Games Development Example
In this scenario you are required to put together requirements for an asteroids game, with 2D game play and 3D graphics.  Concept art and other material would already have been generated by artists and games designers working on the initial concept. 
User Requirements
1.0 General Functionality

1.1 Splash Screen
The games should start with a splash screen.   

Rational: While the application is loading a splash screen should be displayed, this should illustrate the nature of the game and possibly associate the name with the company brand.    

Specification: System Requirements x
Source: Ray Wilson, Glasgow Office.

1.2 Menu

The game should provide the player with a menu.  

Rational: There are a number of options which the user may with to make use of before the game begins. In addition to any in game menu screens a start up menu screen will present the following options. 

Start Game

High Scores

Sound (Sound submenu)

Graphics (Graphics submenu)

Controls (Controls submenu)   

Specification: System Requirements 4.0
Source: Ray Wilson, Glasgow Office.
1.2.1 Menu Animation & Effects
In addition to its artistic qualities the menu will have a number of associated animations and effects. These will include animated components and smoke effects.  
Rational: A simple menu system is not visually exciting the use of animation and effects in the menu provides us with an opportunity to engage the user in the game by presenting them with a ‘space age’ console.    

Specification: System Requirements x
Source: Ray Wilson, Glasgow Office.
Etc. 

2.0 Graphics

2.1 Graphics API

The game should make use of the OpenGL graphics API. 
Rational: The game must run on the host machine, making use of available graphics API’s reduces development time. OpenGL is available on both PC and Mac as well as for a number of console systems. 

Specification: Systems Requirements 3.1

Source: Burt Thermos, Graphics Programming Dept. 
Etc

3.0 Ships
3.1 Player Ship 
The player is represented in game by a ship of their choosing. This should be 3D despite the 2D nature of the game. 
Rational: The player must have an avatar in game space.  The use of a 3D model allows 3D lighting and animation to be undertaken vastly improving the look of the game. 
Specification: System Requirements x.x
Source: Bob Ray, Cardiff Office.
3.1.1 Primary Offensive Weapon
The player ship is always equipped with a weapon which does a limited amount of damage. 
Rational: The game play demands than even without power-up weapons the player should be able to shoot asteroids.  
Specification: System Requirements x.x
Source: Bob Ray, Cardiff Office
Etc

System Requirements
3.0 Starting the Game
3.1 Configure Graphics API
The graphics API will be configured according to configuration stored in the configuration files. The user may change these though the graphics menu causing this file to be re-written, if the file present is corrupt or the settings unobtainable (resolutions etc) the game will start using the default settings. 

Related:
3.2 Display Splash Screen
Load the splash screen asset to back buffer and push to the screen. 
Related: 3.3 Use Double Buffering
3.3 Use Double Buffering

The game should make use of double buffering. This is provided by the chosen graphics API and will not be implemented directly. 

Related:
…

Etc. 
4.0 Main Menu

4.1 Quit

This causes the application to exit. 
Related:

4.2 Play Game

A new Game should be started with both player ship and asteroids loaded. Physics should be applied for each model. 
Related: 5.5 Models, 5.6 Textures, 6.1 Free Body Physics,
4.3 Graphics Menu 

A menu should be displayed with options and settings for configuring the graphical elements of the game. 
Related: 10.0 The Graphics Menu
4.4 Sound Menu
A menu should be displayed with options and settings for configuring the sound elements of the game. 

Related: 11.0 The Sound Menu

5.0 Graphics
…

5.4 Text Display

The text should be displayed using OpenGL’s 3D text facility unless otherwise stated. Some text will require special assets created by the artistic team.  
Related: 5.6 Texturing
5.5 Models
The models required should be pre-loaded either on game start up in the case of menu objects or when a new game is started in the case of game objects.  The models will be stored using the Collada format to ensure cross platform compatibility.  
Related: 5.6 Texturing
5.6 Texturing
All models will have textures. These will mostly be static textures however where required animated or procedurally generated textures may be applied. 

Related:

…

Etc. 
6.0 Physics

…

7.0 Projectiles

…

8.0 Player Ship

…

9.0 Control

…
Though this example is mostly incomplete it demonstrates several key points. 

1. User requirements can be satisfied by one or more system requirements. 

2. While it is possible in some cases to group system requirements together some functionality spans different parts of the system. 
3. It must be possible to trace user requirements to the system requirements that fulfill them. So for example if a incremental delivery was planned the development team could identify which of the system requirements they needed to implement before their implementation. 

The example above omits a key feature, if a developer is working on a system requirement and needs clarification they need to identify the user requirement associated with this requirement in order to get more information from the source or check for related un-documented related requirements. 

There are a group of tools which can help, these tools help track requirements and produce documentation on demand. This is useful as the requirements can be kept up to date electronically and printed for validation purposes on demand. Tools which can be used within the software engineering process are broadly known as CASE tools, Computer Aided Systems Engineering though this term is applied to a wide range of other applications which are probably better described as RAD tools.

In any circumstance, even industry it is unlikely that the requirements will be successfully captured initially and the process of accumulating and refining the requirements is an ongoing process. As under-graduates with no former experience of Software Engineering Design you are not expected in your group project to identify a definitive set of requirements!  You should however aim to cover the major points of the simple applications you are aiming to create.  

