other code, inside the i f (! paused) block, as shown:

else

{

spriteCloud3.setPosition (
spriteCloud3.getPosition() .x
(cloud3Speed * dt.asSeconds ()
spriteCloud3.getPosition() .y);

+
)

14

// Has the cloud reached the right hand edge of the screen?
if (spriteCloud3.getPosition().x > 1920)
{

// Set it up ready to be a whole new cloud next frame
cloud3Active = false;

}

// Update the score text

std: :stringstream ss;

ss << "Score = " << score;
scoreText.setString(ss.str());

}// End if (!paused)
/*
E R S S B I I I I I I I I i I I I I I I b I I I

Draw the scene
ER S S B I I I I I I I i I I I I I I b I I I I

*/
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We use ss and the special functionality provided by the << operator, which concatenates
variables into a stringstream. So the code, ss << "Score = " << score, has the effect
of creating a string with "Score = " and whatever the value of score is, it is concatenated
together. For example, when the game first starts, score is equal to zero, so ss will hold the
value "Score = 0".If score ever changes, ss will adapt each frame.

The next line of code simply displays/sets the string contained in ss to scoreText.
scoreText.setString(ss.str());
It is now ready to be drawn onto the screen.

This next code draws both Text objects (scoreText and messageText), but notice that the
code that draws messageText is wrapped in an if statement. This if statement causes
messageText only to be drawn when the game is paused.

Add the highlighted code shown next:

// Now draw the insect
window.draw (spriteBee) ;

// Draw the score
window.draw (scoreText) ;
if (paused)
{
// Draw our message
window.draw (messageText) ;

}

// Show everything we just drew
window.display () ;
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We can now run the game and see our HUD drawn on the screen. You will see the SCORE
=0 and PRESS ENTER TO START! messages. The latter will disappear when you press
Enter.

PRESS ENTER TO

If you want to see the score updating, add a temporary line of code, score ++; anywhere
in the while (window.isOpen) loop. If you add this temporary line you will see the score

go up fast, very fast!
CORE = 5206

If you added the temporary code score ++;, be sure to delete it before continuing.

Adding a time bar

As time is a crucial mechanic in the game, it is necessary to keep the player aware of it. He
needs to know if his allotted six seconds are about to run out. It will give him a sense of
urgency as the end of the game draws near, and a sense of accomplishment if he performs
well enough to maintain or increase his remaining time.

Drawing the number of seconds remaining on the screen is not easy to read (when
concentrating on the branches) or a particularly interesting way to achieve the objective.
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What we need is a time bar. Our time bar will be a simple red rectangle, prominently
displayed on the screen. It will start off nice and wide, but rapidly shrink as time runs out.
When the player's remaining time reaches zero, the time bar will be gone completely.

At the same time as adding the time bar, we will add the necessary code to keep track of the
player's remaining time, as well as to respond when he runs out. Let's go through it a step
at a time.

Find the Clock clock; declaration from earlier and add the highlighted code:

// Variables to control time itself
Clock clock;

// Time bar

RectangleShape timeBar;

float timeBarStartWidth = 400;

float timeBarHeight = 80;
timeBar.setSize (Vector2f (timeBarStartWidth, timeBarHeight));
timeBar.setFillColor (Color: :Red);

timeBar.setPosition((1920 / 2) - timeBarStartWidth / 2, 980);

Time gameTimeTotal;
float timeRemaining = 6.0f;
float timeBarWidthPerSecond = timeBarStartWidth / timeRemaining;

// Track whether the game is running
bool paused = true;

First we declare an object of the type RectangleShape and call it t imeBar.
RectangleShape is an SFML class that is perfect for drawing simple rectangles.

Next we add a few float variables, timeBarStartWidth and timeBarHeight. We
initialize them to 400 and 80 respectively. These variables will help us keep track of the size
we need to draw the t imeBar each frame.

Next we set the size of the t imeBar using the timeBar. setSize function. We don't just
pass in our two new float variables. First we create a new object of type Vector2f. What
is different here, however, is that we don't give the new object a name. We simply initialize
it with our two float variables and it is passed straight in to the setsize function.

Vector2f is a class which holds two float variables. It also has some
other functionality that will be introduced throughout the book.
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After that we color the t imeBar red by using the setFillColor function.

The last thing we do to the t imeBar, in the previous code, is to set its position. The y
coordinate is completely straightforward, but the way we set the x coordinate is slightly
convoluted. Here is the calculation again:

(1920 / 2) - timeBarStartWidth / 2

The code first divides 1920 by 2. Then it divides t imeBarStartwWidth by 2. Finally it
subtracts the latter from the former.

The result makes the t imeBar sit nice and horizontally centered on the screen.

The final three lines of code that we are talking about declare a new Time object called
gameTimeTotal, a new float called timeRemaining that is initialized to 6, and a curious-
sounding float named timeBarWidthPerSecond which we will discuss further.

The t imeBarWidthPerSecond variable is initialized with t imeBarStartWidth divided by
timeRemaining. The result is exactly the amount of pixels that the t imeBar needs to
shrink by, each second of the game. This will be useful when we resize the t imeBar in each
frame.

Obviously we need to reset the time remaining each time the player starts a new game. The
logical place to do this is the Enter key press. We can also set the score back to zero at the
same time. Let's do that now by adding this highlighted code:

// Start the game
if (Keyboard::isKeyPressed (Keyboard::Return))
{

paused = false;

// Reset the time and the score
score = 0;
timeRemaining = 5;

}

Now, each frame we must reduce the amount of time remaining and resize the t imeBar
accordingly. Add the following highlighted code in the update section as shown here:

/ *

KK AKRKAKRA AR AR KA AR AR A AR A AR A A A AR A AR AR A XA A KKK

Update the scene
hkhkkhkkhkhkhkkhkkhkhkhkhhkkhhkhAhkhkkhkhhkrhhkkhhkhhkkhkkhkhhrhkkhkkhkhhhkhkx*x
*/

if (!paused)

{
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// Measure time
Time dt = clock.restart();

// Subtract from the amount of time remaining

timeRemaining —-= dt.asSeconds();

// size up the time bar

timeBar.setSize (Vector2f (timeBarWidthPerSecond *
timeRemaining, timeBarHeight));

// Set up the bee
if ('beeActive)

{

// How fast is the bee
srand ( (int)time (0) * 10);
beeSpeed = (rand() % 200) + 200;

// How high is the bee
srand ( (int)time (0) * 10);

float height = (rand() % 1350) + 500;
spriteBee.setPosition (2000, height);
beeActive = true;

3
else
// Move the bee

First we subtracted the amount of time the player has left by however long the previous
frame took to execute with this code:

timeRemaining —-= dt.asSeconds();
Then we adjusted the size of the t imeBar with the following code:

timeBar.setSize (Vector2f (timeBarWidthPerSecond *
timeRemaining, timeBarHeight));

The x value of the Vector2F is initialized with t imebarWidthPerSecond multiplied by
timeRemaining. This produces exactly the correct width, relative to how long the player
has left. The height remains the same and t imeBarHeight is used without any
manipulation.
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And, of course, we must detect when time has run out. For now, we will simply detect that
time has run out, pause the game, and change the text of the messageText. Later we will
do more work here. Add the highlighted code right after the previous code we added, and
we will look at it in more detail:

// Measure time
Time dt = clock.restart();

// Subtract from the amount of time remaining
timeRemaining —-= dt.asSeconds();

// resize up the time bar
timeBar.setSize (Vector2f (timeBarWidthPerSecond *
timeRemaining, timeBarHeight));

if (timeRemaining <= 0.0f)
{
// Pause the game
paused = true;

// Change the message shown to the player
messageText.setString ("Out of time!!");

//Reposition the text based on its new size
FloatRect textRect = messageText.getLocalBounds () ;
messageText.setOrigin (textRect.left +

textRect.width / 2.0f,

textRect.top +

textRect .height / 2.0f);

messageText .setPosition (1920 / 2.0£f, 1080 / 2.0f);

// Set up the bee
if (!beeActive)

{

// How fast is the bee
srand( (int)time (0) * 10);
beeSpeed = (rand() % 200) + 200;

// How high is the bee

srand( (int)time (0) * 10);

float height = (rand() % 1350) + 500;
spriteBee.setPosition (2000, height);
beeActive = true;
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}
else
// Move the bee

Stepping through the previous code:

o First we test whether time has run out with i f (timeRemaining <= 0.0f)

e Then we set paused to true so this will be the last time the update part of our
code is executed (until the player presses Enter again).

¢ Then we change the message of messageText, calculate its new center to set it as
its origin, and position it in the center of the screen.

Finally, for this part of the code, we need to draw the t imeBar. There is nothing new in this
code that we haven't seen many times before. Just note that we draw the t imeBar after the
tree, so it is visible. Add the highlighted code to draw the time bar:

// Draw the score
window.draw (scoreText) ;

// Draw the timebar
window.draw (timeBar) ;

if (paused)

{
// Draw our message
window.draw (messageText) ;

}

// Show everything we just drew
window.display () ;
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Now you can run the game. Press Enter to start, and watch the time bar smoothly disappear
down to nothing.

The game then pauses and the OUT OF TIME!! message will appear.

You can, of course, press Enter again to start the whole thing running from the start.
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FAQ

Q) I can foresee that positioning sprites by their top left corner could sometimes be
inconvenient.

A) Fortunately, you can choose what point of a sprite is used as the positioning/origin pixel,
just as we did with messageText, using the setOrigin function.

Q) The code is getting rather long and I am struggling to keep track of where everything is.

A) Yes, I agree. In the next chapter we will look at the first of a few ways we can organize
our code and make it more readable. We will see this when we learn about writing C++
functions. In addition, we will learn a new way for handling multiple objects/variables of
the same type (such as the clouds), when we learn about C++ arrays.

Summary

In this chapter we learnt about strings, SFML Text, and SFML Font. Between them they
enabled us to draw text to the screen, which provided the player with a HUD. We also used
sstream, which allows us to concatenate strings and other variables to display the score.

We explored the SFML RectangleShape class, which does exactly what its name suggests.
We used an object of the type RectangleShape, and some carefully planned variables, to
draw a time bar that visually displays how much time a player has left. Once we have
implemented chopping, and moving branches that can squash the player, the time bar will
create tension and urgency.

Next we are going to learn about a whole range of new C++ features, including loops,
arrays, switching, enumerations, and functions. This will enable us to move the tree
branches, keep track of their locations, and squash the player.
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This chapter probably has more C++ information than any other chapter in the book. It is
packed with fundamental concepts that will move our understanding on enormously. It
will also begin to shed light on some of the murky areas that we have been skipping over a
little bit, such as functions and game loops.

Once we have explored a whole list of C++ language necessities we will then use everything
we know to make the main game mechanic, the tree branches, move. By the end of this
chapter we will be ready for the final phase and the completion of Timber!!!.

We will be looking at the following topics:

e Loops
e Arrays

Making decisions with switch
e Enumerations

Getting started with functions

Creating and moving the tree branches
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Loops

In programming, we often need to do the same thing more than once. The obvious example
that we have seen so far is our game loop. With all the code stripped out, our game loop
looks like this:

while (window.isOpen ())

{
}

There are a few different types of loop and we will look at the most commonly used. The
correct term for this type of loop is a while loop.

while loops

The while loop is quite straightforward. Think back to the i f statements and their
expressions that evaluated to either t rue or false. We can use the exact same combination
of operators and variables in the conditional expression of our while loops.

As with if statements, if the expression is t rue the code executes. The difference in
comparison a while loop, however, is that the C++ code within it will continue to execute
until the condition is false. Take a look at this code:

int numberOfZombies = 100;

while (numberOfZombies > 0)

{
// Player kills a zombie
numberOfZombies——;

// numberOfZombies decreases each pass through the loop

}

// numberOfZOmbies is no longer greater than 0

This is what is happening in the previous code. Outside of the while loop, int
numberOfZombies is declared and initialized to 100. Then the while loop begins. Its
conditional expression is numberOfZombies > 0. Therefore the while loop will continue
looping through the code in its body until the condition evaluates to false. This means that
the code above will execute 100 times.
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On the first pass through the loop, numberOfZombies equals 100 then 99 then 98 and so
on. But once numberOfzoOmbies is equal to zero, it is of course, no longer greater than zero.
Then the code will break out of the while loop and continue to run, after the closing curly
brace.

Just like an i £ statement, it is possible that the while loop will not execute even once. Take
a look at this:

int availableCoins = 10;

while (availableCoins > 10)
{
// more code here.
// Won't run unless availableCoins is greater than 10

}

Moreover, there is no limit to the complexity of the expression or the amount of code that
can go in the loop body. Consider this hypothetical variation of a game loop:

int playerLives = 3;
int alienShips = 10;

while (playerLives !=0 && alienShips !=0 )
{

// Handle input

// Update the scene

// Draw the scene

}
// continue here when either playerLives or alienShips equals 0

The previous while loop would continue to execute until either playerLives or
alienShips was equal to zero. As soon as one of those conditions occurred, the expression
would evaluate to false, and the program would continue to execute from the first line of
code after the while loop.

It is worth noticing that, once the body of the loop has been entered, it will always complete
at least once, even if the expression evaluates to false, part way through, as it is not tested
again until the code tries to start another pass. For example:

int x = 1;

while (x > 0)
{
X==;
// x is now 0 so the condition is false
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// But this line still runs
// and this one
// and me!

}
// Now I'm done!

The previous loop body will execute once. We can also set up a while loop that will run
forever, unsurprisingly called an infinite loop. Here is an example:

int vy = 0;

while (true)

{
y++; // Bigger... Bigger...
t

If you find the above loop confusing, just think of it literally. A loop executes when its
condition is t rue. Well, t rue is always t rue and will therefore keep executing.

Breaking out of a while loop

We might use an infinite loop so that we can decide when to exit the loop from within its
body, rather than in the expression. We would do this by using the break keyword, when
we are ready to leave the loop body. Perhaps it would look like this:

int z = 0;

while (true)

{
z++; // Bigger... Bigger...
break; // No you're not
// Code doesn't reach here

}

You might also have been able to guess that we can combine any of the C++ decision
making tools such as if, else, and another we will learn shortly, switch, within our
while loops and other loop types as well. Consider this example:

int x = 0;
int max = 10;
while (true)

{
x++; // Bigger... Bigger...
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if (x == max)
{
break;
} // No you're not

// code reaches here only until x = 10

}

We could go on for a long time looking at the various permutations of C++ while loops, but
at some point we want to get back to making games. So let's move on to another type of
loop.

for loops

The for loop has a slightly more complicated syntax than a while loop, because it takes
three parts to set one up. Have a look at the code first then we will break it apart:

for(int x = 0; x < 100; x ++)
{
// Something that needs to happen 100 times goes here

}
Here is what all the parts of the for loop condition do.
for (declaration and initialization; condition; change before each iteration)

To clarify further, here is a table to explain all of the three key parts as they appear in the
previous for loop example.

Part Description

Declaration and We create a new int variable i and initialize it to 0
initialization

Condition Just like the other loops, it refers to the condition that must be

true for the loop to execute

Change after each pass In the example, x ++ means that 1 is added/incremented to x
through loop on each pass
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We can vary for loops to do many more things. Here is another simple example that counts
down from 10:

for(int i = 10; i > 0; i--)
{

// countdown

}

// blast off

The for loop takes control of initialization, condition evaluation, and the control variable
upon itself. We will use for loops in our game, later this chapter.

Arrays

If a variable is a box in which we can store a value of a specific type, like int, float, or
char, then we can think of an array as a whole row of boxes. The row of boxes can be of
almost any size and type, including objects of classes. However, all the boxes must be of the
same type.

The limitation of having to use the same type in each box can be
circumvented, to an extent, once we learn some more advanced C++ in the
final project.

This array sounds like it could have been useful for our clouds from chapter 2: Variables,
Operators, and Decisions — Animating Sprites. So how do we go about creating and using an
array?

Declaring an array

We can declare an array of int type variables like this:

int somelInts[10];

Now we have an array called someInts that can store ten int values. At the moment,
however, it is empty.

[115]



Loops, Arrays, Switch, Enumerations, and Functions — Implementing Game Mechanics

Initializing the elements of an array

To add values into the elements of an array, we can use the type of syntax we are already
familiar with, combined with some new syntax, known as array notation. In this next code,
we store the value of 99 into the first element of the array:

someInts[0] = 99;
To store a value of 999 at the second element we write this code:

someInts[1] = 999;

We can store a value of 3 at the last element as follows:
someInts[9] = 3;

Note that the elements of an array always start at zero and go up to the size of the array
minus 1. Similarly to ordinary variables, we can manipulate the values stored in an array.
The only difference is that we would use the array notation to do so as, although our array
has a name, someInts, the individual elements do not have names.

In this next code we add the first and second elements together and store the answer in the
third:

someInts[2] = somelInts[0] + somelnts[1];

Arrays can also interact seamlessly with regular variables, such as in this following
example:

int a = 9999;
somelInts[4] = a;

Quickly initializing the elements of an array

We can quickly add values to elements such as this example using a £1oat array:

float myFloatingPointArray([3] {3.14f, 1.63f, 99.0f};

Now the values 3.14, 1.63 and 99. 0 are stored in the first, second, and third positions

respectively. Remember that when using array notation to access these values we would
use [0], [1] and [2].
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There are other ways to initialize the elements of an array. This slightly abstract example
shows using a for loop to put the values 0 through 9 into the uselessArray array:

for(int i = 0; i < 10; i++)
{

uselessArrayl[i] = i;

}

The code assumes that uslessArray had previously been initialized to hold at least 10 int
variables.

So what do these arrays really do for our games?

We can use arrays anywhere that a regular variable can be used. For example, they could be
used in an expression such as in the following;:

// someArray[] is declared and initialized with 9999 values

for(int i = 0; 1 < 9999; i++)
{

// Do something with each entry in the array

}

Perhaps the biggest benefit of arrays in game code was hinted at the start of this section.
Arrays can hold objects (instances of classes). Imagine that we have a zombie class and we
want to store a whole bunch of them. We could do so as we do in this hypothetical example:

Zombie horde [5] {zombiel, zombie2, zombie3}; // etc...

The horde array now holds a load of instances of the zombie class. Each one is a separate,
living (kind of), breathing, and self-determining zombie object. We could then loop through
the horde array, each pass through the game loop, moving the zombies, checking if their
heads have met with an ax, or if they have managed to catch the player.

Arrays, had we known about them at the time, would have been perfect for handling our
clouds. We could have had as many clouds as we wanted and written less code than we did
for our three measly clouds.

To check out this improved cloud code in full, and in action, look at the
enhanced version of Timber!!! (the code and the playable game) in the
download bundle. Or you can try to implement the clouds using arrays
yourself before looking at the code.
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The best way to get a feel for all this array stuff is to see it in action. And we will, when we
implement our tree branches.

For now we will leave our cloud code as it is so that we can get back to adding features to
the game as soon as possible. But first let's look at a bit more C++ decision making with
switch.

Making decisions with switch

We have already seen if, which allows us to make a decision whether to execute a block of
code based upon the result of its expression. Sometimes a decision in C++ can be better
made in other ways.

When we have to make a decision based on a clear list of possible outcomes, which doesn't
involve complex combinations or wide ranges of values, then switch is usually the way to
go. We start a switch decision as we can see in the following code:

switch (expression)

{

// More code here

}

In the previous example, expression could be an actual expression or just a variable.
Then, within the curly braces, we can make decisions based on the result of the expression
or the value of the variable. We do this with the case and break keywords:

case x:
//code for x
break;

case y:

//code for y
break;

You can see in the previous abstract example that, each case states a possible result and
each break denotes the end of that case and the point at which execution leaves the
switch block.

We can also, optionally, use the default keyword without a value, to run some code in
case none of the case statements evaluate to t rue. Here is an example:

default: // Look no value
// Do something here if no other case statements are true
break;
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As a final and less abstract example for switch, consider a retro text adventure where the
player enters a letter such as 'n', 'e', 's', or 'w' to move North, East, South, or West. A
switch block could be used to handle each possible input from the player, as we can see in
this example:

// get input from user in a char called command
switch (command) {

case 'n':
// Handle move here
break;

case 'e':
// Handle move here
break;

case 's':
// Handle move here
break;

case 'w':
// Handle move here
break;

// more possible cases

default:
// Ask the player to try again
break;

}

The best way of understanding everything we have learned about switch will be when we
put it into action along with all the other new concepts we are learning.

Class enumerations

An enumeration is a list of all the possible values in a logical collection. C++ enumerations
are a great way of, well, enumerating things. For example, if our game uses variables, which
can only be in a specific range of values, and if those values could logically form a collection
or a set, then enumerations are probably appropriate to use. They will make your code
clearer and less error-prone.
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To declare a class enumeration in C++ we use two keywords, enum and class, together,
followed by the name of the enumeration, followed by the values the enumeration can
contain, enclosed in a pair of curly braces {...}.

As an example, examine this enumeration declaration. Note that it is conventional to
declare the possible values from the enumeration all in uppercase:

enum class zombieTypes {REGULAR, RUNNER, CRAWLER, SPITTER, BLOATER };

Note, at this point, we have not declared any instances of zombieType, just the type itself. If
that sounds odd, think about it like this: SEFML created the Sprite, RectangleShape, and
RenderWindow classes, but to use any of those classes we had to declare an object/instance
of the class.

At this point we have created a new type called zombieTypes, but we have no instances of
it. So let's create them now:

zombieType dave = zombieTypes::CRAWLER;
zombieType angela = zombieTypes::SPITTER
zombieType jose = zombieTypes::BLOATER

/*
Zombies are fictional creatures and any resemblance
to real people is entirely coincidental

*/

Next is a sneak preview of the type of code we will soon be adding to Timber!!!. We will
want to track which side of the tree a branch or the player is on, so we will declare an
enumeration called side, as in the following example:

enum class side { LEFT, RIGHT, NONE };

We could position the player on the left as follows:

// The player starts on the left
side playerSide = side::LEFT;

We could make the fourth level (arrays start from zero) of an array of branch positions have
no branch at all, as follows:

branchPositions[3] = side: :NONE;
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We can use enumerations in expressions as well:

if (branchPositions[5] == playerSide)

{
// The lowest branch is the same side as the player
// SQUISHED!!

t

We will look at one more vital C++ topic and then we will get back to coding the game.

Getting started with functions

So what exactly are C++ functions? A function is a collection of variables, expressions, and
control flow statements (loops and branches). In fact, any of the code we have learnt about
in the book so far can be used in a function. The first part of a function that we write is
called the signature. Here is an example function signature:

public void bombPlayer (int power, int direction)

If you add an opening and closing pair of curly braces { . . . } with some code that the
function actually performs then we have a complete function, a definition:

void shootLazers (int power, int direction)

{
// ZAPP!

}
We could then use our new function in another part of our code, as follows:

// Attack the player
bombPlayer (50, 180) // Run the code in the function
//  I'm back again - code continues here after the function ends

When we use a function we say that we call it. At the point where we call bombPlayer, our
program's execution branches to the code contained within that function. The function will
run until it reaches the end or is told to return. Then the code will continue running from
the first line after the function call. We have already been using the functions that SFML
provides. What is different here is that we will learn to write and call our own functions.
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Here is another example of a function, complete with the code to make the function return
to the code that called it:

int addAToB(int a, int b)
{
int answer = a + Db;
return answer;

}

The call to use the above function could look like the following:

int myAnswer = addAToB (2, 4);

Obviously, we don't need to write functions to add two variables together, but the example
helps us see a little further into the workings of functions. First we pass in the values 2 and
4. In the function signature the value 2 is assigned to int a, and the value 4 is assigned to
int b.

Within the function body, the variables a and b are added together and used to initialize the
new variable int answer. The line return answer; does just that. It returns the value
stored in answer to the calling code, causing myAnswer to be initialized with the value 6.

Notice that each of the function signatures in the examples above varies a little. The reason
for this is that the C++ function signature is quite flexible, allowing us to build exactly the
functions we require.

Exactly how the function signature defines how the function must be called and if/how the
function must return a value, deserves further discussion. Let's give each part of that
signature a name so we can break it into parts and learn about them.

Here is a function signature with its parts described by their formal, technical terms:
return type | name of function | (parameters)
And here are a few examples we can use for each of those parts:

¢ Return-type: bool, float, int and so on, or any C++ type or expression

e Name of function: bombPlayer, shootLazers, setCoordinates, addAToB and
SO On

e Parameters: (int number, bool hitDetected), (int x, int y) (float
a, float b)

Now let's look at each part in turn.
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Function return types

The return type, as the name suggests, is the type of the value that will be returned from the
function to the calling code:

int addAToB(int a, int b)
{
int answer = a + b;
return answer;

}

In our slightly dull, but useful, addat oB example previously, the return type in the
signature is int. The function addAToB sends back, or returns, to the code that called it, a
value that will fit in an int variable. The return type can be any C++ type we have seen so
far, or one of the ones we haven't seen yet.

A function does not have to return a value at all however. In this case the signature must
use the void keyword as the return type. When the void keyword is used, the function
body must not attempt to return a value as this will cause an error. It can, however, use the
return keyword without a value. Here are some combinations of return type and the use
of the return keyword that are valid:

void doWhatever ()

{
// our code
// I'm done going back to calling code here
// no return is necessary

}

Another possibility is as follows:

void doSomethingCool ()

{
// our code
// I can do this as long as I don't try and add a value
return;

}

The following code gives us yet more examples of possible functions. Be sure to read the
comments as well as the code:

void doYetAnotherThing ()
{

// some code

if (someCondition)

{
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// 1if someCondition is true returning to calling code
// before the end of the function body
return;
}
// More code that might or might not get executed
return;
// As I'm at the bottom of the function body
// and the return type is void, I'm
// really not necessary but I suppose I make it
// clear that the function is over.

bool detectCollision(Ship a, Ship b)
{
// Detect if collision has occurred
if (collision)
{
// Bam!!!
return true;

}

else

{
// Missed
return false;

}

The last function example above, detectCollision is a glimpse into the near future of our
C++ code, and demonstrates that we can also pass in user-defined types, called objects, into
functions to perform calculations on them.

We could call each of the functions above, in turn, like this:

// OK time to call some functions
doWhatever () ;
doSomethingCool () ;
doYetAnotherThing () ;
if (detectCollision(milleniumFalcon, lukesXWing))
{

// The jedi are doomed!

// But there is always Leia.

// Unless she was on the Falcon?
}
else
{

// Live to fight another day
}

//continue with code from here
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Don't worry about the odd-looking syntax regarding the detectCollision function, we
will see real code like this, quite soon. Simply, we are using the return value (t rue or
false) as the expression, directly in an if statement.

Function names

The function name, when we design our own function, can be almost anything at all. But it
is best to use words, usually verbs, to clearly explain what the function will do. For
example, look at this function:

void functionaroonieboonie (int blibbityblob, float floppyfloatything)

{
//code here

}
The above is perfectly legal, and will work, but these next function names are much clearer:

voilid doSomeVerySpecificTask ()

{

//code here

}

voild getMySpaceShipHealth ()
{

//code here

}

void startNewGame ()

{

//code here

}

Next, let's take a closer look at how we share some values with a function.

Function parameters

We know that a function can return a result to the calling code. What if we need to share
some data values from the calling code with the function? Parameters allow us to share
values with the function. We have actually already seen examples of parameters while
looking at return types. We will look at the same example but a little more closely:

int addAToB(int a, int b)
{

int answer = a + Db;
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return answer;

}

Above, the parameters are int a and int b. Notice that, in the first line of the function
body, we use a + b as if they are already declared and initialized variables. Well, that's
because they are. The parameters in the function signature are their declaration and the
code that calls the function initializes them.

Important jargon note

Notice that we are referring to the variables in the function signature
brackets (int a, int b) as parameters. When we pass values into the
function from the calling code, these values are called arguments. When
the arguments arrive they are called parameters and are used to initialize

real, usable variables:
int returnedAnswer = addAToB(10,5);

Also, as we have partly seen in previous examples, we don't have to just use int in our
parameters. We can use any C++ type. We can also use as many parameters as necessary to
solve our problem, but it is good practice to keep the parameter list as short and therefore
manageable as possible.

As we will see in future chapters, we have left a few of the cooler uses of functions out of
this introductory tutorial, so that we can learn about related C++ concepts before we take
the topic of functions further.

The function body

The body is the part we have been kind of avoiding with comments such as:

// code here
// some code

But actually, we know exactly what to do here already! Any C++ code we have learned
about so far will work in the body of a function.
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Function prototypes

We have seen how to code a function and we have seen how to call one as well. There is one
more thing we need to do, however, to make them work. All functions must have a
prototype. A prototype is what makes the compiler aware of our function; without a
prototype, the entire game will fail to compile. Fortunately, prototypes are straightforward.

We can simply repeat the function's signature, followed by a semicolon. The caveat is that
the prototype must appear before any attempt to call or define the function. So the
absolutely simplest example of a fully usable function in action is as follows. Look carefully
at the comments and where in the code the different parts of the function appear:

// The prototype
// Notice the semicolon
int addAToB(int a, int b);

int main ()
{
// Call the function
// Store the result in answer
int answer = addAToB(2,2);
// Called before the definition
// but that's OK because of the prototype
// Exit main
return 0;
}// End of main

// The function definition
int addAToB(int a, int b)
{

return a + b;

}
What the previous code demonstrates is the following:

¢ The prototype is before the main function
e The call to use the function is, as we might expect, inside the main function
e The definition is after/outside the main function

Note that we can omit the function prototype and go straight to the
definition when the definition occurs before the function is used. As our
code becomes longer and spreads across multiple files, however, this will
almost never happen. We will use separate prototypes and definitions all
the time.
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Let's see how we can keep our functions organized.

Organizing functions

It's well worth pointing out that, if we have multiple functions, especially if they are fairly
long, our . cpp file will quickly become unwieldy. This defeats part of the objective that
functions are intended for. The solution that we will see in the next project, is that we can
add all of our function prototypes to our very own header file (. hpp or .h). Then we can
code all of our functions in another .cpp file, and then simply add another #include. ..
directive in our main . cpp file. In this way we can use any number of functions without
adding any of their code (prototype or definition) to our main code file.

Function gotchal!

Another point that we should discuss about functions is scope. If we declare a variable in a
function, either directly or as one of the parameters, then that variable is not usable/visible
outside the function. Furthermore, any variables declared outside the function cannot be
seen/used inside the function.

The way we should share values between function code and calling code is through the
parameters/arguments and the return value.

When a variable is not available, because it is from another function, it is said to be out of
scope. When it is available and usable, it is said to be in scope.

Actually, variables declared within any block in C++, are only in scope
within that block! This includes loops and i f blocks as well. A variable
declared at the top of main is in scope anywhere in main. A variable
declared in the game loop is only in scope within the game loop, and so
on. A variable declared within a function or other block is called a local
variable. The more code we write, the more this will make sense. Every
time we come across an issue in our code regarding scope, I will discuss it
to make things clear. There will be one such issue coming up in the next
section. And there are some more C++ staples that blow this issue wide
open. They are called references and pointers and we will learn about
them in chapter 7: C++ References, Sprite Sheets, and Vertex Arrays and
Chapter 8: Pointers,the Standard Template Library, and Texture Management,
respectively.
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Final word on functions — for now

There is a lot more we could learn about functions but we know enough about them already
to implement the next part of our game. And don't worry if all the technical terms such as
parameters, signatures and definitions, and so on have not completely sunk in. The
concepts will become clearer when we start to use them.

Absolute final word on functions — for now

It has probably not escaped your attention that we have been calling functions, especially
SFML functions, by appending the name of an object, and a period before the function
name, as in the following example:

spriteBee.setPosition...
window.draw. ..
// etc

And yet, our entire discussion of functions saw us calling functions without any objects. We
can write functions as part of a class or simply as a standalone function. When we write a
function as part of a class, we need an object of that class to call the function, and when we
have a standalone function we don't.

We will write a standalone function in a minute and we will write classes with functions
starting in Chapter 6: Object-Oriented Programming, Classes, and SEML Views. Everything we
know so far about functions is relevant in both cases.

Growing the branches

Next, as I have been promising for around the last seventeen pages, we will use all the new
C++ techniques to draw and move some branches on our tree.

Add this code outside the main function. Just to be absolutely clear, I mean before the code

int main():

#include "stdafx.h"
#include <sstream>
#include <SFML/Graphics.hpp>

using namespace sf;

// Function declaration
void updateBranches (int seed);
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const int NUM_BRANCHES = 6;
Sprite branches[NUM_BRANCHES];

// Where is the player/branch?

// Left or Right

enum class side { LEFT, RIGHT, NONE };
side branchPositions[NUM_BRANCHES] ;

int main ()

{
We just achieved quite a few things with that new code:

e First, we wrote a function prototype for a function called updateBranches. We
can see that it does not return a value (void) and it takes an int argument called
seed. We will write the function definition soon and we will then see exactly
what it does.

e Next, we declare a constant int called NUM_BRANCHES and initialize it to 6. There
will be six moving branches on the tree and we will soon see how NUM_BRANCHES
will be useful to us.

e Following this, we declare an array of Sprite objects called branches that can
hold six Sprites.

o After that, we declare a new enumeration called side with three possible values,
LEFT, RIGHT, and NONE. This will be used to describe the position of individual
branches as well as the player, in a few places throughout our code.

e Finally, in the previous new code, we initialize an array of side types, with a size
of NUM_BRANCHES (6). To be clear about what this achieves; we will have an array
called branchPositions with six values in it. Each of these values is of the type
side, which can be either, LEFT, RIGHT, or NONE

Of course, what you really want to know is why the constant, the two
arrays, and the enumeration were declared outside the main function. By
declaring them above main they now have global scope. Or, describing it
another way, the constant, the two arrays, and the enumeration have
scope for the entire game. This will mean we can access and use them all
anywhere in the main function and in the updateBranches function.
Note that it is good practice to make all variables as local to where they are
actually used as possible. It might seem useful to make everything global
but this leads to hard-to-read and error-prone code.
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Preparing the branches

Now we will prepare our six Sprite objects and load them into the branches array. Add
the highlighted code just before our game loop:

// Position the text
FloatRect textRect = messageText.getLocalBounds () ;
messageText.setOrigin (textRect.left +
textRect.width / 2.0f,
textRect.top +
textRect.height / 2.0f);

messageText.setPosition (1920 / 2.0f, 1080 / 2.0f);
scoreText.setPosition (20, 20);

// Prepare 6 branches
Texture textureBranch;
textureBranch.loadFromFile ("graphics/branch.png");

// Set the texture for each branch sprite
for (int i = 0; i < NUM_BRANCHES; i++)
{
branches[i] . setTexture (textureBranch) ;
branches[i] .setPosition (-2000, -2000);
// Set the sprite's origin to dead center
// We can then spin it round without changing its position
branches[i] .setOrigin (220, 20);
}

while (window.isOpen())

{

The previous code does not use any new concepts. First we declare an SFML Texture
object and load the branch . png graphic into it.

Next, we create a for loop, which sets i to zero and increments i by one each pass through
the loop until i is no longer less than NUM_BRANCHES. This is exactly right because
NUM_BRANCHES is 6 and the branches array has positions 0 through 5.

Inside the for loop we set the Texture for each Sprite in the branches array with
setTexture and then hide it off screen with setPosition.

Finally, we set the origin (the point which is located when it is drawn), with setOrigin, to
the center of the sprite. Soon, we will be rotating these sprites and having the origin in the
center means they will spin nicely around, without moving the sprite out of position.
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Updating the branch sprites each frame

In this next code we set the position of all the sprites in the branches array, based upon
their position in the array and the value of side in the corresponding branchPositions
array. Add the highlighted code and try to understand it, then we can go through it in
detail:

// Update the score text
std::stringstream ss;

ss << "Score: " << score;
scoreText.setString(ss.str());

// update the branch sprites
for (int i = 0; i < NUM_BRANCHES; i++)

{

float height = i * 150;

if (branchPositions[i] == side::LEFT)

{
// Move the sprite to the left side
branches[i] .setPosition (610, height);
// Flip the sprite round the other way
branches[i] .setRotation (180);

}

else if (branchPositions[i] == side: :RIGHT)

{
// Move the sprite to the right side
branches[i] .setPosition (1330, height);
// Set the sprite rotation to normal
branches[i] .setRotation (0);

}

else

{
// Hide the branch
branches[i] .setPosition (3000, height);

}

}

} // End if (!paused)
/*
R b b S b b S b b b 2 b b b b b b S b b S b b b S b b S 2 b b b 2 b e

Draw the scene
R b b S b b b b b b b 2 b b b b b b S i b b a2 b b S b b S 2 b b b 2 b e

The code we just added is one big for loop that sets i to zero, increments i by 1 each time
through the loop, and keeps going until i is no longer less than 6.
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Inside the for loop a new float variable called height issetto i * 150. This means that
the first branch will have a height of 0, the second of 150, and the sixth of 750.

Next we have a structure of i f and else blocks. Look at the structure with the code
stripped out:

1£()

The first i f uses the branchPositions array to see whether the current branch should be
on the left. If it is, it sets the corresponding Sprite from the branches array to a position
on the screen, appropriate for the left (610 pixels) and whatever the current height is. It
then flips the sprite by 180 degrees because the branch.png graphic hangs to the right by
default.

The else if only executes if the branch is not on the left. It uses the same method to see if
it is on the right. If it is then the branch is drawn on the right (1330 pixels). Then the sprite
rotation is set to 0 degrees, just in case it had previously been at 180 degrees. If the x
coordinate seems a little bit strange, just remember that we set the origin for the branch
sprites to their center.

The final e1se assumes, correctly, that the current branchPosition must be NONE and
hides the branch off screen at 3000 pixels.

At this point, our branches are in position, ready to be drawn.

Drawing the branches

Here we use another for loop, to step through the entire branches array from 0 to 5 and
draw each branch sprite. Add the following highlighted code:

// Draw the clouds

window.draw (spriteCloudl) ;
window.draw (spriteCloud?2);
window.draw (spriteCloud3);

// Draw the branches
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for (int i = 0; i < NUM_BRANCHES; i++)
{

window.draw (branches[i]);

}

// Draw the tree
window.draw (spriteTree);

Of course we still haven't written the function that actually moves all the branches. Once we
have written that function, we will also need to work out when and how to call it. Let's
solve the first problem and write the function.

Moving the branches

We have already added the function prototype above the main function. Now we code the
actual definition of the function that will move all the branches down by one position each
time it is called. We will code this function in two parts so we can more easily examine what
is happening.

Add the first part of the updateBranches function after the closing curly brace of the main
function:

// Function definition

void updateBranches (int seed)

{
// Move all the branches down one place
for (int j = NUM_BRANCHES-1; j > 0; j-—-)
{

branchPositions[j] = branchPositions([]j - 11];
}
}

In this first part of the function, we simply move all the branches down one position, one at
a time, starting with the sixth branch. This is achieved by making the for loop count from 5
through to 0. The code branchPositions[j] = branchPositions[j - 1]; makes the
actual move.

The other thing to note, with the previous code, is that, after we have moved the branch in
position 4 to position 5, then the branch in position 3 to position 4, and so on, we will need
to add a new branch at position 0, which is the top of the tree.
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Now we can spawn a new branch at the top of the tree. Add the highlighted code and then
we will talk about it:

// Function definition
void updateBranches (int seed)
{
// Move all the branches down one place
for (int j = NUM_BRANCHES-1; j > 0; j--)
{
branchPositions[j] = branchPositions[j - 11;

}

// Spawn a new branch at position 0

// LEFT, RIGHT or NONE

srand((int)time (0) +seed) ;

int r = (rand() % 5);

switch (r)

{

case 0:
branchPositions[0]
break;

side: :LEFT;

case 1:
branchPositions[0]
break;

side: :RIGHT;

default:
branchPositions[0]
break;

}

side: :NONE;

}

In the final part of the updateBranches function, we use the integer seed variable that
gets passed in with the function call. We do this to guarantee that the random number seed
is always different and we will see how this value is arrived at in the next chapter.

Next, we generate a random number between zero and four and store the result in the int
variable r. Now we switch using r as the expression.

The case statements mean that, if r is equal to zero then we add a new branch on the left-
hand side at the top of the tree. If r is equal to 1 then the branch goes on the right. If r is
anything else, (2, 3, or 4) then the default ensures that no branch will be added at the top.
This balance of left, right, and none makes the tree seem realistic and the game works quite
well. You could easily change the code to make the branches more frequent or less so.
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Even after all this code for our branches, we still can't glimpse a single one of them in the
game. This is because we have more work to do before we can actually call
updateBranches.

If you want to see some branches now, you can add some temporary code and call the
function five times with a unique seed each time, just before the game loop:

updateBranches (1) ;
updateBranches (2) ;
updateBranches (3) ;
updateBranches (4) ;
updateBranches (5) ;

while (window.isOpen())

{

You can now see the branches in their place. But if the branches are to actually move we
will need to call updateBranches on a regular basis.

SCORE = O

Don't forget to remove the temporary code before moving on.

Now we can turn our attention to the player and call the updateBranches function for
real.
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FAQ

Q) You mentioned there were a few types of C++ loop.

A) Yes, take a look at this tutorial and explanation for do. . .while loops:

http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
Q) Can I assume I am an expert on arrays?

A) As with many topics in this book there is always more to learn. You know enough about
arrays to proceed, but if you're hungry for more take a look at this fuller array tutorial:
http://www.cplusplus.com/doc/tutorial/arrays/.

Q) Can I assume I am an expert on functions?

A) As with many topics in this book there is always more to learn. You know enough about
functions to proceed but if want to know even more, take a look at this tutorial:
http://www.cplusplus.com/doc/tutorial/functions/.

Summary

Although this wasn't the longest chapter it was probably the chapter where we covered the
most C++. We looked at the different types of loop we can use, such as for and while
loops. We studied arrays for handling large amounts of variables and objects without
breaking a sweat. We also learnt about enumerations and switch. Probably the biggest
concept in this chapter, was functions that allow us to organize and abstract our game's
code. We will be looking more deeply at functions in a few more places as the book
continues.

Now that we have a fully working tree, we can finish the game off in the last chapter for
this project.

[137]


http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.tutorialspoint.com/cplusplus/cpp_do_while_loop.htm
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/arrays/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/
http://www.cplusplus.com/doc/tutorial/functions/

Collisions, Sound, and End
Conditions — Making the Game
Playable

This is the final phase of the first project. By the end of this chapter you will have your first
completed game. Once you have Timber!!! up-and-running, be sure to read the last section
of this chapter as it will suggest ways to make the game better. We will be looking at the
following topics:

Adding the rest of the sprites

Handling the player input

Animating the flying log
Handling death
Adding sound effects

Adding features and improving Timber!!!

Preparing the player (and other sprites)

Let's add the code for the player's sprite, as well as a few more sprites and textures at the
same time. This next, quite large, block of code also adds a gravestone sprite for when the
player gets squished, an ax sprite to chop with, and a log sprite that can whiz away each
time the player chops.
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Notice that after the spritePlayer object we also declare a side variable, playerside,
to keep track of where the player is currently standing. Furthermore, we add some extra
variables for the spriteLog object, including, logSpeedX, logSpeedy, and logActive to
store how fast the log will move, and whether it is currently moving. The spriteaxe also
has two related £loat constant variables to remember where the ideal pixel position is on
both the left and the right.

Add this next block of code just before the while (window.isOpen ()) code as we have
done so often before. Note that all the code in this next listing is new, not just the
highlighted code. I haven't provided any extra context for the next block of code as

while (window.isOpen ()) should be easy to identify. The highlighted code is the code we
have just specifically discussed.

Add the entirety of this code, just before the while (window.isOpen ()) line, and make a
mental note of the highlighted lines we have briefly discussed. It will make the rest of the
chapter's code easier to understand:

// Prepare the player

Texture texturePlayer;

texturePlayer.loadFromFile ("graphics/player.png");
Sprite spritePlayer;

spritePlayer.setTexture (texturePlayer);
spritePlayer.setPosition (580, 720);

// The player starts on the left
side playerSide = side::LEFT;

// Prepare the gravestone

Texture textureRIP;

textureRIP.loadFromFile ("graphics/rip.png");
Sprite spriteRIP;

spriteRIP.setTexture (textureRIP);
spriteRIP.setPosition (600, 860);

// Prepare the axe

Texture textureAxe;

textureAxe.loadFromFile ("graphics/axe.png");
Sprite spriteAxe;

spriteAxe.setTexture (textureAxe);
spriteAxe.setPosition (700, 830);

// Line the axe up with the tree
const float AXE_POSITION_LEFT = 700;
const float AXE_POSITION_RIGHT = 1075;

// Prepare the flying log
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Texture texturelog;

texturelLog.loadFromFile ("graphics/log.png");
Sprite spritelog;

spritelog.setTexture (texturelog) ;
spritelLog.setPosition (810, 720);

// Some other useful log related variables
bool logActive = false;

float logSpeedX = 1000;

float logSpeedY = -1500;

Now we can draw all our new sprites.

Drawing the player and other sprites

Before we add the code to move the player and use all our new sprites, let's draw them.
This is so that, as we add code to update/change/move the sprites, we will be able to see
what is happening.

Add the highlighted code to draw the four new sprites:

// Draw the tree
window.draw (spriteTree);

// Draw the player
window.draw (spritePlayer) ;

// Draw the axe
window.draw (spriteAxe) ;

// Draraw the flying log
window.draw (spritelog) ;

// Draw the gravestone
window.draw (spriteRIP);

// Draw the bee
window.draw (spriteBee);
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Run the game and you will see our new sprites in the scene.

We are really close to a working game now.

Handling the player's input

Lots of different things depend on the movement of the player, such as when to show the
ax, when to begin animating the log, and when to move all the branches down a place. It
therefore makes sense to set up the keyboard handling for the player chopping. Once this is
done, we can put all the features we just mentioned into the same part of the code.

Let's think for a moment about how we detect keyboard presses. In each frame we test
whether a particular keyboard key is currently being held down. If it is, we take action. If
the Esc key is being held down, we quit the game, or if the Enter key is being held down we
restart the game. So far, this has been sufficient for our needs.

There is, however, a problem with this approach when we try and handle the chopping of
the tree. The problem has always been there, it just didn't matter until now. Depending on
how powerful your PC is, the game loop could be executing thousands of times per second.
Each and every pass through the game loop during which a key is held down, it is detected
and the related code will execute.
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So actually, every time you press Enter to restart the game, you are most likely restarting it
well in excess of a hundred times. This is because even the briefest of presses will last a
significant fraction of a second. You can verify this by running the game and holding down
the Enter key. Note that the time bar doesn't move. This is because the game is being
restarted over and over again, hundreds, or even thousands, of times a second.

If we don't use a different approach for the player chopping, then just one attempted chop
will bring the entire tree down in a mere fraction of a second. We need to be a bit more
sophisticated. What we will do is allow the player to chop then, when he does so, disable
the code that detects a key press. We will then detect when the player removes his finger
from a key and then re-enable the detection of key presses. Here are the steps laid out
clearly:

Wait for the player to use the left or right arrow keys to chop a log.
When the player chops, disable key press detection.

Wait for the player to remove their finger from a key.

Re enable chop detection.

S

Repeat from step 1.

This might sound complicated, but with SFML's help it will be really straightforward. Let's
implement this now, one step at a time.

Add the highlighted line of code, which declares a bool variable called acceptInput,
which will be used to determine when to listen for chops and when to ignore them:

float logSpeedX 1000;
float logSpeedY = -1500;

// Control the player input
bool acceptInput = false;

while (window.isOpen())

{

Now we have our Boolean set up we can move on to the next step.
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Handling setting up a new game

Now we're ready to handle chops, add the highlighted code to the if block that starts a
new game:
/ *

Handle the players input

KK AKRKA AR A IRKAA KNI AR A KA AN A A AR A A AR A A AR A A XA R kKK

*/
if (Keyboard::isKeyPressed (Keyboard: :Escape))
{
window.close () ;
}

// Start the game
if (Keyboard::isKeyPressed (Keyboard: :Return))
{

paused = false;

// Reset the time and the score
score = 0;
timeRemaining = 6;

// Make all the branches disappear
for (int i = 1; i < NUM_BRANCHES; i++)
{

branchPositions[i] = side: :NONE;

}

// Make sure the gravestone is hidden
spriteRIP.setPosition (675, 2000);

// Move the player into position
spritePlayer.setPosition (580, 720);

acceptInput = true;

/*

KK AKKIAKARAIAKAA KNI AR AR A A A A A AR A A AR A A AR A A XA Rk KK

Update the scene

KK AKRKIAKARA KRR A KNI AR A KA A A A A AR A A AR A A AR A A XA Xk K K

*/
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In the previous code we used a for loop to set the tree with no branches. This is fair to the
player because, if the game started with a branch right above his head, it would be
considered unsporting. Then we simply move the gravestone off the screen and the player
into his starting location on the left. The last thing this new code does is to set accept Input
to true. We are now ready to receive chopping key presses.

Detecting the player chopping

Now we can prepare to handle the left and right cursor key presses. Add this simple if
block, which only executes when accept Input is true:

// Start the game
if (Keyboard::isKeyPressed (Keyboard::Return))
{

paused = false;

// Reset the time and the score
score = 0;
timeRemaining = 5;

// Make all the branches disappear
for (int i = 1; i < NUM_BRANCHES; i++)
{

branchPositions[i] = side: :NONE;

}

// Make sure the gravestone is hidden
spriteRIP.setPosition (675, 2000);

// Move the player into position
spritePlayer.setPosition (675, 660);

acceptInput = true;

}

// Wrap the player controls to
// Make sure we are accepting input
if (acceptInput)
{
// More code here next...

}

/*
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dhkhkhkhkkhkhkhkhkhkhkhkrhkkhkrkhkhkrhkhkhkhkhkhkhkrhkkrhkhkrkhkkxkkxkx*

Update the scene

dhkhkhkhkhkhkhkhkhkhkhkrhkkhkrkhkhkrhkhkhkhkhkhkhkrhkkrkhkhkrkhkkkkxx*

*/

Now, inside the i £ block that we just coded, add the highlighted code to handle what
happens when the player presses the right cursor key (=) on the keyboard:

// Wrap the player controls to
// Make sure we are accepting input
if (acceptlInput)
{
// More code here next...
// First handle pressing the right cursor key
if (Keyboard: :isKeyPressed (Keyboard: :Right))
{
// Make sure the player is on the right
playerSide = side::RIGHT;
score ++;

// Add to the amount of time remaining
timeRemaining += (2 / score) + .15;

spriteAxe.setPosition (AXE_POSITION_RIGHT,
spriteAxe.getPosition() .y);

spritePlayer.setPosition (1200, 720);

// update the branches
updateBranches (score) ;

// set the log flying to the left
spriteLog.setPosition (810, 720);
logSpeedX -5000;

logActive = true;

acceptInput = false;

}

// Handle the left cursor key
}

Quite a bit is happening in that previous code, so let's go through it. First we detect if the
player has chopped on the right hand side of the tree. If he has, then we set playerSide to
side: :RIGHT. We will respond to the value of playersSide later in the code.
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Then we add 1 to the score with score ++. The next line of code is slightly mysterious, but
all that is happening is that we are adding to the amount of time remaining. We are
rewarding the player for taking action. The problem for the player, however, is that the
bigger the score gets, the less additional time is added on. You can play with this formula to
make the game easier or harder.

Then, the ax is moved into its right-hand side position with spriteAxe.setPosition and
the player sprite is also moved into its right-hand position.

Next, we call updateBranches to move all the branches down one place and spawn a new
random branch (or space) at the top of the tree.

Then, spriteLog is moved into its starting position, camouflaged against the tree, and its
speedX variable is set to a negative number, so that it whizzes off to the left. Also,
logActive is set to true so that the log-moving code, which we will write soon, animates
the log each frame.

Finally, acceptInput is set to false. At this point, the player can make no more chops. We
have solved the problem of the presses being detected too frequently and we will see how
we re-enable chopping soon.

Now, still inside the if (acceptInput) block that we just coded, add the highlighted code
to handle what happens when the player presses the left cursor key (<) on the keyboard:

// Handle the left cursor key

if (Keyboard: :isKeyPressed (Keyboard: :Left))

{
// Make sure the player is on the left
playerSide = side::LEFT;
score++;

// Add to the amount of time remaining
timeRemaining += (2 / score) + .15;

spriteAxe.setPosition (AXE_POSITION_LEFT,
spriteAxe.getPosition() .y);

spritePlayer.setPosition (580, 720);

// update the branches
updateBranches (score) ;

// set the log flying
spritelog.setPosition (810, 720);
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5000;
true;

logSpeedX
logActive

acceptInput = false;

}

}

The previous code is just the same as the code that handles the right-hand side chop, except
that the sprites are positioned differently and the 1ogSpeedx variable is set to a positive
value, so that the log whizzes to the right.

Detecting a key being released

To make the above work beyond the first chop, we need to detect when the player releases a
key and set accept Input back to true.

This is slightly different to the key handling we have seen so far. SFML has two different
ways of detecting keyboard input from the player. The first way we have already seen. It is
dynamic and instantaneous, exactly what we need to respond immediately to a key press.

This next code uses the other method. Enter the next highlighted code at the top of the
Handle the players input section and then we will go through it:

/*

dhkhkhkhkkhkhkhkhkhkhkhkrhkkhkrhkkhkrkhkhkhkhkhkhkhkrhkkhkrhkhkrkhkkxkkhkkxx*

Handle the players input

dhkhkhkhkkhkhkhkhkhkhkhkrhkkrkhkhkrhkhkhkhkhkhkhkrhkkrhkhkrkhkkxkkx*x*

*/
Event event;

while (window.pollEvent (event))
{
if (event.type == Event::KeyReleased && !paused)
{
// Listen for key presses again
acceptInput = true;

// hide the axe
spriteAxe.setPosition (2000,
spriteAxe.getPosition() .y);
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if (Keyboard::isKeyPressed (Keyboard: :Escape))
{

window.close () ;

}

First we declare an object of the type Event called event. Then we call the
window.pollEvent function, passing in our new object, event. The pol1Event function
puts data into the event object, which describes an operating system event. This could be a
key press, key release, mouse movement, mouse click, game controller action or something
that happened to the window itself (it could be resized and so on).

The reason that we wrap our code in a while loop is because there might be many events
stored in a queue. The window.pollEvent function will load them, one at a time, into
event. We will see each pass through the loop, if we are interested in the current event, and
respond if we are. When window.pollEvent returns false, that means there are no more
events in the queue and the while loop will exit.

This i f condition (event.type == Event::KeyReleased && !paused) istrue when
both a key has been released and also the game is not paused.

Inside the i £ block we set accept Input back to t rue and hide the ax sprite off screen.

You can run the game now and gaze in awe at the moving tree, swinging ax, and animated
player. It won't, however, squash the player, and the log needs to move when chopped as
well.

Animating the chopped logs and the ax

When the player chops, 1ogActive is set to t rue, so we can wrap some code in a block that
only executes when logActive is true. Furthermore, each chop sets 1ogSpeedx to either a
positive or negative number, so the log is ready to fly away from the tree in the correct
direction.

Add this next highlighted code, right after we update the branch sprites:

// update the branch sprites
for (int i = 0; 1 < NUM_BRANCHES; i++)
{

float height = i * 150;

if (branchPositions[i] == side::LEFT)
{
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// Move the sprite to the left side
branches[i] .setPosition (610, height);

// Flip the sprite round the other way
branches[i] .setRotation (180);
t
else if (branchPositions[i] == side::RIGHT)
{
// Move the sprite to the right side
branches[i] .setPosition (1330, height);

// Flip the sprite round the other way
branches[i] .setRotation (0);

}

else

{
// Hide the branch
branches[i] .setPosition (3000, height);

// Handle a flying log
if (logActive)

{
spriteLog.setPosition (
spriteLog.getPosition() .x +
(logSpeedX * dt.asSeconds()),
spriteLog.getPosition() .y +
(logSpeedY * dt.asSeconds()));
// Has the log reached the right hand edge?
if (spriteLog.getPosition().x < =100 ||
spriteLog.getPosition () .x > 2000)
{
// Set it up ready to be a whole new log next frame
logActive = false;
spritelog.setPosition (810, 720);
}
}

} // End if (!paused)

/*

dhkhkhkhkkhkhkhkhkhkhkhkrhkhkhkhkhkrhkhkhkhkhkhkhkrhkkrkhkhkrkhkkkkhkx*x*

Draw the scene
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Ak rhkkhkhhkhkkhkhkhhkhkhkkhkrhkkhhhkrhkhhkhkrhhkrhkkhkkkkxxkx*x

*/

The code sets the position of the sprite by getting its current x and y location with
getPosition, and then adding to it using logSpeedX and logSpeedy, respectively,
multiplied by dt .asSeconds.

After the log sprite has been moved in each frame, the code uses an if block to see if the
sprite has disappeared out of view on either the left or the right. If it has, the log is moved
back to its starting point ready for the next chop.

If you run the game you will be able to see the log flying off to the appropriate side of the
screen.

Now for a more sensitive subject.

Handling death

Every game has to end badly, with either the player running out of time (which we have
already handled), or getting squished by a branch.

Detecting the player getting squished is really simple. All we want to know is whether the
last branch in the branchPositions array equals playersSide. If it does, the player is
dead.
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Add the highlighted code that detects this and then we will talk about everything we do
when the player is squished:

// Handle a flying log
if (logActive)
{

spritelog.setPosition (
spritelog.getPosition ()

X (logSpeedX * dt.asSeconds())
spritelog.getPosition() .y

+ r

+ (logSpeedY * dt.asSeconds()));

// Has the log reached the right hand edge?

if (spritelog.getPosition().x < —-100 ||
spritelog.getPosition() .x > 2000)

// Set it up ready to be a whole new cloud next frame
logActive = false;
spritelog.setPosition (800, 600);

}

// Has the player been squished by a branch?
if (branchPositions[5] == playerSide)
{

// death

paused = true;

acceptInput = false;

// Draw the gravestone
spriteRIP.setPosition (525, 760);

// hide the player
spritePlayer.setPosition (2000, 660);

// Change the text of the message
messageText.setString ("SQUISHED!!");

// Center it on the screen
FloatRect textRect = messageText.getLocalBounds () ;

messageText.setOrigin (textRect.left +
textRect.width / 2.0f,
textRect.top + textRect.height / 2.0f);

messageText .setPosition (1920 / 2.0f,
1080 / 2.0f);
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} // End if (!paused)
/*
LRSS R RS S SRS SRR E SRR R SRR R R E SRR RS SRS S

Draw the scene
Ak hkkhkhkhkkhhkhkhk ok hkhkhhhkhkrkhhkhkhkhkhkhkrhkhrkhkhkhkhhhkhrxkkhx

*/

The first thing the code does, after the player's demise, is to set paused to t rue. Now the
loop will complete this frame and won't run the update part of the loop again until a new
game is started by the player.

Then we move the gravestone into position, near where the player was standing, and hide
the player sprite off-screen.

We set the string of messageText to "SQUISHED! ! " and then use the usual technique to
center it on the screen.

You can now run the game and play it for real. This image shows the player's final score
and his gravestone, as well as the SQUISHED message.

SQUISHED!!

There is just one more problem. Is it just me, or is it a little bit quiet?

[152]



Collisions, Sound, and End Conditions — Making the Game Playable

Simple sound FX

We will add three sounds. Each sound will be played on a particular game event. A simple
thud sound whenever the player chops, a gloomy losing sound when the player runs out of
time, and a retro crushing sound when the player is squished to death.

How SFML sound works?

SFML plays sound effects using two different classes. The first class is the SoundBuffer
class. This is the class that holds the actual audio data from the sound file. It is the
SoundBuf fer that is responsible for loading the .wav files into the PC's RAM in a format
that can be played without any further decoding work.

In a minute, when we write code for the sound effects, we will see that, once we have a
SoundBuf fer object with our sound stored in it, we will then create another object of the
type Sound. We can then associate this Sound object with a SoundBuffer object. Then, at
the appropriate moment in our code, we will be able to call the play function of the
appropriate Sound object.

When to play the sounds

As we will see very soon, the C++ code to load and play sounds is really simple. What we
need to consider, however, is when to call the play function. Where in our code will we put
the function calls to play? Following are some of the features we want to achieve:

¢ The chop sound can be called from the key presses of the left and right cursor
keys

¢ The death sound can be played from the if block that detects that a tree has
mangled the player

¢ The out-of-time sound can be played from the i f block that detects that the
timeRemaining is less than zero

Now we can write our sound code.
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Adding the sound code

First we add another #include directive to make the SFML sound-related classes available.
Add the following highlighted code:

#include "stdafx.h"

#include <sstream>

#include <SFML/Graphics.hpp>
#include <SFML/Audio.hpp>

using namespace sf;

Now we declare three different SoundBuf fer objects, load three different sound files into
them, and associate three different objects of the type Sound with the related objects of the
type SoundBuf fer. Add the following highlighted code:

// Control the player input
bool acceptInput = false;

// Prepare the sound

SoundBuffer chopBuffer;
chopBuffer.loadFromFile ("sound/chop.wav");
Sound chop;

chop.setBuffer (chopBuffer);

SoundBuffer deathBuffer;
deathBuffer.loadFromFile ("sound/death.wav");
Sound death;

death.setBuffer (deathBuffer);

// Out of time

SoundBuffer ootBuffer;

ootBuffer.loadFromFile ("sound/out_of_time.wav");
Sound outOfTime;

outOfTime.setBuffer (ootBuffer);

while (window.isOpen())

{

Now we can play our first sound effect. Add the single line of code as shown next to the i f
block that detects that the player has pressed the left cursor key:

// Wrap the player controls to

// Make sure we are accepting input
if (acceptInput)

{

// More code here next...
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// First handle pressing the right cursor key
if (Keyboard::isKeyPressed (Keyboard::Right))
{

// Make sure the player is on the right

playerSide = side::RIGHT;

score++;

timeRemaining += (2 / score) + .15;

spriteAxe.setPosition (AXE_POSITION_RIGHT,
spriteAxe.getPosition () .y);

spritePlayer.setPosition (1120, 660);

// update the branches
updateBranches (score) ;

// set the log flying to the left
spritelLog.setPosition (800, 600);
logSpeedX = -5000;

logActive = true;

acceptInput = false;

// Play a chop sound
chop.play();

Add exactly the same code at the end of the next block of code that starts
if (Keyboard::isKeyPressed (Keyboard::Left)) to make a
chopping sound when the player chops on the left-hand side of the tree.

Find the code that deals with the player running out of time and add the highlighted code,
shown next, to play the out-of-time-related sound effect:

(timeRemaining <= 0.f) {
// Pause the game
paused = true;

// Change the message shown to the player
messageText.setString ("Out of time!!");

//Reposition the text based on its new size
FloatRect textRect = messageText.getLocalBounds();
messageText.setOrigin (textRect.left +
textRect.width / 2.0f,
textRect.top +
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textRect.height / 2.0f);
messageText.setPosition (1920 / 2.0f, 1080 / 2.0f);

// Play the out of time sound
outOfTime.play();

}

Finally, to play the death sound when the player is squished, add the highlighted code to
the if block that executes when the bottom branch is on the same side as the player:

// has the player been squished by a branch?
if (branchPositions[5] == playerSide)
{
// death
paused = true;
acceptInput = false;
// Draw the gravestone
spriteRIP.setPosition (675, 660);

// hide the player
spritePlayer.setPosition (2000, 660);

messageText.setString ("SQUISHED!!");
FloatRect textRect = messageText.getLocalBounds();

messageText.setOrigin (textRect.left +
textRect.width / 2.0f,
textRect.top + textRect.height / 2.0f);

messageText.setPosition (1920 / 2.0f, 1080 / 2.0f);

// Play the death sound
death.play();
}

That's it! We have finished the first game. Let's discuss some possible enhancements before
we move on to the second project.
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Improving the game and the code

Take a look at these suggested enhancements for the Timber!!! project. You can see the
enhancements in action in the Runnable folder of the download bundle:

1. Speeding up the code: There is a part of our code that is slowing down our
game. It doesn't matter for this simple game, but we can speed things up by
putting the sstream code in a block that only executes occasionally. After all, we
don't need to update the score hundreds of times a second!

2. Debugging console: Let's add some more text so we can see the current frame
rate. As with the score, we don't need to update this too often. Once every
hundred frames will do.

3. Adding more trees in the background: Simply add some more tree sprites and
draw them in whatever position looks good (you could have some nearer the
camera, some further away).

4. Improving the visibility of the HUD text: We can draw simple
RectangleShape objects behind the score and the FPS counter; black with a bit
of transparency will look quite good.

5. Making the cloud code more efficient: As we alluded to a few times already, we
can use our knowledge of arrays to make the cloud code a lot shorter.

Take a look at the game in action with extra trees, clouds, and a transparent background for
the text.

FPS 714, 746
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To see the code for these enhancements, take a look in the Timber Enhanced Version
folder for the download bundle.

FAQ

Q) I admit that the array solution for the clouds was more efficient. But do we really need
three separate arrays, one for active, one for speed, and one for the sprite itself?

A) If we look at the properties/variables that various objects have, for example sprite
objects, we will see they are numerous. Sprites have position, color, size, rotation, and many
more as well. But it would be just perfect if they had active, speed, and perhaps more as
well. The problem is that the coders at SFML can't possibly predict all the ways that we will
use their Sprite class. Fortunately, we can make our own classes. We could make a class
called cloud that has a Boolean for active and an int for speed. We can even give our
Cloud class an SFML Sprite object. We could then simplify our cloud code even further.
We will look at designing our own classes in the next chapter.

Summary

In this chapter we added the finishing touches and graphics to the Timber!!! game. If, prior
to this book, you had never coded a single line of C++ then you can give yourself a big pat
on the back. In just five modest chapters you have gone from zero knowledge to a working
game.

However, we will not be congratulating ourselves for too long because in the next chapter
we will move straight on to some slightly more hardcore C++, which we can use to build
more complicated and fuller-featured games.
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This is the longest chapter of the book. There is a fair amount of theory, but the theory will
give us the knowledge to start using Object-Oriented Programming (OOP) to powerful
effect. Furthermore, we will not waste any time bfore putting that theory to good use.
Before we explore C++ OOP, we will find out about and plan our next game project.

This is what we will do in this chapter:

Plan the Zombie Arena game

Learn about OOP and classes

Code the Player class

Learn about the SFML view class
Build the Zombie Arena game engine
Put the Player class to work

Planning and starting the Zombie Arena
game

At this point, if you haven't already, I suggest you go and watch a video of Over 9,000
Zombies (http://store.steampowered.com/app/2735/) and Crimson Land (http://stor
e.steampowered.com/app/26283/).
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Our game will obviously not be as in-depth or advanced as either of the examples but we
will have the same basic set of features and game mechanics:

¢ A Heads-up Display (HUD) that shows details such as score, high score, bullets
in clip,total bullets left, player health, and zombies left to kill

¢ The player will shoot zombies while frantically running away from them

e Move around a scrolling world using the W, A, S, and D keys while aiming the
gun using the mouse

¢ In between each level, choose a level up that will affect the way the game needs
to be played to succeed

e Collect pick-ups to restore health and ammunition

e Each wave brings more zombies and a bigger arena

There will be three types of zombie to splatter. They will have different attributes such as
appearance, health, and speed. We will call them chasers, bloaters, and crawlers. Take a
look at this annotated screenshot of the game to see some of the features in action and the
components and assets that make up the game:

Hl SCORE:340

Here is a little bit more information about each of the numbered points:

1. The SCORE and HI SCORE. These, along with the other parts of the HUD, will
be drawn in a separate layer, known as a View. The hi-score will be saved and
loaded to a file.

2. This is a texture that will build a wall around the arena. This texture is contained
in a single graphic called a sprite-sheet, along with the other background textures
(3, 5, and 6).

3. The first of two mud textures from the sprite-sheet.
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4. This is an ammo pick-up. When the player gets this they will be given more
ammunition. There is a health pick-up as well. The players can choose to
upgrade these pick-ups in between waves of zombies.

A grass texture, also from the sprite-sheet.
The second mud texture from the sprite-sheet.
A blood splat where there used to be a zombie.

The bottom part of the HUD. From left to right there is an icon to represent
ammo, the number of bullets in the clip, the number of spare bullets, a health bar,
the current wave of zombies, and the number of zombies remaining in this wave.
9. The player character.

® NG

10. A crosshair which the player aims with the mouse.
11. A slow-moving but strong bloater zombie

12. A slightly faster-moving but weaker crawler zombie. There is also a chaser
zombie who is very fast and weak. Unfortunately, I couldn't manage to get one in
the screenshot before they were all killed.

We have a lot to do and new C++ skills to learn. Let's start by creating a new project.

Creating a project from the template

Creating a new project is now extremely easy. Just follow these straightforward steps in
Visual Studio:

1. Select File | New Project from the main menu.

2. Make sure that Visual C++ is selected in the left-hand menu and then select
HelloSFML from the list of presented options. This next image should make this
clear:

New Project

P Recent Sort by: | Default -
« Instlled Win32 Console Application Visual C++
4 Templates
b Visual C# Win32 Project Visual C++
b Visual Basic i
R] Emew Project Visual C++
IR -
F

General Makefile Project Visual C++

Test
Win32
SQL Server
Visual Studio Solutions

i HelloSFML Visual C++

Samples

b Online
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3. In the Name: field, type ZombieArena and also make sure that the Create
directory for solution option is checked. Now click OK.

4. Now we need to copy the SFML .d11 files into the main project directory. My
main project directory is D: \Visual Studio Stuff\Projects\
ZombieArena\ZombieArena. This folder was created by Visual Studio in the
previous step. If you put your Projects folder somewhere else then perform
this step there instead. The files we need to copy in to the Projects folder are
located in your SFML\bin folder. Open a window for each of the two locations
and highlight the required .d11 files.

Now copy and paste the highlighted files into the project. The project is now set up and
ready to go.

The project assets

The assets in this project are more numerous and diverse than the previous game. The
assets include:

e A font for the writing on the screen

¢ Sound effects for different actions such as shooting, reloading, or getting hit by a
zombie

All the graphics for the character, zombies, background, and sound required for the game
are included in the download bundle. They can be found in the Chapter 6/graphics, and
Chapter 6/sound folders, respectively.

The font that is required has not been supplied. This is because I wanted to avoid any
possible ambiguity regarding the license. This will not cause a problem though, as I will
show you exactly where and how to choose and download fonts for yourself.

Although I will provide either the assets themselves or information on where to get them,
you might like to create and acquire them for yourself.
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Exploring the assets

The graphical assets make up the parts of the scene that is our Zombie Arena game. Take a
look at the graphical assets and it should be clear where in our game they will be used:

i "

ammo_icon ammo_pickup background background_shee
t

& » 6 =

bloater blood chaser crawler

=
<> @

crosshair health_pickup player sample

What might be less obvious, however, is the background_sheet . png which contains four
different images. This is the sprite-sheet I mentioned previously, and we will see how we
can use one to save memory and increase the speed of our game in chapter 7, C++
References, Sprite Sheets, and Vertex Arrays.

The sound files are all . wav format. These are files which contain the sound effects that we
will play at certain events throughout the game. They are:

e hit.wav: A sound that plays when a zombie comes into contact with the player

e pickup.wav: A sound that plays when the player touches (collects) a health
boost (pick-up)

e powerup.wav: A sound that plays when the player chooses an attribute to
increase (power-up) in between each wave of zombies

e reload.wav: A satisfying click to let the player know they have loaded a fresh
clip of ammunition

e reload_failed.wav: A less satisfying sound that indicates failure to load new
bullets

e shoot.wav: A shooting sound

e splat.wav: A sound like a zombie being hit by a bullet
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Adding the assets to the project

Once you have decided which assets you will use, it is time to add them to the project.
These next instructions will assume you are using all the assets supplied in the book's
download bundle. Where you are using your own, simply replace the appropriate sound or
graphic file with your own, using exactly the same file name that is used in this book:

1. Browse toD:\Visual Studio
Stuff\Projects\ZombieArena\ZombieArena.

2. Create three new folders within this folder and name them graphics, sound,
and fonts.

3. From the download bundle, copy the entire contents of Chapter 6/graphics
into the D:\visual Studio
Stuff\Projects\ZombieArena\ZombieArena\graphics folder.

4. From the download bundle, copy the entire contents of Chapter 6/sound into
the D:\Visual Studio
Stuff\Projects\ZombieArena\ZombieArena\sound folder.

5. Now visit http://www.1001freefonts.com/zombie_control.font in your web
browser and download the Zombie Control font.

Extract the contents of the zipped download and add the zombiecontrol.ttf file to the
D:\Visual Studio Stuff\Projects\ZombieArena\ZombieArena\fonts folder. Now
it's time to learn some more C++, so we can start writing the code for Zombie Arena.

OOP

OOP is a programming paradigm that we could consider almost the standard way to code.
It is true there are non-OOP ways to code and there are even some non-OOP game coding
languages and libraries. However, starting from scratch, as this book does, there is no
reason to do things any other way. When the benefits of OOP become apparent you will
never look back.

OOP will:

¢ Make our code easier to manage, change, or update
e Make our code quicker and more reliable to write
¢ Make it possible to easily use other people's code (such as SFML)
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We have already seen the third benefit in action. Let's look at the first two benefits by
introducing a problem that needs solving. The problem we are faced with is the complexity
of the current project. Let's consider just a single zombie and what we need to make it
function in the game:

¢ Horizontal and vertical position

e Size

e Direction it is facing

e Different textures for each zombie type
e Sprites

e Different speeds for each zombie type
e Different health for each zombie type

¢ Keeping track of the type of each zombie
e Collision-detection data

e Intelligence (to chase the player)

e Is the zombie alive or dead?

This list suggests perhaps a dozen variables for just one zombie! We would need, perhaps,
whole arrays of each of these variables for managing a zombie horde. And what about all
the bullets from the machine gun, the pick-ups, and the different level ups? The simple
Timber!!! game was starting to get a bit unmanageable by the end, and it is easy to speculate
that this more complicated shooter could be many times worse!

Fortunately, handling complexity is not a new problem, and C++ was designed from the
start to be the solution for this complexity.

What is OOP?

OQP is a way of programming that involves breaking our requirements down into chunks
that are more manageable than the whole.

Each chunk is self-contained, yet potentially reusable by other programs, while working
together with the other chunks as a whole.

These chunks are what we have been referring to as objects. When we plan and code an
object, we do so with a class.

[165]



Object-Oriented Programming, Classes, and SFML Views

A class can be thought of as the blueprint for an object.

We implement an object of a class. This is called an instance of a class. Think about a house
blueprint. You can't live in it, but you can build a house from it. You build an instance of it.
Often when we design classes for our games, we write them to represent real world things.
In this project, we will write classes for the player, a zombie, a bullet, and more as well.
However, OOP is more than this.

OOP is a way of doing things, a methodology that defines best practices.

The three core principles of OOP are encapsulation, polymorphism, and inheritance. This
might sound complex, but actually, taken a step at a time, it is reasonably straightforward.

Encapsulation

Encapsulation means keeping the internal workings of your code safe from interference
from the code that uses it. You can achieve this by allowing only the variables and
functions, which you choose, to be accessed. This means your code can always be updated,
extended, or improved without affecting the programs that use it, as long as the exposed
parts are still accessed in the same way.

As an example, with proper encapsulation, it wouldn't matter if the SFML team needed to
update the way their Sprite class works. As long as the function signatures remain the
same, we don't have to worry about what goes on inside. Our code written before the
update will still work after the update.

Polymorphism

Polymorphism allows us to write code that is less dependent on the types we are trying to
manipulate. This will make our code clearer and more efficient. Polymorphism means
different forms. If the objects that we code can be more than one type of thing, then we can
take advantage of this. Polymorphism might sound a little bit like black magic at this point.
We will use polymorphism in the final project starting in chapter 12, Abstraction and Code
Management — Making Better Use of OOP. Everything will then become clearer.
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Inheritance

Just like it sounds, inheritance means we can harness all the features and benefits of other
people's classes, including the encapsulation and polymorphism, while further refining
their code specifically to our situation. We will use inheritance in the final project starting in
Chapter 12, Abstraction and Code Management - Making Better Use of OOP.

Why do it like this?

When written properly, all this OOP allows you to add new features without worrying as
much about how they interact with existing features. When you do have to change a class,
its self-contained (encapsulated) nature means fewer or perhaps even zero consequences for
other parts of the program.

You can use other people's code (such as the SFML classes) without knowing or perhaps
even caring how it works inside.

OOQOP, and by extension SFML, allows you to write games that use complicated concepts,
such as multiple cameras, multiplayer, OpenGL, directional sound, and more besides. All
this without breaking a sweat.

Using inheritance you can create multiple similar, yet different, versions of a class without
starting the class from scratch.

You can still use the functions intended for the original type of object with your new object
because of polymorphism.

All this makes sense, really. And, as we know, C++ was designed from the start with all of
this OOP in mind.

The ultimate key to success with OOP and making games (or any other
type of app), other than the determination to succeed, is planning and
design. It is not so much just knowing all the C++, SFML, and OOP topics
that will help you write great code, but rather applying all that knowledge
to write code that is well structured and designed. The code in this book is
presented in an order and manner appropriate to learning the various C++
topics in a gaming context. The art and science of structuring your code is
called design patterns. As your code gets longer and more complex,
effective use of design patterns will become more important. The good
news is that we don't need to invent these design patterns ourselves. We
will need to learn about them as our projects get more complex. More on
design patterns in the final chapter.
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In this project we will learn about and use basic classes and encapsulation, and in the final
project we will get a bit more daring and use inheritance, polymorphism, and other OOP-
related C++ features too.

What is a class?

A class is a bunch of code that can contain functions, variables, loops, and all the other C++
syntax we have already learned about. Each new class will be declared in its own .h code
file with the same name as the class and its functions will be defined in their own . cpp file.
This will become clearer when we actually look at writing some classes.

Once we have written a class, we can use it to make as many objects from it as we want.
Remember, the class is the blueprint and we make objects based on the blueprint. The house
isn't the blueprint just as the object isn't the class. It is an object made from the class.

You can think of an object as a variable and the class as a type.

Of course, with all this talk of OOP and classes we haven't actually seen any code. So let's
fix that now.

The class, variable, and function declarations

Let's use a different game example to Zombie Arena. Consider the most basic game of all,
Pong. A paddle/bat that bounces a ball. The paddle would be an excellent candidate for a
class.

If you don't know what Pong is, then take a look at this link: https://en.
wikipedia.org/wiki/Pong

Take a look at a hypothetical Paddle.h file:

class Paddle
{

private:

// Length of the pong paddle
int m_Length = 100;
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// Height of the pong paddle
int m_Height = 10;

// Location on X axis
int m_XPosition;

// Location on y axis
int m_YPosition;

public:

void moveRight () ;
void moveLeft ();

bi

At first glance the code might appear a little complex, but when it is explained we will see
there are very few new concepts.

The first thing to notice is that a new class is declared using the class keyword followed by
the name of the class, and that the entire declaration is enclosed in curly braces followed by
a closing semicolon:

class Paddle
{

bi
Now look at the variable declarations and their names:

// Length of the pong paddle
int m_Length = 100;

// Height of the pong paddle
int m_Height = 10;

// Location on x axis
int m_XPosition;

// Location on Y axis
int m_YPosition;

All the names are prefixed with m_. This is not necessary, but it is a good convention.
Variables declared as part of the class are called member variables. Prefixing with an m_
makes it absolutely plain when we are dealing with a member variable. When we write
functions for our classes, we will start to see local variables and parameters as well. The m_
convention will then prove itself useful.
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Notice also that all the variables are in a section of the code headed with the private:
keyword. Scan your eyes over the previous sample code and notice that the body of the
class code is separated into two sections:

private:
// more code here

public:
// More code here

The public and private keywords control the encapsulation of our class. Anything that is
private cannot be accessed directly by the user of an instance or object of the class. If you are
designing a class for others to use, you don't want them being able to alter anything at will.

This means that our four member variables cannot be accessed directly by our game engine
in main. They can be accessed indirectly by the code of the class. For the m_Length and
m_Height variables this is fairly easy to accept, as long as we don't need to change the size
of the paddle. The m_xXPosition and m_YPosition member variables, however, do need
to be accessed, or how on earth will we move the paddle?

This problem is solved in the public: section of the code as follows:

void moveRight () ;
void moveLeft () ;

The class provides two functions which are public and will be usable with an object of type
pPaddle. When we have seen the definition of these functions, we will see exactly how these
functions manipulate the private variables.

In summary, we have a bunch of inaccessible (private) variables that cannot be used from

the main function. This is good because encapsulation makes our code less error prone and
more maintainable. We then solve the problem of moving the paddle by providing indirect
access to the m_XPosition and m_YPosition variables by providing two public functions.

The code in main can call these functions, but the code inside the functions controls exactly
how the variables are altered.

Let's take a look at the function definitions.
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The class function definitions

The function definitions we will write in this book will all go in a separate file to the class
and function declarations. We will use files with the same name as the class and the . cpp
file extension. So, in our hypothetical example, this next code would go in a file called
Paddle.cpp. Take a look at this really simple code that has just one new concept:

#include "stdafx.h"
#include "Paddle.h"

void Paddle: :moveRight ()

{
// Move the paddle a pixel to the right
m_XPosition ++;

}

void Paddle: :movelLeft ()

{
// Move the paddle a pixel to the left
m_XPosition —--;

}

The first thing to note is that we must use an include directive to include the class and
function declarations from the paddle.h class.

The new concept we see here is the use of the scope resolution operator, : :. As the
functions belong to a class, we must write the signature part by prefixing the function name
with the class name and : :. void Paddle: :moveLeft () and void Paddle: :moveRight.

Actually, we have briefly seen the scope resolution operator before.
Whenever we declare an object of a class and we have not previously used
using namespace. ..

Note also that we could have put the function definitions and declarations in one file like
this:

class Paddle
{

private:

// Length of the pong paddle
int m_Length = 100;

// Height of the pong paddle
int m_Height = 10;
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// Location on X axis
int m_XPosition;

// Location on y axis
int m_YPosition;

public:

void Paddle: :moveRight ()

{
// Move the paddle a pixel to the right
m_XPosition ++;

}

void Paddle: :moveleft ()

{
// Move the paddle a pixel to the left
m_XPosition —--—;

bi

However, when our classes get longer (as they will with our first Zombie Arena class) it is
more organized to separate the function definitions into their own file. Furthermore, header
files are considered public, and are often used for documentation purposes if other people
will be using the code that we write.

Using an instance of a class

Despite all the code we have seen related to classes, we haven't actually used the class. We
already know how to do this as we have used the SFML classes many times already.

First, we would create an instance of Paddle like this:
Paddle paddle;

The paddle object has all the variables we declared in Paddle.h. We just can't access them
directly. We can, however, move our paddle using its public functions, like this:

paddle.moveleft ();

Or like this:

paddle.moveRight () ;

[172]



Object-Oriented Programming, Classes, and SFML Views

Remember that paddle is a Paddle, and as such it has all the member variables and all the
functions available to it.

We could decide at a later date to make our Pong game multiplayer. In the main function,
we could change the code to have two paddles. Perhaps like this:

Paddle paddle;
Paddle paddle2;

It is vitally important to realize that each of these instances of Paddle are separate objects
with their very own set of variables.

Constructors and getter functions

The simple Pong paddle example was a good way of introducing the basics of classes.
Classes can be simple and short like Paddle, but they can also be longer, more complicated,
and themselves contain other objects.

When it comes to making games, there is a vital thing missing from the hypothetical
Paddle class. It might be fine for all these private member variables and public functions,
but how will we draw anything? Our Pong paddles need a sprite and a texture too.

We can include other objects in our class in exactly the same way that we include them in
main.

Here is an updated version of the private: section of Paddle.h code
which includes a member Sprite and a member Texture too. Note that
the file would also need the relevant SFML include directive for this code
to compile.

private:

// Length of a pong paddle
int m_Length = 100;

// Height of a pong paddle
int m_Height 10;

// Location on x axis
int m_XPosition;

// Location on y axis
int m_YPosition;
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// Of course we will need a sprite
Sprite m_Sprite;

// And a texture
Texture m_Texture;

The new problem is immediately upon us. If m_Sprite and m_Texture are private, then
how on earth will we draw them in the main function?

We will need to provide a function that allows access to m_Sprite so it can be drawn. Look
carefully at the new function declaration in the public section of Paddle.h.

public:

void moveRight () ;
void moveLeft ();

// Send a copy of the sprite to main
Sprite getSprite();

The previous code declares a function called get sprite. The significant thing to notice is
that getSprite returns a Sprite object. We will see the definition of getSprite very
soon.

If you are sharp minded, you will also have noticed that at no point have we loaded the
texture or called m_Sprite.setTexture (m_Texture) to associate the texture with the
sprite.

When a class is coded, a special function is created by the compiler. We don't see this
function in our code but it is there. It is called a constructor. When we need to write some
code to prepare an object for use, often a good place to do this is the constructor. When we
want the constructor to do anything other than simply create an instance, we must replace
the default (unseen) constructor provided by the compiler.

First, we provide a constructor function declaration. Note that
constructors have no return type, not even void. Also note that we can
immediately see that it is the constructor function because the function
name is the same as the class, Paddle.

public:

// The constructor
Paddle();

void moveRight () ;
void movelLeft () ;
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// Send a copy of the sprite to main
Sprite getSprite();

The next code shows the new function definitions in Paddle.cpp (getSprite and the
constructor, Paddle):

// The constructor

Paddle: :Paddle ()

{
// Code assumes paddle.png is a real image
m_Texture.loadFromFile ("graphics/paddle.png");
// Associate a texture with the sprite
m_Sprite.setTexture (m_Texture);

}

// Return a copy of the sprite to main
Sprite Paddle::getSprite()
{

return m_Sprite;

}

In the previous code, we use the constructor function, Paddle, to load the texture and
associate it with the sprite. Remember that this function is called at the time that an object of
type Paddle is declared. More specifically, when the code Paddle paddle is executed, the
constructor is called.

In the get Sprite function there is just one line of code that returns a copy of m_Sprite to
the calling code. Functions like this are called getters.

We could do other setup work for our objects in the constructor as well and will do so when
we build our first real class.

If you want to see exactly how the get Sprite function could be used, the code in main
would look like this:

window.draw (paddle.getSprite());

The previous line of code assumes we have an SFML RenderWindow object called window.
As getsprite returns an object of type Sprite, the previous line of code works exactly as
if the sprite had been declared in main. Now we have a neatly encapsulated class that
provides controlled access via its public functions.
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Jumping around in the code

I find that when I read books that jump around in the code files, it is hard to follow exactly
what is going on. What follows are the complete listings for the hypothetical Paddle.h and
Paddle.cpp, to get everything in context. Be sure to study them before moving on:

Paddle.h

#pragma once
#include <SFML/Graphics.hpp>

using namespace sf;

class Paddle
{
private:

// Length of a pong paddle
int m_Length = 100;
// Height of pong paddle
int m_Height 10;
// Location on x axis
int m_XPosition;
// Location on y axis
int m_YPosition;
// Of course we will need a sprite
Sprite m_Sprite;

o

// And a texture
Texture m_Texture;

public:

// The constructor
Paddle () ;
void moveRight () ;
void movelLeft ();
// Send a copy of the sprite to main
Sprite getSprite();
}i

Paddle.cpp

#include "stdafx.h"
#include "Paddle.h"

// The constructor
Paddle: :Paddle ()
{
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// Code assumes paddle.png is a real image
m_Texture.loadFromFile ("graphics/paddle.png");
// Associate a texture with the sprite
m_Sprite.setTexture (m_Texture);

}

// Return a copy of the sprite to main
Sprite Paddle::getSprite ()
{

return m_Sprite;

}

void Paddle: :moveRight ()

{
// Move the paddle a pixel to the right
m_XPosition ++;

}

void Paddle: :movelLeft ()

{
// Move the paddle a pixel to the left
m_XPosition —--—;

}

We will constantly be revisiting classes and OOP throughout the rest of the book. For now,
however, we know enough to get started on our first real class for the Zombie Arena game.

Building Player-the first class

Let's think about what our Player class will need to do. The class will need to know how
fast it can move, where in the game world it currently is, and how much health it has. As

the Player class, in the player's eyes, is represented as a 2D graphical character, the class
will need both a Sprite and a Texture object.

Furthermore, although the reasons might not be obvious at this point, our Player class will
also benefit from knowing a few details about the overall environment the game is running
in. These details are screen resolution, the size of the tiles that make up an arena, and the
overall size of the current arena.

[177 ]



Object-Oriented Programming, Classes, and SFML Views

As the Player class will be taking full responsibility for updating itself each frame, it will
need to know the player's intentions at any given moment. For example, is the player
currently holding down a particular keyboard direction key? Or is the player currently
holding down multiple keyboard direction keys? Boolean variables to determine the status
of the W, A, S, and D keys will be essential.

It is plain we are going to need quite a selection of variables in our new class. Having
learned all we have about OOP, we will, of course, be making all these variables private.
This means that we must provide access, where appropriate, from the main function.

We will use a whole bunch of getter functions, as well as some other functions, to set up our
object. These functions are quite numerous; there are actually 21 functions in this class. At
first this might seem a little daunting, but we will go through them all and see that the
majority of them simply set or get one of the private variables.

There are just a few fairly in-depth functions, such as update, which will be called once
each frame from the main function, and spawn, which will handle the initializing of some of
the private variables. As we will see, however, there is nothing complicated about them,
and they will all be described in detail.

The best way to proceed is to code the header file. This will give us the opportunity to see
all the private variables and examine all the function signatures. Pay close attention to the
return values and argument types, as this will make understanding the code in the function
definitions much easier.

Coding the Player class header file

Right click on Header Files in the Solution Explorer and select Add | New Item.... In the
Add New Item window, highlight (by left-clicking) Header File (.h), and then, in the
Name field, type Player.h. Finally, click the Add button. We are now ready to code the
header file for our first class.

Get started coding the Player class by adding the declaration, including the opening and
closing curly braces followed by a semicolon:

#pragma once
#include <SFML/Graphics.hpp>

using namespace sf;

class Player

{
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bi

Now let's add all our private member variables. Based on what we have already discussed,
see if you can work out what each of them will do. We will go through them individually in
a minute:

class Player

{

private:
const float START_SPEED = 200;
const float START_HEALTH = 100;
// Where is the player
Vector2f m_Position;

// Of course we will need a sprite
Sprite m_Sprite;

// And a texture
// !'!'Watch this space!!
Texture m_Texture;

// What is the screen resolution
Vector2f m_Resolution;

// What size is the current arena
IntRect m_Arena;

// How big is each tile of the arena
int m_TileSize;

// Which directions is the player currently moving in
bool m_UpPressed;

bool m_DownPressed;

bool m_LeftPressed;

bool m_RightPressed;

// How much health has the player got?
int m_Health;

// What is the maximum health the player can have
int m_MaxHealth;

// When was the player last hit
Time m_LastHit;

// Speed in pixels per second
float m_Speed;
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// All our public functions will come next
i

The previous code declares all our member variables. Some are regular variables and some
are themselves objects. Notice that they are all under the private: section of the class and
are therefore not directly accessible from outside the class.

Also notice, we are using the naming convention of prefixing m_ to all the names of the non-
constant variables. The m_ prefix will remind us, while coding the function definitions, that
they are member variables and are distinct from some local variables we will create in some
of the functions, as well as being distinct from the function parameters.

All of the variable's uses will be obvious, such asm_Position, m_Texture, and m_Sprite,
which are for the current location, the texture, and sprite of the player. In addition, each
variable (or group of variables) is commented to make their usage plain.

However, why exactly they are needed and the context they will be used in might not be so
obvious. For example, m_LastHit, which is an object of type Time, is for recording the time
that the player last received a hit from a zombie. The use we are putting m_LastHit tois
plain, but at the same time, it is not obvious why we might need this information.

As we piece the rest of the game together, the context for each of the variables will become
clearer. The important thing for now is to familiarize yourself with the names and types to
make following along with the rest of the project trouble free.

You don't need to memorize the variable names and types as we will
discuss all the code when they are used. You do need to take your time to
look over them and get a little bit familiar with them. Furthermore, as we
proceed it might be worth referring back to this header file if anything
seems unclear.

Now we can add a whole long list of functions. Add all of the following highlighted code
and see if you can work out what it all does. Pay close attention to the return types,
parameters and name of each function. This is key to understanding the code we will write
throughout the rest of the project. What do they tell us about each function? Add the
following highlighted code and then we will examine it:

// All our public functions will come next
public:
Player();
void spawn (IntRect arena, Vector2f resolution, int tileSize);

// Call this at the end of every game
void resetPlayerStats();
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// Handle the player getting hit by a zombie
bool hit (Time timeHit);

// How long ago was the player last hit
Time getLastHitTime () ;

// Where is the player
FloatRect getPosition();

// Where is the center of the player
Vector2f getCenter();

// Which angle is the player facing
float getRotation();

// Send a copy of the sprite to main
Sprite getSprite();

// The next four functions move the player
void moveLeft () ;

void moveRight () ;
void moveUp();
void moveDown () ;

// Stop the player moving in a specific direction
void stopLeft () ;

void stopRight () ;
void stopUp();
void stopDown () ;

// We will call this function once every frame
void update (float elapsedTime, Vector2i mousePosition);

// Give player a speed boost
void upgradeSpeed() ;

// Give the player some health
void upgradeHealth();

// Increase the maximum amount of health the player can have
void increaseHealthLevel (int amount);
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// How much health has the player currently got?
int getHealth();
i

First note, that all the functions are public. This means we can call all of these functions,
using an instance of the class, from main, with code like this: player.getSprite () ;.

Assuming player is a fully set up instance of the P1layer class, the previous code will
return a copy of m_Sprite. Putting this code into a real context, we could, in the main
function, write code like this:

window.draw (player.getSprite());

The previous code would draw the player graphic in its correct location, just as if the sprite
were declared in the main function itself. This is just like what we did with the hypothetical
Paddle class previously.

Before we move on to implement (write the definitions of) these functions in a
corresponding . cpp file, let's take a closer look at each of them in turn:

® void spawn (IntRect arena, Vector2f resolution, int tileSize):
This function does as the name suggests. It will prepare the object ready for use,
including putting it in its starting location (spawning it). Notice that it doesn't
return any data, but it does have three arguments. It receives an IntRect called
arena, which will be the size and location of the current level, a Vector2f that
will contain the screen resolution, and an int which will hold the size of a
background tile.

e void resetPlayerStats: Once we give the player the ability to level up
between waves, we will need to be able to take away and reset those abilities
when they die.

e Time getLastHitTime (): This function does just one thing, it returns the time
when the player was last hit by a zombie. We will use this function when
detecting collisions and it will enable us to make sure the player isn't punished
too frequently for contact with a zombie.

e FloatRect getPosition (): This function returns a FloatRect that describes
the horizontal and vertical floating point coordinates of the rectangle which
contains the player graphic. This again is useful for collision detection.

e Vector2f getCenter (): This is slightly different to getPosition because it is
a Vector2f and contains just the X and Y locations of the very center of the
player graphic.
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e float getRotation (): The code in main will sometimes need to know, in
degrees, which way the player is currently facing. Three o'clock is zero degrees
and increases clockwise.

® Sprite getSprite ():As previously discussed, this function returns a copy of
the sprite which represents the player.

e void moveLeft (), ...Right (), ...Up(), ...Down (): These four functions
have no return type or parameters. They will be called from the main function
and the Player class will then be able to take action when one or more of the W,
A, S, and D keys have been pressed.

e void stopLeft (), ...Right(),...Up(), ...Down (): These four functions
have no return type or parameters. They will be called from the main function,
and the Player class will then be able to take action when one or more of the W,
A, S, and D keys have been released.

e void update (float elapsedTime, Vector2i mousePosition): This will
be the only relatively long function of the entire class. It will be called once per
frame from main. It will do everything necessary to make sure the player object's
data is updated ready for collision detection and drawing. Notice it returns no
data, but receives the amount of elapsed time since the last frame, along with a
vVector2i, which will hold the horizontal and vertical screen location of the
mouse pointer or crosshair.

Note that these are integer screen coordinates, distinct from floating point
world coordinates.

® void upgradeSpeed (): A function that can be called from the leveling-up
screen when the player chooses to make the player faster.

® void upgradeHealth (): Another function that can be called from the leveling-
up screen when the player chooses to make the player stronger (have more
health).

e void increaseHealthLevel (int amount): A subtle but important difference
to the previous function in that this one will increase the amount of health the
player has, up to a maximum currently set. This function will be used when the
player picks up a health pick-up.
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e int getHealth (): With the level of health being as dynamic as it is, we need to
be able to determine how much health the player has at any given moment. This
function returns an int which holds that value. As with the variables, it should
now be plain what each of the functions is for. Also, as with the variables, the
why and precise context of using some of these functions will only reveal itself as
we progress with the project.

You don't need to memorize the function names, return types, or
parameters as we will discuss all the code when they are used. You do
need to take your time to look over them, along with the previous
explanations, and get a little bit more familiar with them. Furthermore, as
we proceed, it might be worth referring back to this header file if anything
seems unclear.

Now we can move on to the meat of our functions, the definitions.

Coding the Player class function definitions

At last we can begin to write the code which actually does the work of our class.

Right click on Source Files in the Solution Explorer and select Add | New Item.... In the
Add New Item window, highlight (by left-clicking) C++ File (. cpp), and then in the Name
field type Player. cpp. Finally, click the Add button. We are now ready to code the . cpp
file for our first class.

Here are the necessary include directives followed by the definition of the constructor.
Remember, the constructor will be called when we first instantiate an object of type Player.
Add this code into the Player . cpp file and then we can take a closer look:

#include "stdafx.h"
#include "player.h"

Player::Player ()

{
m_Speed = START_SPEED;
m_Health = START_HEALTH;
m_MaxHealth = START_HEALTH;

// Associate a texture with the sprite
m_Texture.loadFromFile ("graphics/player.png");

m_Sprite.setTexture (m_Texture);

// Set the origin of the sprite to the centre,
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// for smooth rotation
m_Sprite.setOrigin (25, 25);
}

In the constructor function which, of course, has the same name as the class and no return
type, we write code which begins to set up the Player object ready for use.

To be absolutely clear: This code will run when we write this code in the main function
Player player;
Don't add this previous line of code just yet.

All we do is initialize m_Speed, m_Health, and m_MaxHealth from their related constants.
Then we load the player graphic in to m_Texture, associate m_Texture withm_Sprite,
and set the origin of m_Sprite to the center (25, 25).

Note the cryptic comment // !!Watch this space!!, indicating that
we will return to the loading of our texture and some important issues
regarding it. We will eventually change how we deal with this texture
once we have discovered a problem and learned a bit more C++. We will
do soin chapter 8, Pointers, Standard Template Library, and Texture
Management.

Next, we will code the spawn function. We will only ever create one instance of the Player
class. We will, however, need to spawn it into the current level, each and every wave. This
is what the spawn function will handle for us. Add the following code into the Player. cpp
file. Be sure to examine the detail and read the comments:

void Player::spawn (IntRect arena, Vector2f resolution, int tileSize)

{
// Place the player in the middle of the arena

m_Position.x = arena.width / 2;
m_Position.y = arena.height / 2;

// Copy the details of the arena to the player's m_Arena

m_Arena.left = arena.left;
m_Arena.width = arena.width;
m_Arena.top = arena.top;
m_Arena.height = arena.height;

// Remember how big the tiles are in this arena
m_TileSize = tileSize;

// Store the resolution for future use
m_Resolution.x = resolution.x;
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m_Resolution.y = resolution.y;
t

The previous code starts off by initializing the m_Position.x and m_Position.y values to
half the height and width of the passed in arena. This has the effect of moving the player to
the center of the level, regardless of its size.

Next, we copy all of the coordinates and dimensions of the passed in arena to the member
object of the same type, m_Arena. The details of the size and coordinates of the current
arena are used so frequently that it makes sense to do so. We can now use m_Arena for
tasks such as making sure the player can't walk through walls. In addition, we copy the
passed in tileSize to the member variable m_TileSize, for the same purpose. We will
seem_Arena and m_TileSize in action in the update function.

The final two lines of code copy the screen resolution from the vector2f, resolution,
which is a parameter of spawn, into m_Resolution, which is a member variable of Player.

Now add the very straightforward code of the resetPlayerstats function. When the
player dies, we will use it to reset any upgrades they might have used:

void Player::resetPlayerStats ()
{
m_Speed = START_SPEED;
m_Health = START_HEALTH;
m_MaxHealth = START_HEALTH;
}

We will not write the code that actually calls the resetPlayersStats function until we
have nearly completed the project, but it is there ready for when we need it.

In the next code, we will add two more functions. They will handle what happens when the
player is hit by a zombie. We will be able to call player.hit () and pass in the current
game time. We will also be able to query the last time that the player was hit by calling
player.getLastHitTime (). Exactly how these functions will be useful will become
apparent when we have some zombies!

Add the two new functions into the Player. cpp file and then we will examine the C++ a
little more closely:

Time Player::getLastHitTime ()
{

return m_LastHit;

}
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bool Player::hit (Time timeHit)
{

if (timeHit.asMilliseconds () — m_LastHit.asMilliseconds () > 200)
{

m_LastHit = timeHit;

m_Health -= 10;

return true;

}

else

{

return false;

}
}

The code for get LastHitTime is very straightforward. Return whatever value is stored in
m_LastHit.

The hit function is a bit more in-depth and nuanced. First, the i f statement checks to see
whether the time passed in is 200 milliseconds further ahead than the time stored in
m_LastHit. Ifitis, m_LastHit is updated with the time passed in and m_Health has 10
deducted from its current value. The last line of code in this i f statement is return true.
Note that the e1se clause simply returns false to the calling code.

The overall effect of this function is that health will only be deducted from the player up to
five times per second. Remember that our game loop might be running at thousands of
iterations per second. In this scenario, without the restriction, a zombie would only need to
be in contact with the player for one second and tens of thousands of health points would
be deducted. The hit function controls and restricts this occurrence. It also lets the calling
code know if a new hit has been registered (or not) by returning t rue or false.

This code implies that we will detect collisions between a zombie and the player in the main
function. We will then call player.hit () to determine whether to deduct any health
points.

Next, for the Player class we will implement a bunch of getter functions. They enable us to
keep the data neatly encapsulated in the P1layer class, at the same time as making their
values available to the main function.

Add the following code right after the previous block and then we will discuss exactly what
each function does:

FloatRect Player::getPosition()

{
return m_Sprite.getGlobalBounds () ;
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Vector2f Player::getCenter()
{

return m_Position;

float Player::getRotation ()
{

return m_Sprite.getRotation();

Sprite Player::getSprite ()
{

return m_Sprite;

int Player::getHealth()
{
return m_Health;

}

The previous code is very straightforward. Each and every one of the previous five
functions returns the value of one of our member variables. Look carefully at each and
familiarize yourself with which function returns which value.

The next eight short functions enable the keyboard controls (we will use from main) to
change data contained in our object of type Player. Add the code in the Player. cpp file
and then I will summarize how it all works:

void Player::moveLeft ()
{

m_LeftPressed = true;

void Player::moveRight ()
{

m_RightPressed = true;

void Player: :moveUp ()
{

m_UpPressed = true;

void Player: :moveDown ()

{
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m_DownPressed = true;

}

void Player::stoplLeft ()
{
m_LeftPressed = false;

}

void Player::stopRight ()
{

m_RightPressed = false;
}

void Player::stopUp ()
{
m_UpPressed = false;

}

void Player::stopDown ()
{
m_DownPressed = false;

}

The previous code has four functions (moveLeft, moveRight, moveUp, moveDown) which
set the related Boolean variables (m_LeftPressed, m_RightPressed, m_UpPressed,
m_DownPressed) to true. The other four functions (stopLeft, stopRight, stopUp,
stopDown) do the opposite and set the same Boolean variables to false. The instance of the
Player class can now be kept informed of which of the W, A, S, and D keys have been
pressed and which are not.

This next function is the one which does all the hard work. The update function will be
called once on every single frame of our game loop. Add the code that follows and we will
then examine it in detail. If you followed along with the previous eight functions and you
remember how we animated the clouds for the Timber!!! project, you will probably find
most of the following code quite understandable:

void Player::update (float elapsedTime, Vector2i mousePosition)
{
if (m_UpPressed)
{
m_Position.y —-= m_Speed * elapsedTime;

}

if (m_DownPressed)
{

m_Position.y += m_Speed * elapsedTime;
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if (m_RightPressed)
{

m_Position.x += m_Speed * elapsedTime;

if (m_LeftPressed)
{

m_Position.x —-= m_Speed * elapsedTime;
m_Sprite.setPosition(m_Position);
// Keep the player in the arena

if (m_Position.x > m_Arena.width - m_TileSize)

{
m_Position.x = m_Arena.width - m_TileSize;
if (m_Position.x < m_Arena.left + m_TileSize)

m_Position.x = m_Arena.left + m_TileSize;

if (m_Position.y > m_Arena.height - m_TileSize)

m_Position.y = m_Arena.height - m_TileSize;

if (m_Position.y < m_Arena.top + m_TileSize)
m_Position.y = m_Arena.top + m_TileSize;

// Calculate the angle the player is facing

float angle = (atan2 (mousePosition.y — m_Resolution.y / 2,
mousePosition.x — m_Resolution.x / 2)

* 180) / 3.141;

m_Sprite.setRotation (angle);
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The first portion of the previous code moves the player sprite. The four i £ statements check
which of the movement-related Boolean variables (m_LeftPressed, m_RightPressed,
m_UpPressed, m_DownPressed) are true and changes m_Position.x and m_Position.y
accordingly. The same formula to calculate the amount to move as the Timber!!! project is
used.

position (+ or -) speed * elapsed time.

After these four if statements, m_Sprite.setPosition is called and m_Position is
passed in. The sprite has now been adjusted by exactly the right amount for that one frame.

The next four i f statements check whether m_Position.x orm_Position.y are beyond
any of the edges of the current arena. Remember that the confines of the current arena were
stored in m_Arena by the spawn function. Let's look at the first of these four i f statements
in order to understand them all:

if (m_Position.x > m_Arena.width — m_TileSize)

{
m_Position.x = m_Arena.width - m_TileSize;

}

The previous code tests to see if m_position.x is greater than m_Arena.width minus the
size of a tile (m_Tilesize). As we will see when we create the background graphics, this
calculation will detect the player straying into the wall.

When the if statement is true, the calculation m_Arena.width - m_TileSize isused to
initialize m_Position.x. This makes the center of the player graphic unable to stray past
the left-hand edge of the right-hand wall.

The next three i f statements that follow the one we have just discussed do the same thing
for the other three walls.

The last two lines of code calculate and set the angle that the player sprite is rotated to
(facing). The line of code might look a little complex, but it is simply using the position of
the crosshair (mousePosition.x and mousePosition.y) and the center of the screen
(m_Resolution.x and m_Resolution.y)in a tried and tested trigonometric function.

How atan uses these coordinates along with Pi (3.141) is quite complicated, and that is why
it is wrapped up in a handy function for us. If you want to explore trigonometric functions
in more detail you can do so at http://www.cplusplus.com/reference/cmath/.The last
three functions for the Player class make the player 20% faster, have 20% more health, and
increase the player's health by the amount passed in, respectively.
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Add this code at the end of the Player. cpp file and then we will take a closer look:

void Player::upgradeSpeed ()
{

// 20% speed upgrade

m_Speed += (START_SPEED * .2);
}

void Player::upgradeHealth ()

{
// 20% max health upgrade
m_MaxHealth += (START_HEALTH * .2);

}

void Player::increaseHealthLevel (int amount)

{

m_Health += amount;

// But not beyond the maximum
if (m_Health > m_MaxHealth)

{
m_Health = m_MaxHealth;

}
}

In the previous code, the upgradesSpeed and upgradeHealth functions increase the values
stored in m_sSpeed and m_MaxHealth, respectively. The values are increased by 20% by
multiplying the starting values by 0.2 and adding them to the current values. These
functions will be called from the main function when the player is choosing what attributes
of their character they wish to improve between levels.

The increaseHealthLevel takes an int value from main in the amount parameter. This
int value will be provided by a class called Pickup that we will write in Chapter 9,
Collision Detection, Pick-ups, and Bullets. The m_Health member variable is increased by the
passed in value. There is a catch for the player, however. The if statement checks whether
m_Health has exceeded m_MaxHealth, and if it has, sets it to m_MaxHealth. This means the
player cannot simply gain infinite health from pick-ups. They must instead carefully
balance the upgrades they choose between levels.

Of course, our Player class can't actually do anything until we instantiate it and put it to
work in our game loop. Before we do that, let's take a look at the concept of a game camera.
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Controlling the game camera with SFML
View
In my opinion, the SEML View class is one of the neatest classes. If after finishing this book

you make games without using a media or gaming library, you will really notice the
absence of View.

The view class allows us to consider our game as taking place in its own world, with its
own properties. What do I mean? When we create a game, we are usually trying to create a
virtual world. That virtual world rarely, if ever, is measured in pixels and rarely, if ever,
will that world be exactly the same number of pixels as the player's monitor. We need a
way to abstract the virtual world we are building, so that it can be whatever size or shape
we like.

Another way to think of SEML Vieuw is as a camera through which the player views a part of
our virtual world. Most games will have more than one camera or view of the world.

For example, consider a split screen game where two players can be in different parts of the
same world, at different times.

Or consider a game where there is a small area of the screen that represents the entire game
world but at a very high level, or zoomed out, like a mini map.

Even if our games are much simpler than the previous two examples and don't need split
screens or mini maps, we will likely want to create a world that is bigger than the screen it
is being played on. This is, of course, the case with Zombie Arena.

And if we are constantly moving the game camera around to show different parts of the
virtual world (usually tracking the player) what happens to the HUD? If we draw the score
and other on-screen HUD info and then we scroll the world around to follow the player,
then the score will move relative to that camera.

The SFML view class easily enables all these features and solves the problem with very
straightforward code. The trick is to create an instance of View for each and every camera.
Perhaps a vView for the mini map, a View for the scrolling game world, and then a view for
the HUD.

The instances of View can be moved around, sized, and positioned as required. So the main
view following the game can track the player, the mini-map view can remain in a fixed
zoomed-out, small corner of the screen, while the HUD can overlay the entire screen and
never move, despite the fact that the main view can go wherever the player goes.
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Let's look at some code using a few instances of View.

This code is to introduce the view class. Don't add this code to the Zombie
Arena project.

Create and initialize a few instances of View:

// Create a view to fill a 1920 x 1080 monitor
View mainView (sf::FloatRect (0, 0, 1920, 1080));

// Create a view for the HUD
View hudView(sf::FloatRect (0, 0, 1920, 1080));

The previous code creates two View objects that fill a 1920 x 1080 monitor. Now we can do
some magic with mainview while leaving hudview completely alone:

// In the update part of the game
// There are lots of things you can do with a View

// Make the view centre around the player
mainView.setCenter (player.getCenter());

// Rotate the view 45 degrees
mainView.rotate (45)

// Note that hudvView is totally unaffected by the previous code

When we manipulate the properties of a View, we do so as shown previously. When we
draw sprites, text, or other objects to a view, we must specifically set the view as the current
view for the window:

// Set the current view
window.setView (mainView) ;

Now we can draw everything we want into that view:

// Do all the drawing for this view
window.draw (playerSprite);
window.draw (otherGameObject) ;

// etc

The player might be at any coordinate whatsoever. It doesn't matter because mainview is
centered around the graphic.
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Now we can draw the HUD into hudview. Note that, just as we draw individual elements
(background, game objects, text, and so on) in layers from back to front, we also draw views
from back to front as well. Hence a HUD is drawn after the main game:

// Switch to the hudView
window.setView (hudView) ;

// Do all the drawing for the HUD
window.draw (scoreText) ;
window.draw (healthBar) ;

// etc

Finally, we can draw or show the window and all its views for the current frame in the
usual way:

window.display () ;

If you want to take your understanding of SFML view further than is
necessary for this project, including how to achieve split screen and mini
maps, then the best guide on the Web is on the official SFML website at ht
tp://www.sfml-dev.org/tutorials/2./graphics-view.php.

Now we have learnt about View, we can start coding the Zombie Arena main function and
use our first View for real. In chapter 10, Layering Views and Implementing the HUD, we will
introduce a second instance of View for the HUD, fix it, and layer it over the top of the main
View.

Starting the Zombie Arena game engine

In this game, we will need a slightly upgraded game engine in main. In particular, we will
have an enumeration called state which will track what the current state of the game is.
Then, throughout main, we can wrap parts of our code so that different things happen in
different states.

Right-click on the He11oSFML file in the Solution Explorer and select Rename. Change the
name to ZombieArena.cpp. This will be the file that contains our main function and the
code that instantiates and controls all our classes.

We begin with the now familiar main function and some include directives. Note the
addition of an include directive for the Player class.
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Add the code following to the ZzombieArena. cpp file:

#include "stdafx.h"
#include <SFML/Graphics.hpp>
#include "Player.h"

using namespace sf;

int main ()

{

return O;

}

The previous code has nothing new in it except that the #include "Player.h" line means
we can now use the Player class within our code.

Let's flesh out some more of our game engine. This next code does quite a lot. Be sure to
read the comments when you add the code to get an idea of what is going on. We will then
go through it in detail.

Add the highlighted code at the start of the main function:

int main ()
{
// The game will always be in one of four states
enum class State
{
PAUSED, LEVELING_UP, GAME_OVER, PLAYING
Y
// Start with the GAME_OVER state
State state = State::GAME_OVER;

// Get the screen resolution and create an SFML window
Vector2f resolution;

resolution.x = VideoMode: :getDesktopMode () .width;
resolution.y = VideoMode: :getDesktopMode () .height;

RenderWindow window (VideoMode (resolution.x, resolution.y),
"Zombie Arena", Style::Fullscreen);

// Create a an SFML View for the main action

View mainView(sf::FloatRect (0, 0, resolution.x, resolution.y));
// Here is our clock for timing everything

Clock clock;

// How long has the PLAYING state been active
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Time gameTimeTotal;
// Where is the mouse in relation to world coordinates
Vector2f mouseWorldPosition;

// Where is the mouse in relation to screen coordinates
Vector2i mouseScreenPosition;

// Create an instance of the Player class
Player player;

// The boundaries of the arena
IntRect arena;

// The main game loop
while (window.isOpen())

{

return 0;

}

Let's run through each section of the code that we just entered. Just inside the main function
we have this code:

// The game will always be in one of four states

enum class State { PAUSED, LEVELING_UP, GAME_OVER, PLAYING };
// Start with the GAME_OVER state

State state = State::GAME_OVER;

The previous code creates a new enumeration class called state. Then the code creates an
instance of State called state. The state enumeration can now be one of four values, as
defined in the declaration. Those values are PAUSED, LEVELING_UP, GAME_OVER, and
PLAYING. These four values will be just what we need for keeping track and responding to
the different states that the game can be in at any given time. Note that it is not possible for
state to hold more than one value at a time.

Immediately after, we add the following code:

// Get the screen resolution and create an SFML window

Vector2f resolution;

resolution.x = VideoMode: :getDesktopMode () .width;

resolution.y = VideoMode: :getDesktopMode () .height;

RenderWindow window (VideoMode (resolution.x, resolution.y),
"Zombie Arena", Style::Fullscreen);

[197 ]



Object-Oriented Programming, Classes, and SFML Views

The previous code declares a Vector2f called resolution. We initialize the two variables
of resolution (x and y) by calling the VideoMode: : getDesktopMode function for both
width and height. The resolution object now holds the resolution of the monitor on
which the game is running. The final line of code creates a new RenderWindow called
window using the appropriate resolution.

This next code creates an SFML view object. The view is positioned (initially) at the exact
coordinates of the pixels of the monitor. If we were to use this View to do some drawing in
this current position it would have no effect whatsoever. However, we will eventually start
to move this view to focus on the parts of our game world that the player needs to see.
Then, when we start to use a second View that remains fixed (for the HUD), we will see
how this View can track the action while the other remains static to display the HUD:

// Create a an SFML View for the main action
View mainView(sf::FloatRect (0, 0, resolution.x, resolution.y));

Next, we create a Clock to do our timing and a Time object called gameTimeTotal that will
keep a running total of the game time that has elapsed. As the project progresses we will
introduce more variables and objects to handle timing;:

// Here is our clock for timing everything
Clock clock;

// How long has the PLAYING state been active
Time gameTimeTotal;

The next code declares two vectors. One holding two floats, called mouseWorldPosition,
and one holding two integers, called mouseScreenPosition. The mouse pointer is
something of an anomaly because it exists in two different coordinate spaces. You could
think of these as parallel universes if you like. First, as the player moves around the world
we will need to keep track of where the crosshair is in that world. These will be floating
point coordinates and will be stored in mouseWorldCoordinates. Of course the actual
pixel coordinates of the monitor itself never change. They will always be 0,0 to horizontal
resolution-1, vertical resolution-1. We will track the mouse pointer position relative to this
coordinate space using the integers stored in mouseScreenPosition:

// Where is the mouse in relation to world coordinates
Vector2f mouseWorldPosition;
// Where is the mouse in relation to screen coordinates
Vector2i mouseScreenPosition;
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Finally, we get to use our Player class. This line of code will cause the constructor function
(Player: :Player) to execute. Refer to Player. cpp if you want to refresh your memory
about this function:

// Create an instance of the Player class
Player player;

This IntRect object will hold starting horizontal and vertical coordinates as well as a width
and a height. Once initialized, we will be able to access the size and location details of the
current arena with code such as arena.left, arena.top, arena.width, and
arena.height:

// The boundaries of the arena
IntRect arena;

The last part of the code that we added previously is, of course, our main game loop:

// The main game loop
while (window.isOpen())

{
}

You have probably noticed that the code is getting quite long. Let's talk about this
inconvenience.

Managing the code files

One of the advantages of abstraction using classes and functions is that the length (number
of lines) of our code files can be reduced. Even though we will be using more than a dozen
code files for this project, the length of the code in ZombieArena. cpp will still get a little
unwieldy towards the end. In the final project, we will look at even more ways to abstract
and manage our code.

For now, use this tip to keep things manageable. Notice on the left hand side of the code
editor in Visual Studio, there are a number of + and - signs, one of which is shown in this

next image:
%gfii;lbe’ﬁaig’game loop
[:] while (window.isOpen(}}

{
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There will be one sign for each block (i £, while, for, and so on) of the code. You can

expand and collapse these blocks by clicking on the + and — signs. I recommend keeping all
the code not currently under discussion, collapsed. This will make things much clearer.

Furthermore, we can create our own collapsible blocks. I suggest making a collapsible block
out of all the code before the start of the main game loop. To do so, highlight the code, right-

click, and choose Outlining | Hide Selection, as shown in the next image:

%! Chapter 6 Zombie Arena
~int main()

{

// Start with the GAME_OVER state
State state = State::GAME_OVER;

Vector2f resolution;
resolution.x = Videolode: : getDesk
Videolode: : getDesk

resolution.y =

Renderlindow window(VideoMode(res
"Zombie Arena", Style::Fulls¢

// Create a an SFML View for the
View mainView(sf::FloatRect(8, 0,

// Here is our clock for timing ¢
Clock clock;

// How long has the PLAYING statd
Time gameTimeTotal;

// Where is the mouse in relatior
Vector2f mouselorldPosition;
// Where is the mouse in relatior
Vector?i mouseScreenPosition;

// Create an instance of the Play
Player player;

// The boundaries of the arena
IntRect arena;

// The main game loop
= while (window.isOpen())
I3

[\

3

- (Global Scope) =1 ® mainQ

// The game will always be in one of four states
enum class State { PAUSED, LEVELLING UP, GAME_OVER, PLAYING };

// Get the screen resolution and create an SFMI window

Quick Actions... Ctrl+.

Rename... Ctrl+R, R
Surround With... Ctrl+K, S

Go To Definition F12

Go To Declaration Ctrl+Alt+F12
Find All References Ctrl+K, R

View Call Hierarchy Ctrl+K, Ctrl+T
Toggle Header / Code File Ctrl+K, Ctrl+O
Breakpoint 3
Run To Cursor Ctrl+F10

Run Flagged Threads To Cursor

Cut Ctrl+X

Copy Ctrl+C

Paste Ctrl+V
Outlining D Hide Selection

Toggle Outlining Expansion
Toggle All Outlining

Stop Outlining

Stop Hiding Current

Collapse to Definitions

Ctrl+M, Ctrl+H
Ctrl+M, M
Ctrl+M, L
Ctrl+M, P
Ctrl+M, Ctrl+U
Ctrl+M, O

Now you can click the + and the — sign to expand and contract the block. Each time we add
code before the main game loop (and that will be quite often) you can expand the code, add
the new lines, and then collapse it again. This next image is what the code looks like when it

is collapsed:

—int main()
1

= ]

// The main game loop
= while (window.isOpen())
{
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