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Introduction
Why is there so much hype for Object-Oriented Programming? And why is it so important? People have
been programming functionally for so long, and | love my thousand lines of code, why change?

Object-Oriented Programming, or OOP if you prefer seems like a complicated concept to grasp,

especially if you are just beginning programming, however it is pretty easy, anyone can learn it and it will

make your programs easier to understand, you' I I d
you' || have more time to play games.

This article is aimed at novice programmers, but intermediate and even professional programmers might
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are used on almost all Object-Oriented Languages.

By the end of this article you will create the bare bones of what could be a great shooter game.

Before coding a class, instantiating objects, encapsulating variables, and overloading constructors, (relax,
y 0 uuhdkerdtand these concepts by the end of this article),] et ' s b &iggia mew danje projectein
XNA Game Studio 3.0, be that in Visual C# Express 2008 or Visual Studio 2008:

1. Select from the menu, File > New Project.

2. In the New Project dialog window, select XNA Game Studio 3.0 as the project type and
Windows Game (3.0) as your template.

3. Inthe Name text box type Shooter, then click Ok.
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Preparing our Project
Once it’s |l oaded, |l et’s insert GraphiceDevicovbnbgerwi ng | i ne
and SpriteBatch

Texture2D  shipTexture;
Vector2  shipPosition;

Forthe shipTexture v ar i abl e, | ' | Squirelsyeid an giamag@e yf whhinc h most
royalty free, visit his gallery at http://pixeljoint.com/p/1889.htm.

it

Our Initialize() method will look like this:

protected override  void Initialize()

{
graphics.PreferredBackBufferWidth = 450;

graphics.PreferredBackBufferHeight = 480;
Window.Title = "Easy OOP - Shooter" ;
graphics.ApplyChanges();

base .Initialize();

This will create a small window with text in the Title Bar.

Our LoadContent()  method will be this:

protected override  void LoadContent()

{

/I Create a new SpriteBatch, which can be used to draw textures.

spriteBatch = new SpriteBatch  (GraphicsDevice);
shipTexture = Content.Load< Texture2D >("ship" );
shipPosition = new Vector2 (Window.ClientBounds.Width /2 -

shipTexture.Width / 2, Window.ClientBounds.Height / 2 - shipTexture.Height /
2);
}
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We load our ship texture into shipTexture  and we initialize shipPosition in the center of the
screen using shipTexture ‘' s di mensi ons.

Next will be our Update( GameTime gameTime) method:

protected override  void Update( GameTime gameTime)

{
KeyboardState keyboard =  Keyboard .GetState();
if (Keyboard .GetState().IsKkeyDown( Keys .Escape))
this .Exit();
if (keyboard.lsKeyDown( Keys .Left))
shipPosition.X -=5;
if (keyboard.lsKeyDown( Keys .Right))
shipPosition.X +=5;
if (keyboard.lsKeyDown( Keys.Up))
shipPosition.Y -=5;
if (keyboard.lsKeyDown( Keys .Down))
shipP osition.Y +=5;
shipPosition.X = MathHelper .Clamp(shipPosition.X, 0,
Window.ClientBounds.Width - shipTexture.Width);
shipPosition.Y = MathHelper .Clamp(shipPosition.Y, 0,
Window.ClientBounds.Height - shipTexture.Height);
base .Update(gameTime);
}

We restrict the ship’s movement WMahHdpe .Gamd.By n t he
the way, for simpl i ci Keyboatdfosimpte, we are only using

And finally, our Draw( GameTime gameTime) method will look like this:

protected override  void Draw( GameTime gameTime)

{
GraphicsDevice.Clear( Color .White);
spriteBatch.Begin();
spriteBatch.Draw(shipTexture, shipPosition, Color .White);
spriteBatch.End();
base .Draw(gameTime);
}

Press F5 to run your project, the output window will look like this:
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&% Easy OOP - Shooter S )

The Bullet Class

Now our shooter obviously isn’t very much fun wit
program bullets and by far the Object-Oriented method is the easiest and if appropriately handled the

most efficient.

Before doing so, let’s |l ook i nt oBes withthe abamgyfor OOP ¢
now. There are a lot of ways for you to order a pizza, you can call the pizzeria by phone, go in person, or
even use the interwebs, regardless of how you order ity 0 ugét b pizza as long as you pay for it or you

ar eblacktlisted Basi cally you don’t care about tnmarg pi zze
degrees do they preheat it or even the process for making the dough, you just want your pizza because
you are hungry, you pretty much abstractaway t he details on the pizzeri a

mention that not all pizzerias follow the same process for making a pizza, and there are plenty of pizza
franchises to choose from.

Abstraction and the latter concept, defined as classification, are key concepts in OOP. Once you call the

pizzeria, you can specify the size, the ingredients or you simply choose one from a menu, after 30

minutes (somet i mes more) they’' |l | deliver t hatevepitisyaua r i ght
do with pizza solving your hunger problem.

let’' s transl| at e Onrke bfiths nedt thibgoof ADR) Bmongdt dthgre, is that you recycle
code, hence you are programming for the programmer (which might be you). You solve a problem in the
most general way possible so you can use that solution again and again. Our problem here is that we are
hungry for pizza, so from our class pizzeria, we create an order; in OOP we call that instantiating an
object.

An object is pretty much anything you can classify, speci fically rmyBizzatbbchuse c as e,
wel | | i t ' s rmmadeén,the pizzeliaewtll hapeidiffereat rames, yet they are all different

objects or instances from the same class, however, they all share the same attributes that make them,

well, pizzas.

Going back to our Bullet Class, we begin by adding a new class to our project:

1. Goto your Solution Explorer.
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Right click the Shooter project.

Add > Class.

In the Add New Item dialog, type Bullet.cs in the Name text box.
Click the Add button.

vk wnN

The Black Box

Before coding, let’s back it up a little bit and
bullet has in our game. What is a bullet? Where will it be drawn? How will it move? What speed will it

have? What texture will it use?

Attributes
Texture2D texture
Vector2 position
Vector2 speed

Methods
Update()
Draw()

As we answer the above questions we start understanding how to design our class in CH#. Some
programmers like to call the above tableaBlackBox ( i t ' s al mo st .Baddwnahemblen ot bl a
we begin coding.

Attributes and Properties

Whenwe createanewc | ass we get the basic using statement s
depends on the problem you wish to approach. In this case though, since we are using the XNA

Framework, we need to add the following statements:

using Microsoft.Xna.Framewor K;
using Microsoft.Xna.Framework.Graphics;

Since we want our bulletstobedrawnon s cr een and s i nvewr2weo rr et hgeo i nul It e
position and speed, we need both statements.

Soright betweenour Of I & & Q, 0 IN& O]o& atributes: a r e

private Texture2D  texture;
private  Vector2 position = Vector2 .Zero;
private  Vector2 speed= new Vector2 (0, 450);

Notice how | added the word private  before the data type? It means that the variable declared as
pivate can only be handl ed within t dilkbemidata sthough.y ou can
also initialized the variables just in case the user forgets to input them.

In order to get that user input for our bullet class, we could just change privat e to public , however
that might get mixed up with other variables in our Gamel.cs, or maybe other classes, or | just might
change them by accident. Tencapsulationn e t hi s, we’ || nee
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Encapsulation is the process of keeping data and/or methods together inside objects which can be
modified indirectly and safely, we also get to keep them private , just like medicine capsules keep the
good stuff inside those plastic-like shells.

We ' | | encapsul ate usi ng s aoueattributeny, gdd thegellifdess d pr oper t i

public  Vector2 Position

{
get { return position;}
set { position = value ;}

}

public  Vector2 Speed
{

get { return speed;}
set {speed= value ;}

}

A property can be obtained and can be changed, so that is why we have a get and set . Let's | ook &
first one, public  Vector2 Position , get will return  the value in the variable position , while

set wi | | c h a n g e valteh ® whatathre iusarlrotetHe ®ne playing the game) inputs. It is

important that these properties are public  so we can read and change them from anywhere within

our namespace . Just so you know, you can make a property read-only by simply omitting the set .

The Constructor

Remember that a pizzeria has someone to take your order? Well, in OOP you need a constructor to
create an object or better said an instance from the class. The object we want from our Bullet Class will
obviously be a bullet shot from the ship.

Next up is constructing the constructor:

public  Bullet()

{
}

Thatwaseasy.l t °s a must for the constructor to have the
knows what it instantiates, al so notice that t ret@n aypentbististbatatise o r doe
it is not a method, this will become clear once you see it in action. Another thing is the word public ;

we need our class to be visible from anywhere within the namespace, especially from our Gamel.cs so

our ship is able to create or better said, shoot bullets.

We are still missing two methods, but basically we created a general structure for one bullet, imagine
the solution like: Every time the player presses the spacebar, a bullet instance will be created and it will
move vertically at 450px per second. This means that we will have a lot of bullet objects shooting
upwards in our screen, each of them different from the other one; we will need to manage them later
on.

Our constructor creates t he dsetdjsene trgumebtuftom out ' | | be
Gamel.cs. We need a texture for 0 U toadBoutént() e tnethodam d we ’ |
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Gamel.cs. When we prepared our project, we added t he
decl arations | eites® aed diomée tf élohrgwitngo do it | ater

Texture2D  bulletTexture;
AndinourlLoadContent) met hod | et’ s add:
bulletTexture = Content.Load< Texture2D >("laser" );

Obviously we need to load our asset into our Content folder and before that | created a very simple laser

texture:

Since we want this texture for every object from the Bullet Class we cr eat e, we
change the constructor:

public  Bullet( Texture2D texture)

{
}

this .texture = texture;

What we have between parentheses are t héstoace,gu me nt
you' || see it in action | ater on. Another thing,
as a variable we have in our class, texture ,weneedt 0 poi nt t o t hethisc.INaws s’ var
this is great because it refers to the object that was instantiated, in this case, what it does is that it

passes the argument that we send from Gamel.cs and saves it in the texture  variable we have in our

Bullet Class, and this is going to be done for every bullet object in our game. The argument we will send

will be bulletTexture , but if you were to have different bullet types, you can just add another

attribute for maybe damage and change the texture you want to use for that type of bullet, the wonders

of OOP.

Update and Draw
To finish our c¢class, we’ll dpdae(d GatheWioe gameTinte)oathds t h a't

Draw( GameTime gameTime) in our Gamel.cs, the former to move our bullet across the screen and
the latter to draw the bullet.

Both methods have t o buUpdatg)u bnd putitrightuedér thsconbtrecgpi: n wi t h

public  void Update( GameTime gameTime)

{
position - = speed * gameTime.ElapsedGameTime. TotalSeconds
}
As an ar gume@améTime.weT hlils smeentdhod wi | | update the bull

making sure it runs the same on almost all frame rates (good for slow processors).
Next up is our Draw() method:
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public  void Draw( SpriteBatch spriteBatch)

/IspriteBatch.Begin();
spriteBatch.Draw(texture, position, Color .White);
IIspriteBatch.End();

}

In order to draw our bullet we need to send spriteBatch as argument, notice that | commented the
spriteBatch.Begin() and spriteBatch. End() because you might want to draw the bullet
betweenaBegin) andEnd() t hat ' s Gmale.ady i n

[ SGQa GNB AG 2dziH
Now that we finished Gameglcsandsesifstworkk.et’ s go back to

The first step would be to declare the object, and t h en wedasénerik Listdobjectlsawe @an a
manage all the bullets that will be drawn on screen, a List is pretty much like an array, the difference is
we can make it grow as long as we want and make it hold specific data-types. So right under our
bulletTexture decl aration, |l et’”s add:

Bullet  bullet;
List <Bullet > bulletList = new List <Bullet >();

From here on, there are many ways you could experiment to get the results you might be looking for as
for different bullet types or different keys to press for other projectiles, so I really encourage you to do so,
$SQff 1SSLI AL &aAYLX S KSNBO®

In our Update( GameTime gameTime) met h o d, |l et’s add a newresedsndi tio

the spacebar:

if  (keyboard.lsKeyDown( Keys.Space))

bullet = new Bullet (bulletTexture);

bullet.Position = new Vector2 (shipPosition.X + shipTexture.Width / 2 -
bulletTexture.Width / 2, shipPosition.Y - shipTexture.Height / 2);

bulletList.Add(bullet);
}
for (int i=0;i<bulletList.Count; i++)

bulletList[i].Update(gameTime);

So every time the player presses the space bar, a new bullet will be created, using properties, we set

t he bul | etthHe top-genoesof theiship and then we add it to the bulletList , after that, the

for statement checks how many bullets have been added to the list and updates the position of each

one so they move across the screen, althowtgh this
|l ist just grows and grows and there’'s no end, we'’
Let’' s ¢ h a Dgwg Gamedithe gameTime) method by adding this between
spriteBatch.Begin() and End() :

foreach  (Bullet  shipBullet in bulletList)
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shipBullet.Draw(spriteBatch);

The foreach  statement will extract the objects in our bulletList and it will draw each one on
screen. Did you notice the Update and Draw methods after bulletList and shipBullet  ? They are
the same ones we coded in our Bullet Class)!

Press F5 to run your project, the output window will look like this:

@~ Easy OOP - Shooter Sl -

Bullet Delay

Al t hough it is a |l aser, I assume it wasn’'t what
between the bullets created, and we still need to address the problem we have with our ever-growing

bulletList

Let ' s kil |l t wo b i indeesmelws unhder List n<Bullets A lwlketListt=h e n new
List <Bullet >(); | et s add:

int  bulletDelay;

Let’' s c dpadabgy @ndition ih the Update( GameTime gameTime) method to:

if (keyboard.lsKkeyDown( Keys .Space) &&
gameTime.TotalGameTime.TotalMilliseconds - bulletDelay > 200)
{

bulletDelay = ( int )gameTime.TotalGameTime.TotalMilliseconds;

bullet = new Bullet (bulletTexture);

bullet.Position = new Vector2 (shipPosition.X + shipTexture.Width / 2 -
bulletTexture.Width / 2, shipPosition.Y - shipTexture.Height / 2);

if  (bulletList.Count <= 1)

bulletList.Add(bullet);

}

This will separate each bullet by 200 milliseconds and resets the delay timer once a bullet was shot,

another thing | was looking intoi s t hat S i nc e,lwaht’ordy a eoupls of Bullets shet,c r e e n
hence the bulletList.Count <= 1 condi tion. Let’'s go ahead and add
the spacebar’ s .
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if (keyboard.lsKeyUp( Keys .Space))

bulletDelay = 0;
This wildl reset t hwben thel smuoebarrisrekases, btitewise you ghootidnce dnd t vy
that's it however , bulettist sttb® dbjects & evel cant ceate mewsoees our

without wasting memory, for that, we need to change our for statement to this:
for (int i=0;i < bulletList.Count; i++)

bulletList[i]. Update(gameTime);
if  (bulletList[i].Position.Y < - bulletTexture.Height)
bulletList. RemoveAt(i);

}

Now you are able to shoot as long as no more than two bullets are on screen, and as soon as one bullet
is off-screen you can shoot again, we make use of the Position  property here.

Wrapping it up!
By now we have the basics of creating a shooter game, of course there is a lot more work to be involved
but Il et’s just finish up with the details for wha

The bullets look fine, but they surely take their time to get off-screen, we could change this attribute in
the Bullet Class, but , | et '"GemeHtcs iftorf rt dim so wreSpded progargylineur us e of
Bullet Class.

I n our spacebaundectbemudet t andbullet [Pesitioh s s@gtoments and add:

bullet.Speed = new Vector2 (0, 700);
And | et’ s go a hdeDdlaya ndabndition fiomg 20 aar400 .

Overloading methods and the constructor

An overload is simply another way you could use the same method or constructor by passing different
arguments. One example would be the spriteBatch.Draw() method, you can give it either a
Vector2  position or a Rectangle

Let ' s gBollet Clws aral overload the Draw( SpriteBatch spriteBatch) method, for this,
simply copy-paste the method right under it and change it like so:

public  void Draw( SpriteBatch spriteBatch, Color  color)

/IspriteBatch.Begin();
spriteBatch.Draw(texture, position, color);
/IspriteBatch.End();

}

Now you can specify the col or e lshipBulletDeaw € ,indurn our
foreach within the Draw( GameTime gameTime) like so:
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shipBullet.Draw(spriteBatch, Color .Red);

Try it out!

In our constructor, back in the Bullet Class, we can overload it so you send the position  and speed as
arguments instead of editing their respective properties, so again, copy-paste the constructor right
under it and change it like so:

public  Bullet( Texture2D texture, Vector2  position, Vector2  speed)

{

this .texture = texture;
this .position = position;
this .position = speed;

Conclusion

I do believe the XNA community isn’t just for pro
creating this simple tutorial | wish more and more novice programmers and aspiring game developers

get into the community and into the industry one step at a time without getting overwhelmed by

complicated functions and shader languages, it takes time, which is spent in a lot of reading, practice

and patience, so | do hope you found this useful, | will be writing more of these following up on this

example, so look forward to those. Happy coding!
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