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Sometime before April 25, 2007
Article: Xbox Live on WikiPedia

· Read http://en.wikipedia.org/wiki/Xbox_live.

Activity: Purchased all physical resources
· Got Xbox 360 Premium.
to top
April 23, 2007

Article: Unleash Your Imagination With XNA Game Studio Express

http://msdn.microsoft.com/msdnmag/issues/07/05/xna/default.aspx
This article discusses: 

	· Game development basics 

· The Spacewar Starter Kit 

· Adding features to Spacewar 

· Customizing game graphics


· Read this 4/23/07

· “XNA™ Game Studio Express is a new game development solution for both Microsoft® Windows® and Xbox 360™ [cross-platform] targeted primarily at students, hobbyists, and independent game developers—people like you!”
· “Based on Visual C#® 2005 Express Edition, XNA Game Studio Express is built on the XNA Framework, a managed-code class library designed for game development. The framework streamlines the process of writing code for two very different platforms—Xbox 360 and Windows XP SP2. In fact, much of the code you write will work on either system with no changes at all.”
· I’ve heard you can’t use the full version of Visual Studio C#, but you can run the two side-by-side.

· Requirements for writing games on the Xbox 360:


	Application
	Location
	Cost
	Notes

	Visual Studio C# Express
	Here
	Free
	Must first uninstall all previous versions, including VS2005, SQL, .NET 2.0.  Requires 1.2GB space.

	Xbox 360 with hard drive
	Store
	$600
	If you bought the one without the HD, you can buy the HD separately.

	XNA Game Studio Express
	Here
	Free
	

	Xbox Live membership
	
	$4/mo
	Gold?  Silver?

	XNA Creators Club membership
	
	
	


· A membership in the XNA Creators Club (for more information, see msdn2.microsoft.com/bb219592.aspx).  “As a member, you’ll have access to game assets as well as exclusive XNA Creators Club versions of starter kits.”

· Writing your own game… priceless.  Well, not really.  It costs ~$700 plus ~$4 per month.
· The qualities of a good XNA game:

· Compelling design.

· Eye-catching graphics (though favoring reasonable frame rates.

· Intuitive UI.

· Good audio.

· “Before the introduction of XNA Game Studio Express, game developers used technologies such as DirectX® and OpenGL. These APIs allow basic access to the hardware, but are not intuitive. As a result, developers often assembled core components such as graphics, audio, and input into a framework called an engine, then layered specific game logic over the top of the framework. This abstraction is often costly and time-consuming to create and use.”
· “Furthermore, managing memory and logic in C++, the language of choice for game development, is technically demanding, as is managing the many pieces of art content present in a game. ... Similarly forbidding are the complex technical and business requirements of developing for next-generation video game consoles such as the Xbox 360”

· “The XNA Framework drastically simplifies not only graphics, audio, input, and storage, but also the fundamental timing and drawing loops used in all games.”
· “Also included in XNA Game Studio Express is the XNA Framework Content Pipeline, which is integrated into the build environment of Visual C# 2005 Express Edition. With the Content Pipeline, game developers can now add their art content—such as 3D models, graphical textures, shaders, and audio—into their solution in the IDE, and the content will be built into runtime objects that can be accessed in code. This reduces the overhead associated with art content.”
· “Previous game development solutions typically started from scratch: manually writing timing and render loops that managed each tick of time and ensured the game action was handled properly. XNA Game Studio Express constructs the timing and render loops automatically. You are provided with a Game class that handles its own timing and rendering, exposing an Update method where you can add objects to update each frame and a Draw method where you can add objects to render to the screen.”
· “Furthermore, the provided game framework, called the Application Model, automatically sets up the appropriate graphics device without complicated device enumeration code. With this code in place, an XNA Game Studio Express project can be compiled and run, with a fully functional timing and rendering loop running from the moment it is created.”

to top
To do

· Does/when will XNA support XAML/.NET 3.0?  Done  “we have no announced plans to integrate Silverlight with XNA Game Studio Express.” – from http://letskilldave.com/archive/2007/04/16/What-does-Silverlight-_2800_WPF_2F00_E_2900_-have-to-do-with-XNA_3F00_.aspx. 
· Consider finding and showing differences between the old DirectX code and the XNA code for things like the game loop, setting up the graphics device, etc.  Done  
· Get the required resources.  Done
· Watch video, “If you’d like help getting set up on your Xbox 360 console, you can find a video walkthrough at http://msdn2.microsoft.com/en-us/xna/bb245766.aspx.  Look for the video titled "Getting Started with the XNA Creators Club."”  Done
to top
April 25, 2007
Article: Getting Started with XNA

http://creators.xna.com/Education/GettingStarted.aspx. 
· From there, uninstalled all VS, .NET.

· Installed VC# Express.  
· Blocked by security problem.  Fixed by saving to disk first.  I’m sensing a HUGE barrier to entry here.
· Setup broke because it couldn’t install .NET 2.0, probably for the same reason.

· Searched ms.com to get .NET 2.0.  Had to save to desktop as well before running.  (Looks like I didn’t need to uninstall all .NETs.)
· Restarted C# install from desktop.  Fucking failed again.  No wonder people hate Microsoft.
· Tried rebooting.  Tried only installing C# instead of installing SQL and MSDN as well. Seemed to pass, but hung forever at the end of the progress bar cause I had to register it.  Registration failed.
· Installed updates.

· Registered manually.

· Installed Game Studio Express.
· Worked fine.

· I noticed a link for “XNA Framework Redistributable 1.0”, which seemed separate from the GSE, so I installed that too.  Nice of them to let you know.

to top
April 30, 2007

Activity: Joined Xbox live

· Used the Xbox 360 console.

· What a pain typing stuff in.  Nice that it accepted Hotmail account.

to top
May 2, 2007

Article: Unleash Your Imagination With XNA Game Studio Express (con’t)
http://msdn.microsoft.com/msdnmag/issues/07/05/xna/default.aspx
· Continued reading from “Spacewar Starter Kit”.
· I launched Game Studio Express, and it looks exactly like Visual C# Express.
· I realized I’d have to join the XNA Creators Club to keep going the way I wanted to (to select the Xbox 360 option), so I stopped here.

to top
Video: Getting Started with the XNA Creators Club
http://creators.xna.com/Headlines/gettingstarted/archive/2007/02/02/Video_3A00_-Getting-Started-with-the-XNA-Creators-Club.aspx
· “This video demonstrates the steps necessary to purchase a membership to the XNA Creators Club, obtain the XNA Game Launcher, and connect your Windows PC to your Xbox 360 in order to deploy a game to your Xbox 360 using XNA Game Studio Express”
· SHOULD HAVE WATCHED THIS FIRST (after the video or article describing XNA) for setting up everything.
· Need:

· A computer that supports DirectX 9.0C and Shader 1.1.

· Both computer and Xbox connected to same subnet.

· Need Xbox hard-drive (comes with Xbox Premium edition, but can be purchased separately.
· Xbox Live network connectivity and membership.

· Creator’s Club membership.

· Xbox game launcher.
· Securing connection between computer and Xbox.
· Uses encryption keys in a 2-step process.

· Xbox game launcher generates a key, then you copy that into PC.

· Cool!  Can use a computer to deploy to more than one Xbox.

· Could not make a connection between the Xbox and my laptop following the video instructions.  I had to exit out of Settings on the Xbox, enter Connect to Computer, and then click Test Connection in Game Studio Express.  ANNOYING!!  Even then, the computer recognized the connection, but the Xbox did not.
· Gotchas:
· Encryption keys – watch the I’s and 1’s, the 0’s and O’s, and when you test the connection, etc.

· If you have trouble with the XNA game launcher, try quitting and trying again.

· Once the game is deployed, it’s on the hard-drive until you delete it.

· This is fucking cool.
to top
DirectX Refresher

Here’s some psuedocode to remind me of how to construct a game framework without Game Studio Express.  I want to compare this with the article I’m reading.
// The Window procedure to handle events.

Long CALLBACK wndProc
{


Switch(uMessage)



Case WM_CREATE




// CreateWindow was just called, so load the background image.



Case WM_KEYDOWN




// Test for the escape key.



Case WM_PAINT




// Redraw the background image, erasing any game elements.



Case WM_DESTROY




// Tell windows to put a Quit message in the message queue.

}

// The main Windows entry point.
Int WinAPI WinMain
{


// Spawn, configure, register, and create a window class, then

ShowWindow


UpdateWindow


GameInit();


// Start the message loop.


While (TRUE)

{


If PeekMessage


{



If it’s a Quit message, break.



TranslateMessage



DispatchMessage // to WndProc

}


Else


{



GameLoop


}


}

}

Int GameInit

{

}

Int GameLoop
{


Continue game?



Interface with Windows to check messages


Get user input



Update character positions



Process game logic, AI, and physics



Render graphics



Play sound effects



Synchronize everything with the clock
}

XNA Game Studio Express constructs the timing and render loops automatically. You are provided with a Game class that handles its own timing and rendering…

… the provided game framework, called the Application Model, automatically sets up the appropriate graphics device without complicated device enumeration code…

to top
Article: Unleash Your Imagination With XNA Game Studio Express (con’t)
http://msdn.microsoft.com/msdnmag/issues/07/05/xna/default.aspx
· From where I left off at “Understanding the Game Loop”.

· “One of the core features provided by XNA is the game loop. This loop continually updates the state of the game (based on user input, in-game conditions, and any other applicable condition) and renders it (which involves drawing to the screen, playing appropriate audio, rumbling a controller, and providing any other form of output to the user).”

· The following code example shows incredible OOPness.

static void Main(string[] args)

{

    using (SpacewarGame game = new SpacewarGame())

    {

        game.Run();

    }

}

· “SpacewarGame is derived from the Game class in the Microsoft.Xna.Framework namespace; it exposes key methods, properties, and events for the game lifecycle. You then override methods on Game to provide specific functionality for your game.”
· “When the BeginRun method calls ChangeState with GameState.LogoSplash as an argument, it reacts by creating a TitleScreen. TitleScreen derives from FullScreenSplash, which in turns derives from the abstract Screen class defined in the Spacewar project.”  Jesus, with this kind of abstraction, how is one to know what can be called from where?
· “The Screen class represents a unit of rendering for the game, such as a splash screen, selection screen, or an actual game level…. Each Screen encapsulates the state necessary for that screen’s functionality along with update and render behavior specific to that screen.”

to top
May 8, 2007

· Talked about the scope with Darren and he felt I should just try to get it to the point where one player can play, select a few boards, and animate the conveyor belts.

May 9, 2007

Article: Unleash Your Imagination With XNA Game Studio Express (con’t)
http://msdn.microsoft.com/msdnmag/issues/07/05/xna/default.aspx
· “Each Screen encapsulates the state necessary for that screen’s functionality along with update and render behavior specific to that screen.”

· “When a Game is created (in our case, a SpacewarGame), it ensures that a host is created to house the game and to provide application-level services to the game, namely notifications for events such as activation, deactivation, exiting, and idling. The latter is most important. The Game.Tick method is called by this idle handler, and the Tick method in turn calls the Game.Update and Game.DrawFrame methods.”

·  “the Ship’s Update method is called by the game loop’s Update call, which the XNA Framework application model calls automatically once per frame (or more often, depending on how fast the game is running). Update is where you will move your game objects around, have them interact with each other, and take user input, which is what we’ll be doing in this Update method.”

· To check if a button is pressed, if (XInputHelper.GamePads[player].XPressed).
· “XInputHelper, provided in the Spacewar Starter Kit, provides a wrapper around both the Xbox 360 controller and keyboard inputs to simplify input.”
· “XML data files are a good choice in general for game data. Since XNA Game Studio Express is built on the .NET Framework, the Xml namespace is exposed to games.”
· “You add sounds to a game by using the Microsoft Cross-Platform Audio Creation Tool (XACT), provided with XNA Game Studio Express. All of the audio files and their associated cues are kept in an XACT project, which is displayed in a graphical interface that allows you to drag and drop sounds into the project. When you build your game, the XNA Framework Content Pipeline loads the XACT project and builds the necessary audio files.”
· “The ContentManager class is an XNA Framework class that loads content from the Content Pipeline at run time. It is part of the prepopulated Application Model code in each new XNA Game Studio Express project.”
· “Many games, including Spacewar, utilize separate game logic loops for the various states of a game, such as the main menu, weapon selection, and the actual game itself. As the players progress through the games, control is handed off from state to state. In Spacewar, these states are called screens and are represented by the Screen class.”
· “The XNA Framework Content Pipeline helps you create 2D, 3D, and even audio content for your XNA Framework–based game….  Part of what the XNA Framework Content Pipeline does is to integrate the content building and compiling process into Visual C# Express. The added benefit of this is that you can launch certain types of content directly from Visual C# Express: you edit the content and then recompile to see the changes in your game. By compiling your content at the same time you compile your code, you can unearth content errors before you run your game.”
· “The XNA Framework Content Pipeline supports various 2D graphics file formats, including .bmp, .jpg, .png, .tga, and .dxt. Two 3D file formats are also supported: .x and .fbx. Both of these 3D formats have file format exporters for a large number of both free and professional 3D graphics creation tools.”

· When looking at the props of a .tga file, “An importer is responsible for taking the source data—in this case a .tga file—and transforming it to the XNA Framework content DOM. The content DOM holds data that has been transformed and normalized by the importers, so that processors can work independently of file formats.”
· FINISHED with this tutorial!  Sheesh.
· Small note.  I was wrong about how much space the game took up on the HD.  It was only .1 MB.

to top
Activities

· Spent some time on XNA Forums, http://forums.xna.com/default.aspx.  Want to make my presence known.
· Perused samples, start kits, etc, for code that I could possibly hijack or get ideas from.  

· Built and deployed Marblets.
· Built and deployed Minjie.
to top
To Do

· Classes to remember and read about:

· Game

· Screen (no such thing.  It’s a DrawableGameComponent.)
· SceneItem

· ContentManager 
· Methods:

· Collide (there are tutorials available.)
· Update

to top
May 14, 2007

Activities

· Started coding the screen classes.

· Pissed off that my laptop can’t run XNA apps on it, so I ported everything over to Darren’s laptop and installed the necessary tools.

· Obsessed about biting off more than I can chew by promising to learn XNA and coding algorithms I’ve never had to come up with before, and trying to network a game or get a multiplayer aspect, so emailed Riley to ask if I can change the scope to a Simon game.

to top
May 15, 2007

Activities

· Fixed my existing Simon code for Expression Blend and added scoring.  Now I have my demo.

to top
May 23, 2007

Activities

· Made my slides for tonight’s presentation.

· Had trouble running the XNA game launcher cause it claimed I didn’t have a membership.  
· Posted on the forums.

· Got an answer that didn’t apply, so I fixed it myself:
“Out of curiosity, I selected the big Xbox Live button and explicitly logged in.  This time I got asked for my passcode, which I entered.  (The UI has always seemed to indicate that I was already logged in.  I have auto logon selected for my account, and it always says "online" beside my name.)  When I tried to open the Game Launcher again, I didn't get an error this time.”  
· Created a new project from scratch following the SDK topic Your First Game: Microsoft XNA Game Studio Express in 2D.

· This topic is not very useful.

· Tried piecing together a title screen using Minjie as an example.

· TitleScreen is not a recognized type!!  Cause I have to create it.  Ick.
· Now it doesn’t recognize SoundEntry.  I remember reading something about using a XACT tool.  Double ick.  “But its the only way to play sounds at the moment, and thankfully you do not need to learn very much XACT to be able to play a WAV file.  ”  http://blogs.msdn.com/coding4fun/archive/2007/03/23/1938626.aspx 
· Started moving some existing C# Simon code that I used in an Expression Blend application into encapsulated objects before putting them in an XNA application.

Article: Intro to XNA Part 2: Running Tiny Tennis on the Xbox 360

http://blogs.msdn.com/coding4fun/archive/2007/03/23/1938626.aspx 
1. Wavebank: This contains the raw sound files 

2. Soundbank: This contains the 'cues' that you, as the programmer, will play.
To Do
· Found a cool tutorial I should go through: http://blogs.msdn.com/coding4fun/archive/2006/12/10/1256876.aspx.

to top
June 5, 2007

Activities

· Went through multiple how tos:

· Your First Game: Microsoft XNA Game Studio Express in 2D.

· How to: Detect Whether a Key is Pressed.

· How to: Get the Current Mouse Position.

· How to: Draw a Sprite.

· How to: Detect Whether Two Models Collide.  (Didn’t go through this).
· Created a mouse pointer to display.
to top
June 6, 2007

Activities

· Changed my code so that it would only stop the picture moving if the mouse was within the picture.  Now I’m ready to piece it all together.

to top
June 11, 2007

Activities

· Tried to use Minjie to create my game.  I got as far as substituting the title graphics, sounds, and game play graphics, then realized it would be far too much work to rip out and modify code.

· Started from scratch, creating a solution that builds for both Xbox and Windows.

· Had to incorporate the Input.cs class from Minjie to save time.

· Screaming mad over all the tweaking.  You add 1 object, and you have to manipulate it in 5+ different places in your files, and it’s not always the same places.  Holy user-unfriendly, Batman.
· I’m having a helluva time reconciling image sizes, proportions, and game window sizes.  With so little time left, I’m going to rely on magic numbers.  (  Oh, just realized it’s cause Rectangle constructor is (x, y, width, height) not (x1, y1, x2, y2), which seems to conflict with the other ways of drawing sprites, using Vector2.
· OMG, I can’t make a sound play and then draw the screen for some reason.  The Draw() is skipped altogether.  Debugging….
· Hit a snag after deciding to break out my screens into classes.  You can’t call the Game1 Exit() method from another class.  There must be a way.

· Found excellent beginner tutorials at http://www.bluerosegames.com/dnn/XNA/tabid/95/Default.aspx.  Bill Reiss has already answered my questions in creators.xna.com, so I emailed him to ask if he wrote a tutorial on splitting game code into separate screen classes.

To Do

· Get a grayed out image of Player 2.  Done
· Get images of Player 1 Wins! And Player 2 Wins!  Done
· Uncomment the appropriate code for all.  Done
· Images for Listen, Your Turn, Right!, and Wrong!  Done
Ideas for Future

· Create different kinds of Input classes for different types of games.
· If you ever teach this stuff, use this perspective:  For example, when drawing graphics on the screen, there are multiple ways to do it (ie, Vector2 oneWonPosition = Vector2.Zero; global declaration, or Vector2 diskPosition = new Vector2(PREFERREDWIDTH / 2 - 300, PREFERREDHEIGHT / 2 - 60); in the Draw() method), so show them all and point out why you’d use one over the other.
· If a WYSIWYG tool was created, it would be good to make it create an object, then set properties for when you need it, etc.  That way, all the code that gets inserted in 5+ places in your files gets added automatically without the user having to know where bits go.  That’s my major complaint, how XNA is split like My Pictures and My Documents – it would be better to have a My Data folder, and each folder under that would have an Images, Documents, Video, etc subfolders.
· Create a class that automatically handles reconcilig image sizes, proportions, game window sizes, and nesting images within the boundaries of other images.  This might be impossible.  Look into design patters for a possible solution.  WPF did it, so how’d they do it?
· Create a class that acts as a ruler on the screen for debugging and positioning items.
· If you ever teach this stuff, make sure you reference non-custom classes in Game1.cs for beginners.  Seeing double-inherited classes that are based on DrawableGameComponent is ANNOYING!
to top
June 13, 2007

Activities

· Carrying on, carrying on.

· Posting a lot to creators.xna.com (http://forums.xna.com/13028/ShowThread.aspx#13028, etc).  I LOVE my gamer card!

· It’s starting to become clear.  Now, when I look at sample code, I’ve identified the areas of interest so I don’t get overwhelmed by extraneous information.  For example, when trying to separate out my code into screen classes, I realized the issues are about how each override is called, when, how to conserve calls to SpriteBatch, etc.  
Ideas for Future

· If you ever teach this stuff, make sure the students understand what to look for when harvesting code, and what to be concerned about in specific scenarios or when using certain classes.  Preferably, make them able to deduce things like that for themselves.  Take away the fear.

· Also, encourage opening up several sample projects, then when you see a line of interesting code (ie, content = new ContentManager(game.Services); in the constructor of http://blogs.msdn.com/shawnhar/archive/2007/06/08/displaying-the-framerate.aspx), you can compare to see if other people did that, or why not.

· Ooh, show students HOW to harvest code.  (
· Teaching units could include:

· C#

· Public, private, etc, and examples of the implications of each.

· Naughty magic numbers, and how to avoid them.

· When talking about objects, point out how cool it would be to see code samples of the same game, but with different functionality in each, so you could, for example, see Mimicry before and after animation was added, and how easy it would be to make the change if the functionality was in a class.

· Drawing to the screen.

· The troubles that the game loop creates (go through Ruler step by step).  It’s a whole new paradigm.

· The different ways to create a texture and draw it, and when to use each.

· Animation using physics, or animation classes.

· Drawing to screens of different sizes, and how to handle that (custom sizing class).
· Multiple screen game.

· How to handle in a single game class (messy).

· Converting from a single game class to multiple screen classes.

· What is the order of calls?  (Step through code).

· Handling drawing.  (ie, DO NOT .Clear() in all classes.)

· Passing params (gotta use static, const, or declare a const/destruct property).

· Where should which declarations be made.  (ie, if you always draw the same background for each screen, should that code be in the main Game class?  It could, but that screws reusability, and what if you decide to change the background in one screen?  Best to put the background in its own class.
· Converting from single-player to multi-player.

· Converting from local to online game.

· Managing input.

· Xbox controller.

· Keyboard and mouse.

· Creating your own helper class that you can re-use.

· Menu design and implementation.

· What about handling actions like Pause when your game has multiple screens?

· Game design.

· Different challenges imposed by Marblets, Minjie, Simon, etc.

· Different challenges imposed by different genres (racing, SpaceWar, etc).

· Playing and mixing sound.

· Different ways to play sounds and why.

· XACT fun, mixing music, why to do it.

· Synchronous vs unsynchronous.

· Managing game assets, like tanks or inventory.

· A group project could be teams each making one screen for a … puzzle game or platform scroller or something.
· If something’s not working:

· Does some class’s Update method need to be called, eg, for an input helper class that was not derived from GameComponent?

To Do

· It would be awesome to generate my own solution template that would include the following:

· Xbox and Windows settings and project files.

· Input helper for both Xbox and Windows.

· A screen template and code to instantiate it already in the main game class.

· Maybe a separate template for each type of game I can do.
to top
HANDED IN MY (BROKEN) PROJECT ON TIME
· Works better on Windows than on Xbox.  Why?
· Has animation issues.  Don’t seem to understand yet the way control flows.  Must experiment.
· Causes a false loss condition after the first turn on Xbox, and after second or third turn on Windows.  Why?
<cue action movie music>  Now… it’s personal.  (  </cue>
to top
June 27, 2007

Activities

· Ran into Steve McClosky at 5-Spot a couple Saturdays ago.  He said:

· Don’t use “for each” cause it boxes.  Instead use “for” or… (I forget).  However, when I looked for this issue on the forums, they said for each using an array is ok.
· Try to use structs when you don’t specifically need members.
· Definitely make only one call to spriteBatch.Begin() and spriteBatch.End() per frame.
July 8, 2007

Activities

· Made diagrams to mark notable design decisions in Marblets, and then stepped through it to see control flow.
· Results were bizarre, so I posted to http://forums.xna.com/16114/ShowThread.aspx#16114.

· In researching program flow, I ran across this sentence about Game.Update: “Called when the game has determined that game logic needs to be processed.”  How does the game determine this?  Perhaps this is part of my problem with Mimicry.

· Also in Game.Update, this sentence cleared up the confusion I had after reading the referred-to topic Application Model Overview.  It should have been used in that topic!  “Update and Draw are called at different rates depending on whether IsFixedTimeStep is true or false. If IsFixedTimeStep is false, Update and Draw will be called sequentially as often as possible. If IsFixedTimeStep is true, Update will be called at the interval specified in TargetElapsedTime, while Draw will continue to be called as often as possible. For more information on fixed-step and variable-step game loops, see Application Model Overview.”
· Started stepping through Mimicry using Debug.WriteLine to get info.  
· I realized that, because I register all my DrawableGameComponents, LoadGraphicsContent and Initialize get called on everybody, resulting in the duplicated music and stuff.  Visible determines whether Draw is called, and Enabled determines whether Update should be called, but the other two are uncontrolled.  Perhaps move the music calls to Update.  This kind of info should be mentioned in any docs that talk about breaking up game functionality into classes.
· I realized that I might be messing up the use of the Input class.  This might be the root of my false loss condition.  I make an explicit call in GameScreen while still making calls in Game1.  Geeze, managing input when your game components are separated is hard if you’re listening to multiple controllers.
To Do

· I think my best bet is to:

· Go through docs on managing input.

· Go through docs on animations and Draw timing.

· Rewrite Input for my purposes, or put the code in directly.

· Rewrite Mimicry to account for multiple players, new Input, etc.
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