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XNA 
Background

Previous games we’ve worked on have shown us that choice of game engine and development environment is an important part of the development process. 

As the first game project we worked on was for a mobile platform it had little options and a lot of limitations we couldn’t really influence much about the choice of either. 

The second game project used The Nebula Engine 2.0 and C++. The environment was optional, but every example and the engine itself were constructed to be built in Microsoft Visual Studio 2005. So, even though we had an option there weren’t really any other choices that worked practically.
The Shepherd Project, one of the games created during “The Nebula Project” suffered greatly from the poor performance of the game engine and the physics engine which lead us to have to cut quite a few extra corners to get the game to play decently even on a really good computer and on a average computer that produced a lower rate of frames per second the physics engine started calculating the forces wrong because of the longer time passed per frame, causing the player to get stuck on the floor due to friction. 

We also had problems with the Maya exporter causing random crashes and slowdowns for no apparent reason with some .n2 file exports.

So, this time, when the choice is completely open we decided to take a look at every reasonable option that would work on an average computer and that would actually be possible to do within the time period and budget.

After quite a bit of research and looking at some different options such as using DirectX we landed on Microsoft’s latest framework for developing games. 
We found it to be suitable to what we wanted to do from the start as it already has a big part of the outer framework for creating games built in. This will allow us to focus on doing actual AI programming as much as possible, which is what the focus of this project is after all. 

As we intend to use the XNA framework we decided to research it and define the technical aspect of our demo game. In other words, see what was possible to do with XNA and if there was any limitations to take in to consideration when designing and developing our demo game.
General Goals

We wanted to make a demo game that was playable on an average PC and have the future possibility to deploy it on the Xbox360 with minimal code conversion.

Further more we wanted the demo game to have:

· Sound

· AI, this is covered in AI_RTS_research.doc
· Intuitive controls

· 3D =)

· A terrain loading system, with a simple map format
· The possibility to add network game play

· Uniformed interface Player/game and AI/game.

· Modular structure, to enable quick updates and or mods

· Shader support

· Camera

· GUI

· HUD

· Script Language

Sound
Initially we intended to allow the player to have their own in-game music, using MP3 format and a dedicated MP3 folder. However XNA currently only supports wav files that are converted to xap when the game is compiled, this means that the possibility to have player defined music is lost, at least for now.
The Audio Engine XACT has the possibility to play 3D sound. This is an interesting function that we may use if we find the time and any good reason to use it.

Intuitive Controls

Our intention is to make the controls as intuitive as possible and have the input handler communicate with the uniformed interface manager.

The input handler will handle:

· Mouse clicks, object selection and actions.

· Mouse Movement, scrolling when at edge of screen.

· Keyboard actions, commands, scrolling, and so on.

3D

The demo game will be in 3D. Using 3D in XNA is fairly easy and should not cause us any major problems. We have already tried some examples and started to develop our terrain loader. As for now we also know how to load objects and bring them up on the screen. 
Terrain Loader
The terrain loader will load the selected region map. The map is saved in ASCII format consisting of the following characters:
· 0
=
Empty (ground)

· W
=
Well*

· T
=
Trees*

· M
=
Mine*

· H
=
Hill
· R
=
River

· B
=
Bridge**

· A
=
Obstacle*

· I
=
Impassable Mountain

* Terrain loader will handle this as ground when generating the terrain.

** Terrain loader will handle this as river when generating the terrain.

Each character in the ASCII file represents 4x4 tiles in the game world; the terrain loader converts the character to tiles and will make edge tiles connect to the surrounding environment with correct height and angles to make the terrain look some what less boxy.

During the research we’ve done we have implemented a basic map loader to test our file format. It was far more complex than we expected it to be to create terrain data from the very basic file format, and we ended needing 1400+ lines of code to do so. 
Even so the code is far from complete; it will need optimization and quite a bit of work to make terrain that looks more realistic. For example it would be good if it wouldn’t stretch some textures to fit tiles that are the “wrong” shape.
Network Game Play
We wanted the possibility to add multiplayer support to our game.

This is one of the reasons we will be using a uniform interface.
However XNA currently only supports multiplayer modes using split screen, this method is not suited for RTS game play. There’s a possibility that XNA 3.0 will have network support, so we are keeping the option open. As Network game play is excluded from this project there is no need to address this problem during the project.

Uniformed interface Player/game and AI/game
What using a uniformed interface means is; that the Player and the AI communicates with the game in the same way. The input handler (player) and the AI will be sending the “same” data to the interface making the game easier to extend to network play and/or multi AI opponents by simply replacing the input source with another one. 
Making this interface scalable will allow us to add features like AI vs. AI, player co-op AI vs. AI, player vs. player, player co-op player vs. AI and so on. We expect that being able to let two AI players fight each other will help greatly in the AI debugging process.
Modular structure
Making all game components modular will hopefully enable quick and easy changes between modules. 
For example: Let’s say that we want to use an alternative path finding module when the AI units are off screen as they don’t need to walk the exact route if the player can’t see them, thus decreasing the CPU load and improving the game performance. Having a modular structure means we can just “plug in” another AI to the units and have them use that instead when they are off screen.
Having modules will force us to make handlers for some classes like AI, Input, Terrain, Combatants and so on.
As long as we specify the interfaces for each class clearly there should be no problems.

Shader support
XNA uses Microsoft ´s High Level Shader Language (HSHL) stored in an FX file. We intend to write a very simple Shader file that has the basic shader functions we need, this leaves the possibility to improve the shaders if there’s time.

Camera 
The camera is placed at an angle to get perspective view. Camera movement is done by moving the mouse to the edge of the screen or by pressing the arrow keys. 
Turning the camera is preliminarily planned to be done by pressing the Delete and End keys, this is something we’re not entirely sure about yet, we may want to lock the turning of the camera to just 90 degree angles. 
Zooming in and out is done by pressing the Page Up and Page Down keys. This feature we have tested a little bit during our research, and we have decided that it will be useful for our gameplay.
GUI 
This will consist of menu, map overview, loading screens and also victory / defeat screens. We will also add some kind of splash screen/ intro screen. This will be done by using states which will switch between the screens. Sprites will be used for this task.
HUD

This will be done by using sprites. Basically this will consist of a sprite overlay which will have number of units in a group, minimap, compass, unit commands, special abilities and also some kind of resource overview.
Also included in the HUD, at least during the debug phase, will be a console for outputting/inputting text. The console will be activated by pressing the F1 key.
Script Language
We will use XML as a “scripting” language to load information, settings and maps. This is the thing we have researched the least. But we are pretty certain this will not be our main problem.
It will mostly be used as a way to store variables in a manner that makes them easy to access and change. This makes testing easier, tweaking easier and opens up for modifications. The biggest benefit is that even non-programmers can change settings during testing.
