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Console Programming Coursework 1
Introduction

The aim of this project is to create a game on an iOS device, in particular the iPhone, iPod Touch and iPad. The game will be a music-based game which works on the modulation of levels produced.

Games Premiss
Buttons will be produced by the modulations of levels and the number of beats at points within the song, the aim of the game is to follow the buttons on the pre-made track with a touch. This game is a variation of the indie Steam game AudioSurf with mechanics of the game Tap Tap Revenge.
Game Mechanics and Goals

The main goal of the game is to complete the song with as high a score as possible. The length and style of the level is based on the song loaded into the game. i.e a song lasting 4minutes 12 seconds will produce a level  4minutes 12 seconds long.
The game utilizes a number of mechanics to produce an addictive, fun, fast-paced and slightly personal game. These mechanics are core to the game.
The game’s movement mechanic will be largely based around the touch feature of the device. Using your finger to track the avatar to move amongst the blocks to continue the level.

The buttons and blocks will be created by the sound produced by the song, it will follow a simple algorithm which will be the same throughout the game, but as no song is exactly the same, the levels will inherently be different as long as you don’t use the same song.

There are a number of optional mechanics that could be implemented but these will only be worked on after the core game is completed.
The option of modes would be an interesting feature to make the game more interesting for fairly hardcore gamers.

A level playlist could be implemented to produce a track that will continue for however many songs you choose to load in, i.e a playlist of 4 songs will last that long and a score will be based on your performance for all 4 songs together rather than 1 at a time.

Score publishing could also be implemented to show off your scores to other people via social networking sites like Twitter or Facebook.

iPhone Hardware and SDK
The iPhone 3GS and previous versions have a screen resolution of 320x480 and so do the iPod Touches. While the iPhone 4 has a maximum resolution of 640x960 and the iPad maximum resolution is 1024x768. This means it is much easier to develop for one resolution instead of making a game which accounts for all resolutions. If a game is to be developed for all generations of hardware, it is necessary to make necessary changes and builds to account for the changes or make a universal game which can be adapted to the hardware.
The iPhone 3GS and iPad also have 256MB of RAM. Meaning that games cannot use too much memory and thus memory management must be in place for the game to run smoothly. It is a standard practice that if a game or application takes more than 5 seconds of loading time, it won’t be successful.

The iOS devices are also mobile devices. This means that they have a finite power source when not charging. Power usage is a crucial factor. Many applications and games require the use of specific features like GPS and 3G which use alot of battery power. Therefore it is good development practice to disable any features you are not going to use within the game.

There are also a number of hardware features that benefit mobile game development for the iPhones and iPads.

The accelerometer in the devices allow the user to tilt the device and the orientation will change according to the tilting, this allows the resolution to be changed landscape and any corresponding running applications if they allow it. This is a widely used feature in games for the iPhone and iPad.

The mute toggle button on the side of the iPhone is also a feature. This disables all sounds but enables vibrations if needed. In good applications and games, this should also be the same. This means that if the toggle is switched while running the game, the sound should also cease within the game.

When using headphones for the device(s) the sound should be playing through said headphones instead of the built in speaker. And that should remain the same in the game, even if headphones are plugged in mid-game, sound output should automatically switch to headphones instead of speaker.
The iOS Software Development Kit utilizes the Cocoa application environment. It is a set of object-oriented frameworks that provides a run-time environment for applications running on iOS or MacOSX. An integrated development environment called Xcode supports application development for both platforms. The combination of this development environment and Cocoa makes it easy to create well-factored, full-featured applications and games.

The main programming language used for making iOS games is Objective C, an extension of the C programming language used for object-oriented constructs. Although you can also integrate and mix C++ and Objective C. This is called Objective C++ and is more adaptable to current trends of game developers with a few restrictions.

iOS supports OpenGL ES, the mobile edition of OpenGL which was designed for mobile platforms as well as Quartz2D, a 2D drawing engine that allows you to draw paths, shading, shadows, transparency, colour management, PDF document generation and image drawing. Although, only the iPhone 3GS/4, iPad and iPod Touch 3rd Generation support OpenGL ES 2.0 which has support for programmable shaders while any previous generations only support OpenGL ES 1.1 which only supports the Fixed Function Pipeline.

iOS uses the OpenAL audio API. The general functionality of OpenAL is encoded in source objects, audio buffers and a single listener. A source object contains a pointer to a buffer, the velocity, position and direction of the sound and the intensity of the sound. Buffers contain audio data in PCM format, 8 or 16-bit in mono or stereo format. This makes it ideal for the iPhone as it works very well with OpenGL and very additional work is required to integrate sound into a game.

The best feature of the iPhone SDK is the simulator. This allows you to run your code within an emulated iPhone or iPad device and thus get an on screen view of your application or game, which is the most useful development tool as it saves huge amounts of time as you don’t need to transfer your application to hardware devices until needed. Unfortunately some features need an actual device to test, i.e accelerometer and actual feel of the game.

Design Restrictions
There are a number of design restrictions imposed by the iPhone hardware and it’s Software Development Kit as well as user expectations that have to be met for it to be successful.
Within my game, the resolution will have to match that of the iPhone 3GS and will have to be played while the phone is horizontal. This is due to the fact the way you will move the avatar is by touch and a vertical stance will reduce the movement drastically and thus make the game annoying rather than enjoyable. In future builds, iPad versions may be made as the resolution is stable enough vertical or horizontal.

The game must be able to save and restore states. As users have expected this from every application, in case of phone call or messages etc. Upon interruption, the game will save the state and the user can return to it the next time he/she loads the game.

The game will have less than 5 seconds loading time, if needed, I will use a introductory movie and load any content while the movie is in play so that the user is given the illusion of the game playing.

The game will be developed in Objective C++.

The game may use elements of both Quartz2D and OpenGL ES since the game will be developed for iPhone 3GS and above.

Due to the fact that users may not have any music files in their phone, a selection of music/sounds will be included in the application so that it doesn’t hinder the playing of the game.

The game will be mostly aimed at those who use headphones as the full experience will be if the music is relatively loud and undistorted thus high quality of music files must be used. (128kbs at minimum).

Due to the game accessing the device audio library, the game must allow playing of that file-type. Possibly from flash or the library itself.

The game should also track score so that there is replay value for the same songs. Users have come to expect a score system within games so that they can keep playing to beat it. This may have a possibility of score publishing.

The game also must have a menu screen with possible options.
Storyboards and Layouts

See attached.
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