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Preface

To begin with, the book will guide you through an introduction of the HTML5 canvas and some
of the functionality that it provides to web and games developers. With an understanding of
the HTML5 canvas, the book then gears its attention towards the creation of the 2D platform
game in question by guiding you through the steps required to implement a basic game
framework for any 2D HTML5 game.

The book will then progress iteratively through a number of components you might find within
a 2D platform-based game. These components include monitoring and updating user input
through means of a keyboard. Also covered are implementing a parallax background, adding
enemies, and collectible items similar to the concept behind the coins in Mario and gold rings
in Sonic. We will also look at implementing a basic form of physics, which will be used to allow
the player to jump as well as introducing sound effects to the game to enhance its appeal.

What this book covers

Setting up your HTML5 canvas (Should know) gives an overview of how to set up the HTML5
canvas as well as some of the basic functionality the canvas has to offer and how we would
g0 about implementing that functionality.

Implementing the game framework (Should know) is a step-by-step guide to the creation

of a basic 2D game framework that takes advantage of polymorphism and which will be
incrementally improved in each of the recipe. This framework will be responsible for updating
and rendering game objects.

Creating the player (Must know) will look at the steps taken to implement a player class that
will fit seamlessly with our game framework in order to load and draw the necessary assets
to the canvas.

Handling user input (Must know) will improve upon the game framework introduced in an
earlier task as well as enhance our player class to respond to the user's input. By responding
to the user's input, we can move our player freely around the canvas.
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Animating the player (Must know) will introduce an animation manager, which will allow
us to load and render sprite sheet animations. We will also adjust the player class to take
advantage of the animation manager so that we can animate the player.

Creating the level (Must know) will introduce a level class that will be responsible for loading
and drawing a 2D tile-based level. With this level we can specify the layout of our level as well
as the positioning of collectible items and the spawn locations of enemies.

Implementing a parallax background (Must know) will implement a new class, which will be
responsible for drawing and updating each of the textures that make up the background. This
updating will involve moving each of the background layers at differing speeds to produce a
sense of depth within our game.

Implementing physics (Must know) explains how no game would be complete without some
form of physics therefore we will implement this in the basic form of jumping. By introducing
jumping we can implement more imaginative levels for the player to traverse as well as a
means of avoiding enemy units.

Creating enemies (Must know) will improve upon the level class and implement an enemy
class therefore allowing for the spawning of enemy units and updating their positions as
they move around the level.

Adding pickups (Must know) will introduce the ability to collect items as a means of scoring
points, which can also be a great way to compare your score with your friends.

Adding sounds (Must know) will look at implementing audio into our game that will be played
each time the player collects an item or when the player take damage from an enemy.

Creating a graphical user interface (Must know) will draw a basic user interface to the canvas,
which will be updated in real time to show the player's score and remaining health.

What you need for this book

As this book is intended to be used for the creation of a web-based game it is therefore
necessary to have some form of text editor or an integrated development environment to

work with. Readers who use a Microsoft-based operating system will be able to use Notepad
whereas Mac readers will be able to use TextEdit. However, there are alternative development
tools freely available online that are recommended rather than using a basic text editor. These
tools include:

» Brackets is an open source editor for web design and development built on top
of web technologies such as HTML, CSS, and JavaScript and is available for both
Microsoft and Mac operating systems. (www.brackets. io)
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» Notepad++ is a free to use open source code editor that supports several
programming languages and that is a replacement for Microsoft's Notepad.
(www.notepad-plus-plus.org)

» Aptana Studio is a complete integrated development environment for Microsoft,
Mac, and Linux operating systems that include extensive capabilities for the
creation of applications along with support for HTML, CSS, and JavaScript support.
(www.aptana.com)

Who this book is for

This book has been written as a means of showing those with an interest in games development
and who have a basic to intermediate understanding of the workings of HTML and JavaScript
how to produce a 2D HTML5 platformer-based game. Therefore this book will not discuss the
inner workings of either of these languages but will instead attempt to explain how the code
within this book functions.

Conventions

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

Code words in text are shown as follows: " In order for our scripts to have any effect on our
canvas we must create a separate file called canvas example."

A block of code is set as follows:

context.beginPath() ;
context.arc(350,150,40,0,2 * Math.PI);
context.stroke () ;

New terms and important words are shown in bold.

Warnings or important notes appear in a box like this.

Q 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 may have disliked. Reader feedback is important for us to develop
titles that you really get the most out of.

To send us general feedback, simply send an e-mail to feedbackepacktpub.com, and
mention the book title via 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 on 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 all Packt books you have purchased from your
account at http://www.PacktPub. com. If you purchased this book elsewhere, you can
visit http://www.PacktPub.com/support and register to have the files e-mailed directly
to you.

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 would 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/support, 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 on our website, or added to any

list of existing errata, under the Errata section of that title. Any existing errata can be viewed by
selecting your title from http://www.packtpub.com/support.
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Piracy

Piracy of copyright 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 copyrighte@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.

Questions

You can contact us at questions@packtpub.com if you are having a problem with any
aspect of the book, and we will do our best to address it.
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Instant HTMLS5
2D Platformer

Welcome to Instant HTML5 2D Platformer. The purpose of this book is to outline the necessary
steps taken in order to produce a 2D HTML5 Platformer, which is playable through a user's
browser on their mobile or tablet device. In order to undertake the tasks within this book you
must have a basic understanding of HTML and JavaScript as these will be the primary markup
and programming languages used throughout the book.

Setting up your HTML5 canvas (Should

know)

This recipe will show you how to first of all set up your own HTML5 canvas. With the canvas
set up, we can then move on to look at some of the basic elements the canvas has to offer
and how we would go about implementing them. For this task we will be creating a series of
primitives such as circles and rectangles. Modern video games make use of these types of
primitives in many different forms. For example, both circles and rectangles are commonly
used within collision-detection algorithms such as bounding circles or bounding boxes.

How to do it...

As previously mentioned we will begin by creating our own HTML5 canvas.

1. We will start by creating a blank HTML file. To do this, you will need some form of text
editor such as Microsoft Notepad (available for Windows) or the TextEdit application
(available on Mac 0OS). Once you have a basic webpage set up, all that is left to do in
order to create a canvas is to place the following between both body tags:

<canvas id="canvas" width="800" height="600"></canvas>
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2. As previously mentioned, we will be implementing a number of basic elements within
the canvas. In order to do this we must first link the JavaScript file to our webpage.
This file will be responsible for the initialization, loading, and drawing of objects to
the canvas. In order for our scripts to have any effect on our canvas we must create a
separate file called canvas example. Create this new file within your text editor and
then insert the following code declarations:

var canvas = document.getElementById("canvas"), context = canvas.
getContext ("24") ;

3. These declarations are responsible for retrieving both the canvas element and
context. Using the canvas context, we can begin to draw primitives, text, and load
textures into our canvas. We will begin by drawing a rectangle in the top-left corner of
our canvas. In order to do this place the following code below our previous JavaScript
declarations:

context.fillStyle="#FFOOFF";
context.fillRect (15,15,150,75) ;

4. If you were to now view the original webpage we created, you would see the rectangle
being drawn in the top-left corner at position Xx: 15, Y: 15. Now that we have a
rectangle, we can look at how we would go about drawing a circle onto our canvas.
This can be achieved by means of the following code:

context .beginPath() ;
context.arc(350,150,40,0,2 * Math.PI);
context.stroke () ;

The first code extract represents the basic framework required to produce a blank webpage
and is necessary for a browser to read and display the webpage in question. With a basic
webpage created, we then declare a new HTML5 canvas. This is done by assigning an id
attribute, which we use to refer to the canvas within our scripts. The canvas declaration then
takes a width and height attribute, both of which are also necessary to specify the size of the
canvas, that is, the number of pixels wide and pixels high.

Before any objects can be drawn to the canvas, we first need to get the canvas element. This
is done through means of the getElementById method that you can see in our canvas
example. When retrieving the canvas element, we are also required to specify the canvas
context by calling a built-in HTML5 method known as getContext. This object gives access
to many different properties and methods for drawing edges, circles, rectangles, external
images, and so on.
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This can be seen when we draw a rectangle to our the canvas. This was done using the
fillstyle property, which takes in a hexadecimal value and in return specifies the color of
an element. Our next line makes use of the £i11Rect method, which requires a minimum of
four values to be passed to it. These values include the X and Y position of the rectangle, as
well as the width and height of the rectangle. As a result, a rectangle is drawn to the canvas
with the color, position, width, and height specified.

We then move on to drawing a circle to the canvas, which is done by firstly calling a built-

in HTML canvas method known as BeginPath. This method is used to either begin a new
path or to reset a current path. With a new path setup, we then take advantage of a method
known as Arc that allows for the creation of arcs or curves, which can be used to create
circles. This method requires that we pass both an X and Y position, a radius, and a starting
angle measured in radians. This angle is between 0 and 2 * Pi where O and 2 are located
at the 3 o'clock position of the arc's circle. We also must pass an ending angle, which is
also measured in radians. The following figure is taken directly from the W3C HTML canvas
reference, which you can find at the following link http://bit.ly/UCVPYL1:

L5*P1

1#P1 0

0.5*PI

Implementing the game framework

(Should know)

In this recipe, we will focus our attention on the creation of a basic 2D game framework
through means of JavaScript and which will be added to throughout the remainder of the
book. This framework will be responsible for declaring the size of the canvas as well as
handling the loading, updating, and rendering of game assets.
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How to do it...

1.

In order to create a 2D game framework that will handle the initialization, updating,
and rendering of assets, we must first of all start by creating a new blank HTML5
canvas by following the steps previously mentioned. Once you have created a blank
canvas, we can then move onto creating the main JavaScript object responsible for
initializing the application. Begin by creating a new JavaScript object entitled Main
then input the following code into the Main object:

var frameTime = 0.0333;
var objectManager = null;

window.onload = function() {
new ObjectManager () .InitObjectManager () ;
}
function Main()
this.Initialise = function() ({

return this;
}i
!

The main object is responsible for kick-starting the application as well as determining
the desired frame rate, which will be fundamental to the application.

Next we create a new object, which will be responsible for handling each of the
objects within the game, that is, initializing and disposing of objects. Go ahead and
insert the following code:

function Object ()

this.x = 0;
this.y = 0;
this.z = 0;

this.InitObject = function(x, vy, z) f{
this.x = x;
this.y = y;
this.z = z;

objectManager.AddObject (this) ;
return this;

}

this.DisposeObject = function() {
objectManager.RemoveObject (this) ;
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However, in order to make use of these objects and render them to the canvas, we
will require an object that handles the drawing of game objects. For this we will create
an object called brawableObject. Once the object has been created, we can then
move on to writing the contents of the object as follows:

function DrawableObject () {
this.texture = null;

this.InitDrawableObject = function(texture, x, y, z) ({
this.InitObject(x, vy, 2z);
this.texture = texture;
return this;

}

this.Draw = function(deltaTime, context, deltaX, deltay) {
context.drawImage (this.texture, this.x - deltaX, this.y -
deltay) ;

}

this.DisposeDrawableObject = function() {
this.DisposeObject () ;

}

DrawableObject.prototype = new Object;

We must now create the final object for our framework, which will be responsible

for pulling together each of the previously created objects in a manageable way. By
taking this approach, we are able to manage the loading and rendering of assets to
the canvas. As we did earlier, we must create a new object called ObjectManager.
j s, which will first of all contain a number of variable declarations as well as initialize
a new instance of Main. js and our canvas element.

function ObjectManager () ({
this.objects = new Array() ;
this.terminalFrame = new Date () .getTime () ;

this.deltaX
this.deltayY

0;
0;

this.main = null;
this.canvas = null;
this.context = null;

this.InitObjectManager = function() {
objectManager = this;

this.canvas = document.getElementById('canvas') ;
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this.context = this.canvas.getContext ('2d') ;

this.main = new Main() .Initialise() ;
setInterval (function() {objectManager.Draw();},
frameTime) ;

return this;

}

5. With the canvas element initialized, we can then move on to adding objects to the
application. This is achieved by pushing a number of items to the previously declared
array of objects, which can be seen in the preceding code. We will also look at how to
remove these objects once we are finished with them.

this.AddObject = function (Object) {
this.objects.push(Object) ;
this.objects.sort (function(a,b) {return a.z - b.z;})

}i
this.RemoveObject = function(object) ({
for (var i = 0; i < this.length; ++i) {

if (this[i] === object) {
this.remove (i) ;
break;

}

6. You can see that we are attempting to remove an item from our objects array. However,
to do this, we must first add a new function to JavaScript's built-in array object.

Array.prototype.remove = function (a, b)
var rest = this.slice((b || a) + 1 || this.length);
if(a < 0)
this.length + a;
else

this.length = a;

return this.push.apply(this, rest);
}i

7. Now that we can add and remove objects to our framework, we can move on to our
final part of the framework, drawing objects to our canvas. This is done by clearing
the canvas and then drawing each object to it every time the Draw function is called.

this.Draw = function () {
var frame = new Date () .getTime() ;
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var deltaTime = (frame - this.terminalFrame) / 1000;
this.terminalFrame = frame;

this.context.clearRect (0, 0, this.canvas.width, this.
canvas.height) ;

for (obj in this.objects) ({

if (this.objects[obj] .Draw) {

this.objects[obj] .Draw(deltaTime, this.context, this.deltaX, this.
deltay) ;

}

this.context.drawImage (this.canvas, 0, 0);

}i

Downloading the example code

purchased from your account at http://www. PacktPub. com. If you
purchased this book elsewhere, you can visit http://www.PacktPub.
com/support and register to have the files e-mailed directly to you.

The first object we created is responsible for executing the application. Within this object,

a number of variables are declared that are responsible for creating a new instance of the
object manager as well as the time it takes to update each frame per second. The execution
of the application is done firstly by loading the HTML file. Once loaded, the onload function
within Main is called, and as a result a new object manager is initialized.

.\'Q You can download the example code files for all Packt books you have

The object script within the framework is responsible for initializing a new game object such
as a player sprite, or level tile. These objects consist of a series of components that represent
the x, y, and z positions of an object on the screen. As we are creating a 2D game the z
coordinate represents the draw order of objects, for example, if an object has a z value of zero
then that object would be drawn in front of all others thus giving the illusion of depth.

The last object within our game framework is used to load a texture that will represent a game
object and then draw that texture to the canvas. This object also has access to the methods
and properties of the object and as a result each drawable object is drawn to the positions
passed to it via the object script.

Drawing objects to the canvas is achieved through means of the Draw function within

the object manager. This function begins by clearing all objects from the canvas and then
updating the next frame and drawing this frame to the canvas. This is done at a rate of 30
frames per second.

[}
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Scope then jumps to the object manager constructor, which firstly begins by initializing a
number of variables related to the canvas and its context. It also gives a call to update the
Draw function of the application at 30 frames per second. The constructor then makes a
call to the Main constructor, which initializes and draws all game objects to the screen.
However, in this instance we do not have any game objects to draw to the canvas.

The remainder of the object manager is responsible for adding and removing game objects
to an array of objects that are later updated and drawn to the canvas.

Creating the player (Must know)

With a basic game framework in place, we can start by developing an object that will handle
the player and any behaviors they may have. This will involve expanding upon the game
framework to handle the loading of a sprite, which will be used to represent the player within
the game.

How to do it...

1. We must first begin by creating a new object called P1layer. Once created, insert the
following code into our player object. This object is responsible for initializing and
drawing the player on the canvas as well as stating the players position on the canvas.

function Player()
this.InitPlayer = function() ({

this.InitDrawableObject (player idle, 0, 0, 0);
return this;

Player.prototype = new DrawableObject;

2. With our player object completed, we then need to load the sprite texture into
our application. In order to do this, we need to edit the Main. js object we created
previously, open Main. js and before the Onload function we will declare a new
image object, which will be used to hold our sprite texture.

var player idle = new Image() ;

player idle.src = "idle left.png";

3. Thefinal step is to initialize our player object by calling the player constructor and
passing the player sprite to it.
this.player = new Player() .InitPlayer (player_ idle);

4. If we were to open the application's HTML file in any modern browser we would see
the player sprite drawn in the top-left corner of the canvas.
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When creating a new game object, in this case the player object, we must first create a new
image object within the Main object and then assign an external path to the object by setting
the source property. In return this results in a texture being loaded into our application that

is the player sprite texture. This texture is then passed to the player object and is assigned a
position and draw order on the canvas; this is done by means of the drawable object script.

In return, the constructor within Main is passed the player sprite and initializes a new player
object, which then draws the player sprite to the canvas.

Handling user input (Must know)

This task will outline and demonstrate the necessary steps required to handle the keyboard
input in order to move the player sprite around the canvas. This will be done by looking at how
to handle different states of any given key on the keyboard and updating the players position
each frame by modifying both the Player and ObjectManager objects in order to do so.

How to do it...

1. To support keyboard input within our application, we firstly need to modify the player
object to monitor the state of each key pressed as well as updating the position of the
player in each frame.

2. To begin with, we will outline a series of variables that will be used to determine the
velocity of the player, that is, the direction and speed at which the player is moving.
this.velocity = 50;
this.up = false;
this.down = false;
this.left = false;
this.right = false;

3. Next we will create two functions, which are used to determine whether or not a key
has been pressed or released. More specifically, we will determine the state of each
of the arrow keys as well as the W, A, S, D keys.

this.keyDown = function (key) {

if (key.keyCode == 38 || key.keyCode == 87)
this.up = true;

if (key.keyCode == 40 || key.keyCode == 83)
this.down = true;

if (key.keyCode == 37 || key.keyCode == 65)

www.EngineeringBooksPdf.com



Instant HTML5 2D Platformer

this.left = true;

if (key.keyCode == 39 || key.keyCode == 68)
this.right = true;

}

this.keyUp = function (key) ({

if (key.keyCode == 38 || key.keyCode == 87)
this.up = false;

if (key.keyCode == 40 || key.keyCode == 83)
this.down = false;

if (key.keyCode == 37 || key.keyCode == 65)
this.left = false;

if (key.keyCode == 39 || key.keyCode == 68)

this.right = false;

}

4. Each of these functions performs a number of checks to determine whether a key
has been pressed or released. As a result these checks determine in which direction
the player should move if a certain key has been pressed.

5. In order to move the player in the direction in question, we must update the number
of units the player has moved each frame by introducing an Update function to the
player object as follows:

this.Update = function (deltaTime, context, deltaX, deltay) {

if (this.up)
this.y -= this.velocity * deltaTime;

if (this.down)
this.y += this.velocity * deltaTime;

if (this.left)
this.x -= this.velocity * deltaTime;

if (this.right)
this.x += this.velocity * deltaTime;

}
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The next step required is to initialize keyboard input and call both the KeyDown and
KeyUp events inside of the InitObjectManager constructor as follows:

document .onkeydown = function (key) {objectManager.keyDown (key) ;}
document .onkeyup = function (key) {objectManager.keyUp (key) ;}

Once a key is pressed, each of the previously declared events trigger one of two
corresponding functions, which we will now declare below the InitObjectManager
constructor.

this.keyDown = function (event) ({

for (obj in this.objects)
if (this.objects[obj] .keyDown)
this.objects [obj] .keyDown (event) ;

this.keyUp = function (event) ({

for (obj in this.objects) ({
if (this.objects[obj] .keyUp)
this.objects [obj] .keyUp (event) ;
}
}

The final step required is to modify the object manager's Draw function. Replace the
for loop within our Draw function with the modified loop as follows:

for (obj in this.objects) ({

if (this.objects[obj].Update) ({
this.objects[obj] .Update (deltaTime, this.context, this.deltaX,
this.deltay) ;

}

if (this.objects[obj] .Draw) {
this.objects[obj] .Draw(deltaTime, this.context, this.deltaX, this.
deltay) ;

}
}

[}
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In order to move the player, we first began by declaring the velocity, which includes the speed
or pixels the player moves per frame. This velocity also includes the direction in which the
player moves, that is, up, down, left, or right. Each direction is a Boolean value and is initially
setto false.

In order to determine whether or not the player wishes to move in one of these four
directions we then implemented two functions. Each of which determines the state of a
given key on the keyboard.

This is done through means of the KeyDown and KeyUp functions declared within the
Player object. Both of these functions determine if any of the arrow keys or the W, A, S, or
D keys have previously been pressed or released. As a result, the KeyDown function returns
true if a key has been pressed and the KeyUp function returns false if no key is being
pressed. More information on key numbering or a list of ASCIl and JavaScript key codes can
be found at the website http://bit.ly/tuzd3s.

We then implemented an Update function within the player object, which moves the
player in the direction determined by the Boolean variables previously declared. This update
function is called within the draw function of the object manager object. These directional
values correspond to a key press, that is, if the up arrow key is pressed the up value returns
true and the Update function moves the player sprite 50 pixels up the canvas and similarly
for the down, left, and right directional values.

In order to determine if the player has pressed or released a key we must first implement a
prebuilt JavaScript event for each of these states. This is achieved through the onkeydown
and onkeyup event handlers within our object manager object.

Each of these event handlers call their corresponding KeyDown and KeyUp functions. These
functions are also declared within the object manager object and are used to loop through
each game object and in return call the KeyDown and KeyUp functions within the player
object. In order to see the player sprite moving on the screen, we then finally implement a call
to update and draw each game object 30 times a second.

Animating the player (Must know)

For this task, we will focus on enhancing the visual appeal of the game by introducing

and demonstrating the necessary steps required to animate the player sprite. These steps
will involve adjusting the game framework to handle the loading and updating animated
sprite sheets.
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To begin with, we must introduce a new object to the games framework. This object
will be responsible for animating the player sprite through means of a sprite sheet.

Create a new object called AnimationManager. With the animation object open,

copy the following code in it:

function AnimationManager () {

this.currentFrame = 0;
this.frameRate = 0;
this.frameTime = 0;
this.frameWidth = 0;

this.frameHeight = 0;

this.InitAnimationManager = function (texture, x, vy, z,
frameCount, framesPerSec) ({

this.InitDrawableObject (texture, x, vy, 2z);
this.currentFrame = 0;

this.frameCount = frameCount;
this.frameRate = 1 / framesPerSec;
this.frameTime = this.frameRate;

this.frameWidth = this.texture.width / this.frameCount;

this.frameHeight = this.texture.height;

return this;

}

this.Draw = function(deltaTime, context, deltaX, deltaY) {

var sourceRect = this.frameWidth * this.currentFrame;

context.drawImage (this.texture, sourceRect, 0,
this.frameWidth, this.frameHeight, this.x - deltaX,
this.y - deltaY, this.frameWidth, this.frameHeight) ;

this.frameTime -= deltaTime;

if (this.frameTime <= 0)
this.frameTime = this.frameRate;
++this.currentFrame;
this.currentFrame %= this.frameCount;

}
}
}

AnimationManager.prototype = new DrawableObject;
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3. The next step is to modify the call to initialize the drawing of the player sprite.
Inside of the Player object constructor replace the InitDrawableObject
call with the following:

this.InitAnimationManager (player idle left, 300, 300, 1, 6, 20);

4. Similarly replace the prototype property at the bottom of the player object with
the following;:

Player.prototype = new AnimationManager;

5. The final step is to replace the player sprite with the sprite sheet animation, which
can be found within the Chapter 1 Task 5 images folder provided with the
book. If you run the application you should see an animated player sprite in the
top-left corner of the application.

The animation manager is an extension of the drawable object we created previously and
as a result introduces an additional draw function that is able to output animated sprites.
The animation manager begins by declaring a number of variables that relate to the frame
rate of the given sprite, the time taken to animate the sprite as well as the width and height
of a given frame within a sprite sheet.

Each of these variables is initialized within the InitAnimationManager constructor.
The animation manager constructor also takes in a texture, that is, a sprite sheet, a 2D
position, and a depth variable used to determine the drawing order of objects.

The draw method within the animation manager is responsible for creating a source
rectangle, which is positioned above the first cell in the sprite sheet. For each frame the
source rectangle is positioned above the next cell within the sprite sheet. Once the source
rectangle reaches the end of the sprite sheet its position is reset to the first cell. By doing
this we are selectively picking out and displaying one cell at a time from the sprite sheet.
We then loop through each cell at a frame rate, which gives the illusion of animation, in

this case 12 frames per second.

L Animated sprite sheet

— Frame/Cell

=]
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In order to display an animated sprite on the canvas, we replaced the call to initialize drawing
of the player sprite within the player constructor. Previously, we passed the player texture
and position to the DrawableObject constructor. However, now that we are animating the
player we also need to pass a frame count and frame rate, that is, the number of cells within
the sprite sheet and the rate at which the animation is updated per second. Finally, we use
the prototype keyword to extend the functionality of the DrawableObject constructor to the
AnimationManager function

Creating the level (Must know)

In this recipe, we will look at the necessary steps required to create and implement a level.
This will be done by implementing a level object and updating the games framework to handle
the loading and drawing of modular 2D tile assets. This modular construction allows levels to
be designed with varying environmental layouts and sizes.

How to do it...

1. In orderto implement a level, we will need to modify both the Player and Main
objects as well as introduce a level manager object. Go ahead and open the Main
object and add the following declaration below where we declared and loaded our
player sprite:
var tile = new Image();
tile.src = "textures/tile.png";

2. This declaration creates a new image object, which will represent the terrain within
the level as well as the path to the tiles texture. Next we will initialize a new instance
of the level object we are yet to make as well as passing the level to our player object.
Modify the contents of the Initialise function in our Main object as follows:

this.level = new Level () .InitLevel() ;
this.player = new Player () .InitPlayer (this.level);

3. Next we will need to modify the P1ayer object, which will be responsible for initializing
the level and for performing any collision detection to determine if the player is standing
on the terrain and whether or not the player has collided with any obstacles in the
player's path. Insert the following variables into the P1ayer object and then modify the
Player constructor in order to retrieve and initialize a level object:

this.level = null;

this.InitPlayer = function (level) {
this.InitAnimationManager (player idle left, 300, 600 - 48 - 48, 4,
6, 20);
this.level = level;

return this;

s
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4. The next stage is to implement some form of collision detection to determine whether
or not the player is standing on the terrain or has collided with an obstacle. To do this
we will modify the Update function within the Player object. Insert the following
below the code that moves the player in a given direction:

var collision, position, curTile, terrainHeight, playerHeight;
if ((this.right || this.left) && ! (this.left && this.right)) {
colligsion = false;

do {

position = this.left ? this.x : this.x + this.frameWidth;
curTile = this.level.CurrentTile(position) ;

terrainHeight = this.level.TerrainHeight (curTile) ;

playerHeight = context.canvas.height - (this.y + this.texture.
height) ;

if (playerHeight < terrainHeight) ({
collision = true;

if (this.right)
this.x = this.level.tileWidth * curTile - this.frameWidth - 1;
else
this.x = this.level.tileWidth * (curTile + 1);
}
else
colligsion = false;
} while (collision)

}

5. The final step is to implement the Level object. Create the Level object and insert
the following code in it:

function Level() {

this.tiles = new Array();
this.tileWidth = 0;
this.tileHeight = 0;

this.InitLevel = function() {
this.tileWidth = tile.width;
this.tileHeight = tile.height;

for(var i = 0; i < 50; i++) {
this.tiles[i] = 1;
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this.AddTiles () ;
return this;

}i

this.AddTiles = function() ({
for (var x = 0; x < this.tiles.length; ++x) {
for (var vy = 0; y < this.tiles[x]; ++y)
new DrawableObject () .InitDrawableObject (tile, x *
this.tileWidth, 600 - (y + 1) * this.tileHeight, 4);

}i

this.CurrentTile = function(x) {
return parseInt( x / this.tileWidth) ;

}i

this.TerrainHeight = function (index) {
if (index < 0 || index > this.tiles.length)
return O0;

return this.tiles[index] * this.tileHeight;
Vi
!

We first start off by creating a new image object within the Main object. This object represents
a 2D tile module that the level is made up of. Similarly, to the player sprite this object loads

an external texture into the application. We then declare and initialize a new instance of the
Level object. This Level object is also passed into the Player constructor so that it can be
accessed and utilized within the Player object.

Within the Player object, we then assign a reference to the level object, passed into the
Player constructor, to a local level object. This reference is used to check whether or not the
player is intersecting the levels terrain.

These collision detection checks are only employed when the player chooses to move left or
right. When moving in either direction if the player collides with an obstacle they are pushed
back to the point of intersection thus preventing them from passing through an obstacle.

The level object itself is made up of a constructor and a number of helper functions that
are used to add tile modules into the level thus dictate the layout of the environment. The
object also contains helper functions that are used to determine if the player is colliding
with the terrain in their current position as well as a function for checking the height for
each stack of tiles.

s
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The constructor of the level object initializes the width and height of the tiles passed into it.
This is done by retrieving the width and height of the tile image object that was previously
loaded into the application, inside of the main object. The remainder of the constructor is
used to determine the height of each stack of terrain tiles as well as how many stacks make
up the level's terrain.

Each of these stacks of tiles are stored within an array that is passed into the AddTiles
function within the Level object. This array is then looped through and each tile within
a stack drawn on top of each other and each stack drawn next to the previous stack thus
resulting a 2D terrain the player can interact with.

Implementing a parallax background

(Must know)

In this recipe, we will implement a parallax effect for the game's background images. This
effect causes the background to move at a slower rate than the foreground, which in return
helps to give the illusion of depth within our game. More specifically this technique is achieved
by placing multiple layers in front of each other and moving them at different speeds along
the x axis.

How to do it...

1. To do this, we will need to implement a new object called ScrollingBackground
with the following code:

function ScrollingBackground() {

this.width = 0;
this.height = 0;
this.deltaScroll = 1;

this.InitScrollingBackground = function(texture, x, y, z,
width, height, deltaScroll) {

this.InitDrawableObject (texture, x, y, 2z);
this.width = width;

this.height = height;

this.deltaScroll = deltaScroll;

return this;

}

this.DisposeScrollingBackground = function() ({
this.DisposeDrawableObject () ;

Vi

=
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this.UpdateBackground = function (canvas, position, fillArea,

deltaPosition) {

var left;
var top;
var width;
var height;

Math.abs (deltaPosition[0])
Math.abs (deltaPosition[1])

var xOffset

var yOffset

if (deltaPosition[0] < 0)

left = this.texture.width - xOffset;
else

left = xOffset;

if (deltaPosition[1l] < 0)

top = this.texture.height - yOffset;
else

top = yOffset;

if (fillArea[0] < this.texture.width - left)
width = fillArealO];

else

width = this.texture.width - left;

if (fillArea[l] < this.texture.height - top)
height = fillAreall];
else

height = this.texture.height - top;

canvas.drawlImage (this.texture, left,

this.texture.width;

this.texture.height;

o
3
o

3

top, width, height,

position[0], position[l], width, height) ;

return [width, height];

}

var background, position, fillArea, deltaPosition;

this.Draw = function(deltaTime, canvas, deltaX, deltaY) {

background = [0, 0];

for (var y = 0; y < this.height; y += background[1]) ({
for (var x = 0; x < this.width; x += background[0]) {
position = [this.x + x, this.y + vI;

fillArea = [this.width - x,

deltaPosition = [0, O0];

this.height - vyI1;

=]
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if (x === 0)

[0] = deltaX * this.deltaScroll;

if (y === 0)

{

deltaPosition[l] = deltaY * this.deltaScroll;

}

background = this.UpdateBackground (canvas, position, fillArea,
deltaPosition) ;

}

}

ScrollingBackground.prototype = new DrawableObject () ;
Before we can take advantage of this new object, we need to load the textures that

will represent the background into our application.

var sky = new Image () ;
sky.src = "textures/sky.png";

var cloud = new Image() ;

cloud.src "textures/cloud.png";

var mountain = new Image() ;
mountain.src = "textures/mountain.png";

var forest = new Image() ;
forest.src = "textures/forest.png";

With the ScrollingBackground object implemented and the required textures
loaded, we then need to create a number of new instances of this object. Each of
which will utilize the previously loaded textures that will be used to represent a layer
within the background.

this.sky = new ScrollingBackground() .InitScrollingBackground (sky,
0o, 0, 1, 800, 600, 0.5);

this.cloud = new ScrollingBackground() .
InitScrollingBackground(cloud, 0, 0, 2, 800, 600, 0.5);
this.mountain = new ScrollingBackground () .InitScrollingBackground (
mountain, 0, 0, 3, 800, 600, 0.75);

this.forest = new ScrollingBackground() .
InitScrollingBackground (forest, 0, 0, 4, 800, 600, 0.9);

=]
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4. With each of the background layers implemented and positioned correctly our level
should look similar to the following screenshot:

We begin by creating a new object called ScrollingBackground, which is responsible for
moving a 2D texture horizontally along the canvas. Using a series of scrolling layers we are
able to produce a parallax effect that gives off the illusion of depth within the game. This

is achieved by moving the background layer(s) at a slower speed than those layers that are
closer to the foreground. As each layer moves off the canvas it then wraps back around to
the other side of the canvas thus continually looping. This is beneficial to game development
as it helps to reduce the amount of assets required for level design. It can also be said that
it is more efficient than loading large textures into our application, which would result in a
decrease in performance.

The object in question requires that we pass a texture, 2D position, depth position, width,
height, and speed to it. The texture parameter refers to the texture that is loaded into the
application and that will be used to represent a background layer. The 2D position indicates
where the texture should start to be drawn on the canvas, for example, the top-left corner of
the canvas, whereas the depth position indicates the position of the texture within the list of
layers that make up the game. The width and height are used to find the point at which the
texture should be drawn to, that is its end point. The width and height parameters can be
used to draw a portion of a texture rather than the whole texture thus increasing the overall
performance of the application.

e
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Finally the speed parameter is used to indicate how fast the texture should move along

the x axis. This movement is also determined by the deltaX and deltay variables within
the ScrollingBackground object. Both of which are passed to the Draw and Update
functions of the application and used to determine how far the texture has moved along the
x axis. By knowing how far the texture has moved, we then know when to wrap the texture
around the canvas using the UpdateBackground function. This function wraps the texture
so that it is drawn on the right-hand side of the canvas, giving the illusion of a continually
looping background.

With the scrollingBackground object implemented, we then loaded each of the
background layers into the application. This is done in much the same way as we have done
in previous recipes. We declare a new image object and pass it the path of a texture for it
to load into the application. A reference of this texture is then passed to a new instance of
ScrollingBackground.

As well as passing a texture, we also pass a 2D position, depth position, width, height, and

a speed with which the texture should move. This creates a new background layer, which is
drawn to the canvas and placed behind the level. This process is repeated a number of times
and as a result creates a series of background layers, each of which differ in speed and help
to produce a parallax effect.

Implementing physics (Must know)

In this recipe, we will look at implementing a jumping behavior for the player. In order to
implement this feature, we will need to adjust that section of the game framework, which
is responsible for detecting and updating user input. By doing this, we can determine when
the player has pressed either the Space bar key, the W key, or the up arrow key in order to
make the player jump.

How to do it...

1. In order to implement jumping behavior, we will need to implement additional
behaviors within the Player object. Open this object and declare the following
variables at the top of the object:
this.maxJump = 64;
this.jumpTime = 1;
this.jumpVelocity = ((Math.PI / 2) / this.jumpTime) ;
this.position = 0;
this.terminalVelocity = 1.5;
this.isOnGround = true;

These variables are responsible for the characteristics of the jump behaviors and
they also determine the maximum height the player can jump, the time taken, the
speed and trajectory of the jump, deceleration, and whether or not the player is on
the ground before jump they can jump.

=]
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The next stage is to determine whether or not the user has pressed either the Space
bar key, the W key, or the up arrow key. This is done in the same way as we detected
the user input in previous recipes. We also need to check whether or not the player is
on the ground and if they are only then can we allow them to jump.

if ((key.keyCode == 32 || key.keyCode == 38 || key.keyCode == 87)
&& this.isOnGround) {

this.isOnGround = false

this.position = 0;

}

Next, we need to implement a check to see if the player is jumping and if so their
position and speed needs to be updated until they have collided with the ground.

if (!this.isOnGround) ({
var prevPosition = this.position;
this.position += this.jumpVelocity * deltaTime;

if (this.position >= Math.PI) {
this.y += this.maxJump / this.jumpTime * this.terminalVelocity *
deltaTime;
}
else {
this.y -= (Math.sin(this.position) - Math.sin(prevPosition)) *
this.maxJump;

}
}

We then need to check if and when the player has collided with the levels terrain, if
so then we change the player's ground state to true. If the player has not collided
with the terrain we update the player's jump height and speed.

var checkCollisionLeft = this.level.CurrentTile(this.x);
var checkCollisionRight = this.level.CurrentTile(this.x + this.
frameWidth) ;

var heightLeft = this.level.TerrainHeight (checkCollisionLeft) ;
var heightRight = this.level.TerrainHeight (checkCollisionRight) ;
var maxHeight;

if (heightLeft > heightRight)
maxHeight = heightLeft

else

maxHeight = heightRight;

var playerHeight = context.canvas.height - (this.y + this.texture.
height) ;

if (maxHeight >= playerHeight) ({

s
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this.y = (context.canvas.height - maxHeight - this.texture.

height) ;
this.isOnGround = true;
this.position = 0;

}

else if (this.isOnGround) {

this.isOnGround = false;

this.position = (Math.PI / 2);

}

We start off by declaring a number of variables that are used to reflect the player's behavior
when jumping. These variables include the maximum jump height, time taken to jump, the
speed and direction of the jump, as well as a Boolean variable that checks whether or not the
player is on the ground.

The next step we took was to determine whether the user had pressed the Space bar key, the
W key, or the up arrow key. If the player has pressed either of these keys and is on the ground
then the player begins to jump. Depending on the keys pressed during the jump, the player
will either jump straight up and return to its initial position or will jump and follow the path of a
sine wave.

When the player reaches the peak of the wave then they will begin to decelerate at a speed of
his/her initial jump speed multiplied by the terminal velocity value previously declared. This
can be seen in the next recipe which employs a series of checks to determine whether the
player is not on the ground, if so then we check where on the path of the sine wave the player
is. The player's speed and position are then updated to reflect the player's position in the air.

Finally, we then employ a number of statements that are used to check if the player has
collided with the terrain. Each of these collision detection statements check whether the
left-hand side or right-hand side of the player has collided with the terrain. If the player has
collided with the terrain, we change the IsOnGround Boolean variable to t rue. However if
the player is not on the ground and was previously on the ground then they are falling and
their speed and position is adjusted accordingly until grounded.

Creating enemies (Must know)

In this section, we will outline the steps taken to implement a number of animated enemy
sprites that the player must attempt to avoid in order to stay alive. We will also look at the
steps taken to implement a simplistic form of artificial intelligence known as patrolling. By
utilizing this technique, we can give life to each of the enemies by allowing them to move
freely around the level. This will involve the implementation of an Enemy object as well as
adjusting the Level and Main objects to handle the newly created Enemy objects.

]
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How to do it...

1.

To begin with, we will implement the Enemy object, which will be responsible for
creating and drawing enemies to the canvas. We will also be updating the enemy's
position and performing collision detection.

function Enemy () {
this.velocity = 30;

this.InitEnemy = function (texture, x, y, z, frameCount,
frameRate) {
this.InitAnimationManager (texture, x, y, z, frameCount,
frameRate) ;

return this;

}

this.DisposeEnemy = function() {
this.DisposeAnimationManager () ;

}

this.Update = function(deltaTime, context, deltaX, deltaY) ({
this.x -= this.velocity * deltaTime;

if (this.BoundingBox () .Intersects (player.BoundingBox())) {
this.DisposeEnemy () ;

}

Enemy.prototype = new AnimationManager;

The Enemy object makes use of a function known as Intersects, which determines
if two rectangles have collided. In order to utilize this function, we will need to
implement a new object known as Rectangle.

function Rectangle () ({
this.left = 0;
this.top = 0;
this.width = 0;
this.height = 0;

this.InitRectangle = function(left, top, width, height) {
this.left = left;
this.top = top;
this.width = width;
this.height = height;

Es
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return this;

}

this.Intersects = function(rect) ({
if (this.left + this.width < rect.left)
return false;

if (this.top + this.height < rect.top)
return false;

if (this.left > rect.left + rect.width)
return false;

if (this.top > rect.top + rect.height)
return false;

return true;

}

3. For our next step, we will need to create a new instance of the Enemy object inside
of the Level object, and we also need to position an enemy unit within the Level
constructor.

this.enemy = new Object;

this.tileWidth = 0;
this.tileHeight = 0;

this.InitLevel = function(width, height) {

this.tileWidth = tile.width;
this.tileHeight = tile.height;

for(var i = 0; 1 < 50; 1i++)

{

this.tiles[i] = 1;

}

this.enemy['10'] = 'Enemy';

this.AddTile (width, height) ;
this.AddEnemy (width, height) ;

return this;

=
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4. Now that we have an enemy positioned within our level, we need to add that enemy
unit to the level. This is done through means of the AddEnemy function, which is
as follows:

var x, vi
this.AddEnemy = function (width, height) {

for(var i = 0; i < this.tiles.length; ++i) {
if (this.enemy[i]) {

x = 1 * this.tileWidth + this.tileWwidth / 2;
y = height - this.TerrainHeight (i) ;

if (this.enemy[i] == 'Enemy') ({
new Enemy () .InitEnemy (enemy left, x - enemy left.width / 2, y -
enemy left.height, 7, 4, 4);

}
}
}
}

5. The final part that is required is to load the enemy sprite sheet into the application
inside of the Main object.

var enemy left = new Image() ;
enemy left.src = "textures/enemy left.png";

The Enemy object creates a new enemy object that represents an animated object similar to
the player object. The Enemy object constructor takes in a texture parameter, as well as a 2D
position, depth position, frame count, and frame rate parameters. The texture is a 2D sprite
sheet, which is used to animate the enemy. The X, y, and z positions represent the position of
the enemy on the canvas as well as the position of the enemy texture within the list of layers
within the game. The frame count is used to determine how many frames make up the enemy
sprite sheet and finally the frame rate dictates how many frames the enemy texture should be
played each second.

The update function within the Enemy object is used to move an enemy object along the

x axis and towards the player. The update function is also used to check for any collisions
between the player and the enemy. If there is a collision then the enemy object that collided
with the player is removed from the game and the player has part of their health deducted.
Finally we use the prototype keyword to extend the functionality of the AnimationManager
to the Enemy object.

This collision detection makes use of the Rectangle object, which checks whether or not
two rectangles are overlapping and if so whether a collision has occurred.

s
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Inside of the Level object, we declare and initialize a new enemy object array. Inside of the
Level constructor, we then assign a position for a new enemy object to be drawn to.

This position is then stored inside of the enemy object array and passed into the AddEnemy
function. This function loops through each tile within the levels tile array and then loops
through the enemy object array and places the enemy at the position above the tile that it
corresponds to.

The final code extract refers to loading the enemy sprite sheet texture into the application.
This is done exactly as we previously did for each of the textures within the game. A new
enemy image object was created within the Main object and an external path that shows the
location of the enemy sprite sheet texture was passed to the image object in question.

Adding pickups (Must know)

To allow the player to do more than just jump and avoid enemies, this recipe will focus its
attention on the implementation of collectible items known as pickups. These pickups will be
similar to the idea of collecting coins in Mario or gold rings in Sonic and will contribute to the
player's score and increase the sense of enjoyability, that is, how fun the game is.

How to do it...

1. In order to implement pickups into our application, we will follow the exact same
steps we took when implementing enemies.

2. We start off by creating a new object that represents a pickup. We begin by creating
the pickups object, which is as follows:

function Pickup() {

this.InitPickup = function (texture, x, y, z, frameCount,
frameRate)
this.InitAnimationManager (texture, x, y, z, frameCount,
frameRate) ;
return this;

}

this.DisposePickup = function() {
this.DisposeAnimationManager () ;

}

this.Update = function(deltaTime, context, deltaX, deltaY) {
if (this.BoundingBox () .Intersects (player.BoundingBox () ))
this.DisposePickup () ;

S ED
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Pickup.prototype = new AnimationManager;

The next step involves creating a new pickup array object within the Level object
and filling this array with the positions of a number of collectible items, that is,
pickups, inside of the Level constructor. Insert the following code at the top of the
Level script:

this.pickup = new Object() ;

this.tileWidth = 0;
this.tileHeight = 0;

this.InitLevel = function(width, height) {
this.tileWidth tile.width;
this.tileHeight = tile.height;

for(var i = 0; i < 50; i++) {
this.tiles[i] = 1;

this.pickup['1l'] = 'Berry';

this.AddTile (width, height) ;
this.AddPickup (width, height) ;

return this;

}

We then need to implement a function that will draw each of the pickups to the
canvas at the position specified within the pickup object array.

this.AddPickup = function(width, height) ({
var x, Y;
for(var i = 0; i < this.tiles.length; ++i){
if (this.pickup[il) {
X = 1 * this.tileWidth + this.tilewWidth / 2;

y = height - this.TerrainHeight (i) ;

if (this.pickup[i] == 'Berry') {
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new Pickup () .InitPickup (berry, x - berry.width / 2, y - berry.
height, 6, 1, 1);
}
}
}
}

5. The final step required to implement and draw a pickup to the canvas involves loading
the necessary texture for the pickup into the Main object.

var berry = new Image();
berry.src = "textures/berry.png";

The Pickup script creates a new pickup object that represents an animated object similar

to the player object. The Pickup constructor takes in a texture parameter, as well as a 2D
position, depth position, frame count, and frame rate parameters. The texture is a 2D sprite
sheet, which is used to animate the enemy. The X, y, and z positions represent the position of
the pickup on the canvas as well as the position of the pickup texture within the list of layered
textures within the game.

Both the x and y positions are measured in pixels and the z position represents layer depth.
The frame count is used to determine how many frames make up the pickup sprite sheet and
finally the frame rate dictates how many frames the enemy texture should be played at each
second.

The update function within the Pickup object is used to check for any collisions between the
player and a pickup object. If there is a collision then the pickup that collided with the player
is removed from the game and the player has part of their score increased. This collision
detection makes use of the Rectangle object, which checks whether or not two rectangles
are overlapping and if so states that a collision has occurred.

Inside of the Level object, we declare and initialize a new pickup object array. Inside
of the Level constructor, we then assign a position for a new pickup object to be drawn
to. This position is then stored inside of the pickup object array and passed into the
AddPickup function.

This function loops through each tile within the levels tile array and then loops through the
pickup object array and draws a pickup at the position above the tile that it corresponds to.

The final code extract refers to loading the pickup texture into the application. This is done
exactly as we previously did for each of the textures within the game. A new pickup image
object is created within the Main object and an external path that shows the location of the
pickup texture is passed into the image object in question.
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Adding sounds (Must know)

As another form of emersion within the game, we will look at introducing sound effects to
the game. However, in order to implement sound we must first adjust our game framework
to allow the loading and updating of audio files. In order to do this, we will take advantage of
the HTML5 Audio API, which is compatible with the latest versions of each of the major web
browsers such as Google Chrome, Internet Explorer, Firefox, and Opera.

How to do it...

This task will be one of the shortest within the book as most of the functionality required
to load and buffer audio within our game will be provided by the HTML5 Audio API, which is
compatible with each of the major web browsers.

1. We begin by loading the required audio file into the application by placing the
following code inside of the Main object after we load in each of the game textures:

var effect = new Audio("audio/sound.wav") ;
effect.load() ;

2. The next step involves playing the audio, in this case, we will tell the audio to play
when the player has collided with a pickup. This is done by placing the following code
inside of the collision detection check within the Pickup object's Update function.

if (this.BoundingBox () .Intersects (player.BoundingBox())) {
this.DisposePickup() ;
effect.play();

}

We begin by creating a new audio object, which holds the audio effect that is played when the
player collides with a pickup. The audio file is loaded into the audio object by specifying a path
to an external file, in this case, a .wav file. This file is then loaded into the application through
means of the HTML5 Audio API's Load function. This function is used to load the audio file
into the application prior to the canvas being drawn so that it is available when we begin to
play the game.

In order for the sound effect to play when we collide with a pickup, we make use of yet another
HTML5 Audio function known as P1lay. This function is responsible for buffering and playing
the audio file.
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Creating a graphical user interface (Must

know)

Finally, no game would be complete without a user interface to display the player's score and
health. In order to do this we will need to adjust the game frameworks draw method to allow
text to be drawn to the canvas as well as introduction a number of variables which monitor
and update the player's score and health.

How to do it...

1. To begin with, we will introduce two new variables that hold the player's score and
health at the top of the Main object.

var score = 0;
var health = 100;

2. Next, we will draw the user interface elements to the screen, these elements are
used to represent the player's score and health. Inside of the object manager 's Draw
function place the following code before the drawImage function call:

this.context.font = "30px Arial";
this.context.fillText ("Score: " + score, 15, 50);
this.context.fillText ("Health: " + health, 625, 50);

3. Inside of the Enemy object's Update function, we will decrement the player's health
each time they collide with an enemy. To do this update the collision detection check
with the following;:

if (this.BoundingBox () .Intersects (player.BoundingBox())) {
this.DisposeEnemy () ;
health -= 14;

}

4. We will also need to increase the player's score each time they collect a pickup.
Therefore in order to do this we will need to update the collision detection check
within the Pickup object with the following:

if (this.BoundingBox () .Intersects (player.BoundingBox())) {
this.DisposePickup() ;
effect.play();

Score++;

}
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5. Once you have completed these final steps, your game should look something
similar to the following screenshot:

Score: 0 Health: 100

We begin by creating two variables that are responsible for holding the player's score and
their health.

The values of these variables are then drawn to the canvas through the use of string
concatenation and the HTML5's £111Text function that outputs text, with no effects
applied to it, to the canvas.

Both of the score and health values are updated inside of either the Enemy or Pickup
Update functions. The score value is incremented by one each time the player collides
with a collectible object. Similarly the health value is decremented each time the player
collides with an enemy object. Each of these values is updated in real time and the player's
results are reflected on the canvas.

Finally, we perform a check to see if the player has collided with a pickup, that is, a berry,
and if they have we play our sound effect and increment the score.
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