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timer = new Timer();

timer.Interval =
(int)TargetElapsedTime.TotalMilliseconds;

timer.Tick += Tick;
timer.Start();



M’msnanuy WinForms

v A
¢ ARRM
— winfudouduaesszun Ul 1aangn
— aunsnea1gendned Timer adyoynoldldniedtsanls

o/ o/

— ldeulandni control naasiansasniatiwduniauiu
v =
¢ ARLAY
— analdlannmaaulmnauluangs
— Timer a1afady o1 N9 AUUATN LU LANAIN 91NN

— Timer faAnuudug1ais



smsnauuy XNA (1)

* SpinningTriangleControl vhn1sngtltasfigawinfiay
mn18lnennaidin handle 14 event Application.ldle
— Application.ldle += Tick;

* Application.ldle azgnilaasaanuisaes Win32
message queue nnaki message queue s

* fazlduseniilunimingt azsessanuaan Invalidate

Tu Tick



msnauuy XNA (1)

* Aalnnimienu

— Win32 message queue & Application.ldle

— Invalidate gnizan

— Invalidate 4s WM _PAINT 'd¢is control

— WM_PAINT gnilszunaua 10l control avasiaiaslug

— it message Aslu queue vinlii Application.ldle gnizan
Tual

e 1l event handler 1NNﬂW?L?ﬂﬂ Invalldate LA
Application.ldle dwnfiesnsafeawinti



msnauuy XNA (1)

v A
* qan
a on ¥
— aulPndu
v =
* LA
— analdldatimdunauluangn WasaInNg999a19 1999
Application.ldle gndsiunisanngiass



msnauuy XNA (2)

a1 ildsunsuaausia Win32 message
gueue asssailies e linauauassia message laatng

M5 E19T1

suusnlild event handler il Application.ldle
— Application.ldle += TickWhileldle;
TickWhileldle azidn infinite loop waaizan Tick viun
le message queue 114



msnauuy XNA (2)

void TickWhileldle(object sender, EventArgs e)
{

NativeMethods.Message message;

while ('NativeMethods.PeekMessage(out message,
IntPtr.Zero, 0, 0, 0))

{

Tick(sender, e);

H
H
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static class NativeMethods
{
[StructLayout(LayoutKind.Sequential)]
public struct Message
{
public IntPtr hWnd;
public uint Msg;
public IntPtr wParam;
public IntPtr IParam;
public uint Time;
public System.Drawing.Point Point;

h

[DIIImport("User32.dll"]
[return: MarshalAs(UnmanagedType.Bool)]

public static extern bool PeekMessage(out Message message,
IntPtr hWnd, uint filterMin, uint filterMax, uint flags);
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Stopwatch stopWatch = Stopwatch.StartNew();

readonly TimeSpan TargetElapsedTime =
TimeSpan.FromTicks(TimeSpan.TicksPerSecond / 60);

readonly TimeSpan MaxElapsedTime =
TimeSpan.FromTicks(TimeSpan.TicksPerSecond / 10);

TimeSpan accumulatedTime;
TimeSpan lastTime;
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void Tick(object sender, EventArgs e)

{

TimeSpan currentTime = stopWatch.Elapsed;
TimeSpan elapsedTime = currentTime - lastTime;
lastTime = currentTime;

if (elapsedTime > MaxElapsedTime)
elapsedTime = MaxElapsedTime;
accumulatedTime += elapsedTime;

bool updated = false;

while (accumulatedTime >= TargetElapsedTime) {
Update();
accumulatedTime -= TargetElapsedTime;
updated = true;

}

if (updated)
Invalidate();



IN-GAME USER INTERFACE



lavsisdmsvuade User Interface

e anelilausirdviuasre user interface 1 XNA wangsia
— XWinForms (http://sourceforge.net/projects/xwinforms/)

— BlackStar GUI (http://blackstar.codeplex.com/)
— XNA Simple GUI (http://simplegui.codeplex.com/)

— Windows System for XNA (http://wsx.codeplex.com/)

— Nuclex Framework
(http://nuclexframework.codeplex.com/)

e Library au

— yndeyaiisldan
http://forums.create.msdn.com/forums/t/15274.aspx




Nuclex Framework

e 111a¥ld Nuclex Framework
— wauguiu XNA 4.0

— an1s update Walduiunni

o Tunanau warasaianazdninmdlluieant 2009 fiees
* n3ld Nuclex Framework

— Buldunzinldaniilvan source code wannuldsiaangaanisidiluny
UDIATL

— lunsainnmn user interface 1s1a2ld

* Nuclex.Input
* Nuclex.UserlInterface



GuiManager

* Nuclex.GuiManager fupatanldlunisuanina GUI
control visuun

— pruansais control aws Wiy “gn” 2es GuiManager

— 1wa GuiManager.Draw gniEsn duazangnaassiuianum

* GuiManager \ilu DrawableGameComponent



DrawableGameComponent

* aana DrawableGameComponent ifunalazas XNA
Tunsuaninuaaniiudouw) Niludasyainiu
— gnunsnen iy Game waldinuiaanuanunsn s

— aun90ld DrawableGameComponent weafiuiuinumans
EYh



DrawableGameComponent

* 1nang519 DrawableGameComponent agsias
override wsansialli

— Initialize
— LoadContent
— UnloadContent
— Update
— Draw
* panee] fuae Game uay Screen gy



DrawableGameComponent

* DrawableGameComponent riu Screen luwmiauniu
— 04 naviaszd Screen Wesud Screen e
— ADY “13aw” Screen
— Tunavilazil DrawableGameComponent snnndnmiiesa
— aouiin DrawableGameComponent iagesnisld
— aosau” DrawableGameComponent wiaianld



DrawableGameComponent

o/

e FZwmanazls DrawableGameComponent in

— LARFLTRTURILNNE

— User Interface

e nuldAnadauld DrawableGameComponent

— Aqupuni1s Update war Draw aasdusnn iws1y Game azan
Haridumnaiine e lulm



DrawableGameComponent

. mmmm@mu DrawableGameComponent winluinu
I%& Components.Add(<component #igasnis>) lu
constructor aagna

public Gamel()

{
graphics = new GraphicsDeviceManager(this);
Content.RootDirectory = "Content'’;
Components.Add(new MyComponent(this));
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public class UserInterfaceDemoGame : Game {

public UserInterfaceDemoGame() {
this.graphics = new GraphicsDeviceManager(this);
this.gui = new GuiManager(this);
Components.Add(this.gui);
IsMouseVisible = true;

h

/] ..

private GuiManager gui;

}
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protected override void Initialize() {

Viewport viewport = GraphicsDevice.Viewport;

Screen mainScreen = new Screen(viewport.Width, viewport.Height);
this.gui.Screen = mainScreen;

mainScreen.Desktop.Bounds = new UniRectangle(

new UniScalar(0.1f, 0.0f), new UniScalar(0.1f, 0.0f), // x and y

new UniScalar(0.8f, 0.0f), new UniScalar(0.8f, 0.0f) // width and height
)i

base.Initialize();

}
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new UniRectangle(

new UniScalar(0.1f, 0.0f), new UniScalar(0.1f, 0.0f), // x and y

new UniScalar(0.8f, 0.0f), new UniScalar(0.8f, 0.0f) // width and
height

);
autludwaguniaunn 80% aas control wa

Lazatanaty control wawen



a%1a Control suq
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e lunsoitiisnazadie WindowControl dadumsinsnedeadngli

au19nuseq control aw 15



a%1a Control suq

public partial class DemoDialog : WindowControl {

public DemobDialog() {
InitializeComponent();

¥
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partial class DemoDialog {

private Nuclex.UserInterface.Controls.LabelControl helloWorldLabel;
private Nuclex.UserInterface.Controls.Desktop.ButtonControl okButton;
private Nuclex.UserInterface.Controls.Desktop.ButtonControl cancelButton;

private void InitializeComponent() {
this.helloWorldLabel = new Nuclex.UserInterface.Controls.LabelControl();
this.okButton = new Nuclex.UserInterface.Controls.Desktop.ButtonControl();
this.cancelButton = new Nuclex.UserInterface.Controls.Desktop.ButtonControl();

// helloWorldLabel
this.helloWorldLabel.Text = "Hello World! This is a label.";
this.helloWorldLabel.Bounds = new UniRectangle(10.0f, 15.0f, 110.0f, 30.0f);
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// okButton
this.okButton.Bounds = new UniRectangle(
new UniScalar(1.0f, -180.0f), new UniScalar(1.0f, -40.0f), 80, 24

);

// cancelButton
this.cancelButton.Bounds = new UniRectangle(
new UniScalar(1.0f, -90.0f), new UniScalar(1.0f, -40.0f), 80, 24

);

// DemoDialog

this.Bounds = new UniRectangle(100.0f, 100.0f, 512.0f, 384.0f);
Children.Add(this.helloWoridLabel);

Children.Add(this.okButton);

Children.Add(this.cancelButton);



Children.Add

wWaade control wwdaudaflillinuduiugnaes control aulas
nsanusan Add aes property Children

1 wrandnsaiid DemoDialog ugnues Desktop
Control 1asssialili

protected override void Initialize() {
// ...code from previous step...

// Next, we add our demonstration dialog to the screen
mainScreen.Desktop.Children.Add(new DemoDialog());

base.Initialize();
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e iy WinForms control
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e awnsnifin handler 73 signature (lu

void Handler(object sender, EventArgs arguments)

Tflusaannig event 14
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private void createDesktopControls(Screen mainScreen) {

// Button through which the user can quit the application
ButtonControl quitButton = new ButtonControl();
quitButton.Text = "Quit";
quitButton.Bounds = new UniRectangle(
new UniScalar(1.0f, -80.0f), new UniScalar(1.0f, -32.0f), 80, 32
);
quitButton.Pressed += delegate(object sender, EventArgs arguments) { Exit(); };
mainScreen.Desktop.Children.Add(quitButton);



