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LΩŘ ƭƛƪŜ ǘƻ ƛƴǘǊƻŘǳŎŜ ǘƘŜ ·b! ŦǊŀƳŜǿƻǊƪ ǘƻ ȅƻǳ with this very simple and straightforward tutorial. We 

will see what XNA is and how its basic features works to continue with the programming of your first 

game, a simple Pong ŎƭƻƴŜ ŦƻǊ ²ƛƴŘƻǿǎΦ !ǘ ƭŀǎǘΣ ǿŜΩƭƭ ǘǊȅ ǘƻ ŎƻƴǾŜǊǘ ƛǘ ǘƻ ǘƘŜ Xbox 360 and Windows 

Phone 7. This tutorial assumes that the readers have a basic C#/.Net understanding. I hope that it will 

help you to understand the basics of the framework and that it will motivate you to go further in. The 

article should be suitable to complete beginners in game programming. 

About this tutorial: when I was running my previous French blog, I wrote this tutorial. It was first 

released by the time of XNA 2.0 and is still a nice French references to begin with XNA. I then had the 

opportunity to teach video game programming to master degree students and choose to use this 

tutorial as the introduction of the course. I rewrote it a bit for the need of my course and with the 

coming of XNA 4.0 and the support of the Windows Phone 7 platform I felt like it would be nice to 

rework it even more to fit actual standards. 

English not being my native language, please forgive and/or report any English oddities. 

¢Ƙƛǎ ǘǳǘƻǊƛŀƭ ǘŀǊƎŜǘǎ ·b! пΦл ά!ǇǊƛƭ wŜŦǊŜǎƘέ /¢tΦ Lǘ ǿƛƭƭ ōŜ ǳǇŘŀǘŜŘ when the final version will be 

released. It uses some new features of XNA 4.0 so it will not run out-of-the-box on previous XNA 

version (mainly due to the usage of Viewport.Bounds and changed SpriteBatch.Draw arguments 

order). 

  

http://www.handcrafted-games.com/
http://www.daily-xna.com/
http://en.wikipedia.org/wiki/Pong
http://helmut.dev-blog.fr/post/2008/04/22/Votre-premier-jeu-avec-XNA%3A-Pong
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.viewport.bounds%28XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.spritebatch.draw%28v=XNAGameStudio.40%29.aspx
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The XNA framework  
XNA is a free development framework by Microsoft, enabling cross-platform game development 

thanks to simple and comprehensive programming tools. The supported ǇƭŀǘŦƻǊƳǎ ŀǊŜ ²ƛƴŘƻǿǎ t/ΩǎΣ 

the Xbox 360, Zune media players and Windows Phone 7. The framework integrates itself into Visual 

Studio 2010 (as of XNA 4.0), including the free Express edition, and features the following 

components: 

¶ A powerful .NET API to handle graphics, sounds, videos, inputs, networking and storage; 

¶ An audio development tool, XACT, to build complex cross-platform sound banks; 

¶ A debugger capable of remote debugging Xbox 360 and Zune games; 

¶ ! ²ƛƴŘƻǿǎ tƘƻƴŜ т ŜƳǳƭŀǘƻǊ ǎƻ ǘƘŀǘ ȅƻǳ ŘƻƴΩǘ ƴŜŜŘ to own such a device to debug WP7 

games. 

XNA has been designed for hobbyist and independent developers and builds upon a strong 

ŎƻƳƳǳƴƛǘȅΦ LŦ ȅƻǳ ƘŀǾŜ ŀƴȅ ǇǊƻōƭŜƳǎ ŘǳǊƛƴƎ ȅƻǳǊ ·b! ƧƻǳǊƴŜȅΣ ŘƻƴΩǘ ƘŜǎƛǘŀǘŜ ǘƻ ŀǎƪ ŦƻǊ ƘŜƭǇ ŀǘ ǘƘŜ 

official XNA community, the creators club. If correctly and gently exposed, your problem will most 

likely be resolved with the help of XNA experts or XNA team itself. 

Last but not least, the creators club allows you to release and sell your creations on the Xbox 360 or 

Windows Phone 7 marketplaces. 

First steps to the XNA framework  
Lƴ ƻǊŘŜǊ ǘƻ ōŜƎƛƴ ǿƛǘƘ ǘƘŜ ŦǊŀƳŜǿƻǊƪΣ ƭŜǘΩǎ ǊŜǾƛŜǿ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ǎŜǘǳǇ ƻǳǊ ŜƴǾƛǊƻƴƳŜƴǘΦ 

¸ƻǳΩƭƭ ƴŜŜŘ ŀ ŎƻƳǇǳǘŜǊ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ όǎŜŜ ·b! п ǎǇŜŎǎύΥ 

¶ ²ƛƴŘƻǿǎ ±ƛǎǘŀ ƻǊ {ŜǾŜƴ όƻǊ ǘƘŜƛǊ άǎŜǊǾŜǊέ ŜǉǳƛǾŀƭŜƴǘύΤ 

¶ A DirectX 9.1c capable graphic card (or better) with up to date drivers and DirectX runtime; A 

5ƛǊŜŎǘ· мл ŎŀǇŀōƭŜ ƎǊŀǇƘƛŎ ŎŀǊŘ ƛŦ ȅƻǳΩŘ ƭƛƪŜ ǘƻ Řebug Windows Phone 7 XNA projects; 

¶ Visual Studio 2010 (or the free-to-use Express edition); 

¶ XNA 4.0. 

LŦ ȅƻǳΩǊŜ ŀ ǎǘǳŘŜƴǘΣ ȅƻǳ Ƴŀȅ ōŜ ŀōƭŜ ǘƻ ƎŜǘ ŀ ŎƻǇȅ ƻŦ Windows Vista/Seven and/or a professional 

release of Visual Studio through the MSDN AA of your school (if it has subscribed to it). So go ask the 

L¢ ƳŀƴŀƎŜǊ ƻŦ ȅƻǳǊ ǎŎƘƻƻƭ ŦƻǊ ŦǳǊǘƘŜǊ ŘŜǘŀƛƭΦ LŦ ȅƻǳΩǊŜ ǎŎƘƻƻƭ ŘƻƴΩǘ ƘŀǾŜ ŀŎŎŜǎǎ ǘƻ ǘƘŜ a{5b !!Σ ȅƻǳ 

can still pretend to student advantages thanks to the aƛŎǊƻǎƻŦǘΩǎ 5ǊŜŀƳǎǇŀǊƪ ǇǊƻƎǊŀƳ (sign up and 

follow the instructions). 

LŦ ȅƻǳΩǊŜ ƴƻǘ ŀ ǎǘǳŘŜƴǘ ƻǊ ǎƛƳǇƭȅ ŘƻƴΩǘ ǿŀƴǘ ǘƻ ōƻǘƘŜǊ ǿƛǘƘ ŀ ǇǊƻŦŜǎǎƛƻƴŀƭ ŜŘƛǘƛƻƴ ƻŦ ±ƛǎǳŀƭ {ǘǳŘƛo, the 

Express edition is fairly enough for XNA purpose. Another version ǿƻǳƭŘƴΩǘ ōǊƛƴƎ ȅƻǳ ƳƻǊŜ ŦŜŀǘǳǊŜǎ 

unless you have other programming need than XNA. 

²ƘŜƴ ȅƻǳΩǊŜ Ŧǳƭƭȅ ŜǉǳƛǇǇŜŘΣ ƛƴǎǘŀƭƭ ±ƛǎǳŀƭ {ǘǳŘƛƻ нлмл ŀƴŘ ·b! пΦл ŀŦǘŜǊΦ ¸ƻǳΩǊŜ ƴƻǿ ǊŜŀŘȅ ǘƻ ƎƻΦ 

Note about the CTP: installing Visual Studio before XNA 4.0 is no longer required since XNA 4.0 

comes in an all-in-one installation package. 

http://creators.xna.com/
http://www.microsoft.com/windows/directx/
http://www.microsoft.com/express/
http://creators.xna.com/en-US/downloads
https://www.dreamspark.com/
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Creating your first project  
Start up Viǎǳŀƭ {ǘǳŘƛƻ ŀƴŘ ŎǊŜŀǘŜ ŀ ƴŜǿ ǇǊƻƧŜŎǘ ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜ άCƛƭŜκbŜǿ tǊƻƧŜŎǘΧέ ƳŜƴǳΦ IŜǊŜ ȅƻǳΩƭƭ 

have a list of the available project templates. Give the name and directory you want to your project 

ŀƴŘ ǳƴŘŜǊ ǘƘŜ ±ƛǎǳŀƭ /І ƛǘŜƳΣ ǇƛŎƪ ά²ƛƴŘƻǿǎ DŀƳŜ όпΦлύέΦ 

¢ƘŜ ǇǊƻƧŜŎǘ ȅƻǳΩǾŜ Ƨǳǎǘ ŎǊŜŀǘŜŘ ƛǎ ƴƻǿ ŎƻƳǇƻǎŜŘ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŜƭŜƳŜƴǘǎΥ 

¶ ¢ƘŜ άtǊƻǇŜǊǘƛŜǎέ ŘƛǊŜŎǘƻǊȅΣ ƘƻƭŘƛƴƎ ŀǇǇƭƛŎŀǘƛƻƴ ƳŀƴƛŦŜǎǘ όƴƻǘ-so-important stuff); 

¶ ¢ƘŜ άwŜŦŜǊŜƴŎŜǎέ ƳŜǘŀ-directory, listing all the .Net assemblies your project need; 

¶ ¢ƘŜ ά/ƻƴǘŜƴǘ wŜŦŜǊŜƴŎŜǎέΣ ƭƛǎǘƛƴƎ ǘƘŜ ƭƛƴƪŜŘ /ƻƴǘŜƴǘ tƛǇŜƭƛƴŜ όǿŜΩƭƭ ǎŜŜ ǿƘŀǘ ƛǘ ƛǎ ǎƻƻƴύΤ 

¶ ¢ƘŜ ά!ǇǇΦŎƻƴŦƛƎέ ŦƛƭŜΣ ƘƻƭŘƛƴƎ ōŀǎƛŎ ΦbŜǘ ǎŜǘǳǇΣ ƴƻ ƴŜŜŘ ǘƻ ŜŘƛǘ ƛǘ όŦƻǊ ŀ ·b! ƎŀƳŜύΤ 

¶ ¢ƘŜ άDŀƳŜΦƛŎƻέ ŦƛƭŜΣ ƛǎ ǘƘŜ ƛŎƻƴ ƻŦ ǘƘŜ ŜȄŜŎǳǘŀōƭŜ ŦƛƭŜ ƻŦ ȅƻǳǊ ƎŀƳŜΤ 

¶ ¢ƘŜ άDŀƳŜмΦŎǎέ ŦƛƭŜΣ ƛǎ ǘƘŜ Ƴŀƛƴ ǎƻǳǊŎŜ ŎƻŘŜ ŦƛƭŜ ƻŦ ŀ ·b! ǇǊƻƧŜŎǘ όLΩƭƭ ŘŜǘŀƛƭ ǘƘƛǎ ƭŀǘŜǊύΤ 

¶ ¢ƘŜ άDŀƳŜ¢ƘǳƳōƴŀƛƭΦǇƴƎέ ŦƛƭŜΣ ƛǎ ǘƘŜ ƛŎƻƴ ƻŦ ȅƻǳǊ ƎŀƳŜ ǘƘŀǘ ǿƛƭƭ ōŜ ŘƛǎǇƭŀȅŜŘ ƻƴ ǘƘŜ ·ōƻȄ 

360 and Windows Phone 7 marketplaces; 

¶ ¢ƘŜ άtǊƻƎǊŀƳΦŎǎέ ŦƛƭŜΣ ƛǎ ǘƘŜ ŜƴǘǊȅ Ǉƻƛƴǘ ƻŦ ȅƻǳǊ ǇǊƻƎǊŀƳ όƛƴƛǘƛŀƭƛȊƛƴƎ ȅƻǳǊ DŀƳŜм ŎƭŀǎǎύΦ 

!ƭƻƴƎǎƛŘŜ ȅƻǳǊ ǇǊƻƧŜŎǘΣ ȅƻǳΩƭƭ ŦƛƴŘ ŀƴƻǘƘŜǊ project having the same name with ŀ ά/ƻƴǘŜƴǘέ ǎǳŦŦƛȄΦ 

This represents the Content Pipeline of your project, a very important XNA component. 

The Content Pipeline  
The Content Pipeline has an almost explicit name. Its purpose is to manage your game assets 

όƎǊŀǇƘƛŎǎΣ ǎƻǳƴŘǎΣ о5 ƳƻŘŜƭǎΧύ ŦǊƻƳ ǘƘŜ ƛƳǇƻǊǘŀǘƛƻƴ ǳǇ ǘƻ ǘƘŜ ŜȄŜŎǳǘƛƻƴ with barely any hassle. Its 

main features are: 

¶ Importing the most common asset file formats and transparently load them into 

comprehensible C# objects; 

¶ Ease of use (one line asset loading); 

¶ !ǳǘƻƳŀǘƛŎŀƭƭȅ ƭƛƴƪǎ ŘŜǇŜƴŘŜƴǘ ŀǎǎŜǘǎ όо5 ƳƻŘŜƭǎΣ ǘŜȄǘǳǊŜǎΣ ǎƘŀŘŜǊǎΧύΤ 

¶ Ensures that your assets are cross-platform, loaded and displayed the same way; 

¶ Offers on-the-fly assets compression; 

¶ Bake up your assets and bundle it with you game. 

The use of the Content Pipeline is mandatory for non-Windows deployment. You can still load your 

ŀǎǎŜǘǎ ǘƘŜ άƘŀǊŘ ǿŀȅέ ŦǊƻƳ ŦƛƭŜǎ ƻƴ t/ ƛŦ ȅƻǳΩŘ ƭƛƪŜ ǘƻΦ 

You can create as many Content projects as you want but it is more convenient to stick with one per 

ƎŀƳŜ ǇǊƻƧŜŎǘΦ wŜƳŜƳōŜǊ ǘƘŜ ά/ƻƴǘŜƴǘ wŜŦŜǊŜƴŎŜǎέ ƛƴ ȅƻǳǊ ƎŀƳŜ ǇǊƻƧŜŎǘΚ ¢Ƙƛǎ ƛǎ ǿƘŜǊŜ ȅƻǳ ƭƛƴƪ ȅƻǳǊ 

project to your Content project. By default, your project is linked to the already created Content 

project. 

bƻǿ ŦƻǊ ǘƘŜ ǎǳǇǇƻǊǘŜŘ ŦƛƭŜ ŦƻǊƳŀǘǎΣ ƘŜǊŜΩǎ ǘƘŜ ƭƛǎǘΥ 

¶ 2D graphics: .bmp, .png, .jpg; 

¶ 3D models: .x, .fbx; 

¶ Shaders: .fx; 

¶ Audio: .mp3, .wav, .wma; 

http://msdn.microsoft.com/en-us/library/bb203887%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/bb203887%28v=XNAGameStudio.40%29.aspx
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¶ Video: .wmv; 

¶ Font: TrueType; 

¶ Any XML, text or binary files. 

You may find many other format importers on the web or code one yourself if you need to 

(http://msdn.microsoft.com/en-us/library/bb447754.aspx). 

Adding assets to your project  
¢ƻ ŀŘŘ ŀǎǎŜǘǎ ǘƻ ȅƻǳǊ ǇǊƻƧŜŎǘΣ ǊƛƎƘǘ ŎƭƛŎƪ ƻƴ ȅƻǳǊ /ƻƴǘŜƴǘ ǇǊƻƧŜŎǘΣ ŀƴŘ ά!ŘŘκ!ŘŘ ŀƴ ŜȄƛǎǘƛƴƎ ƛǘŜƳέ 

and pick your assets. You can also organize your assets into folders or add assets just by 

ŘǊŀƎΩƴΩŘǊƻǇƛƴƎ ŦƛƭŜǎ ǘƻ your Content project. 

The Game class 
Now open up the Game1.cs file. You should notice that the Game1 class is inherited from a class 

named Game. The Game class is provided by XNA and manages the game loop (more generally the 

game workflow). It is composed of the following methods: 

¶ Initialize: called after the construction of the class, it ensures that all the class fields are 

constructed and ready to be initialized. The purpose of this method is (as you may have 

guessed) to initialize class members (in the same way of the WinformsΩ Initialize method); 

¶ LoadContent: called after Initialize, this method is meant to be used to load your game 

assets; 

¶ UnloadContent: called before during the disposal of the Game class and ensure that your 

ƎŀƳŜ ŀǎǎŜǘǎ ŀǊŜ ŘƛǎǇƻǎŜŘ ŎƻǊǊŜŎǘƭȅ ǿƘŜƴ ȅƻǳ ŜȄƛǘ ƛǘ όƛǘ ŘƻŜǎƴΩǘ ƳŜŀƴ ǘƘŀǘ ȅƻǳ ŘƻƴΩǘ Ƙave to 

take care of your memory allocation); 

¶ Update: called every time before the Draw method and should be used to update your game 

engine. This will be the place of collision handling, inputs handling, game world updating etc. 

Its GameTime argument propose services to know the amount of time elapsed since the last 

Update call. This is very useful to synchronize your game engine; 

¶ Draw: called in an infinite loop, it is meant to draw your game. Even if it is possible, for the 

sake of clean code, you should avoid writing any logic update here. 

The Update and Draw methods represent the Game Loop and are called in an infinite loop so that 

your game is constantly refreshed and running. XNA default settings set the loop frequency to 60 

loops per second, meaning that your game should run at 60 frames per second (as long as your 

Update/Draw ŘƻƴΩǘ take too much time). You can adjust the settings to void this limit so that your 

game runs as fast as your Update/Draw allow ƛǘ ǘƻΣ ōǳǘ ǿŜΩǊŜ not going to cover this in this tutorial. 

¸ƻǳΩǊŜ ŦǊŜŜ ǘƻ ƴƻǘ ǳǎŜ ǘƘŜ Game class but it provides useful services behind the Game Loop and if 

ȅƻǳΩǊŜ ŎƻŘƛƴƎ ȅƻǳǊǎŜƭŦ ǎǳŎƘ ŀ ŎƭŀǎǎΣ ȅƻǳΩƭƭ Ƴƻǎǘ ƭƛƪŜƭȅ ŜƴŘ ǳǇ ǿƛǘƘ ŀ ǇǊŜǘǘȅ ǎƛƳƛƭŀǊ ƻƴŜΦ {ƻ ǿƘȅ 

bothering re-writing the wheel? Plus the fact the Game class ensures the workflow of your game. 

The Game1 class comes with two fields initialized: 

¶ GraphicsDeviceManager graphics: manages what is callŜŘ ǘƘŜ άƎǊŀǇƘƛŎŀƭ ŎƻƴǘŜȄǘέΦ aƻǊŜ 

accurately, it allows you to setup the graphics card states (i.e. screen resolution, vertical 

synchronization, anti-aliasing, etc.) and to get information about the hardware capabilities; 

http://msdn.microsoft.com/en-us/library/bb447754.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.initialize%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.loadcontent%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.unloadcontent%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.update%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.draw%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.gametime%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.draw%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.update%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.draw%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.update%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.draw%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.update%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.draw%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphicsdevicemanager%28v=XNAGameStudio.40%29.aspx
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¶ SpriteBatch spriteBatch: provides services for 2D drawings. This will be the most important 

object covered by this tutorial. 

Initializing and drawing 2D graphics  
We will now take a look at how one can import 2D graphics and display it. You will need some game 

ŀǎǎŜǘǎ ƛƴ ƻǊŘŜǊ ǘƻ ŎƻƴǘƛƴǳŜΦ LΩǾŜ ǇǊŜǇŀǊŜŘ ŀ ōǳƴŘƭŜ ǿƛǘƘ ŜǾŜǊȅǘƘƛƴƎ ȅƻǳ ƴŜŜŘ ǘƻ Ŧƻƭƭƻǿ ǘƘƛǎ ǘǳǘƻǊƛŀƭΥ 

grab it there. 

Now take a look at the file named texture1.bmp. It is a simple image with 2D graphics. Notice that 

there are many single graphic entities inside the picture. An individual graphical entity is called a 

sprite and if an image contains many sprites, wŜΩre in front of a sprite sheet. 

Other terms do exist to describe sprites and sprite sheets. Like tiles and tile sets. If you have already 

ǘƻȅŜŘ ǿƛǘƘ ǎƻƳŜ άwtD ƳŀƪŜǊέΣ ȅƻǳ ǎƘƻǳƭŘ ōŜ ŦŀƳƛƭƛŀǊ ǿƛǘƘ ǘƘŜƛǊ ƳŜŀƴƛƴƎǎΦ [ƛƪŜ ŀ ǎǇǊƛǘŜ ǎƘŜŜǘΣ ŀ ǘƛƭe 

set is an image containing several tiles, a tile being an independent rectangle of your image. To the 

difference with sprites, tiles inside a tile set are usually the same size, forming a regular grid. You may 

have noticed that tiles can be disposed side by side to form complex graphics, like a puzzle, using 

several times the same tile. This technique is commonly used in 2D games (RPG, side-ǎŎǊƻƭƭŜǊΧύ ŀƴŘ 

was historically used because of the lack of memory of the 8/16bit systems. 

[ŜǘΩǎ ƛƳǇƻǊǘ ǘƘŜ ǘŜȄǘǳǊŜΥ right click on your Content projectΣ ŎǊŜŀǘŜ ŀ ƴŜǿ ŦƻƭŘŜǊ ƴŀƳŜŘ ά¢ŜȄǘǳǊŜǎέ, 

and add the existing texture1.bmp to this folder. It should now appear in your project. Right click on 

the texture1.bmp ƛǘŜƳ ŀƴŘ ǎŜƭŜŎǘ άǇǊƻǇŜǊǘƛŜǎέΣ ǘƘƛǎ ǿƛƭƭ obviously show the asset propertiesΦ ¸ƻǳΩƭƭ 

ǎŜŜ ŀ ōǳƴŎƘ ƻŦ ǎǘǳŦŦΣ ǘƘŜ ƻƴŜ ǘƘŀǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ŦƻǊ ƴƻǿ ƛǎ ǘƘŜ ά!ǎǎŜǘ bŀƳŜέ ǿƘƛŎƘ ǎƘƻǳƭŘ ōŜ ǎŜǘ ǘƻ 

άǘŜȄǘǳǊŜмέΦ ¢Ƙƛǎ ƛǎ ǘƘŜ ƛƴǘŜǊƴŀƭ ƴŀƳŜ ƻŦ ȅƻǳǊ ŀǎǎŜǘΣ ƴƻǘ ƛǘǎ ŦƛƭŜƴŀƳŜΦ ·b! ǎŜǘ ŀ ŘŜŦŀǳƭǘ ƴŀƳŜ 

corresponding to the filename without its file extension, but you can freely change it. Keep in mind it 

has nothing to do with the filename. 

Now, inside your Game1 class, as a class member, add a new member to host our texture. To this 

purpose, the Texture2D is intended manage your 2D texture (as you could have found out by 

yourself). 

      Texture2D  myTexture ;  

 

We now need to code the actual loading of the asset, so go inside the LoadContent method and add 

the following line of code: 

            myTexture  = Content.Load< Texture2D >( @"Textures/ texture1 " );  

 

The Content object is a default Game class member representing your Content project. Everything 

linked to your Content project should be accessed through the Content member. Its Load function is 

generic and will allow you to easily load any supported type of asset by specifying the wanted type to 

the Load<Type> template. To load an asset, just specify the desired type and the asset name (not its 

file name). If you try ǘƻ ƭƻŀŘ ŀƴ ǳƴǎǳǇǇƻǊǘŜŘ ǘȅǇŜ ŦƻǊ ǘƘŜ ƎƛǾŜƴ ŀǎǎŜǘΣ ȅƻǳΩƭƭ ŜƴŎƻǳƴǘŜǊ ŀƴ ŜȄŎŜǇǘƛƻƴ 

ŀǘ ǊǳƴǘƛƳŜΦ ¢ƘŜ άϪέ ōŜŦƻǊŜ ǘƘŜ ŀǎǎŜǘ ƴŀƳŜ ƛǎ ŀ /І ƻǇŜǊŀǘƻǊ ǎǇŜŎƛŦȅƛƴƎ ǘƘat the special characters of 

ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǘǊƛƴƎ ŘƻƴΩǘ ƴŜŜŘ ǘƻ ōŜ ŜǎŎŀǇŜŘΦ Lǘ ƛǎ ǿŀȅ ƳƻǊŜ ŎƻƴǾŜƴƛŜƴǘ ǘƻ ǳǎŜ ƛǘ ǿƘŜƴ ŘŜŀƭƛƴƎ ǿƛǘƘ 

http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.spritebatch%28v=XNAGameStudio.40%29.aspx
http://www.handcrafted-games.com/PongCloneContent.zip
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.texture2d%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.loadcontent%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.content.contentmanager%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/bb197848%28v=XNAGameStudio.40%29.aspx
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asset locations since it will avoid you from doubling all the dashes (making your code more readable). 

Notice that you access assets as if they were files in the hierarchy of your Content project, but with 

assets names as their filename (this may be a bit puzzling at first glance). 

Take a look at the content of the Draw method: 

        protected  override  void  Draw(GameTime gameTime) 
        {  
            GraphicsDevice.Clear( Color .CornflowerBlue);  
 
            // TODO: Add your drawing code here  
 
            base.Dr aw(gameTime);  
        }  

 

The first line cleans the entire buffer so that the whole screen is reset to a blue color (the infamous 

CornflowerBlue). The last line calls the Game base Draw method and should always be the last 

instruction of your Draw method. I will not cover this feature as we will not use inheritance and game 

components. 

4ÈÅ 3ÐÒÉÔÅ"ÁÔÃÈȢ$ÒÁ×ɉȣɊ ÍÅÔÈÏÄ 

To draw 2D graphics, the only thing you will need is the {ǇǊƛǘŜ.ŀǘŎƘΦ5ǊŀǿόΧύ method. But 

beforehand, take a look at how the screen is addressed by XNA: 

 

As you can see, the screen origin is in the upper left corner and goes positively to the opposite screen 

ŎƻǊƴŜǊΦ ¢Ƙƛǎ ƛǎ ŀ ōƛǘ ǎǘǊŀƴƎŜ ƛŦ ȅƻǳΩǊŜ ǳǎŜŘ ǘo the Cartesian system. The unit is the pixel, meaning that 

(with default XNA screen resolution of 800x600) the X axis goes up to 800 and the Y one to 600. 

Textures are addressed the same way. 

IŜǊŜΩǎ ƻƴŜ ǘƘŜ {ǇǊƛǘŜ.ŀǘŎƘΦ5ǊŀǿόΧύ overload header: 

http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.draw%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.color.cornflowerblue%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.draw%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.draw%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.spritebatch.draw%28v=XNAGameStudio.40%29.aspx
http://en.wikipedia.org/wiki/Cartesian_coordinate_system
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.spritebatch.draw%28v=XNAGameStudio.40%29.aspx
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SpriteBatch.Draw( 

 Texture2D, // the texture to use for drawing 

 Rectangle, // the rectangle where you want to draw on the screen (in screen coordinate) 

 Rectangle, // the part of the texture you want to draw (in texture coordinate) 

 Color); // the color hue of the drawing, Color.White will give a default hue 

bƻǿΣ ŎƻƴǎƛŘŜǊƛƴƎ ƻǳǊ ǘŜȄǘǳǊŜмΣ ƘŜǊŜΩǎ ŀƴ ŜȄŀƳǇƭŜ Ŏŀƭƭ ŀƴŘ ǘƘŜ ŜȄǇŜŎǘŜŘ ǊŜǎǳƭǘΥ 

            spriteBatch.Begin();  
            spriteBatch.Draw(  
                myTexture,  
                new Rectangle (10, 20, 50, 100),  
                new Rectangle (0, 0, 50, 100),  
                Color .White);  
            spriteBatch.End();  

 

The main difficulty in understanding 2D drawing is to understand the difference between source and 

destination rectangles. Have a look at the following illustration. 

 

hƴ ǘƘŜ ƭŜŦǘΣ ǿŜ ƘŀǾŜ ǘƘŜ ǘŜȄǘǳǊŜ ŎƻƴǘŀƛƴƛƴƎ ǘƘŜ ƻōƧŜŎǘǎ ǿŜΩŘ ƭƛƪŜ ǘƻ ŘǊŀǿΣ ōǳǘ ǿŜ ƻƴƭȅ ǿŀƴǘ ǘƻ ŘǊŀǿ ŀ 

portion of that texture. The source rectangle defines this portion and must use the texture 

coordinates. Then, you define where on the screen you want that portion to be drawn by defining 

ǘƘŜ ŘŜǎǘƛƴŀǘƛƻƴ ǊŜŎǘŀƴƎƭŜ όƛƴ ǎŎǊŜŜƴ ŎƻƻǊŘƛƴŀǘŜǎύΦ bƻǘŜ ǘƘŀǘ ǘƘŜ ŘŜǎǘƛƴŀǘƛƻƴ ǊŜŎǘŀƴƎƭŜ ŘƻŜǎƴΩǘ ƘŀǾŜ ǘƻ 

be as wide/high as the source rectangle. Different sizes will result in stretched drawing. 

3ÐÒÉÔÅ"ÁÔÃÈȢ"ÅÇÉÎɉȣɊ Ⱦ %ÎÄɉɊ 

You may notice that the SpriteBatch.Draw call is surrounded by two other methods, namely Begin 

and End. Begin ŎƻǳƭŘ ƳŜŀƴ άƻƪ ƳƛǎǘŜǊ Dt¦Σ ƘŜǊŜΩǎ ǿƘŀǘ ȅƻǳΩǊŜ ƎƻƛƴƎ ǘƻ ŘǊŀǿ ŀƴŘ Ƙƻǿ ȅƻǳΩǊŜ ƎƻƛƴƎ 

ǘƻ ŘǊŀǿ ƛǘέΦ Lǘ ǘŜƭƭǎ ǘƘŜ Dt¦ ǘƻ ŘǊŀǿ ǿƘŀǘΩǎ ŎƻƳƛƴƎ ŀƴŘ ǘƘŜ ǇǊƻǇŜǊǘƛŜǎ ǘƻ ŀǇǇƭȅΣ ƭƛƪŜ ǘƘŜ ǳǎŀƎŜ ƻŦ 

AlphaBlend, the order in which the sprites are going to be drawn etc. 

The End method tells to the GPU that the Draw calls are complete and that he can now draw 

everything with the properties it have been configured. 

You have to know that the CPU will tell the GPU what to draw only when you call the End method. 

The result of this method is the transfer of the drawing primitives to the GPU and transferring data 

between the CPU and the GPU is very expensive. So try to put as many Draw calls as possible 

between the Begin and End statements, this will greatly improve your game performance by 

http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.spritebatch.draw%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.texture2d%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.rectangle%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.rectangle%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.color%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.spritebatch.draw%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.spritebatch.begin%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.spritebatch.end%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.spritebatch.begin%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.blendstate.alphablend%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.spritebatch.end%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.spritebatch.draw%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.spritebatch.end%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.spritebatch.begin%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.spritebatch.end%28v=XNAGameStudio.40%29.aspx
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reducing transfers to the GPU. Using several Begin/End is mainly intended to use different drawing 

parameters or to ensure that some elements are drawn before/after other elements. 

Coding a Pong clone in 5 minutes  
You should now master the basics of XNA. Despite tƘŜ ǘƛǘƭŜ ƻŦ ǘƘƛǎ ǎŜŎǘƛƻƴΣ ǿŜΩǊŜ ƴƻǘ ƎƻƛƴƎ ǘƻ ǿǊƛǘŜ ŀ 

Pong clone in 5 minutes, but if you were confident in XNA, you should be able to do it. 

Defining the basics  
Ok, what do we need to make a Pong game? 

¶ Two playable bars (2 x Rectangle); 

¶ A ball (1 x Circle); 

¶ A tennis field; 

¶ A score display; 

¶ Motivated supporters. 

Inside the assets package you should have already downloaded (if not so, grab it here), you should 

find the following files: 

¶ Objects.png: an image file containing the graphics for the two bars and the ball; 

¶ Grass.png: an image file, a grass texture; 

¶ Bounce.wav: a sound file for ball bounces; 

¶ Supporters.wav: a sound file for goals. 

Add all of them to your Content project. 

[ŜǘΩǎ ƴƻǿ ŘŜŦƛƴŜ ŀƭƭ ǘƘƻǎŜ ŜƴǘƛǘƛŜǎ ƛƴ ƻǳǊ ǇǊƻƧŜŎǘ, as Game1 class members. 

        // our pong entities  
        Rectangle  blueBar;  
        Rectangle  redBar;  
        Rectangle  ball; ƳƳ ÓÉÎÃÅ ÔÈÅÒÅƦÓ ÎÏ ƧÃÉÒÃÌÅƨ ÃÌÁÓÓ ÉÎ 8.!Ɨ ×ÅƦÌÌ ÓÉÍÕÌÁÔÅ ÉÔ 
with a bou nding rectangle box  
 
        // our pong cl one textures  
        Texture2D  grass;  
        Texture2D  spriteSheet;  
 
        // our sound effects  
        SoundEffect  ballBounce;  
        SoundEffect  playerScored;  

 

We now need to initialize ƻǳǊ ǘƘǊŜŜ wŜŎǘŀƴƎƭŜ ǎǘǊǳŎǘǳǊŜǎ ŀƴŘ ǿŜΩƭƭ Řƻ ƛǘ ƛƴ ǘƘŜ όǎǳǎǇŜƴǎŜΧ) Initilize 

method: 

        protected  override  void  Initialize()  
        {  
            // initializing our entities  
            blueB ar = new Rectangle (  
                32, // x coordinate of the upper left corner of our rectangle  

http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.spritebatch.begin%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.spritebatch.end%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.rectangle%28v=XNAGameStudio.40%29.aspx
http://www.handcrafted-games.com/PongCloneContent.zip
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.initialize%28v=XNAGameStudio.40%29.aspx
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                GraphicsDevice.Viewport.Bounds.Height / 2 -  64, // y coordinate of the 
upper left corner  
                32, // its width  
                128) ; // and its height  
            redBar = new Rectangle (  
                GraphicsDevice.Viewport.Bounds.Width -  64, // x coordinate of the 
upper left corner of our rectangle  
                GraphicsDevice.Viewport.Bounds.Height / 2 -  64, // y coordinate of the 
upper left corner  
                32, // its width  
                128); // and its height  
            ball = new Rectangle (  
                GraphicsDevice.Viewport.Bounds.Width / 2 -  16, // x coordinate of the 
upper left corner of our rectangle  
                GraphicsDevice.Viewport.Bounds.Height / 2 -  16, // y coordinate of the 
upper left corner  
                32, // its width  
                32); // and its height  
 
            base.Initialize();  
        }  

 

Explanation: 

We want our bars to be 32x128 pixels and be placed left and right to the screen and perfectly 

centered. Defining a Rectangle consist of four parameter: the x coordinate of the upper left corner 

(in screen coordinate), the y coordinate of the upper left corner, the width of the rectangle (32) and 

its height (128). 

Noticed this kind of math? 

GraphicsDevice.Viewport.Bounds.Height / 2 Ƶ 64 

This is how we vertically center our bars. GraphicsDevice.Viewport.Bounds is a Rectangle provided by 

XNA that will always represent the actual bounds of the screen. If the resolution of your game is 

800x600, the bounds will be Rectangle(0, 0, 800, 600). So if we want to center something, we just 

ƘŀǾŜ ǘƻ ŎƻƴǎƛŘŜǊ ǘƘŜ ƘŀƭŦ ƻŦ ǘƘŜ ǎŎǊŜŜƴΣ Ƴƛƴǳǎ ǘƘŜ ƘŀƭŦ ƻŦ ǘƘŜ ǊŜŎǘŀƴƎƭŜ ǿŜΩŘ ƭƛƪŜ ǘƻ ōŜ ŎŜƴǘŜǊŜŘ όƻǊ 

else only its upper left corner will be centered). 

LŦ ȅƻǳ ǳƴŘŜǊǎǘƻƻŘ ŀƭƭ ǘƘƛǎΣ ȅƻǳ ǎƘƻǳƭŘƴΩǘ ƘŀǾŜ ŘƛŦŦƛŎǳƭǘƛŜǎ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻǳǊ ōŀƭƭ ŘŜŦƛƴƛǘƛƻƴΦ ²ŜΩŘ ƭƛƪŜ 

our ball to have a 32 pixels diameter so we bound it with a 32x32 Rectangle (since no circle class 

exists in XNA, up to you write one). 

[ŜǘΩǎ ƴƻǿ ƭƻŀŘ ǘƘŜ ŀǎǎŜǘǎ ǿŜΩǾŜ ŘŜŦƛƴŜŘ ŜŀǊƭƛŜǊΣ ǎƻ Ǝƻ ǘƻ ǘƘŜ LoadContent method. The following 

code should be straightforward if you read the introduction of this article: 

        protected  override  void  LoadContent()  
        {  
            // Create a new SpriteBa tch, which can be used to draw textures.  
            spriteBatch = new SpriteBatch (GraphicsDevice);  
 
            // load our textures from the Content Pipeline  
            grass = Content.Load< Texture2D >( @"Textures/ Grass" );  
            spriteSheet = Conten t.Load< Texture2D >( @"Textures/ Objects " );  
 

http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.rectangle%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.viewport.bounds%28XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.rectangle%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.rectangle.rectangle%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.rectangle%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.loadcontent%28v=XNAGameStudio.40%29.aspx
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            // load our sound effects from the Content Pipeline  
            ballBounce = Content.Load< SoundEffect >( @"Sounds/Bounce" );  
            playerScored = Content.Load< SoundEffect >( @"Sounds/Supporters " );  
        }  

 

Drawing the scene  

At last, we will draw the entire ǎŎŜƴŜ ōǳǘ ōŜŦƻǊŜƘŀƴŘΣ LΩƭƭ ƛƴǘǊƻŘǳŎŜ ǘƻ ȅƻǳ ŀ ǎƛƳǇƭŜ ǇǊƻōƭŜƳΦ 

The ǇŀƛƴǘŜǊΩǎ ǇǊƻōƭŜƳ: even if you never heard about it, you should be familiar to it. When a painter 

would like to drawn a landscape on the background and a house in front of it, it has to first complete 

the background and then paint the house over it. If he did the house first, he would encounter 

problems detailing the backgǊƻǳƴŘ ŀǘ ǘƘŜ ƘƻǳǎŜΩǎ ŜŘƎŜǎΦ DǊŀǇƘƛŎǎ !tL ǇǊŜǘǘȅ ƳǳŎƘ ǘƘŜ ǎŀƳŜ ǿŀȅ ōǳǘ 

ŀǊŜ ƳƻǊŜ ǊŜǎǘǊƛŎǘƛǾŜΥ ŜǾŜǊȅǘƘƛƴƎ ǘƘŀǘ ƛǎ ŘǊŀǿƴ ǿƛƭƭ ǊŜŎƻǾŜǊ ǿƘŀǘΩǎ ŀƭǊŜŀŘȅ ŘǊŀǿƴ ƛŦ ƛǘ ƻǾŜǊƭŀǇǎ. So you 

have to draw graphics according to their distance from the camera. 

Currently, what L ǎŀƛŘ ƛǎ ƴƻǘ ŎƻƳǇƭŜǘŜƭȅ ǘǊǳŜ ǎƛƴŎŜ ǘƘŜǊŜΩǎ ǎƻƳŜ ƘŀǊŘǿŀǊŜ ƳŀƎƛŎ ŎŀƭƭŜŘ ǘƘŜ ½-buffer 

which sorts everything out even if you draw everything in a random order. But the Z-buffer has been 

ŘŜǎƛƎƴŜŘ ŦƻǊ о5 ǇǳǊǇƻǎŜǎ ŀƴŘ ǿƘŜƴ ŘŜŀƭƛƴƎ ǿƛǘƘ н5 ƎǊŀǇƘƛŎǎΣ ǿŜΩǊŜ ƴƻ Ƴƻre working with Z 

coordinate so we have to sort this ourselves. 

XNA offers mechanisms to sort 2D graphics via the SpriteSortMode argument of the 

SpriteBatch.Draw method but it is cleaner to draw things in the right order and to tell XNA to draw 

directly (SpriteSortMode.Immediate) because: 1) your code will be much more readable 2) it will be 

faster at execution. 

[ŜǘΩǎ ŘǊaw our background first: 

        protected  override  void  Draw(GameTime gameTime) 
        {  
            GraphicsDevice.Clear( Color .CornflowerBlue); // clear all the screen with a 
blue color  
 
            // draw the grass background  
            spriteBatch.B egin();  
            spriteBatch.Draw(  
                grass, // use the grass texture  
                GraphicsDevice.Viewport.Bounds, // stretch the texture to the whole 
screen  
                // GraphicsDevice.Viewport.Bounds is Rectangle corresponding to  the 
actual viewport (meaning the entire screen no matter the resolution), only available 
as of XNA 4.0 CTP  
                Color .White);  
            spriteBatch.End();  

 

²ƘŀǘΩǎ ƴŜǿ ƘŜǊŜΚ ²ŜΩǊŜ ǳǎƛƴƎ ǘƘŜ Viewport.Bounds as our destination Rectangle, why? Do you 

remeƳōŜǊ ǘƘŀǘ ǘƘƛǎ wŜŎǘŀƴƎƭŜ ŀƭǿŀȅǎ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ǿƘƻƭŜ ǎŎǊŜŜƴ ǊŜǎƻƭǳǘƛƻƴΚ ²ŜΩǊŜ Ƨǳǎǘ ǘŜƭƭƛƴƎ ǘƘŜ 

Draw method to stretch the entire grass texture to the entire ǎŎǊŜŜƴΦ !ƴŘ ǿŜΩǊŜ ŘƻƴŜ ǿƛǘƘ ƻǳǊ 

background. At this state, if you try to run the game (by pressing F5 to debug it), it should display our 

nice grass tennis field. 

http://en.wikipedia.org/wiki/Painter%27s_algorithm
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.spritesortmode%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.spritebatch.draw%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.spritesortmode%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.viewport.bounds%28XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.rectangle%28v=XNAGameStudio.40%29.aspx
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What comes after the background? The bars and the ball should be on the same plane. We can draw 

ŀƭƭ ƻŦ ǘƘŜƳ ŀǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜ ǎƛƴŎŜ ǘƘŜǊŜΩǎ no Ǌƛǎƪ ǘƘŀǘ ǘƘŜȅ ƻǾŜǊƭŀǇ ōǳǘΣ ǿŀƛǘΧ ŀƭƭ ǘƘŜ ŀǎǎŜǘǎ of those 

ŜƴǘƛǘƛŜǎ ŀǊŜ ƛƴ ǘƘŜ ǎŀƳŜ ǎƛƴƎƭŜ ǘŜȄǘǳǊŜΦ hƴŎŜ ŀƎŀƛƴΣ Řƻ ȅƻǳ ǊŜƳŜƳōŜǊ ǘƘŜ ǳǎŀƎŜ ƻŦ άǎƻǳǊŎŜ 

ǊŜŎǘŀƴƎƭŜέΚ όCheck the introduction if the answer is no). Before drawing our elements we need to 

define a source rectangle for each of them to access individǳŀƭ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǘŜȄǘǳǊŜΦ [ƻƻƪ ŀǘ ǿƘŀǘΩǎ 

inside the texture and how it is placed: 

 

The following three source rectangles should be easy to understand (define them as Game1 class 

members): 

        // source rectangles of our graphics  
        Rectangle  blueSrcRect = new Rectangle ( // blue bar src rectangle  
            0, // upper left corner x - coordinate of the blue bar inside the 
spriteSheet  
            0, // upper left corner y - coordinate  
            32, // width  
            128); // height  
        Rectangle  redSrcRect = new Rectangle ( // red bar src rectangle  
            32, // upper left corner x - coordinate of the red bar inside the 
spriteShee t  
            0,  

http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game%28v=XNAGameStudio.40%29.aspx
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            32,  
            128);  
        Rectangle  ballSrcRect = new Rectangle ( // ball src rectangle  
            64, // upper left corner x - coordinate of the ball inside the spriteSheet  
            0,  
            32,  
            32);  

 

We ƴƻǿ ƘŀǾŜ ŜǾŜǊȅǘƘƛƴƎ ǳǇ ǘƻ ŘǊŀǿ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ŜƭŜƳŜƴǘǎΦ IŜǊŜΩǎ ǿƘŀǘ ŎƻƳŜǎ ŀŦǘŜǊ ƻǳǊ 

backgrounds drawing: 

            // draw the entities (bars and ball)  
            spriteBatch.Begin( SpriteSortMode .Immediate, BlendState .AlphaBlend); // 
setup alpha blend t o support transparency  
            // draw the red bar  
            spriteBatch.Draw(  
                spriteSheet, // use the sprites texture  
                redBar, // the rectangle where to draw the bar on the screen  
                redSrcRect, // the sou rce rectangle of the bar inside the sprite sheet  
                Color .White);  
            // draw the blue bar  
            spriteBatch.Draw(  
                spriteSheet,  
                blueBar,  
                blueSrcRect,  
                Color .White);  
            // draw the ball  
            spriteBatch.Draw(  
                spriteSheet,  
                ball,  
                ballSrcRect,  
                Color .White);  
            spriteBatch.End();  

 

Press F5, and see that our game almost look like it is fƛƴƛǎƘŜŘΦ ¢ƘŜǊŜΩǎ ǎǘƛƭƭ ŀƭƭ ǘƘŜ ƎŀƳŜǇƭŀȅ ǘƻ 

implement but our ƎǊŀǇƘƛŎǎ ŀǊŜ ǎŜǘǳǇ ŀƴŘ ǿŜΩǊŜ ƴƻǿ ŦǊŜŜ ǘƻ ǘƻȅ ǿƛǘƘ ǘƘŜ ƎŀƳŜǇƭŀȅΦ 
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Coding the gameplay  

Handling the inputs  

bƻǿ ǘƘŀǘ ǿŜΩǊŜ done with the Draw ƳŜǘƘƻŘΣ ǿŜΩƭƭ ǘŀƪŜ ŀ ƭƻƻƪ ŀǘ ǘƘŜ Update method, so go at the 

corresponding ƭƛƴŜ ƻŦ ŎƻŘŜΣ ǿŜΩǊŜ ƎƻƛƴƎ ǘƻ ŜȄŀƳƛƴŜ ƛǘǎ ŘŜŦŀǳƭǘ ŎƻƴǘŜƴǘΥ 

if  ( GamePad.GetState( PlayerIndex .One).Buttons.Back == ButtonState .Pressed) // if the 
Back gamepad button is pressed  
                this .Exit(); // exit our game  

 

The GamePad class allows getting the current state of an Xbox 360 gamepad, being plugged to a PC 

or to your 360. Its GetState(PlayerIndex) method returns the GamePadState of the player 

corresponding to the given PlayerIndex. 

A GamePadState object has a Buttons member, listing every up-down buttons and their state (A, B, Y, 

X, RB, LB, Back, Start, and Buttons on Sticks). If you want to know if a button is pressed, just compare 

a button to a ButtonState. Buttons of the directional pad works the same way and their states are 

stored in the DPad member of a GamePadStateΦ ¢ƘŜ ƻǘƘŜǊ ƛƴǇǳǘǎ ƻŦ ŀ ƎŀƳŜǇŀŘ ŀǊŜ ŘƛŦŦŜǊŜƴǘΣ ǘƘŜȅΩǊŜ 

Ŏƻƴǘƛƴǳƻǳǎ ό{ǘƛŎƪǎΩ · ϧ ¸ ŀȄŜǎ ŀƴŘ ¢ǊƛƎƎŜǊǎύ ǎƻ ȅƻǳ ŎŀƴΩǘ ŎƻƳǇŀǊŜ ǘƘŜƳ ǘƻ ŀ ButtonState since they 

are floating point values. When in default position, those controls have 0.0f value. Triggers go up to 

1.0f when fully pressed and the axes range from -1.0f up to 1.0f depending the direction of the axes. 

(X = 1.0f and Y = -1.0f would mean that the stick is in the lower right corner). 

Getting the keyboard state works ǇǊŜǘǘȅ ƳǳŎƘ ǘƘŜ ǎŀƳŜ ǿŀȅΦ [ŜǘΩǎ ŀŘŘ ŀ ƪŜȅōƻŀǊŘ ŎƻƴǘǊƻƭ ǘƻ ǘƘŜ 

default code: 

if  ( GamePad.GetState( PlayerIndex .One).Buttons.Back == ButtonState .Pressed || // if the 
Back ga mepad button is pressed  
                Keyboard .GetState().IsKeyDown( Keys.Escape)) // or if the Escape key is 
down 
                this .Exit(); // exit our game  

 

Keyboard.GetState() should be simple to understand now. But what is this IsKeyDown method? 

Unlike a GamePadState, KeyboardState ŘƻƴΩǘ ƘƻƭŘ ŘƛǊŜŎǘƭȅ ŦƛŜƭŘǎ ǿƛǘƘ ƪŜȅǎΩ ǎǘŀǘŜǎΣ ȅƻǳ ƘŀǾŜ ǘƻ ŀǎƪ 

http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.draw%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.update%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.input.gamepad%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.input.gamepad.getstate%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.input.gamepadstate%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.playerindex%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.input.gamepadstate%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.input.buttonstate%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.input.gamepadstate.dpad(v=XNAGameStudio.40).aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.input.gamepadstate%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.input.buttonstate%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.input.keyboard.getstate%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.input.keyboardstate.iskeydown(v=XNAGameStudio.40).aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.input.gamepadstate%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.input.keyboardstate%28v=XNAGameStudio.40%29.aspx
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for a state with the IsKeyDown / IsKeyUp methods. Actually, GamePadState has a similar mechanism 

and propose the IsButtonDown / IsButtonUp methods. 

Moving the bars  

Our bars are represented by the redBar and blueBar rectangles, so if we want them to move, when 

need to modify their Y position (in a Pong game, bars only move along the Y axis). We will use the 

keyboard as our main input method, up to you to add handle two different gamepads. 

            // handling keyboard inputs  
            if  ( Keyboard .GetState().Is KeyDown(Keys.E)) // E key down ?  
                blueBar.Y - = 10; // move the blue bar up  
            else  if  ( Keyboard .GetState().IsKeyDown( Keys.D)) // D key down ?  
                blueBar.Y += 10; // move the blue bar down  
            if  ( Keyboard .GetSta te().IsKeyDown( Keys.Up)) // Up key down ?  
                redBar.Y - = 10; // move the red bar up  
            else  if  ( Keyboard .GetState().IsKeyDown( Keys.Down)) // Down key down ?  
                redBar.Y += 10; // move the red bar down  

 

vǳƛǘŜ ǎƛƳǇƭȅ ƛǎƴΩǘ it? If you launch the game and try to move the bars (with the E/D and Up/Down 

ƪŜȅǎύ ȅƻǳΩƭƭ ƴƻǘƛŎŜ ǘƘŀǘ ǘƘŜ ōŀǊ Ŏŀƴ Ǝƻ ōŜƘƛƴŘ ǘƘŜ ǎŎǊŜŜƴΦ ²Ŝ ŘƻƴΩǘ ǿŀƴǘ ǘƘŀǘ ōŜƘŀǾƛƻǊ ǎƛƴŎŜ ǘƘŜȅ 

should stop at screen borders. 

            // limit the bars movement to the scr een bounds  
            if  (redBar.Y < 0) // upper bound  
                redBar.Y = 0; // limit  
            if  (blueBar.Y < 0)  
                blueBar.Y = 0;  
            if  (redBar.Y + redBar.Height > GraphicsDevice.Viewport.Bounds.Height)  
                r edBar.Y = GraphicsDevice.Viewport.Bounds.Height -  redBar.Height;  
            if  (blueBar.Y + blueBar.Height > GraphicsDevice.Viewport.Bounds.Height)  
                blueBar.Y = GraphicsDevice.Viewport.Bounds.Height -  blueBar.Height;  

 

bƻǿ ǘƘŜ ōŀǊǎ ŘƻƴΩǘ ƳƻǾe outside the screen. The only trick resides in the handling of the lower 

ōƻǳƴŘΥ ŘƻƴΩǘ ŦƻǊƎŜǘ ǘƻ ŎƻƴǎƛŘŜǊ ǘƘŜ ōŀǊ ƘŜƛƎƘǘ (the Y coordinates being the one of the upper left 

corner). 

"ÁÌÌȭÓ ÍÏÔÉÏÎ 

In order to make the ball moving, we need something to represent its velocity. Using a 2D vector 

seems to be the way to go. Fortunately, XNA already have everything at your disposal. Here we 

define a 2D vector (Vector2) for our ball velocity (as a Game1 class member): 

        // ball speed  
        Vector2  ballVelocity = Vector2 .Zero;  

 

And back in the Update method, we can now make our ball move by adding its velocity to its current 

position: 

            // move the ball  
            ball.X += ( int )ballVelocity.X;  
            ball.Y += ( int )ballVelocity.Y;  

 

http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.input.keyboardstate.iskeydown(v=XNAGameStudio.40).aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.input.keyboardstate.iskeyup(v=XNAGameStudio.40).aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.input.gamepadstate%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.input.gamepadstate.isbuttondown(v=XNAGameStudio.40).aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.input.gamepadstate.isbuttonup(v=XNAGameStudio.40).aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.vector2(v=XNAGameStudio.40).aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.update%28v=XNAGameStudio.40%29.aspx
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.ǳǘΣ ƻǳǊ ōŀƭƭ ƛǎƴΩǘ ǊŜŀƭƭȅ ƳƻǾƛƴƎ ȅŜǘΦ bƻǘƛŎŜ ǘƘŀǘ ǿŜ ƛƴƛǘƛŀƭƛȊŜŘ ǘƘŜ ǾŜƭƻŎƛǘȅ ǘƻ ȊŜǊƻ ǎǇŜŜŘ. We need to 

set a positive speed somewhere so the gameplay can begin. We will do this by adding a separate 

method we can re-use to re-initialize the ball every time we need it (when players score): 

        ///  <summary> 
        ///  Initiliaze ball velocity and position  
        ///  </summary> 
        private  void  InitBall()  
        {  
            int  speed = 5; // default velocity  
            Random rand = new Random();  
 
            // randomize the ball orientation  
            switch  (rand.Next(4))  
            {  
                case 0: ballVelocity.X = speed; ballVelocity.Y = speed; break ;  
                case 1: ballVelocity.X = - speed; ballVelocity.Y = speed; break ;  
                case 2: ballVelocity.X = speed; ballVelocity.Y = - speed; break ;  
                case 3: ballVelocity.X = - speed; ballVelocity.Y = - speed; break ;  
            }  
 
            // initialize the ball to the center of the screen  
            ball.X = GraphicsDevice.Viewport.Bounds.Width / 2 -  ball.Width / 2;  
            ball.Y = GraphicsDevice.Viewport.Bounds.Height / 2 -  ball.Height / 2;  
        }  

 

We have a default velocity defined and a random number generator to add some unpredictability to 

the ball direction. In a switch statement, we make the ball go randomly in one of the four diagonal. 

¢ƘŜƴΣ ǿŜ ǎŜǘ ǘƘŜ ōŀƭƭΩǎ Ǉƻǎƛǘƛƻƴ ǘƻ ǘƘŜ ŎŜƴǘŜǊ ƻŦ ǘƘŜ ǎŎǊŜŜƴΣ ŀƴŘ ǘƘŜ ƎŀƳŜǇƭŀȅ ǎƘŀll begin. 

We can now call our newly created method to initialize the game. Back in the Update method: 

            // handling ball initia lization  
            if  ( Keyboard .GetState().IsKeyDown( Keys.Space))  
                InitBall();  

 

This code means that every time we press the space bar, the ball is reset. Meaning that even during 

the gameplay, one can re-ƛƴƛǘ ǘƘŜ ōŀƭƭΦ ¢ƘŀǘΩǎ ƴƻǘ ŀ ŎƻǊǊŜŎǘ ōŜƘŀǾƛƻǊ ōǳǘ ǿŜ ŘƻƴΩǘ ŎŀǊŜ ǎƛƴŎŜ ǿŜΩǊŜ 

aiming a playable game, not a polished one ;-). Keep in mind that this is for educational purpose. 

Worlds collide  

LŦ ȅƻǳ ǘǊƛŜŘ ǘƻ Ǌǳƴ ǘƘŜ ǇǊƻƧŜŎǘΣ ȅƻǳΩƭƭ ǎŜŜ ǘƘŀǘ ǘƘŜ ōŀƭƭ ƛǎ ƴƻǘ ōƻǳƴŎƛƴƎ ƻƴ ǎŎǊŜŜƴ ōƻǳƴŘǎΦ Lƴ ǘƘŜ 

Update method, we add the required code: 

            // collision handling  
            if  (ball.Y < 0 || // if the ball reach the upper bou nd of the screen  
                ball.Y + ball.Height > GraphicsDevice.Viewport.Bounds.Height) // or 
the lower one  
            {  
                ballVelocity.Y = - ballVelocity.Y; // make if bounce by inverting the Y 
velocity  
            }  

 

http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.update%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.update%28v=XNAGameStudio.40%29.aspx
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This is similar to the way we managed ǘƘŜ ōŀǊǎΩ ƳƻǾŜƳŜƴǘΣ ǿƛǘƘ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊƛǘȅ ǘƘŀǘ ƛƴǎǘŜŀŘ ƻŦ 

blocking the movement, we invert the Y velocity so the ball bounce. 

²Ŝ ŀƭǎƻ ƴŜŜŘ ǘƻ ƳŀƴŀƎŜ ǘƘŜ Ŏƻƭƭƛǎƛƻƴ ǿƛǘƘ ǘƘŜ ōŀǊǎΦ Lǘ ƛǎ ŀ ƭƛǘǘƭŜ ōƛǘ ŘƛŦŦŜǊŜƴǘΣ ǎƛƴŎŜ ǿŜΩǊŜ ƎƻƛƴƎ ǘƻ 

check for Rectangle to Rectangle collisions. To this purpose, XNA is making our life a lot easier since 

the Rectangle class has a very useful method to test if two Rectangle are colliding: 

            if  (ball.Intersects(redBar) || // if the ball collide with blue bar  
                ball. Intersects(blueBar)) // or the red one  
            {  
                ballVelocity.X = - ballVelocity.X; // make if bounce by inverting the X 
velocity  
            }  

 

Very simple: we just check if the ball (which is a Rectangle) is colliding with either one of the bars, 

and invert the X velocity to make it bounce. 

Here we are! We have a fully playable gameplay. The game only need some polish and it is almost 

ǊŜŀŘȅ ŦƻǊ ƘǳƎŜ ŎƻƳƳŜǊŎƛŀƭ ǎǳŎŎŜǎǎ όƛŦ ǿŜ ǿŜǊŜ ƛƴ ǘƘŜ тлΩǎ ōȅ ǘƘŜ ǿŀȅΧύΦ 

Scoring 

¢ƻ ŀŘŘ ǎƻƳŜ ŎƻƳǇŜǘƛǘƛƻƴΣ ǿŜ ǿƛƭƭ ƘŀƴŘƭŜ ŀ ǎƛƳǇƭŜ ǎŎƻǊŜ ŎƻǳƴǘŜǊ ŀƴŘ ŘƛǎǇƭŀȅΦ ²ŜΩƭƭ ǳǎŜ ǘǿƻ ƳƻǊŜ 

Game1 class members to manage the scores: 

        // scores  
        int  blueScore = 0;  
        int  redScore = 0;  

 

²Ŝ ƴŜŜŘ ǘƻ ŘŜǘŜŎǘ ƛŦ ǘƘŜ ōŀƭƭ ƎƻŜǎ ōŜƘƛƴŘ ŀ ōŀǊ ƛƴ ƻǊŘŜǊ ǘƻ ƛƴŎǊŜƳŜƴǘ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǎŎƻǊŜΦ ²ŜΩƭƭ 

do it in the Update method: 

            // score handling  
            if  (ball.X < 0) // red scores  
            {  
                redScor e++;  
                InitBall(); // re - init the ball  
            }  
            else  if  (ball.X + ball.Width > GraphicsDevice.Viewport.Bounds.Width) // 
blue scores  
            {  
                blueScore++;  
                InitBall(); // re - init the ball  
            }  

 

Same math as before to check screen bounds. When the ball goes behind the left or right bound, a 

player just scored and we re-initialize the ball. 

Displaying the score involves to draw some text. Drawing text with graphics API is a bit problematic, 

text fonts are not ready-to-be-drawn graphics and their structure is not suitable with how graphics 

cards operate. Prior to use a font, it has to be processed or converted to a suitable asset. Some tools 

allow you to do so by generating a sprite sheet containing one sprite per character in the font. I let 

http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.rectangle(v=XNAGameStudio.40).aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.rectangle(v=XNAGameStudio.40).aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.rectangle(v=XNAGameStudio.40).aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.update%28v=XNAGameStudio.40%29.aspx
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you imagine how boring it is to write a helper class able to seamlessly use this sprite sheet. Graphics 

!tL ƭƛƪŜ {5[ ƻǊ hǇŜƴD[ ŘƻƴΩǘ Řƻ ǘƘƛǎ ƻǳǘ-of-the-box but some useful libraries exist. 

XNA has the feature to handle fonts easilyΦ [ŜǘΩǎ ƘŀǾŜ ŀ ƭƻƻƪ ŀǘ ƛǘΦ We need to add a special type of 

asset to our Content project: right on the Content project, add a new file, select the Sprite Font item 

ŀƴŘ ƴŀƳŜ ƛǘ ά{ŎƻǊŜCƻƴǘΦǎǇǊƛǘŜŦƻƴǘέΦ !ƴ ·a[ ŦƛƭŜ ǎƘƻǳƭŘ ōŜ ǎƘowing up after you added it. This file will 

hold the properties of the font we want to use: the font name, its size, its type (bold, italicΧ) and 

other not-so-important stuff. We want the score to be displayed with big readable font, so change 

the size to му ŀƴŘ ǘƘŜ ǘȅǇŜ ǘƻ άBƻƭŘέ (case sensitive!): 

<Size >18</ Size > 
ƛ 
<Style >Bold </ Style > 

 

Like any asset, we have to define the corresponding variable and to load it. As a Game1 member: 

SpriteFont  font;  

 

And then in the LoadContent method: 

            // load our score font  
            font = Content.Load< SpriteFont >( @"ScoreFont" );  

 

All we have to do now is to draw the text, the same way if it was 2D graphics with the SpriteBatch (in 

the Draw ƳŜǘƘƻŘΣ ŀŦǘŜǊ ǘƘŜ ƎǊŀǎǎ ŘǊŀǿƛƴƎ ǎƻ ƛǘ ƛǎƴΩǘ ǳƴŘŜǊƴŜŀǘƘύΥ 

            // draw the score  
            spriteBatch .Begin( SpriteSortMode .Immediate, BlendState .AlphaBlend);  
            spriteBatch.DrawString( // draw our score string  
                font, // our score font  
                blueScore.ToString() + " -  "  + redScore.ToString(), // building the 
string  
                new Vector2 ( // text position  
                    GraphicsDevice.Viewport.Bounds.Width / 2 -  25, // half the screen 
and a little to the left  
                    10.0f),  
                Color .Yellow); // yellow text  
            spriteBatch.End();  

 

Note that drawing text needs a dedicated method, DrawString. It takes as argument the font, the 

string to display, a 2D vector for the screen coordinate where we want the text to be displayed 

(remind that it consider the upper left corner of the text box), and finally, the color of the text. 

Sound blasting  

Last but not least, the sound. We already have our two SoundEffect ready (ballBounce & 

playerScored). Since XNA 3.0, playing a sound is simple as pie: SoundEffect.Play(). All we have to do, 

is to call the play method when ǘƘŜ ōŀƭƭ ōƻǳƴŎŜ ŀƴŘ ǿƘŜƴ ŀ ǇƭŀȅŜǊ ǎŎƻǊŜǎΦ IŜǊŜΩǎ ǘƘŜ ŎƻŘŜ ǳǇŘŀǘŜΥ 

            // collision handling  

http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.loadcontent(v=XNAGameStudio.40).aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.spritebatch(v=XNAGameStudio.40).aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.draw%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.graphics.spritebatch.drawstring(v=XNAGameStudio.40).aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.audio.soundeffect%28v=XNAGameStudio.40%29.aspxhttp:/msdn.microsoft.com/en-us/library/microsoft.xna.framework.audio.soundeffect%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.audio.soundeffect.play(v=XNAGameStudio.40).aspx
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            if  (ball.Y < 0 || // if the ball reach the upper bound of the screen  
                ball.Y + ball.Height > GraphicsDevice.Viewport.Bounds.Heig ht) // or 
the lower one  
            {  
                ballVelocity.Y = - ballVelocity.Y; // make if bounce by inverting the Y 
velocity  
                ballBounce.Play(); // bounce sound  
            }  
 
            if  (ball.Intersects(redBar) || // if the bal l collide with blue bar  
                ball.Intersects(blueBar)) // or the red one  
            {  
                ballVelocity.X = - ballVelocity.X; // make if bounce by inverting the X 
velocity  
                ballBounce.Play(); // bounce sound  
            }  
 
            // score handling  
            if  (ball.X < 0) // red scores  
            {  
                redScore++;  
                playerScored.Play(); // hurray !  
                InitBall(); // re - init the ball  
            }  
            else  if  (ball.X  + ball.Width > GraphicsDevice.Viewport.Bounds.Width) // 
blue scores  
            {  
                blueScore++;  
                playerScored.Play(); // hurray !  
                InitBall(); // re - init the ball  
            }  

 

Intermediary conclusion  

 

Our Windows game is now complete! At least what I wanted to expose. Our prototype is far from 

being perfect, but one of the goals of this article is to give you opportunity to express yourself in the 

polishing of the game. You may copy/pasted everything but now, ƛǘΩǎ ǳǇ ǘƻ ȅƻǳ ǘƻ ŜƴƘŀƴŎŜ ƛǘΦ IŜǊŜΩǎ 

a list of thing you may consider doing: 
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¶ Enhance collision handling: our model is very rough and far from a true physical model, plus 

the fact that the bar-to-ball collision is poorly managed (if the ball collide with another 

border than the front one, you can expect strange behaviors); 

¶ Enhance the beginning of the game: in a classic Pong, the ball should go randomly in any 

direction while our game only throw the ball with 45° angles (more randomness is needed!); 

when a player score, the ball should be thrown at the him next (and not randomly); 

¶ Add a menu; 

¶ Handle the end of the gameΥ ƻǳǊ ǇǊƻǘƻǘȅǇŜ ŘƻŜǎƴΩǘ ǎǘƻǇ ǘƘŜ ǎŎƻǊŜΤ 

¶ Add an artificial intelligenceΥ ǇǊŜǘǘȅ ŜŀǎȅΣ Ƨǳǎǘ ŀǇǇƭȅ ŀ ƳƻǾŜƳŜƴǘ ǘƻ ǘƘŜ ŜƴŜƳȅΩǎ ōŀǊ ƛŦ ǘƘŜ 

ball is up or down the middle of the bar; 

¶ Χ 

Porting our Pong clone to the Xbox 360 and testing it  
To run a game on the Xbox 360, we need to setup a new project, a 360 one. When it comes to port 

an existing project, XNA allow you to copy your current project and to create a port with one click. 

wƛƎƘǘ ŎƭƛŎƪ ƻƴ ȅƻǳǊ ²ƛƴŘƻǿǎ ǇǊƻƧŜŎǘΣ ŀƴŘ ǎŜƭŜŎǘ ά/ǊŜŀǘŜ ŀ /ƻǇȅ ƻŦ tǊƻƧŜŎǘ ŦƻǊ ·ōƻȄ ослέΦ ¢ŀŘŀƳΣ 

ȅƻǳΩǾŜ ǎǳŎŎŜǎǎŦǳƭƭȅ ǇƻǊǘŜŘ ȅƻǳǊ ƎŀƳŜΦ bƻǘŜ ǘƘŀǘ ǘƘƛǎ άŎƻǇȅέ ƛǎƴΩǘ ǊŜŀƭƭȅ ŀ ŎƻǇȅΥ ŀƭƭ ǘƘŜ ǎƻǳǊŎŜ ŦƛƭŜǎ ŀǊŜ 

the one from the originaƭ ǇǊƻƧŜŎǘΣ ǘƘŜȅΩǊŜ Ƨǳǎǘ ǎƘŀǊŜŘ ōŜǘǿŜŜƴ ŀƭƭ ǘƘŜ ǇƻǊǘǎΦ ¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘ ƛŦ ȅƻǳ 

modify the Windows project, ǘƘŜ ŎƘŀƴƎŜǎ ǿƛƭƭ ōŜ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ·ōƻȄ осл ǾŜǊǎƛƻƴ ŀǎ ǿŜƭƭΦ ¸ƻǳΩƭƭ ǎŜŜ 

that you know have two Game1.cs files (one in the Windows project, and one in the 360 one) but 

ŀŎǘǳŀƭƭȅΣ ǘƘŜǊŜΩǎ ƻƴƭȅ ƻƴŜ ŦƛƭŜΣ ǎƘŀǊŜŘΦ ¢ƘŜ ŦŀŎǘ ǘƘŀǘ ƛǘ ŀǇǇŜŀǊǎ ƛƴ ŀƭƭ ǘƘŜ ǇǊƻƧŜŎǘǎ ƛǎ ŀ ƭƛǘǘƭŜ ōƛǘ 

misleading. 

Running the game on your 360  

tƭŜŀǎŜ ƴƻǘŜ ǘƘŀǘ ǘƘŜ ·b! пΦл /¢t ά!ǇǊƛƭ wŜŦǊŜǎƘέ ŘƻŜǎƴΩǘ ŀƭƭƻǿ ȅŜǘ deploying games on an Xbox 360. 

The following process is valid as of XNA 3.1 and should remain the same with the final XNA 4.0 

ǾŜǊǎƛƻƴΦ LΩƭƭ ǳǇŘŀǘŜ ǘƘŜ ŀǊǘƛŎƭŜ ƻƴŎŜ ƛǘ ƛǎ ǊŜƭŜŀǎŜŘΦ 

Prior to be able to run code on your Xbox 360, you need your Xbox to be on the same LAN as your 

computer (I suppose you know how to setup a network) and a Creators Club license. This license is 

mandatory to publish games on the Xbox and Windows Phone marketplaces and to debug code on 

the gaming console. This is because Microsoft host and promote your games on the marketplaces 

and it is a good way to regulate the community by letting in only serious people (plus the fact that 

aƛŎǊƻǎƻŦǘ ǿŀƴǘ ǘƻ ǎǘŀȅ ƛƴ ŎƻƴǘǊƻƭ ƻŦ ǿƘŀǘΩǎ ōŜƛƴƎ ŜȄŜŎǳǘŜŘ ƻƴ ǘƘŜ ослΣ ŦƻǊ ƻōǾƛƻǳǎ ǎŜŎǳǊƛǘȅ ǊŜŀǎƻƴǎύΦ 

The license has a yearly cost of $99 and can be acquired from the Xbox Live marketplace or from 

xbox.com. 

¢ƘŜǊŜΩǎ ŀ Ǉƻǎǎƛōƛƭƛǘȅ ǘƻ ƎŜǘ ŀ ŦǊŜŜ ǘǊƛŀƭ ƭƛŎŜƴǎŜ ŜƴŀōƭƛƴƎ ȅƻǳ ǘƻ ŘŜōǳƎ ŎƻŘŜ ƻƴ ȅƻǳǊ ŎƻƴǎƻƭŜΣ ōǳǘ ƴƻǘ ǘƻ 

sell games (as well as not having access to premium content and forums on the creators club). You 

Ƴŀȅ ŦƛƴŘ ŀ ǘǊƛŀƭ ƭƛŎŜƴǎŜ Ǿƛŀ ŀ a{5b !! ŀŎŎƻǳƴǘΣ ƛŦ ȅƻǳΩǊŜ ŀ ǎǘǳŘŜƴǘκǘŜŀŎƘŜǊ ŀƴŘ ƛŦ ȅƻǳǊ ǎŎƘƻƻƭ Ƙŀǎ 

ǎǳōǎŎǊƛōŜŘ ǘƻ ǘƘŜ ǇǊƻƎǊŀƳΦ LŦ ȅƻǳ ŘƻƴΩǘ ƪƴƻǿ ƛŦ ȅƻǳǊ ǎŎƘƻƻƭ Ŏŀƴ ƎŜǘ ȅƻǳ ŀ a{5b !! ŀŎŎƻǳƴǘΣ Ǝƻ ŀǎƪ 

ǘƘŜ ǇŜǊǎƻƴ ƛƴ ŎƘŀǊƎŜ ƻŦ ȅƻǳǊ ǎŎƘƻƻƭΩǎ ŎƻƳputers. Another way to a trial license is to (still) be student 

ŀƴŘ ǎǳōǎŎǊƛōŜ ǘƻ ǘƘŜ aƛŎǊƻǎƻŦǘΩǎ 5ǊŜŀƳǎǇŀǊƪ ǇǊƻƎǊŀƳΦ 



21 
 

Once you have successfully registered your license, you can start downloading the XNA launcher to 

ȅƻǳǊ ослΦ ¸ƻǳΩƭƭ ŦƛƴŘ ƻƴ ǘƘŜ ƎŀƳŜǎ ƳŀǊƪŜǘǇƭŀŎŜ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ LƴŘƛŜ DŀƳŜǎΦ Lǘ ǎƘƻǳƭŘ ōŜ ƴŀƳŜŘ ά·b! 

DŀƳŜ {ǘǳŘƛƻ /ƻƴƴŜŎǘέΦ ¢Ƙƛǎ ǇǊƻƎǊŀƳ ǿƛƭƭ ƻƴƭȅ Ǌǳƴ ƛŦ ȅƻǳΩǊŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ·ōƻȄ [ƛǾŜ ŀƴŘ ƛŦ ǘƘŜ 

connected GamerTag has a valid creators club license. Run it and go back to Visual Studio. 

You now have to link your PC to your Xbox 360. This is to ensure that only trusted computer can 

ŘŜǇƭƻȅ ǘǊǳǎǘŜŘ ŎƻŘŜ ǘƻ ŀ ǘǊǳǎǘŜŘ ŎƻƴǎƻƭŜΦ Lƴ ±ƛǎǳŀƭ {ǘǳŘƛƻΣ ŎƭƛŎƪ ƻƴ ǘƘŜ ά!ŘŘ ŀ bŜǿ 5ŜǾƛŎŜέΦ 

 

Choose to add an Xbox 360 console. Visual Studio should now ask you to enter a code, this code 

ǎƘƻǳƭŘ ōŜ ŘƛǎǇƭŀȅŜŘ ƻƴ ȅƻǳǊ осл ƛŦ ȅƻǳΩǾŜ ǎǳŎŎŜǎǎŦǳƭƭȅ ǎǘŀǊǘŜŘ ǘƘŜ ·b! ƭŀǳƴŎƘŜǊΦ 9ƴǘŜǊ ǘƘŜ ŎƻŘŜ ŀƴŘ 

ǾŀƭƛŘŀǘŜΦ LŦ ŜǾŜǊȅǘƘƛƴƎ ǿŜƴǘ ƻƪΣ ȅƻǳΩǊŜ ƴƻǿ ǊŜŀŘȅ ǘƻ Ǝƻ ŀƴŘ ȅƻǳ ǿƻƴΩǘ ƴŜŜŘ ǘƻ Řƻ ǘƘƛǎ ǎǘŜǇ ŀƴȅƳƻǊŜΦ 

If not, check out your network setup. 

²ƘŜƴ ȅƻǳΩǊŜ ǊŜŀŘȅΣ ǎŜƭŜŎǘ ǘƘŜ ·ōƻȄ осл ŀǎ ǘƘŜ ǘŀǊƎŜǘ ƻŦ ȅƻǳǊ ŀǇǇƭƛŎŀǘƛƻƴΦ 

 

And run the Xbox 360 project. You now have your game running on your TV! You can also debug the 

game like if it was running on the computer by putting some break points etc. Remote debugging 

works pretty darn well. 

²Ŝ ƴƻǿ ƘŀǾŜ ŀ ǇǊƻōƭŜƳΥ ǿŜ ŘƛŘƴΩǘ handle ǘƘŜ ƎŀƳŜǇŀŘ ǎƻ ǘƘŜ ƎŀƳŜ ƛǎƴΩǘ ǇƭŀȅŀōƭŜΦ ¢ƘŜ ƻƴƭȅ ǘƘƛƴƎ 

ȅƻǳ Ŏŀƴ ŘƻΣ ƛǎ ǘƻ ǇǊŜǎǎ ǘƘŜ άōŀŎƪέ ōǳǘǘƻƴ ǘƻ ŜȄƛǘ ǘƘŜ ƎŀƳŜΦ The update is simple to achieve: 

            // handling keyboar d and gamepad inputs  
            if  ( Keyboard .GetState().IsKeyDown( Keys.E) // E key down ?  
                || GamePad.GetState( PlayerIndex .One).DPad.Up == ButtonState .Pressed)  
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                blueBar.Y - = 10; // move the blue bar up  
            else  if  ( Keyboard .GetState().IsKeyDown( Keys.D) // D key down ?  
                || GamePad.GetState( PlayerIndex .One).DPad.Down == ButtonState .Pressed)  
                blueBar.Y += 10; // move the blue bar down  
            if  ( Keyboard .GetState().IsKeyDown( Keys.Up) // Up key down ?  
                || GamePad.GetState( PlayerIndex .Two).DPad.Up == ButtonState .Pressed)  
                redBar.Y - = 10; // move the red bar up  
            else  if  ( Keyboard .GetState().IsKeyDown( Keys.Down) // Down key down ?  
                || GamePad.GetState( PlayerIndex .Two).DPad.Down == ButtonState .Pressed)  
                redBar.Y += 10; // move the red bar down  

 

            // handling ball initialization  
            if  ( Keyboard .GetState().IsKeyDown( Keys.Space)  
                || GamePad.Get State( PlayerIndex .One).Buttons.Start == 
ButtonState .Pressed)  
                InitBall();  

 

Here it is, we can now play with two gamepad and our Xbox 360 port is complete! 

Serious business: porting our game to Windows Phone 7  

Before we proceed, another note about the CTP. Copying an existing project to a Windows Phone 

one has a bug: manifest files are missing. If you want to correct this, read the release notes. The 

ǎŜŎƻƴŘ ŀƴŘ ƭŀǎǘ ǇǊƻōƭŜƳ ǘƘƛǎ ŀǊǘƛŎƭŜ Ƴŀȅ ŜƴŎƻǳƴǘŜǊΣ ƛǎ ǘƘŀǘ ǘƘŜ /¢t ŜƳǳƭŀǘƻǊ ŘƻŜǎƴΩǘ ŦŜŀǘǳǊŜ 

automatic screen orientation. This means that our pong game can only run in portrait mode which 

looks strange for a pong clone. These problems will be fixed in the final XNA 4 version. 

As we did for the Xbox 360 port, create copy for Windows Phone of your project. If you try to run the 

ƎŀƳŜ ƛƴ ǘƘŜ ŜƳǳƭŀǘƻǊΣ ȅƻǳΩƭƭ Ƴƻǎǘ ƭƛƪŜƭȅ ŜƴŘ ǳǇ ǿƛǘƘ ŀ ŎƻǊƴŦƭƻǿŜǊ ōƭǳŜ ǎŎǊŜŜƴΦ ¢Ƙƛǎ ƳŜŀƴǎ ƻǳǊ ƎŀƳŜ 

has incompatible graphics properties. To fix this, we need to switch to Windows Phone 7 specific 

parameters, namely a screen resolution of 480x800 and a refresh rate of 30 frames per second. But 

ǿŜ ŘƻƴΩǘ ǿŀƴǘ ǘƻ ŀǇǇƭȅ ǘƘŜǎŜ ŎƘŀƴƎŜǎ ǘƻ ƻǳǊ ƻǘƘŜǊ ǇƻǊǘǎ. Fortunately, thereΩǎ ŀ ǿŀȅ ǘƻ ǿǊƛǘŜ ŎƻŘŜ 

that we only be considered by a specific port thanks to preprocessor statements. The changes will be 

applied in the Game1 constructor: 

        public  Game1() 
        {  
            graphics = new GraphicsDeviceManager ( this );  
            Content.RootDirectory = "Content" ;  
 
#if  WINDOWS_PHONE 
            // Frame rate is 30 fps by default for Windows Phone.  
            TargetEla psedTime = TimeSpan.FromTicks(333333);  
 
            // Pre - autoscale settings.  
            graphics.PreferredBackBufferWidth = 480;  
            graphics.PreferredBackBufferHeight = 800;  
            graphics.IsFullScreen = true ;  
#endif  
        }  

 

http://download.microsoft.com/download/D/9/2/D926FB38-BB43-4D87-AE5A-1A3391279FAC/ReleaseNotes.htm
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game%28v=XNAGameStudio.40%29.aspx
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Note that we also set the game to run in full screen mode. On Windows Phone 7, it means that the 

ōŀǘǘŜǊȅ ǎǘŀǘǳǎ ǿƛƭƭ ƴƻǘ ǎƘƻǿ ǳǇ ƻǾŜǊ ǘƘŜ ƎŀƳŜΦ LŦ ƛǘ ǿŀǎƴΩǘ ƛƴ Ŧǳƭƭ ǎŎǊŜŜƴΣ ǘƘŜ ōŀǘǘŜǊȅ ǎǘŀǘǳǎ ǿƻǳƭŘ 

hide our score display. 

Try to run the game and look at our super portrait pong. 

You may notice that the ƛƴǇǳǘǎ ŘƻƴΩǘ work. Some Windows Phone 7 devices come with a physical 

keyboard, but since some are not, XNA designer choose to not support keyboards as an input 

method so that games are experienced the same way on all Windows Phone 7 devices. The only 

method we have at our disposal if the multi-touch screen. 

CƛǊǎǘΣ ǿŜ ƴŜŜŘ ǘƻ ŘŜǎƛƎƴ ǎƻƳŜ ǎƻǊǘ ƻŦ ƛƴǘŜǊŀŎǘƛƻƴ ǎŎƘŜƳŜΥ ǘƻ ƳƻǾŜ ǘƘŜ ōƭǳŜ ōŀǊΣ ǿŜΩƭƭ ŎƻƴǎƛŘŜǊ ǘƘŜ 

upper left and lower left corner of the screen as our up and down buttons; the opposite corners will 

ōŜ ǳǎŜŘ ǘƻ ƳƻǾŜ ǘƘŜ ǊŜŘ ōŀǊΤ ǘƻ ƛƴƛǘƛŀƭƛȊŜ ǘƘŜ ƎŀƳŜΣ ǿŜΩƭƭ ŎƻƴǎƛŘŜǊ ŀ ǘŀǇ ƻƴ ǘƘŜ ƳƛŘŘƭŜ ƻŦ ǘƘŜ ǎŎǊŜŜƴΦ 

The following code comes right after the inputs handling in the Update method: 

#if  WINDOWS_PHONE 
            // for each detected touch  
            TouchCollection  touchCollection = TouchPanel .GetState();  
            foreach  ( TouchLocation  touchLocation in  touchCollection)  
            {  
                // upper left corner touche detection  
                if  (touchLocation.Position.X < 50  
                    && touchLocation.Position.Y < 50)  
                    blueBar.Y - = 10; // move the blue bar up  
                // lower left corner  
                else  if  (touchLocation.Position.X < 50  
                    && touchLocation.Position.Y > 750)  
                    blueBar.Y += 10; // move the blue bar down  
 
                // upper right corner touche detec tion  
                if  (touchLocation.Position.X > 430  
                    && touchLocation.Position.Y < 50)  
                    redBar.Y - = 10; // move the red bar up  
                // lower right corner  
                else  if  (touchLocation.Position.X  > 430  
                    && touchLocation.Position.Y > 750)  
                    redBar.Y += 10; // move the red bar down  
 
                // ball touch  
                if  (touchLocation.Position.X < 260  
                    && touchLocation.Position.X > 2 20 
                    && touchLocation.Position.Y < 420  
                    && touchLocation.Position.Y > 380)  
                    InitBall();  
            }  
#endif  

 

This is a quite rough techniqueΦ LŦ ȅƻǳΩŘ ƭƛƪŜ ǘƻ ōŜǘǘŜǊ ǳǎŜ ǘƘŜ ǘƻǳŎƘ ǎŎǊŜŜƴΣ ǘǊȅ ǘƻ ǳǎŜ the 

TryGetPreviousPosition method of a TouchLocation to follow a finger along the left or right corner of 

the screen and make the bar follow the gesture. 

By the way, our Pong clone is now fully playable on Windows Phone 7! And ǘƘŀǘΩǎ ƛǘΦ 

http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.game.update%28v=XNAGameStudio.40%29.aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.input.touch.touchlocation.trygetpreviouslocation(v=XNAGameStudio.40).aspx
http://msdn.microsoft.com/en-us/library/microsoft.xna.framework.input.touch.touchlocation%28v=XNAGameStudio.40%29.aspx
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Conclusion 
Your Pong clone is now (almost) finished and working on three different platforms. There are still 

many aspects to fine tune, but this up to you now. You should have the background to do basic 2D 

games. 

IƻǇŜŦǳƭƭȅΣ ȅƻǳ ƴƻǘƛŎŜŘ ǘƘŀǘ LΩƳ referring to the MSDN online documentation as much as possible. 

This was a secret message telling you that reading the documentation can save you much time and 

avoid you some useless search on the internet. If you still have problems, search on the creators club 

forum, or expose your problem on the forum. 

L ƘƻǇŜ ǘƘŀǘ ȅƻǳ ŜƴƧƻȅŜŘ ŦƻƭƭƻǿƛƴƎ ǘƘƛǎ ǘǳǘƻǊƛŀƭ ŀƴŘ ŘƻƴΩǘ ƘŜǎƛǘŀǘŜ ǘƻ ƎƛǾŜ ƳŜ ǎƻƳŜ ŦŜŜŘōŀŎƪ ŀōƻǳǘ ƛǘΦ 


