User interface:
Outputs (what is displayed on the screen)

There are two different parts in the user interface output (what is displayed on the screen): first the main menu and then the game itself.

The main menu
The main menu is what is used to allow the player(s) choose, for example the number of players, their avatar, and the world they want to play in. It’s the first thing the player sees when the application is launched. It is divided in several screens, and you can navigate in it using the Xbox gamepad or the keyboard.
The general architecture is simple: the videomanager creates a stack when the application starts with the first screen. By pressing a key the user can Push a screen on the top of the stack, or can Pop the current screen. Only the top of the stack is displayed, so only one screen is visible at a time. It is a good thing to keep previous menus in the stack if you want to go back, because you just have to Pop the current menu.
The game interface

The other part of the user interface is using the same architecture, but one stack is created for each player (up to four).

Each screen contains various graphical items, such as text, textures, backgrounds, buttons … and should stay understandable by the player.
A screen can contain numerous pages, displaying one only if the correct value is set. For example the binding Spell menu is used to display all the spells a character has. The number of spell differs from a player to another and can exceed 50, so we cannot display all spells in only one screen ( or else it would become unreadable). To bypass this, we set a fixed number of spells displayed in one page, and ask the user to select the page he wants to see. In addition, depending on the number of players, the screens don’t have the same size (we use screen splitting to allow more than one player to play with the same Xbox or Pc). We have to change the number of displayed objects and their sizes depending on this parameter, although we first thought about only displaying the maximum displayable items in the smallest screen (but then when the screen is bigger it seems desperately empty).
The problems we encountered with this conception of screens are mainly about what to display in a given menu and how to display it. It took a lot of time to find acceptable arrangements of items in order to stay readable and display the maximum of information. (And we changed the displaying technique in the middle of the project, multiplying the time taken by this.)

The game screen is divided in two parts: first the 3d part, where avatars are displayed (and animated) with their surroundings, and the player’s interface with for example a life bar indicating how much life the character has, a cast bar showing if the player is casting a spell, and so on. Once again this interface has been created with these problems in mind:

Will the game screen be understandable even with the smallest size?

Will the player see the most important information without having to search it?

Will the screen seem empty at greater sizes?

These questions are important to create a playable and enjoyable game, if the player is lost or if he needs to do complicated things to achieve the simplest checks, he will most surely stop playing, so we want to make the control of basic game stuff easy.

We just discussed about the outputs of the user interface, but the inputs are at least as important, and in this game they are done using the keyboard or an Xbox Gamepad.

Inputs (what is entered by the user)

Inputs and outputs are very intertwined in games, because we need an acknowledgement for all the actions we do. (if there is no acknowledgement we can’t guess if the action has been done or not) For this reason, in every screen, there is a render part displaying on the screen information and a command part taking into account the player’s input and modifying the render part accordingly. For instance in the main menu if the player presses down, something will move down to indicate it has done the action asked.

The inputs are also divided into two parts: once again the main menu and the game.

A distinction is done between the two, because in the former only one Gamepad is in use at a time (mostly Gamepad number 1, except when player two selects his character), whereas the latter can (if more than one player is playing) have all the Gamepads working at the same time.

The architecture that follows is used to render the controls given by a keyboard or a Gamepad into the game: 
First every update, the gamepad and keyboard are checked to see if a button is pressed.

If one or more are pressed, the playermanagement bound to the selected player’s input controller will emit a packet towards the videomanager. (granted that  this button hasn’t been pressed too soon before, this is done to reduce the number of packets send, and improve the player’s control over the game) The playermanagement will send the same packet wether the input came from a keyboard or a gamepad.
The videomanager has a buffer of packets waiting to be read, and when it’s not empty it takes one packet at a time and processes it. If the packet comes from  the player management, the videomanager peeks on the player’s stack (checks what kind of screen is currently displayed) and launches the executeCommand method of the screen. All screens implement an interface name IGameScreens containing one method to be overridden.

Thanks to this architecture, all screens can have different behaviors when receiving the same packet. For instance if the game screen receives a packet “left” (sent when the left arrow of the keyboard is pressed, or when the left stick of the gamepad is moved left, or if the left button of the DPad is pressed), the player will turn left, whereas if in the inventory the new selected slot will be situated left from the previous one.

The inputs are used for everything in the game, from accessing to some information of your character through the menu, to dealing damage to avatars controlled by the computer, or exchanging items with other players. It is therefore easy to understand  that poorly managed inputs can ruin a game, and that the more inputs will be reactive the more pleasant will be the navigation in the game. Therefore we decided to send information directly from the playermanagement to the videomanager without going through the aggregator and potentially through the network (when multiplayer game will be available through a network). This way even if there are network problems involving mass delay in the world’s actualization a player can still move smoothly, and access his menu without problems.
Improvements can be done in multiple ways to enhance the players’ comfort in menu navigation:
Other types of menu could be implemented, such as scrolling menus

The use of buttons on the Gamepad could be more ergonomic, minimizing the number of buttons to press to access often used features (such as exchange between characters for example)

A tutorial could be added to the game, in order to show the player how to move correctly in the world, and in the menus, making him learn not so instinctive ways of using the game interface. This would be a really good feature to add to the game, but unfortunately it takes a lot of time because it necessitates to be scripted.

