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. 



http://www.charlespetzold.com/dotnet
http://developer.windowsphone.com/
http://developer.windowsphone.com/


an 

application at http://accelkit.codeplex.com that utilizes the webcam and ARToolkit to emulate 

the accelerometer sensor and feed that data into the Windows Phone 7 emulator through a 

TCP/HTTP Server, and although neither of us have tried it out, it sounds quite intriguing.

http://multitouchvista.codeplex.com/
http://michaelsync.net/2010/04/06/step-by-step-tutorial-installing-multi-touch-simulator-for-silverlight-phone-7
http://michaelsync.net/2010/04/06/step-by-step-tutorial-installing-multi-touch-simulator-for-silverlight-phone-7
http://accelkit.codeplex.com/
http://www.charlespetzold.com/phone
http://blogs.msdn.com/b/microsoft_press/
http://silverlight.codeplex.com/


http://www.charlespetzold.com/phone


mailto:mspinput@microsoft.com
http://www.microsoft.com/learning/booksurvey
http://twitter.com/MicrosoftPress
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Title="SilverlightHelloPhone" 

Title="Silverlight Hello Phone" 





 

namespace SilverlightHelloPhone 

{ 

    public partial class App : Application 

    { 

        public App() 

        { 

            … 

http://developer.windowsphone.com/


            InitializeComponent(); 

            … 

        } 

        …     

    } 

} 

 

<Application  

    x:Class="SilverlightHelloPhone.App" 

    xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"        

    xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" 

    xmlns:phone="clr-namespace:Microsoft.Phone.Controls;assembly=Microsoft.Phone" 

    xmlns:shell="clr-namespace:Microsoft.Phone.Shell;assembly=Microsoft.Phone"> 

    … 

</Application> 



 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Net; 

using System.Windows; 

using System.Windows.Controls; 

using System.Windows.Documents; 

using System.Windows.Input; 

using System.Windows.Media; 

using System.Windows.Media.Animation; 

using System.Windows.Shapes; 

using Microsoft.Phone.Controls; 

 

namespace SilverlightHelloPhone 

{ 

    public partial class MainPage : PhoneApplicationPage 

    { 

        // Constructor 

        public MainPage() 

        { 

            InitializeComponent(); 

        } 



    } 

} 

 

 

<phone:PhoneApplicationPage  

    x:Class="SilverlightHelloPhone.MainPage" 

    xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation" 

    xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" 

    xmlns:phone="clr-namespace:Microsoft.Phone.Controls;assembly=Microsoft.Phone" 

    xmlns:shell="clr-namespace:Microsoft.Phone.Shell;assembly=Microsoft.Phone" 

    xmlns:d="http://schemas.microsoft.com/expression/blend/2008" 

    xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 

    mc:Ignorable="d" d:DesignWidth="480" d:DesignHeight="768" 

    FontFamily="{StaticResource PhoneFontFamilyNormal}" 

    FontSize="{StaticResource PhoneFontSizeNormal}" 

    Foreground="{StaticResource PhoneForegroundBrush}" 

    SupportedOrientations="Portrait" Orientation="Portrait" 

    shell:SystemTray.IsVisible="True"> 

 

    <!--LayoutRoot is the root grid where all page content is placed--> 

    <Grid x:Name="LayoutRoot" Background="Transparent"> 

        <Grid.RowDefinitions> 

            <RowDefinition Height="Auto"/> 

            <RowDefinition Height="*"/> 

        </Grid.RowDefinitions> 

 

        <!--TitlePanel contains the name of the application and page title--> 

        <StackPanel x:Name="TitlePanel" Grid.Row="0" Margin="12,17,0,28"> 

            <TextBlock x:Name="ApplicationTitle" Text="MY APPLICATION" 

                       Style="{StaticResource PhoneTextNormalStyle}"/> 

            <TextBlock x:Name="PageTitle" Text="page name" Margin="9,-7,0,0"  

                       Style="{StaticResource PhoneTextTitle1Style}"/> 

        </StackPanel> 

 

        <!--ContentPanel - place additional content here--> 



        <Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

        </Grid> 

    </Grid> 

</phone:PhoneApplicationPage> 





 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="Hello, Windows Phone 7!" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" /> 

</Grid> 

<TextBlock … Text="MY APPLICATION" … /> 

<TextBlock … Text="SILVERLIGHT HELLO PHONE" … /> 

<TextBlock … Text="page title" … /> 

<TextBlock … Text="main page" … /> 





Foreground="Red" 

FontSize="36" 



×

×

FontSize="36" 

×



FontSize="{StaticResource PhoneFontSizeNormal}" 



Kootenay Lindsey

Miramonte Pescadero

Miramonte Bold Pescadero Bold

Pericles Segoe UI Mono

Pericles Light Segoe UI Mono Bold



 

<XnaContent xmlns:Graphics="Microsoft.Xna.Framework.Content.Pipeline.Graphics"> 

  <Asset Type="Graphics:FontDescription"> 

    <FontName>Segoe UI Mono</FontName> 

    <Size>14</Size> 

    <Spacing>0</Spacing> 

    <UseKerning>true</UseKerning> 

    <Style>Regular</Style> 

    <CharacterRegions> 

      <CharacterRegion> 

        <Start>&#32;</Start> 

        <End>&#126;</End> 

      </CharacterRegion> 

    </CharacterRegions> 

  </Asset> 

</XnaContent> 



 

namespace XnaHelloPhone 

{ 

    public class Game1 : Microsoft.Xna.Framework.Game 

    { 

        GraphicsDeviceManager graphics; 

        SpriteBatch spriteBatch; 

        string text = "Hello, Windows Phone 7!"; 

        SpriteFont segoe14; 

        Vector2 textPosition; 

        … 

    } 

} 

 

public Game1() 

{ 

    graphics = new GraphicsDeviceManager(this); 

    Content.RootDirectory = "Content"; 

 



    // Frame rate is 30 fps by default for Windows Phone. 

    TargetElapsedTime = TimeSpan.FromTicks(333333); 

} 

 

protected override void Initialize() 

{ 

    base.Initialize(); 

} 

 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    segoe14 = this.Content.Load<SpriteFont>("Segoe14"); 

    Vector2 textSize = segoe14.MeasureString(text); 

    Viewport viewport = this.GraphicsDevice.Viewport; 

 

    textPosition = new Vector2((viewport.Width - textSize.X) / 2, 

                               (viewport.Height - textSize.Y) / 2); 

 

} 





 

protected override void Update(GameTime gameTime) 

{ 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    base.Update(gameTime); 

} 

 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.CornflowerBlue); 

 

    base.Draw(gameTime); 

} 



 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

 

    spriteBatch.Begin(); 

    spriteBatch.DrawString(segoe14, text, textPosition, Color.White); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 





SupportedOrientations="Portrait" 

SupportedOrientations="PortraitOrLandscape" 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="Top-Left" 

               VerticalAlignment="Top" 

               HorizontalAlignment="Left" /> 

 

    <TextBlock Text="Top-Center" 

               VerticalAlignment="Top" 

               HorizontalAlignment="Center" /> 

 

    <TextBlock Text="Top-Right" 

               VerticalAlignment="Top" 

               HorizontalAlignment="Right" /> 

 

    <TextBlock Text="Center-Left" 

               VerticalAlignment="Center" 

               HorizontalAlignment="Left" /> 

 

    <TextBlock Text="Center" 

               VerticalAlignment="Center" 

               HorizontalAlignment="Center" /> 

 

    <TextBlock Text="Center-Right" 

               VerticalAlignment="Center" 

               HorizontalAlignment="Right" /> 

 

    <TextBlock Text="Bottom-Left" 



               VerticalAlignment="Bottom" 

               HorizontalAlignment="Left" /> 

 

    <TextBlock Text="Bottom-Center" 

               VerticalAlignment="Bottom" 

               HorizontalAlignment="Center"  /> 

 

    <TextBlock Text="Bottom-Right" 

               VerticalAlignment="Bottom" 

               HorizontalAlignment="Right" /> 

</Grid> 

<TextBlock Text="Top-Left" 

           VerticalAlignment="Top" 

           HorizontalAlignment="Left" 

           Margin="100" /> 



Margin="100 200" 

Margin="100 200 50 300" 

<TextBlock Text="Top-Left" 

           VerticalAlignment="Top" 

           HorizontalAlignment="Left" 

           Padding="100 200" /> 

<TextBlock Text="Top-Left" 

           VerticalAlignment="Top" 

           HorizontalAlignment="Left" 

           Width="100" 

           Height="50" /> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0" 

      SizeChanged="ContentPanel_SizeChanged"> 

    <TextBlock Name="txtblk" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" /> 

</Grid> 

internal System.Windows.Controls.TextBlock txtblk; 

this.txtblk = ((System.Windows.Controls.TextBlock)(this.FindName("txtblk"))); 



 

private void ContentPanel_SizeChanged(object sender, SizeChangedEventArgs e) 

{ 

 

} 

 

private void ContentPanel_SizeChanged(object sender, SizeChangedEventArgs e) 

{ 

    txtblk.Text = String.Format("ContentPanel size: {0}\n" + 

                                "TitlePanel size: {1}\n" + 

                                "LayoutRoot size: {2}\n" + 

                                "MainPage size: {3}\n" + 



                                "Frame size: {4}", 

                                e.NewSize, 

                                new Size(TitlePanel.ActualWidth, 

TitlePanel.ActualHeight), 

                                new Size(LayoutRoot.ActualWidth, 

LayoutRoot.ActualHeight), 

                                new Size(this.ActualWidth, this.ActualHeight), 

                                Application.Current.RootVisual.RenderSize); 

} 



shell:SystemTray.IsVisible="True" 

shell:SystemTray.IsVisible="False" 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Name="txtblk" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" /> 

</Grid> 

 

using System.Windows.Controls; 

using Microsoft.Phone.Controls; 

 

namespace SilverlightOrientationDisplay 

{ 

    public partial class MainPage : PhoneApplicationPage 

    { 

        public MainPage() 

        { 

            InitializeComponent(); 

            txtblk.Text = Orientation.ToString(); 

        } 

 

        protected override void OnOrientationChanged(OrientationChangedEventArgs 

args) 

        { 

            txtblk.Text = args.Orientation.ToString(); 

            base.OnOrientationChanged(args); 

        } 

    } 

} 



graphics.PreferredBackBufferWidth = 320; 

graphics.PreferredBackBufferHeight = 480; 

× ×



×

×

graphics.IsFullScreen = true; 

 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

    string text = "Hello, Windows Phone 7!"; 

    SpriteFont segoe14; 

    Vector2 textSize; 

    Vector2 textPosition; 

    … 

} 

 

public Game1() 

{ 

    graphics = new GraphicsDeviceManager(this); 

    Content.RootDirectory = "Content"; 

 

    // Allow portrait mode as well 

    graphics.SupportedOrientations = DisplayOrientation.Portrait | 

                                     DisplayOrientation.LandscapeLeft | 

                                     DisplayOrientation.LandscapeRight; 

 

    // Frame rate is 30 fps by default for Windows Phone. 



    TargetElapsedTime = TimeSpan.FromTicks(333333); 

} 

 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

    segoe14 = this.Content.Load<SpriteFont>("Segoe14"); 

    textSize = segoe14.MeasureString(text); 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    Viewport viewport = this.GraphicsDevice.Viewport; 

    textPosition = new Vector2((viewport.Width - textSize.X) / 2, 

                               (viewport.Height - textSize.Y) / 2); 

    base.Update(gameTime); 

} 

 

protected override void Draw(GameTime gameTime) 

{ 



    GraphicsDevice.Clear(Color.Navy); 

 

    spriteBatch.Begin(); 

    spriteBatch.DrawString(segoe14, text, textPosition, Color.White); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 

Rectangle clientBounds = this.Window.ClientBounds; 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Name="txtblk" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" /> 

</Grid> 



 

using System; 

using System.Windows.Threading; 

using Microsoft.Phone.Controls; 

 

namespace SilverlightSimpleClock 

{ 

    public partial class MainPage : PhoneApplicationPage 

    { 

        public MainPage() 

        { 

            InitializeComponent(); 

 

            DispatcherTimer tmr = new DispatcherTimer(); 

            tmr.Interval = TimeSpan.FromSeconds(1); 

            tmr.Tick += OnTimerTick; 

            tmr.Start(); 

        } 

 

        void OnTimerTick(object sender, EventArgs args) 

        { 

            txtblk.Text = DateTime.Now.ToString(); 

        } 

    } 

} 





 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

    SpriteFont segoe14; 

    Viewport viewport; 

    Vector2 textPosition; 

    StringBuilder text = new StringBuilder(); 

    DateTime lastDateTime; 

    … 

} 



 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

    segoe14 = this.Content.Load<SpriteFont>("Segoe14"); 

    viewport = this.GraphicsDevice.Viewport; 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    // Get DateTime with no milliseconds 

    DateTime dateTime = DateTime.Now; 

    dateTime = dateTime - new TimeSpan(0, 0, 0, 0, dateTime.Millisecond); 

 

    if (dateTime != lastDateTime) 

    { 

        text.Remove(0, text.Length); 

        text.Append(dateTime); 

        Vector2 textSize = segoe14.MeasureString(text); 

        textPosition = new Vector2((viewport.Width - textSize.X) / 2, 

                                    (viewport.Height - textSize.Y) / 2); 

        lastDateTime = dateTime; 

    } 

    else 

    { 

        SuppressDraw(); 

    } 

 

    base.Update(gameTime); 

} 



 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

 

    spriteBatch.Begin(); 

    spriteBatch.DrawString(segoe14, text, textPosition, Color.White); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 



 

 



TouchCollection touchLocations = TouchPanel.GetState(); 

 

 

 

TouchLocation previousTouchLocation; 

bool success = touchLocation.TryGetPreviousLocation(out previousTouchLocation); 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    Random rand = new Random(); 

    string text = "Hello, Windows Phone 7!"; 

    SpriteFont segoe36; 

    Vector2 textSize; 

    Vector2 textPosition; 

    Color textColor = Color.White; 

    … 

 

} 

 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    segoe36 = this.Content.Load<SpriteFont>("Segoe36"); 

    textSize = segoe36.MeasureString(text); 

    Viewport viewport = this.GraphicsDevice.Viewport; 

    textPosition = new Vector2((viewport.Width - textSize.X) / 2, 

                               (viewport.Height - textSize.Y) / 2); 

} 



 

protected override void Update(GameTime gameTime) 

{ 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    TouchCollection touchLocations = TouchPanel.GetState(); 

 

    foreach (TouchLocation touchLocation in touchLocations) 

    { 

        if (touchLocation.State == TouchLocationState.Pressed) 

        { 

            Vector2 touchPosition = touchLocation.Position; 

 

            if (touchPosition.X >= textPosition.X && 

                touchPosition.X < textPosition.X + textSize.X && 

                touchPosition.Y >= textPosition.Y && 

                touchPosition.Y < textPosition.Y + textSize.Y) 

            { 

                textColor = new Color((byte)rand.Next(256), 

                                      (byte)rand.Next(256), 

                                      (byte)rand.Next(256)); 

            } 

            else 

            { 

                textColor = Color.White; 

            } 

        } 

    } 

 

    base.Update(gameTime); 

} 

 

protected override void Draw(GameTime gameTime) 

{ 

    this.GraphicsDevice.Clear(Color.Navy); 

 

    spriteBatch.Begin(); 



    spriteBatch.DrawString(segoe36, text, textPosition, textColor); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 

 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    segoe36 = this.Content.Load<SpriteFont>("Segoe36"); 

    textSize = segoe36.MeasureString(text); 

    Viewport viewport = this.GraphicsDevice.Viewport; 

    textPosition = new Vector2((viewport.Width - textSize.X) / 2, 

                               (viewport.Height - textSize.Y) / 2); 

 

    TouchPanel.EnabledGestures = GestureType.Tap; 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    while (TouchPanel.IsGestureAvailable) 



    { 

        GestureSample gestureSample = TouchPanel.ReadGesture(); 

 

        if (gestureSample.GestureType == GestureType.Tap) 

        { 

            Vector2 touchPosition = gestureSample.Position; 

 

            if (touchPosition.X >= textPosition.X && 

                touchPosition.X < textPosition.X + textSize.X && 

                touchPosition.Y >= textPosition.Y && 

                touchPosition.Y < textPosition.Y + textSize.Y) 

            { 

                textColor = new Color((byte)rand.Next(256), 

                                      (byte)rand.Next(256), 

                                      (byte)rand.Next(256)); 

            } 

            else 

            { 

                textColor = Color.White; 

            } 

        } 

    } 

 

    base.Update(gameTime); 

} 



 

 

 

 

 

 

Touch.FrameReported += OnTouchFrameReported; 

void OnTouchFrameReported(object sender, TouchFrameEventArgs args) 

{ 

    … 

} 

 

 

  



void OnTouchFrameReported(object sender, TouchFrameEventArgs args) 

{ 

    TouchPoint primaryTouchPoint = args.GetPrimaryTouchPoint(null); 

 

    if (primaryTouchPoint != null && primaryTouchPoint.Action == TouchAction.Down) 

    { 

        args.SuspendMousePromotionUntilTouchUp(); 

    } 

    …             

} 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Name="txtblk" 

               Text="Hello, Windows Phone 7!" 

               Padding="0 34" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" /> 

</Grid> 

 

using System; 

using System.Windows.Input; 

using System.Windows.Media; 

using Microsoft.Phone.Controls; 

 

namespace SilverlightTouchHello 

{ 

    public partial class MainPage : PhoneApplicationPage 

    { 

        Random rand = new Random(); 

        Brush originalBrush; 

         

        public MainPage() 

        { 



            InitializeComponent(); 

            originalBrush = txtblk.Foreground; 

            Touch.FrameReported += OnTouchFrameReported; 

        } 

 

        void OnTouchFrameReported(object sender, TouchFrameEventArgs args) 

        { 

            TouchPoint primaryTouchPoint = args.GetPrimaryTouchPoint(null); 

 

            if (primaryTouchPoint != null && primaryTouchPoint.Action == 

TouchAction.Down) 

            { 

                if (primaryTouchPoint.TouchDevice.DirectlyOver == txtblk) 

                { 

                    txtblk.Foreground = new SolidColorBrush( 

                                Color.FromArgb(255, (byte)rand.Next(256), 

                                                    (byte)rand.Next(256), 

                                                    (byte)rand.Next(256))); 

                } 

                else 

                { 

                    txtblk.Foreground = originalBrush; 

                } 

            } 

        } 

    } 

} 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="Hello, Windows Phone 7!" 

               Padding="0 34" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" 

               ManipulationStarted="OnTextBlockManipulationStarted" /> 

</Grid> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    Random rand = new Random(); 

 

    public MainPage() 

    { 

        InitializeComponent(); 

    } 

    void OnTextBlockManipulationStarted(object sender, 

                                        ManipulationStartedEventArgs args) 

    { 

        TextBlock txtblk = sender as TextBlock; 

 

        Color clr = Color.FromArgb(255, (byte)rand.Next(256), 

                                        (byte)rand.Next(256), 

                                        (byte)rand.Next(256)); 

 

        txtblk.Foreground = new SolidColorBrush(clr); 

 

        args.Complete(); 

    } 

} 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Name="txtblk" 

               Text="Hello, Windows Phone 7!" 

               Padding="0 34" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" /> 

</Grid> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    Random rand = new Random(); 

    Brush originalBrush; 

 



    public MainPage() 

    { 

        InitializeComponent(); 

        originalBrush = txtblk.Foreground; 

    } 

 

    protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

    { 

        if (args.OriginalSource == txtblk) 

        { 

            txtblk.Foreground = new SolidColorBrush( 

                        Color.FromArgb(255, (byte)rand.Next(256), 

                                            (byte)rand.Next(256), 

                                            (byte)rand.Next(256))); 

        } 

        else 

        { 

            txtblk.Foreground = originalBrush; 

        } 

 

        args.Complete(); 

        base.OnManipulationStarted(args); 

    } 

} 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Name="txtblk" 

               Text="Hello, Windows Phone 7!" 

               Padding="0 34" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" 

               ManipulationStarted="OnTextBlockManipulationStarted" /> 

</Grid> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    Random rand = new Random(); 

    Brush originalBrush; 

 

    public MainPage() 

    { 

        InitializeComponent(); 

        originalBrush = txtblk.Foreground; 

    } 

 

    void OnTextBlockManipulationStarted(object sender, 

                                        ManipulationStartedEventArgs args) 

    { 

        txtblk.Foreground = new SolidColorBrush( 

                    Color.FromArgb(255, (byte)rand.Next(256), 

                                        (byte)rand.Next(256), 

                                        (byte)rand.Next(256))); 

        args.Complete(); 



        args.Handled = true; 

    } 

 

    protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

    { 

        txtblk.Foreground = originalBrush; 

 

        args.Complete(); 

        base.OnManipulationStarted(args); 

    } 

} 

args.Handled = true; 

HorizontalAlignment="Center" 

VerticalAlignment="Center" 



 

 

 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 



    SpriteBatch spriteBatch; 

    Texture2D helloTexture; 

    Vector2 position; 

    … 

} 

 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

    helloTexture = this.Content.Load<Texture2D>("Hello"); 

    Viewport viewport = this.GraphicsDevice.Viewport; 

    position = new Vector2((viewport.Width - helloTexture.Width) / 2, 

                           (viewport.Height - helloTexture.Height) / 2); 

} 

 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

 

    spriteBatch.Begin(); 

    spriteBatch.Draw(helloTexture, position, Color.White); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Image Source="Images/Hello.png" /> 

</Grid> 



<Image Source="Images/Hello.png" 

       Stretch="None" /> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Image Source="http://www.charlespetzold.com/Media/HelloWP7.jpg" /> 

</Grid> 





 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

    Texture2D helloTexture; 

    Vector2 position; 

    … 

} 

 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    WebClient webClient = new WebClient(); 

    webClient.OpenReadCompleted += OnWebClientOpenReadCompleted; 

    webClient.OpenReadAsync(new 

Uri("http://www.charlespetzold.com/Media/HelloWP7.jpg")); 

} 

 

void OnWebClientOpenReadCompleted(object sender, OpenReadCompletedEventArgs args) 

{ 

    if (!args.Cancelled && args.Error == null) 

    { 



        helloTexture = Texture2D.FromStream(this.GraphicsDevice, args.Result); 

        Viewport viewport = this.GraphicsDevice.Viewport; 

        position = new Vector2((viewport.Width - helloTexture.Width) / 2, 

                               (viewport.Height - helloTexture.Height) / 2); 

    } 

} 

 

 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

 

    if (helloTexture != null) 

    { 

        spriteBatch.Begin(); 

        spriteBatch.Draw(helloTexture, position, Color.White); 

        spriteBatch.End(); 

    } 

 

    base.Draw(gameTime); 

} 



<Image Source="Images/Hello.png" /> 

<Image Source="http://www.charlespetzold.com/Media/HelloWP7.jpg" /> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Image Name="img" /> 

</Grid> 

 

protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

{ 

    Uri uri = new Uri("http://www.charlespetzold.com/Media/HelloWP7.jpg"); 

    BitmapImage bmp = new BitmapImage(uri); 

    img.Source = bmp; 

 

    args.Complete(); 

    args.Handled = true; 

    base.OnManipulationStarted(args); 

} 



 

protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

{ 

    WebClient webClient = new WebClient(); 

    webClient.OpenReadCompleted += OnWebClientOpenReadCompleted; 

    webClient.OpenReadAsync(new 

Uri("http://www.charlespetzold.com/Media/HelloWP7.jpg")); 

 

    args.Complete(); 

    args.Handled = true; 

    base.OnManipulationStarted(args); 

} 

 

void OnWebClientOpenReadCompleted(object sender, OpenReadCompletedEventArgs args) 

{ 

    if (!args.Cancelled && args.Error == null) 

    { 

        BitmapImage bmp = new BitmapImage(); 

        bmp.SetSource(args.Result); 

        img.Source = bmp; 

    } 

} 



 

protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

{ 

    Uri uri = new Uri("/SilverlightTapToLoad;component/Images/Hello.png", 

UriKind.Relative); 

    StreamResourceInfo resourceInfo = Application.GetResourceStream(uri); 

    BitmapImage bmp = new BitmapImage(); 

    bmp.SetSource(resourceInfo.Stream); 

    img.Source = bmp; 

 

    args.Complete(); 

    args.Handled = true; 

    base.OnManipulationStarted(args); 

} 

Uri uri = new Uri("Images/Hello.png", UriKind.Relative); 

 

 



 

using System.Windows.Input; 

using System.Windows.Media.Imaging; 

using Microsoft.Phone.Controls; 

using Microsoft.Phone.Tasks; 

 

namespace SilverlightTapToShoot 

{ 

    public partial class MainPage : PhoneApplicationPage 

    { 

        CameraCaptureTask camera = new CameraCaptureTask();; 



 

        public MainPage() 

        { 

            InitializeComponent(); 

 

            camera.Completed += OnCameraCaptureTaskCompleted; 

        } 

 

        protected override void OnManipulationStarted(ManipulationStartedEventArgs 

args) 

        { 

            camera.Show(); 

 

            args.Complete(); 

            args.Handled = true; 

            base.OnManipulationStarted(args); 

        } 

 

        void OnCameraCaptureTaskCompleted(object sender, PhotoResult args) 

        { 

            if (args.TaskResult == TaskResult.OK) 

            { 

                BitmapImage bmp = new BitmapImage(); 

                bmp.SetSource(args.ChosenPhoto); 

                img.Source = bmp; 

            } 

        } 

    } 

} 





 

 

 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

    Texture2D texture; 

    PhotoChooserTask photoChooser = new PhotoChooserTask(); 



    … 

} 

 

public Game1() 

{ 

    graphics = new GraphicsDeviceManager(this); 

    Content.RootDirectory = "Content"; 

 

    // Frame rate is 30 fps by default for Windows Phone. 

    TargetElapsedTime = TimeSpan.FromTicks(333333); 

 

    TouchPanel.EnabledGestures = GestureType.Tap; 

    photoChooser.Completed += OnPhotoChooserCompleted; 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    while (TouchPanel.IsGestureAvailable) 

        if (TouchPanel.ReadGesture().GestureType == GestureType.Tap) 

            photoChooser.Show(); 

 

    base.Update(gameTime); 

} 

 

void OnPhotoChooserCompleted(object sender, PhotoResult args) 

{ 

    if (args.TaskResult == TaskResult.OK) 

        texture = Texture2D.FromStream(this.GraphicsDevice, args.ChosenPhoto); 

} 



 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

 

    if (texture != null) 

    { 

        spriteBatch.Begin(); 

        spriteBatch.Draw(texture, this.GraphicsDevice.Viewport.Bounds, Color.White); 

        spriteBatch.End(); 

    } 

 

    base.Draw(gameTime); 

} 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Image Name="img" /> 

             

    <TextBlock Name="txtblk" 

               TextWrapping="Wrap" 

               TextAlignment="Center" 

               VerticalAlignment="Bottom" /> 

</Grid> 



 

public partial class MainPage : PhoneApplicationPage 

{ 

    MediaLibrary mediaLib = new MediaLibrary(); 

    Random rand = new Random(); 

 

    public MainPage() 

    { 

        InitializeComponent(); 

        GetRandomPicture(); 

    } 

 

    protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

    { 

        GetRandomPicture(); 

 

        args.Complete(); 

        base.OnManipulationStarted(args); 

    } 

 

    void GetRandomPicture() 

    { 

        PictureCollection pictures = mediaLib.Pictures; 

 

        if (pictures.Count > 0) 

        { 

            int index = rand.Next(pictures.Count); 

            Picture pic = pictures[index]; 

 

            BitmapImage bmp = new BitmapImage(); 

            bmp.SetSource(pic.GetImage()); 

            img.Source = bmp; 

 

            txtblk.Text = String.Format("{0}\n{1}\n{2}",  

                                        pic.Name, pic.Album.Name, pic.Date); 

        } 

    } 

} 







<Capability Name="ID_CAP_SENSORS" /> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Name="txtblk" 

                HorizontalAlignment="Center" 

                VerticalAlignment="Center" /> 

</Grid> 



 

public MainPage() 

{ 

    InitializeComponent(); 

 

    Accelerometer acc = new Accelerometer(); 

    acc.ReadingChanged += OnAccelerometerReadingChanged; 

 

    try 

    { 

        acc.Start(); 

    } 

    catch (Exception exc) 

    { 

        txtblk.Text = exc.Message; 

    } 

} 



 

delegate void SetTextBlockTextDelegate(TextBlock txtblk, string text); 

 

void SetTextBlockText(TextBlock txtblk, string text) 

{ 

    txtblk.Text = text; 

} 

 

void OnAccelerometerReadingChanged(object sender, AccelerometerReadingEventArgs 

args) 

{ 

    string str = String.Format("X = {0:F2}\n" + 

                               "Y = {1:F2}\n" + 



                               "Z = {2:F2}\n\n" + 

                               "Magnitude = {3:F2}\n\n" + 

                               "{4}",  

                               args.X, args.Y, args.Z,  

                               Math.Sqrt(args.X * args.X + args.Y * args.Y +  

                                                           args.Z * args.Z),                                        

                               args.Timestamp); 

 

    if (txtblk.CheckAccess()) 

    { 

        SetTextBlockText(txtblk, str); 

    } 

    else 

    { 

        txtblk.Dispatcher.BeginInvoke(new 

SetTextBlockTextDelegate(SetTextBlockText), 

                                      txtblk, str); 

    } 

} 

if (txtblk.CheckAccess()) 

{ 

    txtblk.Text = str; 

} 

else 

{ 

    txtblk.Dispatcher.BeginInvoke(delegate()  

    { 

        txtblk.Text = str; 

    }); 

} 

 

if (txtblk.CheckAccess()) 

{ 

    txtblk.Text = str; 

} 



else 

{ 

    txtblk.Dispatcher.BeginInvoke(() => 

    { 

        txtblk.Text = str; 

    }); 

} 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    const float BUBBLE_RADIUS_MAX = 25; 

    const float BUBBLE_RADIUS_MIN = 12; 

 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    Vector2 screenCenter; 

    float screenRadius;     // less BUBBLE_RADIUS_MAX 

 

    Texture2D bubbleTexture; 

    Vector2 bubbleCenter; 

    Vector2 bubblePosition; 

    float bubbleScale; 

 

    Vector3 accelerometerVector; 

    object accelerometerVectorLock = new object(); 

     … 

 

} 



 

protected override void Initialize() 

{ 

    Accelerometer accelerometer = new Accelerometer(); 

    accelerometer.ReadingChanged += OnAccelerometerReadingChanged; 

 

    try 

    { 

        accelerometer.Start(); 

    } 

    catch 

    { 

    } 

 

    base.Initialize(); 

} 

 

void OnAccelerometerReadingChanged(object sender, AccelerometerReadingEventArgs 

args) 

{ 

    lock (accelerometerVectorLock) 



    { 

        accelerometerVector = new Vector3((float)args.X, (float)args.Y, 

(float)args.Z); 

    } 

} 

 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    Viewport viewport = this.GraphicsDevice.Viewport; 

    screenCenter = new Vector2(viewport.Width / 2, viewport.Height / 2); 

    screenRadius = Math.Min(screenCenter.X, screenCenter.Y) - BUBBLE_RADIUS_MAX; 

 

    bubbleTexture = this.Content.Load<Texture2D>("Bubble"); 

    bubbleCenter = new Vector2(bubbleTexture.Width / 2, bubbleTexture.Height / 2); 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    Vector3 accVector; 

 



    lock (accelerometerVectorLock) 

    { 

        accVector = accelerometerVector; 

    } 

 

    int sign = this.Window.CurrentOrientation ==  

                                    DisplayOrientation.LandscapeLeft ? 1 : -1; 

 

    bubblePosition = new Vector2(screenCenter.X + sign * screenRadius * accVector.Y,  

                                 screenCenter.Y + sign * screenRadius * 

accVector.X); 

    float bubbleRadius = BUBBLE_RADIUS_MIN + (1 - accVector.Z) / 2 * 

                            (BUBBLE_RADIUS_MAX - BUBBLE_RADIUS_MIN); 

    bubbleScale = bubbleRadius / (bubbleTexture.Width / 2); 

 

    base.Update(gameTime); 

} 

 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

 

    spriteBatch.Begin(); 

    spriteBatch.Draw(bubbleTexture, bubblePosition, null, Color.White, 0,  

                     bubbleCenter, bubbleScale, SpriteEffects.None, 0); 

    spriteBatch.End(); 

    base.Draw(gameTime); 

} 



<Capability Name="ID_CAP_LOCATION" /> 



 

 

 

 

 

 

 

 

 

°N. 
°

°

°



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

    SpriteFont segoe14; 

    string text = "Obtaining location..."; 

    Viewport viewport; 

    Vector2 textPosition; 

    … 

} 

 

protected override void Initialize() 

{ 

    GeoCoordinateWatcher geoWatcher = new GeoCoordinateWatcher(); 

    geoWatcher.PositionChanged += OnGeoWatcherPositionChanged; 

    geoWatcher.Start(); 

 

    base.Initialize(); 

} 

 

void OnGeoWatcherPositionChanged(object sender,  

                                 GeoPositionChangedEventArgs<GeoCoordinate> args) 

{ 

    text = String.Format("Latitude: {0:F3}\r\n" +  

                         "Longitude: {1:F3}\r\n" + 

                         "Altitude: {2}\r\n\r\n" + 

                         "{3}", 

                         args.Position.Location.Latitude, 

                         args.Position.Location.Longitude,  

                         args.Position.Location.Altitude,  

                         args.Position.Timestamp); 

} 



 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

    segoe14 = this.Content.Load<SpriteFont>("Segoe14"); 

    viewport = this.GraphicsDevice.Viewport; 

} 

  

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    Vector2 textSize = segoe14.MeasureString(text); 

    textPosition = new Vector2((viewport.Width - textSize.X) / 2, 

                               (viewport.Height - textSize.Y) / 2); 

    base.Update(gameTime); 

} 

  

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

 

    spriteBatch.Begin(); 

    spriteBatch.DrawString(kootenay14, text, textPosition, Color.White); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 





using SilverlightLocationMapper.MsrMapsService; 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Name="statusText"  

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" 

               TextWrapping="Wrap" /> 

 

    <Image Source="Images/usgslogoFooter.png" 

           Stretch="None" 

           HorizontalAlignment="Right" 

           VerticalAlignment="Bottom" /> 

</Grid> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    GeoCoordinateWatcher geoWatcher = new GeoCoordinateWatcher(); 

    TerraServiceSoapClient proxy = new TerraServiceSoapClient(); 

    … 

} 



 

public MainPage() 

{ 

    InitializeComponent(); 

    Loaded += OnMainPageLoaded; 

} 

 

void OnMainPageLoaded(object sender, RoutedEventArgs args) 

{ 

    // Set event handlers for TerraServiceSoapClient proxy 

    proxy.GetAreaFromPtCompleted += OnProxyGetAreaFromPtCompleted; 

    proxy.GetTileCompleted += OnProxyGetTileCompleted; 

 

    // Start GeoCoordinateWatcher going 

    statusText.Text = "Obtaining geographic location..."; 

    geoWatcher.PositionChanged += OnGeoWatcherPositionChanged; 

    geoWatcher.Start(); 

} 

 

void OnGeoWatcherPositionChanged(object sender,  

                                 GeoPositionChangedEventArgs<GeoCoordinate> args) 

{ 

    // Turn off GeoWatcher 

    geoWatcher.PositionChanged -= OnGeoWatcherPositionChanged; 

    geoWatcher.Stop(); 

 

    // Set coordinates to title text 

    GeoCoordinate coord = args.Position.Location; 

    ApplicationTitle.Text += ": " + String.Format("{0:F2}°{1} {2:F2}°{3}",  

                                                  Math.Abs(coord.Latitude), 

                                                  coord.Latitude > 0 ? 'N' : 'S', 

                                                  Math.Abs(coord.Longitude), 

                                                  coord.Longitude > 0 ? 'E' : 'W'); 

    // Query proxy for AreaBoundingBox                  

    LonLatPt center = new LonLatPt(); 

    center.Lon = args.Position.Location.Longitude; 



    center.Lat = args.Position.Location.Latitude; 

 

    statusText.Text = "Accessing Microsoft Research Maps Service..."; 

    proxy.GetAreaFromPtAsync(center, 1, Scale.Scale16m, 

(int)ContentPanel.ActualWidth,  

                                                        

(int)ContentPanel.ActualHeight); 

} 

 

void OnProxyGetAreaFromPtCompleted(object sender, GetAreaFromPtCompletedEventArgs 

args) 

{ 



    if (args.Error != null) 

    { 

        statusText.Text = args.Error.Message; 

        return; 

    } 

 

    statusText.Text = "Getting map tiles..."; 

 

    AreaBoundingBox box = args.Result; 

    int xBeg = box.NorthWest.TileMeta.Id.X; 

    int yBeg = box.NorthWest.TileMeta.Id.Y; 

    int xEnd = box.NorthEast.TileMeta.Id.X; 

    int yEnd = box.SouthWest.TileMeta.Id.Y; 

 

    // Loop through the tiles 

    for (int x = xBeg; x <= xEnd; x++) 

        for (int y = yBeg; y >= yEnd; y--) 

        { 

            // Create Image object to display tile 

            Image img = new Image(); 

            img.Stretch = Stretch.None; 

            img.HorizontalAlignment = HorizontalAlignment.Left; 

            img.VerticalAlignment = VerticalAlignment.Top; 

            img.Margin = new Thickness((x - xBeg) * 200 - 

box.NorthWest.Offset.XOffset,  

                                       (yBeg - y) * 200 - 

box.NorthWest.Offset.YOffset,  

                                       0, 0); 

 

            // Insert after TextBlock but before Image with logo 

            ContentPanel.Children.Insert(1, img); 

 

            // Define the tile ID 

            TileId tileId = box.NorthWest.TileMeta.Id; 

            tileId.X = x; 

            tileId.Y = y; 

 

            // Call proxy to get the tile (Notice that Image is user object) 

            proxy.GetTileAsync(tileId, img); 

        } 

} 



 

void OnProxyGetTileCompleted(object sender, GetTileCompletedEventArgs args) 

{ 

    if (args.Error != null) 

    { 

        return; 

    } 

 

    Image img = args.UserState as Image; 

    BitmapImage bmp = new BitmapImage(); 

    bmp.SetSource(new MemoryStream(args.Result)); 

    img.Source = bmp; 

} 





 

 

 

 

<StackPanel x:Name="TitlePanel" Grid.Row="0" Margin="12,17,0,28"> 

    <TextBlock x:Name="ApplicationTitle" Text="SIMPLE NAVIGATION" … /> 

    <TextBlock x:Name="PageTitle" Text="main page" … /> 

</StackPanel> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="Navigate to 2nd Page" 



               HorizontalAlignment="Center" 

               VerticalAlignment="Center" 

               Padding="0 34" 

               ManipulationStarted="OnTextBlockManipulationStarted" /> 

</Grid> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    Random rand = new Random(); 

 

    public MainPage() 

    { 

        InitializeComponent(); 

    } 

 

    void OnTextBlockManipulationStarted(object sender, ManipulationStartedEventArgs 

args) 

    { 

        this.NavigationService.Navigate(new Uri("/SecondPage.xaml", 

UriKind.Relative)); 

 

        args.Complete(); 

        args.Handled = true; 

    } 

 

    protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

    { 

        ContentPanel.Background = new SolidColorBrush( 

            Color.FromArgb(255, (byte)rand.Next(255), 

                                (byte)rand.Next(255), 

                                (byte)rand.Next(255))); 

 

        base.OnManipulationStarted(args); 

    } 

} 

this.NavigationService.Navigate(new Uri("/SecondPage.xaml", UriKind.Relative)); 



 

<StackPanel x:Name="TitlePanel" Grid.Row="0" Margin="12,17,0,28"> 

    <TextBlock x:Name="ApplicationTitle" Text="SIMPLE NAVIGATION" … /> 

    <TextBlock x:Name="PageTitle" Text="second page" … /> 

</StackPanel> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="Go Back to 1st Page" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" 

               Padding="0 34" 

               ManipulationStarted="OnTextBlockManipulationStarted" /> 

</Grid> 

 

public partial class SecondPage : PhoneApplicationPage 

{ 

    Random rand = new Random(); 

 

    public SecondPage() 

    { 

       InitializeComponent(); 



    } 

 

    void OnTextBlockManipulationStarted(object sender, ManipulationStartedEventArgs 

args) 

    { 

        this.NavigationService.GoBack(); 

 

        args.Complete(); 

        args.Handled = true; 

    } 

 

    protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

    { 

        ContentPanel.Background = new SolidColorBrush( 

            Color.FromArgb(255, (byte)rand.Next(255),  

                                (byte)rand.Next(255),  

                                (byte)rand.Next(255))); 

 

        base.OnManipulationStarted(args); 

    } 

} 

this.NavigationService.GoBack(); 

this.NavigationService.Navigate(new Uri("/SecondPage.xaml", UriKind.Relative)); 







this.NavigationService.Navigate(new Uri("/MainPage.xaml", UriKind.Relative)); 



 

 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="Navigate to 2nd Page" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" 

               Padding="0 34" 

               ManipulationStarted="OnTextBlockManipulationStarted" /> 

</Grid> 



 

void OnTextBlockManipulationStarted(object sender, ManipulationStartedEventArgs 

args) 

{ 

    string destination = "/SecondPage.xaml"; 

 

    if (ContentPanel.Background is SolidColorBrush) 

    { 

        Color clr = (ContentPanel.Background as SolidColorBrush).Color; 

        destination += String.Format("?Red={0}&Green={1}&Blue={2}", 

                                     clr.R, clr.G, clr.B); 

    } 

 

    this.NavigationService.Navigate(new Uri(destination, UriKind.Relative)); 

 

    args.Complete(); 

    args.Handled = true; 

} 

 

protected override void OnNavigatedTo(NavigationEventArgs args) 

{ 

    IDictionary<string, string> parameters = this.NavigationContext.QueryString; 

 

    if (parameters.ContainsKey("Red")) 

    { 

        byte R = Byte.Parse(parameters["Red"]); 

        byte G = Byte.Parse(parameters["Green"]); 

        byte B = Byte.Parse(parameters["Blue"]); 

 

        ContentPanel.Background =  

            new SolidColorBrush(Color.FromArgb(255, R, G, B)); 

    } 

 



    base.OnNavigatedTo(args); 

} 

 

public partial class App : Application 

{ 

    // public property for sharing data among pages 

    public Color? SharedColor { set; get; } 

 

    … 

 

} 



 

void OnTextBlockManipulationStarted(object sender, ManipulationStartedEventArgs 

args) 

{ 

    if (ContentPanel.Background is SolidColorBrush) 

        (Application.Current as App).SharedColor =  

                        (ContentPanel.Background as SolidColorBrush).Color; 

 

    this.NavigationService.Navigate(new Uri("/SecondPage.xaml", UriKind.Relative)); 

 

    args.Complete(); 

    args.Handled = true; 

} 

 

protected override void OnNavigatedTo(NavigationEventArgs args) 

{ 

    Color? sharedColor = (Application.Current as App).SharedColor; 

 

    if (sharedColor != null) 

        ContentPanel.Background = 

                new SolidColorBrush(sharedColor.Value); 

 

    base.OnNavigatedTo(args); 

} 

 

void OnTextBlockManipulationStarted(object sender, ManipulationStartedEventArgs 

args) 

{ 



    if (ContentPanel.Background is SolidColorBrush) 

        (Application.Current as App).SharedColor = 

                        (ContentPanel.Background as SolidColorBrush).Color; 

 

    this.NavigationService.GoBack(); 

 

    args.Complete(); 

    args.Handled = true; 

} 

 

protected override void OnNavigatedTo(NavigationEventArgs args) 

{ 

    Color? sharedColor = (Application.Current as App).SharedColor; 

 

    if (sharedColor != null) 

        ContentPanel.Background = 

                new SolidColorBrush(sharedColor.Value); 

 

    base.OnNavigatedTo(args); 

} 



 

public partial class MainPage : PhoneApplicationPage 

{ 

    public MainPage() 

    { 

        InitializeComponent(); 

    } 

 

    public Color? ReturnedColor { set; get; } 

 

    void OnTextBlockManipulationStarted(object sender, ManipulationStartedEventArgs 

args) 

    { 

        this.NavigationService.Navigate(new Uri("/SecondPage.xaml", 

UriKind.Relative)); 

 

        args.Complete(); 

        args.Handled = true; 

    } 

    … 

} 

 

public partial class SecondPage : PhoneApplicationPage 

{ 



    Random rand = new Random(); 

 

    public SecondPage() 

    { 

        InitializeComponent(); 

    } 

 

    void OnTextBlockManipulationStarted(object sender, ManipulationStartedEventArgs 

args) 

    { 

        this.NavigationService.GoBack(); 

 

        args.Complete(); 

        args.Handled = true; 

    } 

 

    protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

    { 

        ContentPanel.Background = new SolidColorBrush( 

            Color.FromArgb(255, (byte)rand.Next(255), 

                                (byte)rand.Next(255), 

                                (byte)rand.Next(255))); 

 

        base.OnManipulationStarted(args); 

    } 

 

    protected override void OnNavigatedFrom(NavigationEventArgs args) 

    { 

        if (ContentPanel.Background is SolidColorBrush) 

        { 

            Color clr = (ContentPanel.Background as SolidColorBrush).Color; 

 

            if (args.Content is MainPage) 

                (args.Content as MainPage).ReturnedColor = clr; 

        } 

 

        base.OnNavigatedFrom(e); 

    } 

} 



 

public partial class MainPage : PhoneApplicationPage 

{ 

    … 

    protected override void OnNavigatedTo(NavigationEventArgs args) 

    { 

        if (ReturnedColor != null) 

            ContentPanel.Background = 

                    new SolidColorBrush(ReturnedColor.Value); 

 

        base.OnNavigatedTo(args); 

    } 

} 



<Application.ApplicationLifetimeObjects> 

    <!--Required object that handles lifetime events for the application--> 

    <shell:PhoneApplicationService  

        Launching="Application_Launching" Closing="Application_Closing"  

        Activated="Application_Activated" Deactivated="Application_Deactivated"/> 

</Application.ApplicationLifetimeObjects> 



 

protected override void OnNavigatedFrom(NavigationEventArgs args) 

{ 

    if (ContentPanel.Background is SolidColorBrush) 

    { 

        Color clr = (ContentPanel.Background as SolidColorBrush).Color; 

 

        if (args.Content is MainPage) 

            (args.Content as MainPage).ReturnedColor = clr; 

 

        // Save color 

        PhoneApplicationService.Current.State["Color"] = clr; 

    } 

 

    base.OnNavigatedFrom(args); 

} 

 

protected override void OnNavigatedTo(NavigationEventArgs args) 

{ 

    // Retrieve color 

    if (PhoneApplicationService.Current.State.ContainsKey("Color")) 

    { 

        Color clr = (Color)PhoneApplicationService.Current.State["Color"]; 

        ContentPanel.Background = new SolidColorBrush(clr); 

    } 

 

    base.OnNavigatedTo(args); 

} 

PhoneApplicationService.Current.State["Color"] = clr; 







 

 

 

 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    Random rand = new Random(); 

    int numTaps = 0; 

 



    public MainPage() 

    { 

        InitializeComponent(); 

        UpdatePageTitle(numTaps); 

    } 

 

    protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

    { 

        ContentPanel.Background = 

            new SolidColorBrush(Color.FromArgb(255, (byte)rand.Next(256), 

                                                    (byte)rand.Next(256), 

                                                    (byte)rand.Next(256))); 

        UpdatePageTitle(++numTaps); 

 

        args.Complete(); 

        base.OnManipulationStarted(args); 

    } 

 

    void UpdatePageTitle(int numTaps) 

    { 

        PageTitle.Text = String.Format("{0} taps total", numTaps); 

    } 

} 



 

public partial class MainPage : PhoneApplicationPage 

{ 

    Random rand = new Random(); 

    int numTaps = 0; 

    PhoneApplicationService appService = PhoneApplicationService.Current; 

 

    public MainPage() 

    { 

        InitializeComponent(); 

        UpdatePageTitle(numTaps); 

    } 

 

    protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

    { 

        ContentPanel.Background = 

            new SolidColorBrush(Color.FromArgb(255, (byte)rand.Next(256), 

                                                    (byte)rand.Next(256), 

                                                    (byte)rand.Next(256))); 

        UpdatePageTitle(++numTaps); 

 

        args.Complete(); 

        base.OnManipulationStarted(args); 



    } 

 

    void UpdatePageTitle(int numTaps) 

    { 

        PageTitle.Text = String.Format("{0} taps total", numTaps); 

    } 

 

    protected override void OnNavigatedFrom(NavigationEventArgs args) 

    { 

        appService.State["numTaps"] = numTaps; 

 

        if (ContentPanel.Background is SolidColorBrush) 

        { 

            appService.State["backgroundColor"] =  

                                (ContentPanel.Background as SolidColorBrush).Color; 

        } 

 

        base.OnNavigatedFrom(args); 

    } 

 

    protected override void OnNavigatedTo(NavigationEventArgs args) 

    { 

        // Load numTaps 

        if (appService.State.ContainsKey("numTaps")) 

        { 

            numTaps = (int)appService.State["numTaps"]; 

            UpdatePageTitle(numTaps); 

        } 

 

        // Load background color 

        object obj; 

 

        if (appService.State.TryGetValue("backgroundColor", out obj)) 

            ContentPanel.Background = new SolidColorBrush((Color)obj); 

 

        base.OnNavigatedTo(args); 

    } 

} 

appService.State["numTaps"] = numTaps; 





<shell:PhoneApplicationService Launching="Application_Launching" 

                               Closing="Application_Closing"  

                               Activated="Application_Activated"  

                               Deactivated="Application_Deactivated"/> 

 

public partial class App : Application 

{ 

    // Application settings 

    public Brush BackgroundBrush { set; get; } 

    … 

} 



 

private void Application_Launching(object sender, LaunchingEventArgs e) 

{ 

    LoadSettings(); 

} 

 

private void Application_Activated(object sender, ActivatedEventArgs e) 

{ 

    LoadSettings(); 

} 

 

private void Application_Deactivated(object sender, DeactivatedEventArgs e) 

{ 

    SaveSettings(); 

} 

 

private void Application_Closing(object sender, ClosingEventArgs e) 

{ 

    SaveSettings(); 

} 

 

void LoadSettings() 

{ 

    IsolatedStorageSettings settings = IsolatedStorageSettings.ApplicationSettings; 

 

    Color clr; 

 

    if (settings.TryGetValue<Color>("backgroundColor", out clr)) 

        BackgroundBrush = new SolidColorBrush(clr); 

} 

 

void SaveSettings() 

{ 

    IsolatedStorageSettings settings = IsolatedStorageSettings.ApplicationSettings; 

 

    if (BackgroundBrush is SolidColorBrush) 

    { 

        settings["backgroundColor"] = (BackgroundBrush as SolidColorBrush).Color; 

        settings.Save(); 



    } 

} 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    Random rand = new Random(); 

    int numTaps = 0; 

    PhoneApplicationService appService = PhoneApplicationService.Current; 

 

    public MainPage() 

    { 

        InitializeComponent(); 

        UpdatePageTitle(numTaps); 

 

        // Access App class for isolated storage setting 

        Brush brush = (Application.Current as App).BackgroundBrush; 

 

        if (brush != null) 

            ContentPanel.Background = brush; 

    } 

 

    protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

    { 

        SolidColorBrush brush = 

            new SolidColorBrush(Color.FromArgb(255, (byte)rand.Next(256), 

                                                    (byte)rand.Next(256), 

                                                    (byte)rand.Next(256))); 

        ContentPanel.Background = brush; 

 

        // Save to App class for isolated storage setting 

        (Application.Current as App).BackgroundBrush = brush; 

 

        UpdatePageTitle(++numTaps); 

 

        args.Complete(); 

        base.OnManipulationStarted(args); 

    } 

 

    void UpdatePageTitle(int numTaps) 

    { 

        PageTitle.Text = String.Format("{0} taps total", numTaps); 

    } 

 

    protected override void OnNavigatedFrom(NavigationEventArgs args) 

    { 



        appService.State["numTaps"] = numTaps; 

 

        base.OnNavigatedFrom(args); 

    } 

 

    protected override void OnNavigatedTo(NavigationEventArgs args) 

    { 

        // Load numTaps 

        if (appService.State.ContainsKey("numTaps")) 

        { 

            numTaps = (int)appService.State["numTaps"]; 

            UpdatePageTitle(numTaps); 

        } 

    } 

} 



 

public class Settings 

{ 

    const string filename = "settings.xml"; 

 

    // Application settings 

    public Color BackgroundColor { set; get; } 

 

    public Settings() 

    { 

        BackgroundColor = Color.Navy; 

    } 

 

    public void Save() 

    { 

        IsolatedStorageFile storage = IsolatedStorageFile.GetUserStoreForApplication(); 

        IsolatedStorageFileStream stream = storage.CreateFile(filename); 

        XmlSerializer xml = new XmlSerializer(GetType()); 

        xml.Serialize(stream, this); 

        stream.Close(); 

        stream.Dispose(); 

    } 

 

    public static Settings Load() 

    { 

        IsolatedStorageFile storage = IsolatedStorageFile.GetUserStoreForApplication(); 

        Settings settings; 

 

        if (storage.FileExists(filename)) 

        { 

            IsolatedStorageFileStream stream =  

                    storage.OpenFile("settings.xml", FileMode.Open); 

            XmlSerializer xml = new XmlSerializer(typeof(Settings)); 

            settings = xml.Deserialize(stream) as Settings; 

            stream.Close(); 

            stream.Dispose(); 

        } 

        else 



        { 

            settings = new Settings(); 

        } 

 

        return settings; 

    } 

} 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    Settings settings; 

    SpriteFont segoe14; 

    Viewport viewport; 

    Random rand = new Random(); 

    StringBuilder text = new StringBuilder(); 

    Vector2 position; 

    int numTaps = 0; 

 

    public Game1() 

    { 

        graphics = new GraphicsDeviceManager(this); 

        Content.RootDirectory = "Content"; 

 

        // Frame rate is 30 fps by default for Windows Phone. 

        TargetElapsedTime = TimeSpan.FromTicks(333333); 

 

        TouchPanel.EnabledGestures = GestureType.Tap; 

 

        PhoneApplicationService appService = PhoneApplicationService.Current; 

        appService.Launching += OnAppServiceLaunching; 

        appService.Activated += OnAppServiceActivated; 

        appService.Deactivated += OnAppServiceDeactivated; 

        appService.Closing += OnAppServiceClosing; 

    } 

 

    … 

 

    void OnAppServiceLaunching(object sender, LaunchingEventArgs args) 

    { 

        settings = Settings.Load(); 

    } 

 

    void OnAppServiceActivated(object sender, ActivatedEventArgs args) 

    { 

        settings = Settings.Load(); 

    } 

 



    void OnAppServiceDeactivated(object sender, DeactivatedEventArgs args) 

    { 

        settings.Save(); 

    } 

 

    void OnAppServiceClosing(object sender, ClosingEventArgs args) 

    { 

        settings.Save(); 

    } 

} 

 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

    segoe14 = this.Content.Load<SpriteFont>("Segoe14"); 

    viewport = this.GraphicsDevice.Viewport; 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    while (TouchPanel.IsGestureAvailable) 

        if (TouchPanel.ReadGesture().GestureType == GestureType.Tap) 

        { 

            numTaps++; 

            settings.BackgroundColor =  new Color((byte)rand.Next(255),  

                                                  (byte)rand.Next(255),  

                                                  (byte)rand.Next(255)); 

        } 

 

    text.Remove(0, text.Length); 

    text.AppendFormat("{0} taps total", numTaps); 

    Vector2 textSize = segoe14.MeasureString(text.ToString()); 



    position = new Vector2((viewport.Width - textSize.X) / 2, 

                           (viewport.Height - textSize.Y) / 2); 

 

    base.Update(gameTime); 

} 

 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(settings.BackgroundColor); 

 

    spriteBatch.Begin(); 

    spriteBatch.DrawString(segoe14, text, position, Color.White); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 

 

protected override void OnActivated(object sender, EventArgs args) 

{ 

    if (PhoneApplicationService.Current.State.ContainsKey("numTaps")) 

        numTaps = (int)PhoneApplicationService.Current.State["numTaps"]; 

 

    base.OnActivated(sender, args); 

} 

 

protected override void OnDeactivated(object sender, EventArgs args) 

{ 

    PhoneApplicationService.Current.State["numTaps"] = numTaps; 

    base.OnDeactivated(sender, args); 

} 







 

 

 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="Hello, Windows Phone 7!" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" /> 

</Grid> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Name="txtblk" 

               Text="Hello, Windows Phone 7!" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" /> 

</Grid> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    Random rand = new Random(); 

 

    public MainPage() 

    { 

        InitializeComponent(); 

    } 

 

    protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

    { 

        TextBlock newTextBlock = new TextBlock(); 

        newTextBlock.Text = "Hello, Windows Phone 7!"; 

        newTextBlock.HorizontalAlignment = HorizontalAlignment.Left; 

        newTextBlock.VerticalAlignment = VerticalAlignment.Top; 

        newTextBlock.Margin = new Thickness( 

            (ContentPanel.ActualWidth - txtblk.ActualWidth) * rand.NextDouble(), 

            (ContentPanel.ActualHeight - txtblk.ActualHeight) * rand.NextDouble(), 

            0, 0); 

 

        ContentPanel.Children.Add(newTextBlock); 

 

        args.Complete(); 

        args.Handled = true; 

        base.OnManipulationStarted(args); 



    } 

} 

TextBlock newTextBlock = new TextBlock 

{ 

    Text = "Hello, Windows Phone 7!", 

    HorizontalAlignment = HorizontalAlignment.Left, 

    VerticalAlignment = VerticalAlignment.Top, 

    Margin = new Thickness( 

            (ContentPanel.ActualWidth - txtblk.ActualWidth) * rand.NextDouble(), 

            (ContentPanel.ActualHeight - txtblk.ActualHeight) * rand.NextDouble(), 

            0, 0) 

}; 

 

ContentPanel.Children.Add(newTextBlock); 

 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="Hello, Windows Phone 7!" /> 

</Grid> 

<TextBlock Text="Hello, Windows Phone 7!" 

           FontStyle="Italic" /> 

<phone:PhoneApplicationPage … FontStyle="Italic" … 

<TextBlock Text="Hello, Windows Phone 7!" 

           FontStyle="Normal" /> 



<TextBlock Text="Hello, Windows Phone 7!" 

           FontSize="36" 

           Foreground="Red" /> 

<TextBlock Text="Hello, Windows Phone 7!" 

           FontSize="36" 

           Foreground="Red"> 

</TextBlock> 

<TextBlock Text="Hello, Windows Phone 7!" 

           Foreground="Red"> 

    <TextBlock.FontSize> 

        36 

    </TextBlock.FontSize> 

</TextBlock> 

 

 

 



<TextBlock Text="Hello, Windows Phone 7!" 

           Foreground="Red"> 

    <!-- Not a legal property-element tag! --> 

    <TextBlock.FontSize absolutely nothing else goes in here!> 

        36 

    </TextBlock.FontSize> 

</TextBlock> 

<TextBlock Text="Hello, Windows Phone 7!" 

           FontSize="36" 

           Foreground="Red"> 

    <TextBlock.FontSize> 

        36 

    </TextBlock.FontSize> 

</TextBlock> 

<Grid.RowDefinitions> 

<Application.Resources> 

<Application.ApplicationLifetimeObjects> 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="Hello, Windows Phone 7!" /> 

</Grid> 

<Grid x:Name="ContentPanel" Background="Blue" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="Hello, Windows Phone 7!" 

               Foreground="Red" /> 

</Grid> 



Foreground="#FF0000" 

Foreground="#80FF0000" 

Foreground="sc# 1 0 0" 

<Grid x:Name="ContentPanel" Background="Blue" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="RGB COLOR" 

               HorizontalAlignment="Left" 

               Foreground="#808080" /> 

             

    <TextBlock Text="scRGB COLOR" 

               HorizontalAlignment="Right" 

               Foreground="sc# 0.5 0.5 0.5" /> 

</Grid> 



Foreground="sc# 0.2 0.2 0.2" 

<Grid x:Name="ContentPanel" Background="Blue" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="Hello, Windows Phone 7!" 

               Foreground="Red" /> 

</Grid> 

<TextBlock Text="Hello, Windows Phone 7!"> 

    <TextBlock.Foreground> 

        Red 

    </TextBlock.Foreground> 

</TextBlock> 

<TextBlock Text="Hello, Windows Phone 7!"> 

    <TextBlock.Foreground> 

        <SolidColorBrush Color="Red" /> 

    </TextBlock.Foreground> 

</TextBlock> 

<TextBlock Text="Hello, Windows Phone 7!"> 

    <TextBlock.Foreground> 

        <SolidColorBrush> 

            <SolidColorBrush.Color> 

                Red 

            </SolidColorBrush.Color> 

        </SolidColorBrush> 

    </TextBlock.Foreground> 

</TextBlock> 



<TextBlock Text="Hello, Windows Phone 7!"> 

    <TextBlock.Foreground> 

        <SolidColorBrush> 

            <SolidColorBrush.Color> 

                <Color> 

                    <Color.A> 

                        255 

                    </Color.A> 

                    <Color.R> 

                        #FF 

                    </Color.R> 

                </Color> 

            </SolidColorBrush.Color> 

        </SolidColorBrush> 

    </TextBlock.Foreground> 

</TextBlock> 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.Background> 

        <SolidColorBrush Color="Blue" /> 

    </Grid.Background> 

        

    <TextBlock Text="Hello, Windows Phone 7!" 

               Foreground="Red" /> 

</Grid> 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.Background> 

        <LinearGradientBrush> 

        </LinearGradientBrush> 

    </Grid.Background> 

        

    <TextBlock Text="Hello, Windows Phone 7!" 

               Foreground="Red" /> 

</Grid> 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.Background> 

        <LinearGradientBrush> 

            <LinearGradientBrush.GradientStops> 

            </LinearGradientBrush.GradientStops> 

        </LinearGradientBrush> 

    </Grid.Background> 

        

    <TextBlock Text="Hello, Windows Phone 7!" 

               Foreground="Red" /> 

</Grid> 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.Background> 

        <LinearGradientBrush> 

            <LinearGradientBrush.GradientStops> 

                <GradientStopCollection> 

                </GradientStopCollection> 

            </LinearGradientBrush.GradientStops> 

        </LinearGradientBrush> 

    </Grid.Background> 

        

    <TextBlock Text="Hello, Windows Phone 7!" 

               Foreground="Red" /> 

</Grid> 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.Background> 

        <LinearGradientBrush> 

            <LinearGradientBrush.GradientStops> 

                <GradientStopCollection> 

                    <GradientStop Offset="0" Color="Blue" /> 

                    <GradientStop Offset="1" Color="Green" /> 

                </GradientStopCollection> 

            </LinearGradientBrush.GradientStops> 

        </LinearGradientBrush> 

    </Grid.Background> 

        

    <TextBlock Text="Hello, Windows Phone 7!" 

               Foreground="Red" /> 

</Grid> 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.Background> 

        <LinearGradientBrush> 

            <LinearGradientBrush.GradientStops> 

                <GradientStopCollection> 

                    <GradientStop Offset="0" Color="Blue" /> 

                    <GradientStop Offset="0.5" Color="White" /> 

                    <GradientStop Offset="1" Color="Green" /> 

                </GradientStopCollection> 

            </LinearGradientBrush.GradientStops> 

        </LinearGradientBrush> 

    </Grid.Background> 

        

    <TextBlock Text="Hello, Windows Phone 7!" 

               Foreground="Red" /> 

</Grid> 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.Background> 

        <LinearGradientBrush StartPoint="0 0" EndPoint="0 1"> 

            <LinearGradientBrush.GradientStops> 

                <GradientStopCollection> 

                    <GradientStop Offset="0" Color="Blue" /> 

                    <GradientStop Offset="0.5" Color="White" /> 

                    <GradientStop Offset="1" Color="Green" /> 

                </GradientStopCollection> 

            </LinearGradientBrush.GradientStops> 

        </LinearGradientBrush> 

    </Grid.Background> 

        

    <TextBlock Text="Hello, Windows Phone 7!" 

               Foreground="Red" /> 

</Grid> 

<TextBlock Text="GRADIENT" 

           FontFamily="Arial Black" 

           FontSize="72" 

           HorizontalAlignment="Center" 

           VerticalAlignment="Center"> 

    <TextBlock.Foreground> 

        <RadialGradientBrush> 

            <RadialGradientBrush.GradientStops> 

                <GradientStopCollection> 

                    <GradientStop Offset="0" Color="Transparent" /> 

                    <GradientStop Offset="1" Color="Red" /> 

                </GradientStopCollection> 

            </RadialGradientBrush.GradientStops> 

        </RadialGradientBrush> 

    </TextBlock.Foreground> 

</TextBlock> 

 



<TextBlock.Foreground> 

    <RadialGradientBrush> 

        <RadialGradientBrush.GradientStops> 

            <GradientStopCollection> 

                <GradientStop Offset="0" Color="Transparent" /> 

                <GradientStop Offset="1" Color="Red" /> 

            </GradientStopCollection> 

        </RadialGradientBrush.GradientStops> 

    </RadialGradientBrush> 

</TextBlock.Foreground> 

<TextBlock.Foreground> 

    <RadialGradientBrush> 

        <RadialGradientBrush.GradientStops> 

            <GradientStop Offset="0" Color="Transparent" /> 

            <GradientStop Offset="1" Color="Red" /> 

        </RadialGradientBrush.GradientStops> 



    </RadialGradientBrush> 

</TextBlock.Foreground> 

[ContentPropertyAttribute("GradientStops", true)] 

public abstract class GradientBrush : Brush 

<TextBlock.Foreground> 

    <RadialGradientBrush> 

        <GradientStop Offset="0" Color="Transparent" /> 

        <GradientStop Offset="1" Color="Red" /> 

    </RadialGradientBrush> 

</TextBlock.Foreground> 

[ContentPropertyAttribute("Children", true)] 

public abstract class Panel : FrameworkElement 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.Children> 

        <TextBlock Text="Hello, Windows Phone 7!" /> 

    </Grid.Children> 

</Grid> 

[ContentPropertyAttribute("Content", true)] 

public class UserControl : Control 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.Background> 

        <LinearGradientBrush> 

            <GradientStop Offset="0" Color="LightCyan" /> 

            <GradientStop Offset="1" Color="LightPink" /> 

        </LinearGradientBrush> 

    </Grid.Background> 

 

    <TextBlock Text="TextBlock #1" 

               HorizontalAlignment="Left" /> 

             

    <TextBlock Text="TextBlock #2" 

               HorizontalAlignment="Right" /> 

</Grid> 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="TextBlock #1" 

               HorizontalAlignment="Left" /> 

             

    <TextBlock Text="TextBlock #2" 

               HorizontalAlignment="Right" /> 

 

    <Grid.Background> 

        <LinearGradientBrush> 

            <GradientStop Offset="0" Color="LightCyan" /> 

            <GradientStop Offset="1" Color="LightPink" /> 

        </LinearGradientBrush> 

    </Grid.Background> 

</Grid> 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="TextBlock #1" 

               HorizontalAlignment="Left" /> 

             

    <!-- Not a legal place for the property element! --> 

    <Grid.Background> 

        <LinearGradientBrush> 

            <GradientStop Offset="0" Color="LightCyan" /> 

            <GradientStop Offset="1" Color="LightPink" /> 

        </LinearGradientBrush> 



    </Grid.Background> 

 

    <TextBlock Text="TextBlock #2" 

               HorizontalAlignment="Right" /> 

</Grid> 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.Children> 

        <TextBlock Text="TextBlock #1" 

                   HorizontalAlignment="Left" /> 

    </Grid.Children> 

             

    <!-- Not a legal place for the property element! --> 

    <Grid.Background> 

        <LinearGradientBrush> 

            <GradientStop Offset="0" Color="LightCyan" /> 

            <GradientStop Offset="1" Color="LightPink" /> 

        </LinearGradientBrush> 

    </Grid.Background> 

             

    <Grid.Children> 

        <TextBlock Text="TextBlock #2" 

                   HorizontalAlignment="Right" /> 

    </Grid.Children> 

</Grid> 



<phone:PhoneApplicationPage … > 

     

    <phone:PhoneApplicationPage.Resources> 

        … 

    </phone:PhoneApplicationPage.Resources> 

 

    … 

</phone:PhoneApplicationPage> 

 

<Application … > 

    <Application.Resources> 

    </Application.Resources> 

    … 

</Application> 



<phone:PhoneApplicationPage.Resources> 

    <LinearGradientBrush x:Key="brush"> 

        <GradientStop Offset="0" Color="Pink" /> 

        <GradientStop Offset="1" Color="SkyBlue" /> 

    </LinearGradientBrush> 

</phone:PhoneApplicationPage.Resources> 

<TextBlock Text="Hello, Windows Phone 7!"> 

    <TextBlock.Foreground> 

        <StaticResource ResourceKey="brush" /> 

    </TextBlock.Foreground> 

</TextBlock> 

<TextBlock Text="Hello, Windows Phone 7!" 

           Foreground="{StaticResource brush}" /> 



<Thickness x:Key="margin"> 

    12 96 

</Thickness> 

xmlns:system="clr-namespace:System;assembly=mscorlib" 

<system:Double x:Key="fontsize"> 

    48 

</system:Double> 

 

<phone:PhoneApplicationPage.Resources> 

    <LinearGradientBrush x:Key="brush"> 

        <GradientStop Offset="0" Color="Pink" /> 

        <GradientStop Offset="1" Color="SkyBlue" /> 

    </LinearGradientBrush> 

 

    <Thickness x:Key="margin"> 

        12 96 

    </Thickness> 

         

    <system:Double x:Key="fontsize"> 

        48 

    </system:Double> 

</phone:PhoneApplicationPage.Resources> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="Whadayasay?" 

               Foreground="{StaticResource brush}" 

               Margin="{StaticResource margin}" 

               FontSize="{StaticResource fontsize}" 

               HorizontalAlignment="Left" 

               VerticalAlignment="Top" /> 

 

    <TextBlock Text="Fuhgedaboudit!" 

               Foreground="{StaticResource brush}" 

               Margin="{StaticResource margin}" 

               FontSize="{StaticResource fontsize}" 

               HorizontalAlignment="Right" 

               VerticalAlignment="Bottom" /> 

</Grid> 

<Grid.Resources> 

    <Thickness x:Key="margin">96</Thickness> 

</Grid.Resources> 



this.Resources["brush"] 

ContentPanel.Resources["margin"] 

<phone:PhoneApplicationPage.Resources> 

    <LinearGradientBrush x:Name="brush"> 

    … 

</phone:PhoneApplicationPage.Resources> 

txtblk.Foreground = brush; 



<Style x:Key="txtblkStyle" 

       TargetType="TextBlock"> 

       …     

</Style> 

<Style x:Key="txtblkStyle" 

       TargetType="TextBlock"> 

    <Setter Property="HorizontalAlignment" Value="Center" /> 

    <Setter Property="VerticalAlignment" Value="Center" /> 

    <Setter Property="Margin" Value="12 96" /> 

    <Setter Property="FontSize" Value="48" /> 

</Style> 

<Setter Property="Foreground" Value="{StaticResource brush}" /> 

 

<phone:PhoneApplicationPage.Resources> 

    <Style x:Key="txtblkStyle" 

           TargetType="TextBlock"> 

        <Setter Property="HorizontalAlignment" Value="Center" /> 

        <Setter Property="VerticalAlignment" Value="Center" /> 

        <Setter Property="Margin" Value="12 96" /> 

        <Setter Property="FontSize" Value="48" /> 

        <Setter Property="Foreground"> 

            <Setter.Value> 

                <LinearGradientBrush> 

                    <GradientStop Offset="0" Color="Pink" /> 

                    <GradientStop Offset="1" Color="SkyBlue" /> 

                </LinearGradientBrush> 

            </Setter.Value> 

        </Setter> 



    </Style> 

</phone:PhoneApplicationPage.Resources> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="Whadayasay?" 

               Style="{StaticResource txtblkStyle}" 

               HorizontalAlignment="Left" 

               VerticalAlignment="Top" /> 

 

    <TextBlock Text="Fuhgedaboudit!" 

               Style="{StaticResource txtblkStyle}" 

               HorizontalAlignment="Right" 

               VerticalAlignment="Bottom" /> 

</Grid> 

 

<phone:PhoneApplicationPage.Resources> 

    <Style x:Key="txtblkStyle" 

           TargetType="TextBlock"> 



        <Setter Property="HorizontalAlignment" Value="Center" /> 

        <Setter Property="VerticalAlignment" Value="Center" /> 

        <Setter Property="Margin" Value="12 96" /> 

        <Setter Property="FontSize" Value="48" /> 

        <Setter Property="Foreground"> 

            <Setter.Value> 

                <LinearGradientBrush> 

                    <GradientStop Offset="0" Color="Pink" /> 

                    <GradientStop Offset="1" Color="SkyBlue" /> 

                </LinearGradientBrush> 

            </Setter.Value> 

        </Setter> 

    </Style> 

         

    <Style x:Key="upperLeftStyle" 

           TargetType="TextBlock" 

           BasedOn="{StaticResource txtblkStyle}"> 

        <Setter Property="HorizontalAlignment" Value="Left" /> 

        <Setter Property="VerticalAlignment" Value="Top" /> 

    </Style> 

         

    <Style x:Key="lowerRightStyle" 

           TargetType="TextBlock" 

           BasedOn="{StaticResource txtblkStyle}"> 

        <Setter Property="HorizontalAlignment" Value="Right" /> 

        <Setter Property="VerticalAlignment" Value="Bottom" /> 

    </Style> 

</phone:PhoneApplicationPage.Resources> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="Whadayasay?" 

               Style="{StaticResource upperLeftStyle}" /> 

 

    <TextBlock Text="Fuhgedaboudit!" 

               Style="{StaticResource lowerRightStyle}" /> 

</Grid> 



FontFamily="{StaticResource PhoneFontFamilyNormal}" 

FontSize="{StaticResource PhoneFontSizeNormal}" 

Foreground="{StaticResource PhoneForegroundBrush}" 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.Background> 

        <LinearGradientBrush StartPoint="0 0" EndPoint="0 1"> 

            <GradientStop Offset="0" Color="White" /> 

            <GradientStop Offset="0.5" Color="{StaticResource PhoneAccentColor}" /> 

            <GradientStop Offset="1" Color="Black" /> 

        </LinearGradientBrush> 



    </Grid.Background> 

</Grid> 

<LinearGradientBrush StartPoint="0 0" EndPoint="1 0"> 

    <GradientStop Offset="-1" Color="White" /> 

    <GradientStop Offset="0.5" Color="{StaticResource PhoneAccentColor}" /> 

    <GradientStop Offset="2" Color="Black" /> 

</LinearGradientBrush> 

 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Ellipse Fill="Blue" 

             Stroke="Red" 

             StrokeThickness="50" /> 

</Grid> 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Ellipse Width="300" 

             Height="300"> 



        <Ellipse.Fill> 

            <RadialGradientBrush Center="0.4 0.4" 

                                 GradientOrigin="0.4 0.4"> 

                <GradientStop Offset="0" Color="White" /> 

                <GradientStop Offset="1" Color="Red" /> 

            </RadialGradientBrush>                     

        </Ellipse.Fill> 

    </Ellipse> 

</Grid> 

 

 

 

 



 

 

 

<TextBlock … > 

    <TextBlock.RenderTransform> 

        <ScaleTransform ScaleX="2" ScaleY="3" /> 

    </TextBlock.RenderTransform> 

</TextBlock> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="Transform Experiment" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center"> 

        <TextBlock.RenderTransform> 

            <TransformGroup> 

                <ScaleTransform ScaleX="1" ScaleY="1" 

                                CenterX="0" CenterY="0" /> 

                <SkewTransform AngleX="0" AngleY="0" 

                               CenterX="0" CenterY="0" /> 

                <RotateTransform Angle="0" 

                                 CenterX="0" CenterY="0" /> 

                <TranslateTransform X="0" Y="0" /> 

            </TransformGroup>     



        </TextBlock.RenderTransform> 

    </TextBlock> 

</Grid> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="EMBOSS" 

                Foreground="{StaticResource PhoneForegroundBrush}" 

                FontSize="96" 

                HorizontalAlignment="Center" 

                VerticalAlignment="Center" /> 

 

    <TextBlock Text="EMBOSS" 

                Foreground="{StaticResource PhoneBackgroundBrush}" 

                FontSize="96" 

                HorizontalAlignment="Center" 

                VerticalAlignment="Center"> 

        <TextBlock.RenderTransform> 

            <TranslateTransform X="2" Y="2" /> 

        </TextBlock.RenderTransform> 

    </TextBlock> 

</Grid> 



RenderTransformOrigin="0.5 0.5" 





<Setter Property="RenderTransform"> 

    <Setter.Value> 

        <TranslateTransform /> 

    </Setter.Value> 

</Setter> 

 

<Grid Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0" 

      SizeChanged="OnContentPanelSizeChanged"> 

    <TextBlock Name="referenceText" 

               Text="THE SECONDS ARE 99" 

               Foreground="Transparent" /> 

             

    <TextBlock Name="hourHand"> 

        <TextBlock.RenderTransform> 

            <CompositeTransform /> 

        </TextBlock.RenderTransform> 

    </TextBlock> 

             

    <TextBlock Name="minuteHand"> 

        <TextBlock.RenderTransform> 

            <CompositeTransform /> 

        </TextBlock.RenderTransform> 

    </TextBlock> 

             

    <TextBlock Name="secondHand"> 

        <TextBlock.RenderTransform> 

            <CompositeTransform /> 

        </TextBlock.RenderTransform> 



    </TextBlock> 

</Grid> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    Point gridCenter; 

    Size textSize; 

    double scale; 

 

    public MainPage() 

    { 

        InitializeComponent(); 

 

        DispatcherTimer tmr = new DispatcherTimer(); 

        tmr.Interval = TimeSpan.FromSeconds(1); 

        tmr.Tick += OnTimerTick; 

        tmr.Start(); 

    } 

 

    void OnContentPanelSizeChanged(object sender, SizeChangedEventArgs args) 

    { 

        gridCenter = new Point(args.NewSize.Width / 2, 

                               args.NewSize.Height / 2); 

 

        textSize = new Size(referenceText.ActualWidth, 

                            referenceText.ActualHeight); 

 

        scale = Math.Min(gridCenter.X, gridCenter.Y) / textSize.Width; 

 

        UpdateClock(); 

    } 

 

    void OnTimerTick(object sender, EventArgs e) 

    { 

        UpdateClock(); 

    } 

 

    void UpdateClock() 

    { 



        DateTime dt = DateTime.Now; 

        double angle = 6 * dt.Second; 

        SetupHand(secondHand, "THE SECONDS ARE " + dt.Second, angle); 

        angle = 6 * dt.Minute + angle / 60; 

        SetupHand(minuteHand, "THE MINUTE IS " + dt.Minute, angle); 

        angle = 30 * (dt.Hour % 12) + angle / 12; 

        SetupHand(hourHand, "THE HOUR IS " + (((dt.Hour + 11) % 12) + 1), angle); 

    } 

 

    void SetupHand(TextBlock txtblk, string text, double angle) 

    { 

        txtblk.Text = text; 

        CompositeTransform xform = txtblk.RenderTransform as CompositeTransform; 

        xform.CenterX = textSize.Height / 2; 

        xform.CenterY = textSize.Height / 2; 

        xform.ScaleX = scale; 

        xform.ScaleY = scale; 

        xform.Rotation = angle - 90; 

        xform.TranslateX = gridCenter.X - textSize.Height / 2; 

        xform.TranslateY = gridCenter.Y - textSize.Height / 2; 

    } 

} 



void OnCompositionTargetRendering(object sender, EventArgs args)         

{ 

    TimeSpan renderingTime = (args as RenderingEventArgs).RenderingTime; 

    ... 

} 



CompositionTarget.Rendering += OnCompositionTargetRendering; 

CompositionTarget.Rendering -= OnCompositionTargetRendering; 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="ROTATE!" 

               FontSize="96" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" 

               RenderTransformOrigin="0.5 0.5"> 

        <TextBlock.RenderTransform> 

            <RotateTransform x:Name="rotate" /> 

        </TextBlock.RenderTransform> 

    </TextBlock> 

</Grid> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    TimeSpan startTime; 

 

    public MainPage() 

    { 

        InitializeComponent(); 

        CompositionTarget.Rendering += OnCompositionTargetRendering; 

    } 

 

    void OnCompositionTargetRendering(object sender, EventArgs args) 

    { 

        TimeSpan renderingTime = (args as RenderingEventArgs).RenderingTime; 

 

        if (startTime.Ticks == 0) 

        { 

            startTime = renderingTime; 

        } 



        else 

        { 

            TimeSpan elapsedTime = renderingTime - startTime; 

            rotate.Angle = 180 * elapsedTime.TotalSeconds % 360; 

        } 

    } 

} 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Ellipse Width="200" 

             Height="200" 

             RenderTransformOrigin="0.5 0.5" 

             ManipulationDelta="OnEllipseManipulationDelta"> 

        <Ellipse.Fill> 

            <RadialGradientBrush Center="0.4 0.4" 

                                 GradientOrigin="0.4 0.4"> 

                <GradientStop Offset="0" Color="White" /> 

                <GradientStop Offset="1" Color="{StaticResource PhoneAccentColor}" 

/> 

            </RadialGradientBrush> 

        </Ellipse.Fill> 

                 

        <Ellipse.RenderTransform> 

            <CompositeTransform  /> 

        </Ellipse.RenderTransform> 

    </Ellipse> 

</Grid> 



void OnEllipseManipulationDelta(object sender, ManipulationDeltaEventArgs args) 

{ 

    Ellipse ellipse = sender as Ellipse; 

    CompositeTransform xform = ellipse.RenderTransform as CompositeTransform; 

 

    if (args.DeltaManipulation.Scale.X > 0 || args.DeltaManipulation.Scale.Y > 0) 

    { 

        double maxScale = Math.Max(args.DeltaManipulation.Scale.X, 

                                   args.DeltaManipulation.Scale.Y); 

        xform.ScaleX *= maxScale; 

        xform.ScaleY *= maxScale; 

    } 

 

    xform.TranslateX += args.DeltaManipulation.Translation.X; 

    xform.TranslateY += args.DeltaManipulation.Translation.Y; 

 

    args.Handled = true; 

} 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Border Background="Navy" 

            BorderBrush="Blue" 

            BorderThickness="16" 

            CornerRadius="25"> 

        <Border.Child> 

            <TextBlock Text="Hello, Windows Phone 7!" /> 

        </Border.Child> 

    </Border> 

</Grid> 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Border Background="Navy" 

            BorderBrush="Blue" 

            BorderThickness="16" 

            CornerRadius="25"> 

        <TextBlock Text="Hello, Windows Phone 7!"  

                   HorizontalAlignment="Center" 

                   VerticalAlignment="Center" /> 

    </Border> 

</Grid> 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Border Background="Navy" 

            BorderBrush="Blue" 

            BorderThickness="16" 

            CornerRadius="25" 

            HorizontalAlignment="Center" 

            VerticalAlignment="Center"> 

        <TextBlock Text="Hello, Windows Phone 7!" /> 

    </Border> 

</Grid> 



<Border BorderThickness="{StaticResource PhoneBorderThickness}" 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Border Background="Navy" 

            BorderBrush="Blue" 

            BorderThickness="16" 

            CornerRadius="25" 

            HorizontalAlignment="Center" 

            VerticalAlignment="Center" 

            Padding="20"> 

        <TextBlock Text="Hello, Windows Phone 7!"  

                   RenderTransformOrigin="0.5 0.5"> 

            <TextBlock.RenderTransform> 

                <RotateTransform Angle="45" />             

            </TextBlock.RenderTransform> 

        </TextBlock> 

    </Border> 

</Grid> 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Border Background="Navy" 

            BorderBrush="Blue" 

            BorderThickness="16" 

            CornerRadius="25" 

            HorizontalAlignment="Center" 

            VerticalAlignment="Center" 

            Padding="20" 

            RenderTransformOrigin="0.5 0.5"> 

        <Border.RenderTransform> 

            <RotateTransform Angle="45" /> 

        </Border.RenderTransform> 

                 

        <TextBlock Text="Hello, Windows Phone 7!" /> 

    </Border> 

</Grid> 



TextDecorations="Underline" 

Text="&#x03C0; is approximately 3.14159" 

TextWrapping="Wrap" 

<TextBlock> 

    This is some text. 

</TextBlock> 



<TextBlock> 

    This is some text<LineBreak />This is some more text. 

</TextBlock> 

<TextBlock FontSize="36" 

           TextWrapping="Wrap"> 

    This is  

    some <Run FontWeight="Bold">bold</Run> text and  

    some <Run FontStyle="Italic">italic</Run> text and 

    some <Run Foreground="Red">red</Run> text and 

    some <Run TextDecorations="Underline">underlined</Run> text 

    and some <Run FontWeight="Bold" 

                  FontStyle="Italic" 

                  Foreground="Cyan" 

                  FontSize="72" 

                  TextDecorations="Underline">big</Run> text. 

</TextBlock> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock FontSize="24"> 

        <Run FontFamily="Arial">Arial</Run><LineBreak /> 

        <Run FontFamily="Arial Black">Arial Black</Run><LineBreak /> 

        <Run FontFamily="Calibri">Calibri</Run><LineBreak /> 

        <Run FontFamily="Comic Sans MS">Comic Sans MS</Run><LineBreak /> 

        <Run FontFamily="Courier New">Courier New</Run><LineBreak /> 

        <Run FontFamily="Georgia">Georgia</Run><LineBreak /> 

        <Run FontFamily="Lucida Sans Unicode">Lucida Sans Unicode</Run><LineBreak /> 

        <Run FontFamily="Portable User Interface">Portable User 

Interface</Run><LineBreak /> 

        <Run FontFamily="Segoe WP">Segoe WP</Run><LineBreak /> 

        <Run FontFamily="Segoe WP Black">Segoe WP Black</Run><LineBreak /> 

        <Run FontFamily="Segoe WP Bold">Segoe WP Bold</Run><LineBreak /> 

        <Run FontFamily="Segoe WP Light">Segoe WP Light</Run><LineBreak /> 

        <Run FontFamily="Segoe WP Semibold">Segoe WP Semibold</Run><LineBreak /> 

        <Run FontFamily="Segoe WP SemiLight">Segoe WP SemiLight</Run><LineBreak /> 

        <Run FontFamily="Tahoma">Tahoma</Run><LineBreak /> 

        <Run FontFamily="Times New Roman">Times New Roman</Run><LineBreak /> 

        <Run FontFamily="Trebuchet MS">Trebuchet MS</Run><LineBreak /> 

        <Run FontFamily="Verdana">Verdana</Run><LineBreak /> 

        <Run FontFamily="Webdings">Webdings</Run> (Webdings) 

    </TextBlock> 

</Grid> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"  

      Background="{StaticResource PhoneAccentBrush}"> 



    <Image Source="Images/BuzzAldrinOnTheMoon.png" /> 

</Grid> 

<Image Source="Images/BuzzAldrinOnTheMoon.png" 

       Stretch="Uniform" /> 



<Image Source="Images/BuzzAldrinOnTheMoon.png" 

       RenderTransformOrigin="0.5 0.5"> 

    <Image.RenderTransform> 

        <RotateTransform Angle="30" /> 

    </Image.RenderTransform> 

</Image> 



<Grid x:Name="ContentGrid" Grid.Row="1" Margin="12,0,12,0" 

      Background="{StaticResource PhoneAccentBrush}"> 

    <MediaElement Source=http://www.charlespetzold.com/Media/Walrus.wmv />  

</Grid> 

 

http://www.charlespetzold.com/Media/Walrus.wmv


<Image Source="Images/BuzzAldrinOnTheMoon.png"> 

    <Image.OpacityMask> 

        <RadialGradientBrush> 

            <GradientStop Offset="0" Color="White" /> 

            <GradientStop Offset="0.8" Color="White" /> 

            <GradientStop Offset="1" Color="Transparent" /> 

        </RadialGradientBrush> 

    </Image.OpacityMask> 

</Image> 

<Image Source="Images/BuzzAldrinOnTheMoon.png" 

       Stretch="None" 

       VerticalAlignment="Top" /> 

<Image Source="Images/BuzzAldrinOnTheMoon.png" 

       Stretch="None" 

       VerticalAlignment="Top" 

       RenderTransformOrigin="0.5 1"> 

    <Image.RenderTransform> 

        <ScaleTransform ScaleY="-1" /> 

    </Image.RenderTransform> 

    <Image.OpacityMask> 

        <LinearGradientBrush StartPoint="0 0" EndPoint="0 1"> 

            <GradientStop Offset="0" Color="#00000000" /> 

            <GradientStop Offset="1" Color="#40000000" /> 

        </LinearGradientBrush> 

    </Image.OpacityMask> 

</Image> 





<Grid x:Name="ContentGrid" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.Background> 

        <ImageBrush ImageSource="Images/BuzzAldrinOnTheMoon.png" /> 

    </Grid.Background> 

</Grid> 

 



 

 

 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="TextBlock aligned at right bottom" 

               HorizontalAlignment="Right" 

               VerticalAlignment="Bottom" /> 

 

    <Image Source="Images/BuzzAldrinOnTheMoon.png" /> 

 

    <Ellipse Stroke="{StaticResource PhoneAccentBrush}" 

             StrokeThickness="24" /> 

 

    <TextBlock Text="TextBlock aligned at left top" 

               HorizontalAlignment="Left" 

               VerticalAlignment="Top" /> 

</Grid> 





 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <StackPanel Name="stackPanel" 

                Orientation="Vertical"> 

        <TextBlock Text="TextBlock aligned at right bottom" 

                   HorizontalAlignment="Right" 

                   VerticalAlignment="Bottom" /> 

 

        <Image Source="Images/BuzzAldrinOnTheMoon.png" /> 

 

        <Ellipse Stroke="{StaticResource PhoneAccentBrush}" 

                 StrokeThickness="12" /> 

 

        <TextBlock Text="TextBlock aligned at left top" 

                   HorizontalAlignment="Left" 

                   VerticalAlignment="Top" /> 

    </StackPanel> 

</Grid> 





 

protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

{ 

    stackPanel.Orientation =  

        stackPanel.Orientation == System.Windows.Controls.Orientation.Vertical ? 

                                  System.Windows.Controls.Orientation.Horizontal :  

                                  System.Windows.Controls.Orientation.Vertical; 

    args.Complete(); 

    args.Handled = true; 

    base.OnManipulationStarted(args); 

} 





 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <StackPanel Orientation="Horizontal"  

                HorizontalAlignment="Center"  

                VerticalAlignment="Center"  

                Background="{StaticResource PhoneAccentBrush}"> 

            <TextBlock Text="Two " /> 

            <TextBlock Text="plus " /> 

            <TextBlock Text="two " /> 

            <TextBlock Text="equals " /> 

            <TextBlock Text="four!" /> 

    </StackPanel> 

</Grid> 

 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Border Background="{StaticResource PhoneAccentBrush}" 

            Padding="12" 

            CornerRadius="24" 

            HorizontalAlignment="Center" 

            VerticalAlignment="Center"> 

        <StackPanel Orientation="Horizontal"> 

            <TextBlock Text="Two " /> 

            <TextBlock Text="plus " /> 

            <TextBlock Text="two " /> 

            <TextBlock Text="equals " /> 

            <TextBlock Text="four!" /> 

        </StackPanel> 

    </Border> 

</Grid> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <StackPanel Orientation="Horizontal" 

                HorizontalAlignment="Center" 

                VerticalAlignment="Center"> 

        <StackPanel> 

            <TextBlock Text="Panel" FontWeight="Bold"  

                                    TextDecorations="Underline" /> 

            <TextBlock Text="StackPanel" /> 

            <TextBlock Text="Canvas" /> 

            <TextBlock Text="Grid" /> 

        </StackPanel> 

 

        <StackPanel Margin="12 0 0 0"> 

            <TextBlock Text="Properties" FontWeight="Bold" 

                                         TextDecorations="Underline" /> 

            <TextBlock Text="Orientation" /> 

            <TextBlock Text="Left, Top, ZIndex" /> 

            <TextBlock Text="RowDefinitions, ColumnDefinitions, etc" /> 



        </StackPanel> 

    </StackPanel> 

</Grid> 

<TextBlock Text="Left, Top, ZIndex" Visibility="Collapsed" /> 



<TextBlock Text="Left, Top, ZIndex" Opacity="0" /> 



<TextBlock Text="Left, Top, ZIndex"  

           Opacity="0" 

           IsHitTestVisible="False" /> 



 

 

<StackPanel x:Name="TitlePanel" Grid.Row="0" Margin="24,24,0,12"> 

    <TextBlock x:Name="ApplicationTitle"  

               Style="{StaticResource PhoneTextNormalStyle}" 

               TextAlignment="Center" 

               Foreground="{StaticResource PhoneAccentBrush}"> 

        "A Telephonic Conversation"<LineBreak />by Mark Twain 

    </TextBlock> 

</StackPanel> 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.Resources> 

        <Style x:Key="paragraphStyle" 

               TargetType="TextBlock"> 

            <Setter Property="TextWrapping" Value="Wrap" /> 

            <Setter Property="Margin" Value="5" /> 

            <Setter Property="FontSize" Value="{StaticResource PhoneFontSizeSmall}" 

/> 

        </Style> 

    </Grid.Resources> 

             

    <ScrollViewer Padding="5"> 

        <StackPanel> 

            <TextBlock Style="{StaticResource paragraphStyle}"> 

                &#x2003;I consider that a conversation by telephone — when you are 

                simply sitting by and not taking any part in that conversation —  

                is one of the solemnest curiosities of this modern life. 

                Yesterday I was writing a deep article on a sublime philosophical 

                subject while such a conversation was going on in the 

                room. I notice that one can always write best when somebody 

                is talking through a telephone close by. Well, the thing began 

                in this way. A member of our household came in and asked 

                me to have our house put into communication with Mr. Bagley’s, 

                down town. I have observed, in many cities, that the sex 

                always shrink from calling up the central office themselves. I 

                don’t know why, but they do. So I touched the bell, and this 

                talk ensued: — 

            </TextBlock> 

            <TextBlock Style="{StaticResource paragraphStyle}"> 

                &#x2003;<Run FontStyle="Italic">Central Office.</Run> 

                [Gruffly.] Hello! 

            </TextBlock> 

            <TextBlock Style="{StaticResource paragraphStyle}"> 

                &#x2003;<Run FontStyle="Italic">I.</Run> Is it the Central Office? 

            </TextBlock> 

 

            … 

   

            <TextBlock Style="{StaticResource paragraphStyle}"  

                       TextAlignment="Right"> 

                — <Run FontStyle="Italic">Atlantic Monthly</Run>, June 1880 

            </TextBlock> 

        </StackPanel> 

    </ScrollViewer> 

</Grid> 



 

 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <ScrollViewer HorizontalScrollBarVisibility="Auto"> 

        <StackPanel Name="stackPanel" /> 

    </ScrollViewer> 

</Grid> 



 

using System; 

using System.Collections.Generic; 

 

namespace PublicClasses 

{ 

    class ClassAndChildren 

    { 

        public ClassAndChildren(Type parent) 

        { 

            Type = parent; 

            SubClasses = new List<ClassAndChildren>(); 

        } 

 

        public Type Type { set; get; } 

        public List<ClassAndChildren> SubClasses { set; get; } 

    } 

} 

 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    Brush accentBrush; 

 

    public MainPage() 

    { 



        InitializeComponent(); 

        accentBrush = this.Resources["PhoneAccentBrush"] as Brush; 

 

        // Get all assemblies 

        List<Assembly> assemblies = new List<Assembly>(); 

        assemblies.Add(Assembly.Load("System.Windows")); 

        assemblies.Add(Assembly.Load("Microsoft.Phone")); 

        assemblies.Add(Assembly.Load("Microsoft.Phone.Controls")); 

        assemblies.Add(Assembly.Load("Microsoft.Phone.Controls.Maps")); 

 

        // Set root object (use DependencyObject for shorter list) 

        Type typeRoot = typeof(object); 

 

        // Assemble total list of public classes 

        List<Type> classes = new List<Type>(); 

        classes.Add(typeRoot); 

 

        foreach (Assembly assembly in assemblies) 

            foreach (Type type in assembly.GetTypes()) 

                if (type.IsPublic && type.IsSubclassOf(typeRoot)) 

                    classes.Add(type); 

 

        // Sort those classes 

        classes.Sort(TypeCompare); 

 

        // Now put all those sorted classes into a tree structure 

        ClassAndChildren rootClass = new ClassAndChildren(typeRoot); 

        AddToTree(rootClass, classes); 

 

        // Display the tree 

        Display(rootClass, 0); 

    } 

 

    int TypeCompare(Type t1, Type t2) 

    { 

        return String.Compare(t1.Name, t2.Name); 

    } 

 

    // Recursive method 

    void AddToTree(ClassAndChildren parentClass, List<Type> classes) 

    { 

        foreach (Type type in classes) 

        { 

            if (type.BaseType == parentClass.Type) 

            { 

                ClassAndChildren subClass = new ClassAndChildren(type); 

                parentClass.SubClasses.Add(subClass); 

                AddToTree(subClass, classes); 

            } 

        } 

    } 

 

    // Recursive method 

    void Display(ClassAndChildren parentClass, int indent) 

    { 



        string str1 = String.Format("{0}{1}{2}{3}", 

                                    new string(' ', indent * 4), 

                                    parentClass.Type.Name, 

                                    parentClass.Type.IsAbstract ? " (abstract)" : 

"", 

                                    parentClass.Type.IsSealed ? " (sealed)" : ""); 

 

        string str2 = " " + parentClass.Type.Namespace; 

 

        TextBlock txtblk = new TextBlock(); 

        txtblk.Inlines.Add(str1); 

        txtblk.Inlines.Add(new Run 

        { 

            Text = str2, 

            Foreground = accentBrush 

        }); 

 

        stackPanel.Children.Add(txtblk); 

 

        foreach (ClassAndChildren child in parentClass.SubClasses) 

            Display(child, indent + 1); 

    } 

} 



 

HorizontalScrollBarVisibility="Visible"  

 



 

 

 





 

 

 

 

 

 

 

 

namespace SingleCellGridDemo 

{ 

    public class SingleCellGrid : Panel 

    { 

        … 

    } 

} 



 

protected override Size MeasureOverride(Size availableSize) 

{ 

    Size compositeSize = new Size(); 

 

    foreach (UIElement child in Children) 

    { 

        child.Measure(availableSize); 

        compositeSize.Width = Math.Max(compositeSize.Width, 

child.DesiredSize.Width); 

        compositeSize.Height = Math.Max(compositeSize.Height, 

child.DesiredSize.Height); 

    } 

 

    return compositeSize; 

} 

child.Measure(availableSize); 



compositeSize.Width = Math.Max(compositeSize.Width, child.DesiredSize.Width); 

compositeSize.Height = Math.Max(compositeSize.Height, child.DesiredSize.Height); 

 

protected override Size ArrangeOverride(Size finalSize) 

{ 

    foreach (UIElement child in Children) 

    { 

        child.Arrange(new Rect(new Point(), finalSize)); 

    } 

 

    return base.ArrangeOverride(finalSize); 

} 



child.Arrange(new Rect(new Point(), finalSize)); 

xmlns:local="clr-namespace:SingleCellGridDemo" 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <local:SingleCellGrid> 

        <TextBlock Text="TextBlock aligned at right bottom" 

                   HorizontalAlignment="Right" 

                   VerticalAlignment="Bottom" /> 

 

        <Image Source="Images/BuzzAldrinOnTheMoon.png" /> 

 

        <Ellipse Stroke="{StaticResource PhoneAccentBrush}" 

                 StrokeThickness="24" /> 

 

        <TextBlock Text="TextBlock aligned at left top" 

                   HorizontalAlignment="Left" 



                   VerticalAlignment="Top" /> 

    </local:SingleCellGrid> 

</Grid> 

 

protected override Size MeasureOverride(Size availableSize) 

{ 

    Size compositeSize = new Size(); 

 

    foreach (UIElement child in Children) 

    { 

        child.Measure(new Size(availableSize.Width, Double.PositiveInfinity)); 

        compositeSize.Width = Math.Max(compositeSize.Width, 

child.DesiredSize.Width); 

        compositeSize.Height += child.DesiredSize.Height; 

    } 

    return compositeSize; 

} 



 

protected override Size ArrangeOverride(Size finalSize) 

{ 

    double x = 0, y = 0; 

 

    foreach (UIElement child in Children) 

    { 

        child.Arrange(new Rect(x, y, finalSize.Width, child.DesiredSize.Height)); 

        y += child.DesiredSize.Height; 

    } 

    return base.ArrangeOverride(finalSize); 

} 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <local:VerticalStackPanel> 

        <TextBlock Text="TextBlock aligned at right bottom" 

                   HorizontalAlignment="Right" 

                   VerticalAlignment="Bottom" /> 

 

        <Image Source="Images/BuzzAldrinOnTheMoon.png" /> 

 



        <Ellipse Stroke="{StaticResource PhoneAccentBrush}" 

                 StrokeThickness="24" /> 

 

        <TextBlock Text="TextBlock aligned at left top" 

                   HorizontalAlignment="Left" 

                   VerticalAlignment="Top" /> 

    </local:VerticalStackPanel> 

</Grid> 



 

 

 

<Grid x:Name="ContentPanel" Grid.Row="1"> 

    <Canvas> 

        <Canvas.Resources> 

            <Style x:Key="ellipseStyle"  

                   TargetType="Ellipse"> 

                <Setter Property="Width" Value="100" /> 

                <Setter Property="Height" Value="100" /> 

                <Setter Property="Stroke" Value="{StaticResource PhoneAccentBrush}" 

/> 

                <Setter Property="StrokeThickness" Value="10" /> 

            </Style> 

        </Canvas.Resources> 

                 

        <Ellipse Style="{StaticResource ellipseStyle}" 

                 Canvas.Left="0" Canvas.Top="0" /> 

 

        <Ellipse Style="{StaticResource ellipseStyle}" 

                 Canvas.Left="52" Canvas.Top="53" /> 

                 

        <Ellipse Style="{StaticResource ellipseStyle}" 

                 Canvas.Left="116" Canvas.Top="92" /> 

 

        <Ellipse Style="{StaticResource ellipseStyle}" 

                 Canvas.Left="190" Canvas.Top="107" /> 

 



        <Ellipse Style="{StaticResource ellipseStyle}" 

                 Canvas.Left="263" Canvas.Top="92" /> 

 

        <Ellipse Style="{StaticResource ellipseStyle}" 

                 Canvas.Left="326" Canvas.Top="53" /> 

 

        <Ellipse Style="{StaticResource ellipseStyle}" 

                 Canvas.Left="380" Canvas.Top="0" /> 

    </Canvas> 

</Grid> 

<Ellipse Style="{StaticResource ellipseStyle}" 

         Canvas.Left="190" Canvas.Top="107" /> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Canvas Name="canvas" 

            SizeChanged="OnCanvasSizeChanged" /> 

</Grid> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    public MainPage() 

    { 

        InitializeComponent(); 

    } 

 

    void OnCanvasSizeChanged(object sender, SizeChangedEventArgs args) 

    { 

        canvas.Children.Clear(); 

 

        for (double y = 0; y < args.NewSize.Height; y += 75) 

            for (double x = 0; x < args.NewSize.Width; x += 75) 

            { 



                Ellipse ellipse = new Ellipse 

                { 

                    Width = 100, 

                    Height = 100, 

                    Stroke = this.Resources["PhoneAccentBrush"] as Brush, 

                    StrokeThickness = 10 

                }; 

 

                Canvas.SetLeft(ellipse, x); 

                Canvas.SetTop(ellipse, y); 

 

                canvas.Children.Add(ellipse); 

            } 

    } 

} 

Canvas.SetLeft(ellipse, x); 

Canvas.SetTop(ellipse, y); 



ellipse.SetValue(Canvas.LeftProperty, x); 

ellipse.SetValue(Canvas.TopProperty, y); 

double x = GetLeft(child); 

double y = GetTop(child); 

double x = (double)child.GetValue(LeftProperty); 

double y = (double)child.GetValue(TopProperty); 

Canvas.SetLeft(ellipse, 57); 

ellipse.SetValue(Canvas.LeftProperty, 57); 

ellipse.SetValue(Canvas.LeftProperty, 57.0); 



<Ellipse Style="{StaticResource ellipseStyle}" 

         Canvas.Left="190" Canvas.Top="107" /> 

shell:SystemTray.IsVisible="True" 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Canvas Name="canvas"> 

        <Ellipse Canvas.Left="50" 

                 Canvas.Top="50" 

                 Width="100" 

                 Height="100" 

                 Fill="Red" /> 

                 

        <Ellipse Canvas.Left="150" 

                 Canvas.Top="150" 

                 Width="100" 

                 Height="100" 

                 Fill="Green" /> 

 

        <Ellipse Canvas.Left="250" 

                 Canvas.Top="250" 

                 Width="100" 

                 Height="100" 

                 Fill="Blue" /> 

    </Canvas> 

</Grid> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    public MainPage() 

    { 

        InitializeComponent(); 

    } 

 

    protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

    { 

        args.ManipulationContainer = canvas; 

        base.OnManipulationStarted(args); 

    } 

 

    protected override void OnManipulationDelta(ManipulationDeltaEventArgs args) 

    { 

        UIElement element = args.OriginalSource as UIElement; 

        Point translation = args.DeltaManipulation.Translation; 

        Canvas.SetLeft(element, Canvas.GetLeft(element) + translation.X); 

        Canvas.SetTop(element, Canvas.GetTop(element) + translation.Y); 

 

        args.Handled = true; 



        base.OnManipulationDelta(args); 

    } 

} 

 

 

 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="Auto" /> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="Auto" /> 

    </Grid.RowDefinitions> 

             

    <Grid.ColumnDefinitions> 

        <ColumnDefinition Width="2*" /> 

        <ColumnDefinition Width="*" /> 

    </Grid.ColumnDefinitions> 

             

    <TextBlock Grid.Row="0" 

               Grid.Column="0" 

               Grid.ColumnSpan="2" 

               Text="Heading at top of Grid" 

               HorizontalAlignment="Center" /> 

             

    <Image Grid.Row="1" 

           Grid.Column="0" 

           Source="Images/BuzzAldrinOnTheMoon.png" /> 

             

    <Ellipse Grid.Row="1" 

             Grid.Column="1" 

             Stroke="{StaticResource PhoneAccentBrush}" 

             StrokeThickness="6" /> 

             

    <TextBlock Grid.Row="2" 

               Grid.Column="0" 

               Grid.ColumnSpan="2" 

               Text="Footer at bottom of Grid" 

               HorizontalAlignment="Center" /> 

</Grid> 









 

 

 

 

xmlns:shell="clr-namespace:Microsoft.Phone.Shell;assembly=Microsoft.Phone" 

<phone:PhoneApplicationPage.ApplicationBar> 

    <shell:ApplicationBar> 

        <shell:ApplicationBarIconButton  

                IconUri="Images/appbar.transport.rew.rest.png"  

http://www.microsoft.com/downloads/details.aspx?FamilyID=369b20f7-9d30-4cff-8a1b-f80901b2da93
http://www.microsoft.com/downloads/details.aspx?FamilyID=369b20f7-9d30-4cff-8a1b-f80901b2da93


                Text="rewind" /> 

 

        <shell:ApplicationBarIconButton  

                IconUri="Images/appbar.transport.play.rest.png"  

                Text="play" /> 

             

        <shell:ApplicationBarIconButton 

                IconUri="Images/appbar.transport.pause.rest.png"  

                Text="pause" /> 

             

        <shell:ApplicationBarIconButton  

                IconUri="Images/appbar.transport.ff.rest.png"  

                Text="to end" /> 

    </shell:ApplicationBar> 

</phone:PhoneApplicationPage.ApplicationBar> 



<shell:ApplicationBar IsVisible="False"> 



this.ApplicationBar.IsVisible = true; 

<shell:ApplicationBarIconButton 

        IconUri="Images/appbar.transport.pause.rest.png"  

        Text="Pause" 

        IsEnabled="False" /> 



(this.ApplicationBar.Buttons[2] as ApplicationBarIconButton).IsEnabled = true; 

(this.ApplicationBar.Buttons[1] as ApplicationBarIconButton).IsEnabled = false; 

<shell:ApplicationBarIconButton  

        IconUri="Images/appbar.transport.play.rest.png"  

        Text="Play" 

        Click="OnAppBarPlayClick" /> 

void OnAppbarPlayClick(object sender, EventArgs args) 

{ 



    … 

} 

 

<phone:PhoneApplicationPage.ApplicationBar> 

    <shell:ApplicationBar x:Name="appbar"> 

        <shell:ApplicationBarIconButton  

                x:Name="appbarRewindButton" 

                IconUri="Images/appbar.transport.rew.rest.png"  

                Text="rewind" 

                IsEnabled="False" 

                Click="OnAppbarRewindClick" /> 

 

        <shell:ApplicationBarIconButton  

                x:Name="appbarPlayButton" 

                IconUri="Images/appbar.transport.play.rest.png"  

                Text="play" 

                IsEnabled="False" 

                Click="OnAppbarPlayClick" /> 

 

        <shell:ApplicationBarIconButton 

                x:Name="appbarPauseButton" 

                IconUri="Images/appbar.transport.pause.rest.png"  

                Text="pause" 

                IsEnabled="False" 

                Click="OnAppbarPauseClick" /> 

 

        <shell:ApplicationBarIconButton 

                x:Name="appbarEndButton" 

                IconUri="Images/appbar.transport.ff.rest.png"  

                Text="to end" 

                IsEnabled="False" 

                Click="OnAppbarEndClick" /> 

    </shell:ApplicationBar> 

</phone:PhoneApplicationPage.ApplicationBar> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <MediaElement Name="mediaElement"  

                  Source="http://www.charlespetzold.com/Media/Walrus.wmv" 

                  AutoPlay="False" 



                  MediaOpened="OnMediaElementMediaOpened" 

                  MediaFailed="OnMediaElementMediaFailed" 

                  CurrentStateChanged="OnMediaElementCurrentStateChanged"  /> 

 

    <TextBlock Name="statusText" 

               HorizontalAlignment="Left" 

               VerticalAlignment="Bottom" /> 

 

    <TextBlock Name="errorText" 

               HorizontalAlignment="Right" 

               VerticalAlignment="Bottom" 

               TextWrapping="Wrap" /> 

</Grid> 

 

public MainPage() 

{ 

    InitializeComponent(); 

 

    // Re-assign names already in the XAML file 

    appbarRewindButton = this.ApplicationBar.Buttons[0] as ApplicationBarIconButton; 

    appbarPlayButton = this.ApplicationBar.Buttons[1] as ApplicationBarIconButton; 

    appbarPauseButton = this.ApplicationBar.Buttons[2] as ApplicationBarIconButton; 

    appbarEndButton = this.ApplicationBar.Buttons[3] as ApplicationBarIconButton; 

} 

 

void OnAppbarRewindClick(object sender, EventArgs args) 

{ 

    mediaElement.Position = TimeSpan.Zero; 

} 

 

void OnAppbarPlayClick(object sender, EventArgs args) 

{ 

    mediaElement.Play(); 

} 

 

void OnAppbarPauseClick(object sender, EventArgs args) 

{ 

    mediaElement.Pause(); 



} 

 

void OnAppbarEndClick(object sender, EventArgs args) 

{ 

    mediaElement.Position = mediaElement.NaturalDuration.TimeSpan; 

} 

 

void OnMediaElementMediaFailed(object sender, ExceptionRoutedEventArgs args) 

{ 

    errorText.Text = args.ErrorException.Message; 

} 

 

void OnMediaElementMediaOpened(object sender, RoutedEventArgs args) 

{ 

    appbarRewindButton.IsEnabled = true; 

    appbarEndButton.IsEnabled = true; 

} 

 

void OnMediaElementCurrentStateChanged(object sender, RoutedEventArgs args) 

{ 

    statusText.Text = mediaElement.CurrentState.ToString(); 

 

    if (mediaElement.CurrentState == MediaElementState.Stopped || 

        mediaElement.CurrentState == MediaElementState.Paused) 

    { 

        appbarPlayButton.IsEnabled = true; 

        appbarPauseButton.IsEnabled = false; 

    } 

    else if (mediaElement.CurrentState == MediaElementState.Playing) 

    { 

        appbarPlayButton.IsEnabled = false; 

        appbarPauseButton.IsEnabled = true; 

    } 

} 



 

 



 

public List<StrokeCollection> StrokeCollections { get; set; } 

public int PageNumber { set; get; } 

public Color Foreground { set; get; } 

public Color Background { set; get; } 

public int StrokeWidth { set; get; } 

 

public void Save() 

{ 

    IsolatedStorageFile iso = IsolatedStorageFile.GetUserStoreForApplication(); 

    IsolatedStorageFileStream stream = iso.CreateFile("settings.xml"); 



    StreamWriter writer = new StreamWriter(stream); 

 

    XmlSerializer ser = new XmlSerializer(typeof(JotAppSettings)); 

    ser.Serialize(writer, this); 

 

    writer.Close(); 

    iso.Dispose(); 

} 

 

public static JotAppSettings Load() 

{ 

    JotAppSettings settings; 

    IsolatedStorageFile iso = IsolatedStorageFile.GetUserStoreForApplication(); 

 

    if (iso.FileExists("settings.xml")) 

    { 

        IsolatedStorageFileStream stream = iso.OpenFile("settings.xml", 

FileMode.Open); 

        StreamReader reader = new StreamReader(stream); 

 

        XmlSerializer ser = new XmlSerializer(typeof(JotAppSettings)); 

        settings = ser.Deserialize(reader) as JotAppSettings; 

 

        reader.Close(); 

    } 

    else 

    { 

        // Create and initialize new JotAppSettings object 

        settings = new JotAppSettings(); 

        settings.StrokeCollections = new List<StrokeCollection>(); 

        settings.StrokeCollections.Add(new StrokeCollection()); 

    } 

 

    iso.Dispose(); 

    return settings; 

} 



 

public JotAppSettings() 

{ 

    this.PageNumber = 0; 

    this.Foreground = (Color)Application.Current.Resources["PhoneForegroundColor"]; 

    this.Background = (Color)Application.Current.Resources["PhoneBackgroundColor"]; 

    this.StrokeWidth = 3; 

} 

settings.StrokeCollections = new List<StrokeCollection>(); 

settings.StrokeCollections.Add(new StrokeCollection()); 

 

public partial class App : Application 

{ 

    // Application Settings 

    public JotAppSettings AppSettings { set; get; } 

 

    … 

 

    private void Application_Launching(object sender, LaunchingEventArgs e) 

    { 

        AppSettings = JotAppSettings.Load(); 

    } 

 



    private void Application_Activated(object sender, ActivatedEventArgs e) 

    { 

       AppSettings = JotAppSettings.Load(); 

    } 

 

    private void Application_Deactivated(object sender, DeactivatedEventArgs e) 

    { 

        AppSettings.Save(); 

    } 

 

    private void Application_Closing(object sender, ClosingEventArgs e) 

    { 

        AppSettings.Save(); 

    } 

} 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <InkPresenter Name="inkPresenter" /> 

</Grid> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    JotAppSettings appSettings = (Application.Current as App).AppSettings; 

    Dictionary<int, Stroke> activeStrokes = new Dictionary<int, Stroke>(); 

 

    public MainPage() 

    { 

        InitializeComponent(); 



 

        inkPresenter.Strokes = 

appSettings.StrokeCollections[appSettings.PageNumber]; 

        inkPresenter.Background = new SolidColorBrush(appSettings.Background); 

        … 

        TitleAndAppbarUpdate(); 

 

        Touch.FrameReported += OnTouchFrameReported; 

    } 

    … 

} 

Dictionary<int, Stroke> activeStrokes = new Dictionary<int, Stroke>(); 

 

void OnTouchFrameReported(object sender, TouchFrameEventArgs args) 

{ 

    TouchPoint primaryTouchPoint = args.GetPrimaryTouchPoint(null); 

 

    if (primaryTouchPoint != null && primaryTouchPoint.Action == TouchAction.Down) 

        args.SuspendMousePromotionUntilTouchUp(); 

 

    TouchPointCollection touchPoints = args.GetTouchPoints(inkPresenter); 

 

    foreach (TouchPoint touchPoint in touchPoints) 

    { 

        Point pt = touchPoint.Position; 

        int id = touchPoint.TouchDevice.Id; 

 

        switch (touchPoint.Action) 



        { 

            case TouchAction.Down: 

                Stroke stroke = new Stroke(); 

                stroke.DrawingAttributes.Color = appSettings.Foreground; 

                stroke.DrawingAttributes.Height = appSettings.StrokeWidth; 

                stroke.DrawingAttributes.Width = appSettings.StrokeWidth; 

                stroke.StylusPoints.Add(new StylusPoint(pt.X, pt.Y)); 

 

                inkPresenter.Strokes.Add(stroke); 

                activeStrokes.Add(id, stroke); 

                break; 

 

            case TouchAction.Move: 

                activeStrokes[id].StylusPoints.Add(new StylusPoint(pt.X, pt.Y));                         

                break; 

 

            case TouchAction.Up: 

                activeStrokes[id].StylusPoints.Add(new StylusPoint(pt.X, pt.Y)); 

                activeStrokes.Remove(id); 

 

                TitleAndAppbarUpdate(); 

                break; 

        } 

    } 

} 

 

<phone:PhoneApplicationPage.ApplicationBar> 

    <shell:ApplicationBar IsVisible="True" IsMenuEnabled="True"> 

        <shell:ApplicationBarIconButton x:Name="appbarAddButton"  

                                        IconUri="/Images/appbar.add.rest.png"  

                                        Text="add page"  

                                        Click="OnAppbarAddClick" /> 

           

        <shell:ApplicationBarIconButton x:Name="appbarLastButton"  



                                        IconUri="/Images/appbar.back.rest.png"  

                                        Text="last page"  

                                        Click="OnAppbarLastClick" /> 

             

        <shell:ApplicationBarIconButton x:Name="appbarNextButton"  

                                        IconUri="/Images/appbar.next.rest.png"  

                                        Text="next page"  

                                        Click="OnAppbarNextClick" /> 

             

        <shell:ApplicationBarIconButton x:Name="appbarDeleteButton"  

                                        IconUri="/Images/appbar.delete.rest.png"  

                                        Text="delete page"  

                                        Click="OnAppbarDeleteClick" /> 

        <shell:ApplicationBar.MenuItems> 

            <shell:ApplicationBarMenuItem Text="swap colors"  

                                          Click="OnAppbarSwapColorsClick" /> 

             

            <shell:ApplicationBarMenuItem Text="light stroke width" 

                                          Click="OnAppbarSetStrokeWidthClick" /> 

                 

            <shell:ApplicationBarMenuItem Text="medium stroke width" 

                                          Click="OnAppbarSetStrokeWidthClick" /> 

                 

            <shell:ApplicationBarMenuItem Text="heavy stroke width" 

                                          Click="OnAppbarSetStrokeWidthClick" /> 

        </shell:ApplicationBar.MenuItems> 

    </shell:ApplicationBar> 

</phone:PhoneApplicationPage.ApplicationBar> 

 

void OnAppbarAddClick(object sender, EventArgs args) 

{ 

    StrokeCollection strokes = new StrokeCollection(); 

    appSettings.PageNumber += 1; 

    appSettings.StrokeCollections.Insert(appSettings.PageNumber, strokes); 

    inkPresenter.Strokes = strokes; 

    TitleAndAppbarUpdate(); 

} 

 

void OnAppbarLastClick(object sender, EventArgs args) 

{ 



    appSettings.PageNumber -= 1; 

    inkPresenter.Strokes = appSettings.StrokeCollections[appSettings.PageNumber]; 

    TitleAndAppbarUpdate(); 

} 

 

void OnAppbarNextClick(object sender, EventArgs args) 

{ 

    appSettings.PageNumber += 1; 

    inkPresenter.Strokes = appSettings.StrokeCollections[appSettings.PageNumber]; 

    TitleAndAppbarUpdate(); 

} 

 

void OnAppbarDeleteClick(object sender, EventArgs args) 

{ 

    MessageBoxResult result = MessageBox.Show("Delete this page?", "Jot",  

                                              MessageBoxButton.OKCancel); 

 

    if (result == MessageBoxResult.OK) 

    { 

        if (appSettings.StrokeCollections.Count == 1) 

        { 

            appSettings.StrokeCollections[0].Clear(); 

        } 

        else 

        { 

            appSettings.StrokeCollections.RemoveAt(appSettings.PageNumber); 

 

            if (appSettings.PageNumber == appSettings.StrokeCollections.Count) 

                appSettings.PageNumber -= 1; 

 

            inkPresenter.Strokes = 

appSettings.StrokeCollections[appSettings.PageNumber]; 

        } 

        TitleAndAppbarUpdate(); 

    } 

} 



 

void OnAppbarSwapColorsClick(object sender, EventArgs args) 

{ 

    Color foreground = appSettings.Background; 

    appSettings.Background = appSettings.Foreground; 

    appSettings.Foreground = foreground; 

    inkPresenter.Background = new SolidColorBrush(appSettings.Background); 

 

    foreach (StrokeCollection strokeCollection in appSettings.StrokeCollections) 

        foreach (Stroke stroke in strokeCollection) 

            stroke.DrawingAttributes.Color = appSettings.Foreground; 

} 

 

void OnAppbarSetStrokeWidthClick(object sender, EventArgs args) 

{ 

    ApplicationBarMenuItem item = sender as ApplicationBarMenuItem; 

 

    if (item.Text.StartsWith("light")) 

        appSettings.StrokeWidth = 1; 

 



    else if (item.Text.StartsWith("medium")) 

        appSettings.StrokeWidth = 3; 

 

    else if (item.Text.StartsWith("heavy")) 

        appSettings.StrokeWidth = 5; 

} 

 

void TitleAndAppbarUpdate() 

{ 

    pageInfoTitle.Text = String.Format(" - PAGE {0} OF {1}",  

                                       appSettings.PageNumber + 1,  

                                       appSettings.StrokeCollections.Count); 

 

    appbarLastButton.IsEnabled = appSettings.PageNumber > 0; 

    appbarNextButton.IsEnabled =  

                appSettings.PageNumber < appSettings.StrokeCollections.Count - 1; 

    appbarDeleteButton.IsEnabled = (appSettings.StrokeCollections.Count > 1) || 

                                   (appSettings.StrokeCollections[0].Count > 0); 

} 

 

public MainPage() 

{ 

    InitializeComponent(); 

    … 

    appbarLastButton = this.ApplicationBar.Buttons[1] as ApplicationBarIconButton; 

    appbarNextButton = this.ApplicationBar.Buttons[2] as ApplicationBarIconButton; 



    appbarDeleteButton = this.ApplicationBar.Buttons[3] as ApplicationBarIconButton; 

    … 

} 

 

<StackPanel x:Name="TitlePanel" Grid.Row="0" Margin="24,24,0,12" 

            Orientation="Horizontal"> 

    <TextBlock x:Name="ApplicationTitle" Text="JOT"  

               Style="{StaticResource PhoneTextNormalStyle}" 

               Margin="12 0 0 0" /> 

    <TextBlock Name="pageInfoTitle"  

               Style="{StaticResource PhoneTextNormalStyle}" 

               Margin="0" /> 

</StackPanel> 









 

<phone:PhoneApplicationPage.Resources> 

    <Style x:Key="textStyle" TargetType="TextBlock"> 

        <Setter Property="HorizontalAlignment" Value="Center" /> 

    </Style> 

         

    <Style x:Key="sliderStyle" TargetType="Slider"> 

        <Setter Property="Minimum" Value="0" /> 

        <Setter Property="Maximum" Value="255" /> 

        <Setter Property="Orientation" Value="Vertical" /> 

    </Style> 

</phone:PhoneApplicationPage.Resources> 



 

<Grid x:Name="<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="*" /> 

    </Grid.RowDefinitions> 

             

    <Rectangle Name="rect" 

               Grid.Row="0" 

               Grid.Column="0" /> 

             

    <Grid Name="controlGrid" 

          Grid.Row="1" 

          Grid.Column="0"> 

        <Grid.RowDefinitions> 

            <RowDefinition Height="Auto" /> 

            <RowDefinition Height="*" /> 

            <RowDefinition Height="Auto" /> 

        </Grid.RowDefinitions> 

                 

        <Grid.ColumnDefinitions> 

            <ColumnDefinition Width="*" /> 

            <ColumnDefinition Width="*" /> 

            <ColumnDefinition Width="*" /> 

        </Grid.ColumnDefinitions> 

                 

        <!-- Red column --> 

        <TextBlock Grid.Column="0" 

                   Grid.Row="0" 

                   Text="Red" 

                   Foreground="Red" 

                   Style="{StaticResource textStyle}" /> 

               

        <Slider Name="redSlider" 

                Grid.Column="0" 

                Grid.Row="1" 

                Foreground="Red" 

                Style="{StaticResource sliderStyle}" 



                ValueChanged="OnSliderValueChanged" /> 

                 

        <TextBlock Name="redText" 

                   Grid.Column="0"  

                   Grid.Row="2" 

                   Text="0" 

                   Foreground="Red" 

                   Style="{StaticResource textStyle}" /> 

                 

        <!-- Green column --> 

        <TextBlock Grid.Column="1" 

                   Grid.Row="0" 

                   Text="Green" 

                   Foreground="Green" 

                   Style="{StaticResource textStyle}" /> 

 

        <Slider Name="greenSlider" 

                Grid.Column="1" 

                Grid.Row="1" 

                Foreground="Green" 

                Style="{StaticResource sliderStyle}" 

                ValueChanged="OnSliderValueChanged" /> 

 

        <TextBlock Name="greenText" 

                   Grid.Column="1"  

                   Grid.Row="2" 

                   Text="0" 

                   Foreground="Green" 

                   Style="{StaticResource textStyle}" /> 

 

        <!-- Blue column --> 

        <TextBlock Grid.Column="2" 

                   Grid.Row="0" 

                   Text="Blue" 

                   Foreground="Blue" 

                   Style="{StaticResource textStyle}" /> 

 

        <Slider Name="blueSlider" 

                Grid.Column="2" 

                Grid.Row="1" 

                Foreground="Blue" 

                Style="{StaticResource sliderStyle}" 

                ValueChanged="OnSliderValueChanged" /> 

 

        <TextBlock Name="blueText" 

                   Grid.Column="2"  

                   Grid.Row="2" 

                   Text="0" 

                   Foreground="Blue" 

                   Style="{StaticResource textStyle}" /> 

    </Grid> 

</Grid> 



 

void OnSliderValueChanged(object sender, RoutedPropertyChangedEventArgs<double> 

args) 

{ 

    Color clr = Color.FromArgb(255, (byte)redSlider.Value, 

                                    (byte)greenSlider.Value, 

                                    (byte)blueSlider.Value); 

 

    rect.Fill = new SolidColorBrush(clr); 

 

    redText.Text = clr.R.ToString("X2"); 

    greenText.Text = clr.G.ToString("X2"); 

    blueText.Text = clr.B.ToString("X2"); 

} 

<Setter Property="Value" Value="128" /> 

 

public MainPage() 

{ 

    InitializeComponent(); 



 

    redSlider.Value = 128; 

    greenSlider.Value = 128; 

    blueSlider.Value = 128; 

} 

 

protected override void OnOrientationChanged(OrientationChangedEventArgs args) 

{ 

    ContentPanel.RowDefinitions.Clear(); 

    ContentPanel.ColumnDefinitions.Clear(); 

 

    // Landscape 

    if ((args.Orientation & PageOrientation.Landscape) != 0) 

    { 

        ColumnDefinition coldef = new ColumnDefinition(); 

        coldef.Width = new GridLength(1, GridUnitType.Star); 

        ContentPanel.ColumnDefinitions.Add(coldef); 

 

        coldef = new ColumnDefinition(); 

        coldef.Width = new GridLength(1, GridUnitType.Star); 

        ContentPanel.ColumnDefinitions.Add(coldef); 

 

        Grid.SetRow(controlGrid, 0); 

        Grid.SetColumn(controlGrid, 1); 

    } 

    // Portrait 

    else 

    { 

        RowDefinition rowdef = new RowDefinition(); 

        rowdef.Height = new GridLength(1, GridUnitType.Star); 



        ContentPanel.RowDefinitions.Add(rowdef); 

 

        rowdef = new RowDefinition(); 

        rowdef.Height = new GridLength(1, GridUnitType.Star); 

        ContentPanel.RowDefinitions.Add(rowdef); 

 

        Grid.SetRow(controlGrid, 1); 

        Grid.SetColumn(controlGrid, 0); 

    } 

    base.OnOrientationChanged(args); 

} 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Button Content="Click me!" /> 

</Grid> 





<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Button Content="Click me!" 

            FontSize="48" 

            FontStyle="Italic" 

            Foreground="Red" 

            Background="Blue" 

            BorderThickness="10" 

            BorderBrush="Yellow" 

            Padding="20" 

            HorizontalAlignment="Center" 

            VerticalAlignment="Center" /> 

</Grid> 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Button Content="Click me!" 

            Padding="50 100" 

            HorizontalContentAlignment="Right" 

            VerticalContentAlignment="Bottom" /> 

</Grid> 

 



<Button> 

    <Button.Content> 

                     

    </Button.Content> 

</Button> 



<!-- Doesn't work! --> 

<Button> 

    <Button.Content> 

        Click this button! 

    </Button.Content> 

</Button> 

xmlns:system="clr-namespace:System;assembly=mscorlib" 

<Button> 

    <Button.Content> 

        <system:String>Click this button</system:String> 

    </Button.Content> 

</Button> 

<Button> 

    <system:String>Click this button</system:String> 

</Button> 

<Button> 

   <system:Double>1E5</system:Double> 

</Button> 

<Button> 

    <system:DateTime>October 1, 2010, 9:30 PM</system:DateTime> 

</Button> 

<Button> 

    <Color>Cyan</Color>                 

</Button> 



<Button> 

    <SolidColorBrush Color="Cyan" /> 

</Button> 

<Button> 

    <TextBlock> 

        Click <Run FontStyle="Italic">this</Run> button! 

    </TextBlock> 

</Button> 

<Button HorizontalAlignment="Center" 

        VerticalAlignment="Center"> 

    <Image Source="Images/BuzzAldrinOnTheMoon.png" 

           Stretch="None" /> 

</Button> 



<Button HorizontalAlignment="Center" 

        VerticalAlignment="Center"> 

    <StackPanel> 

        <Image Source="Images/BuzzAldrinOnTheMoon.png" 

               Stretch="None" /> 

        <TextBlock Text="Click this button!" 

                   TextAlignment="Center" /> 

    </StackPanel> 

</Button> 





<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="Hello!" 

               FontSize="96" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" /> 

</Grid> 

<phone:PhoneApplicationPage … 

                            FontSize="96" 

                            … > 

        … 

        <Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

            <TextBlock Text="Hello!" 

                       HorizontalAlignment="Center" 

                       VerticalAlignment="Center" /> 

        </Grid> 

        … 

</phone:PhoneApplicationPage> 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Button HorizontalAlignment="Center" 

            VerticalAlignment="Center"> 

        <TextBlock Text="Hello!" 

                   FontSize="96" /> 

    </Button> 

</Grid> 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Button HorizontalAlignment="Center" 

            VerticalAlignment="Center" 

            FontSize="96"> 

        <TextBlock Text="Hello!" /> 



    </Button> 

</Grid> 

<phone:PhoneApplicationPage … 

                            FontSize="96" 

                            … > 

        … 

        <Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

            <Button HorizontalAlignment="Center" 

                    VerticalAlignment="Center"> 

                <TextBlock Text="Hello!" /> 

            </Button> 

        </Grid> 

        … 

</phone:PhoneApplicationPage> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <StackPanel> 

        <Button Content="Button" HorizontalAlignment="Center" /> 

        <HyperlinkButton Content="HyperlinkButton" HorizontalAlignment="Center" /> 

        <RepeatButton Content="RepeatButton" HorizontalAlignment="Center" /> 

        <ToggleButton Content="ToggleButton" HorizontalAlignment="Center" /> 

        <CheckBox Content="CheckBox" HorizontalAlignment="Center" /> 

                 

        <Border BorderBrush="White" 

                BorderThickness="1" 

                HorizontalAlignment="Center"> 

            <StackPanel> 

                <RadioButton Content="RadioButton1" /> 

                <RadioButton Content="RadioButton2" /> 

                <RadioButton Content="RadioButton3" /> 

            </StackPanel> 

        </Border> 

    </StackPanel> 

</Grid> 





IsChecked="{x:Null}" 

 

namespace StopWatch 

{ 

    public enum ElapsedTimeFormat 

    { 

        HourMinuteSecond, 

        Seconds, 

        Milliseconds 

    } 

} 

 

public partial class App : Application 

{ 

    // Application Setting 



    public ElapsedTimeFormat ElapsedTimeFormat { set; get; } 

 

    … 

 

    private void Application_Launching(object sender, LaunchingEventArgs e) 

    { 

        LoadSettings(); 

    } 

 

    private void Application_Activated(object sender, ActivatedEventArgs e) 

    { 

        LoadSettings(); 

    } 

 

    private void Application_Deactivated(object sender, DeactivatedEventArgs e) 

    { 

        SaveSettings(); 

    } 

 

    private void Application_Closing(object sender, ClosingEventArgs e) 

    { 

        SaveSettings(); 

    } 

 

    void LoadSettings() 

    { 

        IsolatedStorageSettings settings = 

IsolatedStorageSettings.ApplicationSettings; 

 

        if (settings.Contains("elapsedTimeFormat")) 

            ElapsedTimeFormat = (ElapsedTimeFormat)settings["elapsedTimeFormat"]; 

        else 

            ElapsedTimeFormat = ElapsedTimeFormat.HourMinuteSecond; 

    } 

 

    void SaveSettings() 

    { 

        IsolatedStorageSettings settings = 

IsolatedStorageSettings.ApplicationSettings; 

        settings["elapsedTimeFormat"] = ElapsedTimeFormat; 

        settings.Save(); 

    } 

} 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

             

    <!-- Stopwatch display --> 

    <Grid VerticalAlignment="Center" 

          Margin="25 0"> 

        <Grid.RowDefinitions> 

             <RowDefinition Height="Auto" /> 

             <RowDefinition Height="Auto" /> 

        </Grid.RowDefinitions> 

                 

        <TextBlock Name="elapsedText" 

                   Text="0" 

                   Grid.Row="0" 

                   FontFamily="Arial" 

                   FontSize="{StaticResource PhoneFontSizeExtraLarge}" 

                   TextAlignment="Center" 

                   Margin="0 0 0 50"/> 

                 

        <ToggleButton Name="startStopToggle" 

                      Content="Start" 

                      Grid.Row="1" 

                      Checked="OnToggleButtonChecked" 

                      Unchecked="OnToggleButtonChecked" /> 

    </Grid> 

     

    <!-- Rectangle to simulate disabling --> 

    … 

    <!-- "Dialog Box" to select TimeSpan formatting --> 

    … 

</Grid> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    Stopwatch stopwatch = new Stopwatch(); 

    TimeSpan suspensionAdjustment = new TimeSpan(); 

    string decimalSeparator = NumberFormatInfo.CurrentInfo.NumberDecimalSeparator; 

 

    public MainPage() 

    { 

        InitializeComponent(); 

        DisplayTime(); 

    } 

    … 

    void DisplayTime() 

    { 



        TimeSpan elapsedTime = stopwatch.Elapsed + suspensionAdjustment; 

        string str = null; 

 

        switch ((Application.Current as App).ElapsedTimeFormat) 

        { 

            case ElapsedTimeFormat.HourMinuteSecond: 

                str = String.Format("{0:D2} {1:D2} {2:D2}{3}{4:D2}", 

                                    elapsedTime.Hours, elapsedTime.Minutes, 

                                    elapsedTime.Seconds, decimalSeparator, 

                                    elapsedTime.Milliseconds / 10); 

                break; 

 

            case ElapsedTimeFormat.Seconds: 

                str = String.Format("{0:F2} sec", elapsedTime.TotalSeconds); 

                break; 

 

            case ElapsedTimeFormat.Milliseconds: 

                str = String.Format("{0:F0} msec", elapsedTime.TotalMilliseconds); 

                break; 

        } 

        elapsedText.Text = str; 

    } 

    … 

} 



 

void OnToggleButtonChecked(object sender, RoutedEventArgs e) 

{ 

    if ((bool)startStopToggle.IsChecked) 

    { 

        stopwatch.Start(); 

        startStopToggle.Content = "Stop"; 

        CompositionTarget.Rendering += OnCompositionTargetRendering; 

    } 

    else 

    { 

        stopwatch.Stop(); 

        startStopToggle.Content = "Start"; 

        CompositionTarget.Rendering -= OnCompositionTargetRendering; 

    } 

} 

 

void OnCompositionTargetRendering(object sender, EventArgs args) 

{ 

    DisplayTime(); 

} 



 

<phone:PhoneApplicationPage.ApplicationBar> 

    <shell:ApplicationBar> 

        <shell:ApplicationBarIconButton 

IconUri="/Images/appbar.feature.settings.rest.png"  

                                        Text="format" 

                                        Click="OnAppbarFormatClick" /> 

             

        <shell:ApplicationBarIconButton IconUri="/Images/appbar.refresh.rest.png"  

                                        Text="reset" 

                                        Click="OnAppbarResetClick" /> 

    </shell:ApplicationBar> 

</phone:PhoneApplicationPage.ApplicationBar> 

 

void OnAppbarResetClick(object sender, EventArgs args) 

{ 

    stopwatch.Reset(); 

    startStopToggle.IsChecked = false; 

    suspensionAdjustment = new TimeSpan(); 

    DisplayTime(); 

} 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

             

    <!-- Stopwatch display --> 

    … 

    <!-- Rectangle to simulate disabling --> 

    <Rectangle Name="disableRect"  

               Fill="#80000000" 

               Visibility="Collapsed" /> 

             



    <!-- "Dialog Box" to select TimeSpan formatting --> 

    <Border Name="formatDialog" 

            Background="{StaticResource PhoneChromeBrush}" 

            BorderBrush="{StaticResource PhoneForegroundBrush}" 

            BorderThickness="3" 

            HorizontalAlignment="Center" 

            VerticalAlignment="Center" 

            Visibility="Collapsed"> 

        <Grid> 

            <Grid.RowDefinitions> 

                <RowDefinition Height="Auto" /> 

                <RowDefinition Height="Auto" /> 

            </Grid.RowDefinitions> 

 

            <Grid.ColumnDefinitions> 

                <ColumnDefinition Width="*" /> 

                <ColumnDefinition Width="*" /> 

            </Grid.ColumnDefinitions> 

 

            <StackPanel Name="radioButtonPanel" 

                        Grid.Row="0"  

                        Grid.Column="0"  

                        Grid.ColumnSpan="2" 

                        HorizontalAlignment="Center"> 

 

                <RadioButton Content="Hour/Minute/Seconds" 

                             Tag="HourMinuteSecond" /> 

 

                <RadioButton Content="Seconds" 

                             Tag="Seconds" /> 

 

                <RadioButton Content="Milliseconds" 

                             Tag="Milliseconds" /> 

            </StackPanel> 

 

            <Button Grid.Row="1" Grid.Column="0" 

                    Content="ok" 

                    Click="OnOkButtonClick" /> 

 

            <Button Grid.Row="1" Grid.Column="1" 

                    Content="cancel" 

                    Click="OnCancelButtonClick" /> 

        </Grid> 

    </Border> 

</Grid> 



 

void OnAppbarFormatClick(object sender, EventArgs args) 

{ 

    disableRect.Visibility = Visibility.Visible; 

    formatDialog.Visibility = Visibility.Visible; 

 

    // Initialize radio buttons 

    ElapsedTimeFormat currentFormat = (Application.Current as 

App).ElapsedTimeFormat; 

 

    foreach (UIElement child in radioButtonPanel.Children) 

    { 

        RadioButton radio = child as RadioButton; 

        ElapsedTimeFormat radioFormat =  

            (ElapsedTimeFormat)Enum.Parse(typeof(ElapsedTimeFormat),  

                                          radio.Tag as string, true); 

        radio.IsChecked = currentFormat == radioFormat; 

    } 

} 



 

void OnOkButtonClick(object sender, RoutedEventArgs args) 

{ 

    foreach (UIElement child in radioButtonPanel.Children) 

    { 

        RadioButton radio = child as RadioButton; 

        if ((bool)radio.IsChecked) 

            (Application.Current as App).ElapsedTimeFormat =  

                (ElapsedTimeFormat)Enum.Parse(typeof(ElapsedTimeFormat),  

                                              radio.Tag as string, true); 

    } 

    OnCancelButtonClick(sender, args); 

} 

 

void OnCancelButtonClick(object sender, RoutedEventArgs args) 

{ 

    disableRect.Visibility = Visibility.Collapsed; 

    formatDialog.Visibility = Visibility.Collapsed; 

    DisplayTime(); 

} 



 

protected override void OnNavigatedFrom(NavigationEventArgs args) 

{ 

    PhoneApplicationService service = PhoneApplicationService.Current; 

    service.State["stopWatchRunning"] = (bool)startStopToggle.IsChecked; 

    service.State["suspensionAdjustment"] = suspensionAdjustment + 

stopwatch.Elapsed; 

    service.State["tombstoneBeginTime"] = DateTime.Now; 

 

    base.OnNavigatedFrom(args); 

} 

 

protected override void OnNavigatedTo(NavigationEventArgs args) 

{ 

    PhoneApplicationService service = PhoneApplicationService.Current; 

 

    if (service.State.ContainsKey("stopWatchRunning")) 

    { 

        suspensionAdjustment = (TimeSpan)service.State["suspensionAdjustment"]; 

 

        if ((bool)service.State["stopWatchRunning"]) 

        { 

            suspensionAdjustment += DateTime.Now – 

                                        

(DateTime)service.State["tombstoneBeginTime"]; 

            startStopToggle.IsChecked = true; 

        } 

        else 

        { 

            DisplayTime(); 

        } 

    } 



    base.OnNavigatedTo(args); 

} 

 

<phone:PhoneApplicationPage.Resources> 

    <Style x:Key="btnStyle" TargetType="Button"> 

        <Setter Property="Foreground" Value="SkyBlue" /> 

        <Setter Property="FontSize" Value="36" /> 

        <Setter Property="HorizontalAlignment" Value="Center" /> 

        <Setter Property="Margin" Value="12" /> 

    </Style> 

</phone:PhoneApplicationPage.Resources> 

 

<Grid x:Name=" ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <StackPanel> 

        <Button Content="Button No. 1" 

                Style="{StaticResource btnStyle}" /> 



                 

        <Button Content="Button No. 2" 

                Style="{StaticResource btnStyle}" /> 

                 

        <Button Content="Button No. 3" 

                Style="{StaticResource btnStyle}" /> 

    </StackPanel> 

</Grid> 

<ToggleButton Content="Button No. 2" 

              Style="{StaticResource btnStyle}" /> 

<Style x:Key="btnStyle" TargetType="ButtonBase"> 

    <Setter Property="Foreground" Value="SkyBlue" /> 

    <Setter Property="FontSize" Value="36" /> 

    <Setter Property="HorizontalAlignment" Value="Center" /> 

    <Setter Property="Margin" Value="12" /> 

</Style> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid Margin="24"> 

        <Grid.RowDefinitions> 

            <RowDefinition Height="Auto" /> 

            <RowDefinition Height="Auto" /> 

            <RowDefinition Height="Auto" /> 

            <RowDefinition Height="*" /> 

            <RowDefinition Height="Auto" /> 

        </Grid.RowDefinitions> 

               

        <TextBlock Grid.Row="0"  

                   Text="phone number" 

                   Style="{StaticResource PhoneTextSmallStyle}" /> 

 

        <TextBox Name="toTextBox" 

                 Grid.Row="1" 

                 InputScope="TelephoneNumber" 

                 TextChanged="OnTextBoxTextChanged" /> 



                 

        <TextBlock Grid.Row="2" 

                   Text="text message" 

                   HorizontalAlignment="Left" 

                   Style="{StaticResource PhoneTextSmallStyle}" /> 

                 

        <TextBlock Name="charCountText" 

                   Grid.Row="2" 

                   HorizontalAlignment="Right" 

                   Style="{StaticResource PhoneTextSmallStyle}" /> 

                 

        <TextBox Name="bodyTextBox" 

                 Grid.Row="3" 

                 MaxLength="160" 

                 TextWrapping="Wrap" 

                 VerticalScrollBarVisibility="Auto" 

                 TextChanged="OnTextBoxTextChanged" /> 

                          

        <Button Name="sendButton" 

                Grid.Row="4" 

                Content="send" 

                IsEnabled="False" 

                HorizontalAlignment="Center" 

                Click="OnSendButtonClick" /> 

    </Grid> 

</Grid> 





<TextBox Name="toTextBox" 

         Grid.Row="1" 

         TextChanged="OnTextBoxTextChanged"> 

    <TextBox.InputScope> 

        <InputScope> 

            <InputScopeName NameValue="TelephoneNumber" /> 

        </InputScope> 

    </TextBox.InputScope> 

</TextBox> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    PhoneApplicationService appService = PhoneApplicationService.Current; 

    SmsComposeTask smsTask; 

         

    public MainPage() 

    { 

        InitializeComponent(); 

 

        smsTask = new SmsComposeTask(); 

    } 

 

    void OnTextBoxTextChanged(object sender, TextChangedEventArgs args) 

    { 

        if (sender == bodyTextBox) 

            charCountText.Text = String.Format("{0} chars", 

bodyTextBox.Text.Length); 

 

        sendButton.IsEnabled = toTextBox.Text.Length > 0 && bodyTextBox.Text.Length 



> 0; 

    } 

 

    void OnSendButtonClick(object sender, RoutedEventArgs e) 

    { 

        smsTask.To = toTextBox.Text; 

        smsTask.Body = bodyTextBox.Text; 

        smsTask.Show(); 

    } 

    … 

} 

 

protected override void OnNavigatedFrom(NavigationEventArgs args) 

{ 

    appService.State["toText"] = toTextBox.Text; 

    appService.State["bodyText"] = bodyTextBox.Text; 

 

    base.OnNavigatedFrom(args); 

} 

 

protected override void OnNavigatedTo(NavigationEventArgs args) 

{ 

    object text; 

 

    if (appService.State.TryGetValue("toText", out text)) 

        toTextBox.Text = text as string; 

 

    if (appService.State.TryGetValue("bodyText", out text)) 

        bodyTextBox.Text = text as string; 

 

    base.OnNavigatedTo(args); 

} 



 

public class QuickNotesSettings 

{ 

    public QuickNotesSettings() 

    { 

        this.Text = ""; 

        this.FontSize = 

(double)Application.Current.Resources["PhoneFontSizeMediumLarge"]; 

    } 

 

    public string Text { set; get; } 

    public double FontSize { set; get; } 

 

    public static QuickNotesSettings Load() 

    { 

        IsolatedStorageSettings isoSettings = 

IsolatedStorageSettings.ApplicationSettings; 

        QuickNotesSettings settings; 

 

        if (!isoSettings.TryGetValue<QuickNotesSettings>("settings", out settings)) 

            settings = new QuickNotesSettings(); 

 

        return settings; 

    } 

 

    public void Save() 

    { 

        IsolatedStorageSettings isoSettings = 

IsolatedStorageSettings.ApplicationSettings; 

        isoSettings["settings"] = this; 

    } 

} 

 

public partial class App : Application 

{ 

    // Application settings 



    public QuickNotesSettings AppSettings { set; get; } 

 

    … 

 

    private void Application_Launching(object sender, LaunchingEventArgs e) 

    { 

        AppSettings = QuickNotesSettings.Load(); 

    } 

 

    private void Application_Activated(object sender, ActivatedEventArgs e) 

    { 

        AppSettings = QuickNotesSettings.Load(); 

    } 

 

    private void Application_Deactivated(object sender, DeactivatedEventArgs e) 

    { 

        AppSettings.Save(); 

    } 

 

    private void Application_Closing(object sender, ClosingEventArgs e) 

    { 

        AppSettings.Save(); 

    } 

    … 

} 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBox Name="txtbox" 

             TextWrapping="Wrap" 

             AcceptsReturn="True" 

             VerticalScrollBarVisibility="Auto" 

             TextChanged="OnTextBoxTextChanged" /> 

</Grid> 

 

<phone:PhoneApplicationPage.ApplicationBar> 

    <shell:ApplicationBar> 



        <shell:ApplicationBarIconButton IconUri="/Images/littleletter.icon.png"  

                                        Text="smaller font" 

                                        Click="OnAppBarSmallerFontClick" /> 

             

        <shell:ApplicationBarIconButton IconUri="/Images/bigletter.icon.png"  

                                        Text="larger font" 

                                        Click="OnAppBarLargerFontClick" /> 

    </shell:ApplicationBar> 

</phone:PhoneApplicationPage.ApplicationBar> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    QuickNotesSettings appSettings = (Application.Current as App).AppSettings; 

         

    public MainPage() 

    { 

        InitializeComponent(); 

 

        txtbox.Text = appSettings.Text; 

        txtbox.FontSize = appSettings.FontSize; 

    } 

 

    void OnTextBoxTextChanged(object sender, TextChangedEventArgs args) 

    { 

        appSettings.Text = txtbox.Text; 

    } 

 

    void OnAppBarSmallerFontClick(object sender, EventArgs args) 

    { 

        txtbox.FontSize = Math.Max(12, txtbox.FontSize - 1); 

        appSettings.FontSize = txtbox.FontSize; 

    } 

 

    void OnAppBarLargerFontClick(object sender, EventArgs args) 

    { 

        txtbox.FontSize = Math.Min(48, txtbox.FontSize + 2); 

        appSettings.FontSize = txtbox.FontSize; 

    } 

} 



txtbox.Focus(); 





 

public class NaiveGradientButton : Button 

{ 

    GradientStop gradientStop1, gradientStop2; 

 

    public NaiveGradientButton() 

    { 

        LinearGradientBrush brush = new LinearGradientBrush(); 

        brush.StartPoint = new Point(0, 0); 

        brush.EndPoint = new Point(1, 0); 

 



        gradientStop1 = new GradientStop(); 

        gradientStop1.Offset = 0; 

        brush.GradientStops.Add(gradientStop1); 

 

        gradientStop2 = new GradientStop(); 

        gradientStop2.Offset = 1; 

        brush.GradientStops.Add(gradientStop2); 

 

        Foreground = brush; 

    } 

 

    public Color Color1 

    { 

        set { gradientStop1.Color = value; } 

        get { return (Color)gradientStop1.Color; } 

    } 

 

    public Color Color2 

    { 

        set { gradientStop2.Color = value; } 

        get { return (Color)gradientStop2.Color; } 

    } 

} 

xmlns:local="clr-namespace:NaiveGradientButtonDemo" 



 

<phone:PhoneApplicationPage.Resources> 

    <Style x:Key="gradientButtonStyle" 

           TargetType="local:NaiveGradientButton"> 

        <Setter Property="HorizontalAlignment" Value="Center" /> 

             

        <!-- 

        <Setter Property="Color1" Value="Cyan" /> 

        <Setter Property="Color2" Value="Pink" /> 

        --> 

             

    </Style> 

</phone:PhoneApplicationPage.Resources> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <StackPanel> 

        <local:NaiveGradientButton Content="Naive Gradient Button #1" 

                                   HorizontalAlignment="Center" /> 

                 

        <local:NaiveGradientButton Content="Naive Gradient Button #2" 

                                   Color1="Blue" Color2="Red" 

                                   HorizontalAlignment="Center" /> 

                 

        <local:NaiveGradientButton Content="Naive Gradient Button #3" 

                                   Color1="{StaticResource PhoneForegroundColor}" 

                                   Color2="{StaticResource PhoneBackgroundColor}" 

                                   HorizontalAlignment="Center" /> 

 

        <local:NaiveGradientButton Content="Naive Gradient Button #4" 

                                   Style="{StaticResource gradientButtonStyle}" /> 

    </StackPanel> 

</Grid> 





public class BetterGradientButton : Button 

{ 

 

} 



public class BetterGradientButton : Button 

{ 

    public static readonly DependencyProperty Color1Property = 

        DependencyProperty.Register("Color1", 

            typeof(Color), 

            typeof(BetterGradientButton), 

            new PropertyMetadata(Colors.Black, OnColorChanged)); 

} 



public class BetterGradientButton : Button 

{ 

    public static readonly DependencyProperty Color1Property; 

 

    static BetterGradientButton() 

    { 

        Color1Property = DependencyProperty.Register("Color1", 

                                typeof(Color), 

                                typeof(BetterGradientButton), 

                                new PropertyMetadata(Colors.Black, OnColorChanged)); 

    } 

} 

public class BetterGradientButton : Button 

{ 

    public static readonly DependencyProperty Color1Property = 

        DependencyProperty.Register("Color1", 

            typeof(Color), 

            typeof(BetterGradientButton), 

            new PropertyMetadata(Colors.Black, OnColorChanged)); 

 

    public Color Color1 

    { 

        set { SetValue(Color1Property, value); } 

        get { return (Color)GetValue(Color1Property); } 

    } 

} 



btn.Color1 = Colors.Red; 

btn.SetValue(GradientButton2.Color1Property, Colors.Red); 

public class BetterGradientButton : Button 

{ 

    public static readonly DependencyProperty Color1Property = 

        DependencyProperty.Register("Color1", 

            typeof(Color), 

            typeof(BetterGradientButton), 

            new PropertyMetadata(Colors.Black, OnColorChanged)); 

 

    public static readonly DependencyProperty Color2Property = 

        DependencyProperty.Register("Color2", 

            typeof(Color), 

            typeof(BetterGradientButton), 

            new PropertyMetadata(Colors.White, OnColorChanged)); 

 

    public Color Color1 

    { 

        set { SetValue(Color1Property, value); } 

        get { return (Color)GetValue(Color1Property); } 

    } 

 

    public Color Color2 

    { 

        set { SetValue(Color2Property, value); } 

        get { return (Color)GetValue(Color2Property); } 

    } 

} 



static void OnColorChanged(DependencyObject obj, 

                           DependencyPropertyChangedEventArgs args) 

{ 

    … 

} 

static void OnColorChanged(DependencyObject obj, 

                           DependencyPropertyChangedEventArgs args) 

{ 

    BetterGradientButton btn = obj as BetterGradientButton; 

    … 

} 

 

public class BetterGradientButton : Button 

{ 

    GradientStop gradientStop1, gradientStop2; 

 

    public static readonly DependencyProperty Color1Property = 

        DependencyProperty.Register("Color1", 

            typeof(Color), 

            typeof(BetterGradientButton), 

            new PropertyMetadata(Colors.Black, OnColorChanged)); 

 

    public static readonly DependencyProperty Color2Property = 

        DependencyProperty.Register("Color2", 

            typeof(Color), 



            typeof(BetterGradientButton), 

            new PropertyMetadata(Colors.White, OnColorChanged)); 

 

    public BetterGradientButton() 

    { 

        LinearGradientBrush brush = new LinearGradientBrush(); 

        brush.StartPoint = new Point(0, 0); 

        brush.EndPoint = new Point(1, 0); 

 

        gradientStop1 = new GradientStop(); 

        gradientStop1.Offset = 0; 

        gradientStop1.Color = Color1; 

        brush.GradientStops.Add(gradientStop1); 

 

        gradientStop2 = new GradientStop(); 

        gradientStop2.Offset = 1; 

        gradientStop2.Color = Color2; 

        brush.GradientStops.Add(gradientStop2); 

 

        Foreground = brush; 

    } 

 

    public Color Color1 

    { 

        set { SetValue(Color1Property, value); } 

        get { return (Color)GetValue(Color1Property); } 

    } 

 

    public Color Color2 

    { 

        set { SetValue(Color2Property, value); } 

        get { return (Color)GetValue(Color2Property); } 

    } 

 

    static void OnColorChanged(DependencyObject obj, 

                               DependencyPropertyChangedEventArgs args) 

    { 

        BetterGradientButton btn = obj as BetterGradientButton; 

 

        if (args.Property == Color1Property) 

            btn.gradientStop1.Color = (Color)args.NewValue; 

 

        if (args.Property == Color2Property) 

            btn.gradientStop2.Color = (Color)args.NewValue; 

    } 

} 



gradientStop1.Color = Color1; 

 

gradientStop2.Color = Color2; 

static void OnColorChanged(DependencyObject obj, 

                           DependencyPropertyChangedEventArgs args) 

{ 

    BetterGradientButton btn = obj as BetterGradientButton; 

 

    btn.gradientStop1.Color = btn.Color1; 

    btn.gradientStop2.Color = btn.Color2; 

} 

static void OnColorChanged(DependencyObject obj, 

                           DependencyPropertyChangedEventArgs args) 

{ 

    (obj as BetterGradientButton).OnColorChanged(args); 

} 



 

void OnColorChanged(DependencyPropertyChangedEventArgs args) 

{ 

    if (args.Property == Color1Property) 

        gradientStop1.Color = (Color)args.NewValue; 

 

    if (args.Property == Color2Property) 

        gradientStop2.Color = (Color)args.NewValue; 

} 

 

<phone:PhoneApplicationPage.Resources> 

    <Style x:Key="gradientButtonStyle" 

           TargetType="local:BetterGradientButton"> 

        <Setter Property="HorizontalAlignment" Value="Center" /> 

        <Setter Property="Color1" Value="Cyan" /> 

        <Setter Property="Color2" Value="Pink" /> 

    </Style> 

</phone:PhoneApplicationPage.Resources> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <StackPanel> 

        <local:BetterGradientButton Content="Better Gradient Button #1" 

                                    HorizontalAlignment="Center" /> 

 

        <local:BetterGradientButton Content="Better Gradient Button #2" 

                                    Color1="Blue" Color2="Red" 

                                    HorizontalAlignment="Center" /> 

 

        <local:BetterGradientButton Content="Better Gradient Button #3" 

                                    Color1="{StaticResource PhoneForegroundColor}" 

                                    Color2="{StaticResource PhoneBackgroundColor}" 

                                    HorizontalAlignment="Center" /> 

 

        <local:BetterGradientButton Content="Better Gradient Button #4" 

                                    Style="{StaticResource gradientButtonStyle}" /> 



    </StackPanel> 

</Grid> 

public static readonly DependencyProperty MyDoubleProperty = 

    DependencyProperty.Register("MyDouble", 

        typeof(double), 

        typeof(SomeClass), 

        new PropertyMetadata(10, OnMyDoubleChanged)); 



public static readonly DependencyProperty MyDoubleProperty = 

    DependencyProperty.Register("MyDouble", 

        typeof(double), 

        typeof(SomeClass), 

        new PropertyMetadata(10.0, OnMyDoubleChanged)); 

public double MyDouble 

{ 

    private set { SetValue(MyDoubleProperty, value); } 

    get { return (double)GetValue(MyDoubleProperty); } 

} 



public class ColorRadioButton : RadioButton 

{ 

    public Color ColorTag { set; get; } 

} 



FontFamily="{StaticResource PhoneFontFamilyNormal}" 

FontSize="{StaticResource PhoneFontSizeNormal}" 

Foreground="{StaticResource PhoneForegroundBrush}" 



 

<UserControl  

    x:Class="Petzold.Phone.Silverlight.ColorColumn" 

    xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation" 

    xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"> 

     

    <Grid x:Name="LayoutRoot" Background="Transparent"> 

        <Grid.RowDefinitions> 

            <RowDefinition Height="Auto" /> 

            <RowDefinition Height="*" /> 

            <RowDefinition Height="Auto" /> 

        </Grid.RowDefinitions> 

         

        <TextBlock Name="colorLabel" 

                   Grid.Row="0" 

                   TextAlignment="Center" /> 

         

        <Slider Name="slider" 

                Grid.Row="1" 

                Orientation="Vertical" 

                Minimum="0" 

                Maximum="255" 

                ValueChanged="OnSliderValueChanged" /> 

         

        <TextBlock Name="colorValue" 

                   Grid.Row="2" 

                   Text="00" 

                   TextAlignment="Center" /> 

    </Grid> 

</UserControl> 



 

public partial class ColorColumn : UserControl 

{ 

    … 

    public static readonly DependencyProperty LabelProperty = 

        DependencyProperty.Register("Label", 

            typeof(string), 

            typeof(ColorColumn), 

            new PropertyMetadata(OnLabelChanged)); 

    … 

    public string Label 

    { 

        set { SetValue(LabelProperty, value); } 

        get { return (string)GetValue(LabelProperty); } 

    } 

    … 

    static void OnLabelChanged(DependencyObject obj,  

                               DependencyPropertyChangedEventArgs args) 

    { 

        (obj as ColorColumn).colorLabel.Text = args.NewValue as string; 

    } 

} 



 

public partial class ColorColumn : UserControl 

{ 

    public static readonly DependencyProperty ValueProperty = 

        DependencyProperty.Register("Value", 

            typeof(byte), 

            typeof(ColorColumn), 

            new PropertyMetadata((byte)0, OnValueChanged)); 

    … 

    public event RoutedPropertyChangedEventHandler<byte> ValueChanged; 

    … 

    public byte Value 

    { 

        set { SetValue(ValueProperty, value); } 

        get { return (byte)GetValue(ValueProperty); } 

    } 

    … 

    static void OnValueChanged(DependencyObject obj,  

                               DependencyPropertyChangedEventArgs args) 

    { 

        (obj as ColorColumn).OnValueChanged((byte)args.OldValue, 

(byte)args.NewValue); 

    } 

 

    protected virtual void OnValueChanged(byte oldValue, byte newValue) 

    { 

        slider.Value = newValue; 

        colorValue.Text = newValue.ToString("X2"); 

 

        if (ValueChanged != null) 

            ValueChanged(this,  

                new RoutedPropertyChangedEventArgs<byte>(oldValue, newValue)); 

    } 

    … 

} 



 

public partial class ColorColumn : UserControl 

{ 

    … 

    public ColorColumn() 

    { 

        InitializeComponent(); 

    } 

    … 

    void OnSliderValueChanged(object sender,  

                              RoutedPropertyChangedEventArgs<double> args) 

    { 

        Value = (byte)args.NewValue;    

    } 

} 

 

<UserControl  

    x:Class="Petzold.Phone.Silverlight.RgbColorScroller" 

    xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation" 

    xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" 

    xmlns:petzold="clr-namespace:Petzold.Phone.Silverlight"> 

     

    <Grid x:Name="LayoutRoot" Background="Transparent"> 

        <Grid.ColumnDefinitions> 

            <ColumnDefinition Width="*" /> 

            <ColumnDefinition Width="*" /> 

            <ColumnDefinition Width="*" /> 

        </Grid.ColumnDefinitions> 



         

        <petzold:ColorColumn x:Name="redColumn" 

                             Grid.Column="0" 

                             Foreground="Red" 

                             Label="Red" 

                             ValueChanged="OnColorColumnValueChanged" /> 

         

        <petzold:ColorColumn x:Name="greenColumn" 

                             Grid.Column="1" 

                             Foreground="Green" 

                             Label="Green" 

                             ValueChanged="OnColorColumnValueChanged" /> 

         

        <petzold:ColorColumn x:Name="blueColumn" 

                             Grid.Column="2" 

                             Foreground="Blue" 

                             Label="Blue" 

                             ValueChanged="OnColorColumnValueChanged" /> 

    </Grid> 

</UserControl> 

 

public partial class RgbColorScroller : UserControl 

{ 

    public static readonly DependencyProperty ColorProperty = 

        DependencyProperty.Register("Color", 

            typeof(Color), 

            typeof(RgbColorScroller), 

            new PropertyMetadata(Colors.Gray, OnColorChanged)); 

 

    public event RoutedPropertyChangedEventHandler<Color> ColorChanged; 

 

    public RgbColorScroller() 

    { 

        InitializeComponent(); 

    } 

 

    public Color Color 

    { 

        set { SetValue(ColorProperty, value); } 



        get { return (Color)GetValue(ColorProperty); } 

    } 

 

    void OnColorColumnValueChanged(object sender,  

                    RoutedPropertyChangedEventArgs<byte> args) 

    { 

        Color = Color.FromArgb(255, redColumn.Value,  

                                    greenColumn.Value,  

                                    blueColumn.Value); 

    } 

 

    static void OnColorChanged(DependencyObject obj,  

                               DependencyPropertyChangedEventArgs args) 

    { 

        (obj as RgbColorScroller).OnColorChanged((Color)args.OldValue,  

                                                 (Color)args.NewValue); 

    } 

 

    protected virtual void OnColorChanged(Color oldValue, Color newValue) 

    { 

        redColumn.Value = newValue.R; 

        greenColumn.Value = newValue.G; 

        blueColumn.Value = newValue.B; 

 

        if (ColorChanged != null) 

            ColorChanged(this,  

                new RoutedPropertyChangedEventArgs<Color>(oldValue, newValue)); 

    } 

} 



xmlns:petzold="clr-namespace:Petzold.Phone.Silverlight;assembly=Petzold.Phone.Silverlight" 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.ColumnDefinitions> 

        <ColumnDefinition Width="*" /> 

        <ColumnDefinition Width="*" /> 

        <ColumnDefinition Width="*" /> 

    </Grid.ColumnDefinitions> 

 

    <Border Grid.Column="0" 

            BorderBrush="{StaticResource PhoneForegroundBrush}" 

            BorderThickness="2" 

            Margin="12" 

            Padding="12"> 

                 

        <petzold:RgbColorScroller  

                    Name="colorScroller1" 

                    ColorChanged="OnColorScrollerColorChanged" /> 

    </Border> 

 

    <Rectangle Name="rectangle" 

               Grid.Column="1" 

               StrokeThickness="24" 

               Margin="12" /> 

 

    <Border Grid.Column="2" 

            BorderBrush="{StaticResource PhoneForegroundBrush}" 

            BorderThickness="2" 

            Margin="12" 

            Padding="12"> 

 

        <petzold:RgbColorScroller  

                    Name="colorScroller2" 

                    ColorChanged="OnColorScrollerColorChanged" /> 

 

    </Border> 

</Grid> 



 

public partial class MainPage : PhoneApplicationPage 

{ 

    public MainPage() 

    { 

        InitializeComponent(); 

 

        colorScroller1.Color = Color.FromArgb(0xFF, 0xC0, 0x80, 0x40); 

        colorScroller2.Color = Color.FromArgb(0xFF, 0x40, 0x80, 0xC0); 

    } 

 

    void OnColorScrollerColorChanged(object sender,  

                                     RoutedPropertyChangedEventArgs<Color> args) 

        { 

        Brush brush = new SolidColorBrush(args.NewValue); 

 

        if (sender == colorScroller1) 

            rectangle.Stroke = brush; 

 

        else if (sender == colorScroller2) 

            rectangle.Fill = brush; 

    } 

} 



FontSize="12" 





 

<UserControl x:Class="Petzold.Phone.Silverlight.TapSlideToggle" 

             xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation" 

             xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" 

             xmlns:d="http://schemas.microsoft.com/expression/blend/2008" 

             xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 

             mc:Ignorable="d" 

             d:DesignHeight="36" d:DesignWidth="96"> 

 

    <Grid x:Name="LayoutRoot"  

          Background="Transparent" 

          Width="96" Height="36"> 

         

        <Border BorderBrush="{StaticResource PhoneForegroundBrush}" 

                BorderThickness="2" 

                Margin="4 2" 

                Padding="4"> 

            <Rectangle Name="fillRectangle" 

                       Fill="{StaticResource PhoneAccentBrush}" 

                       Visibility="Collapsed" /> 

        </Border> 

 

        <Border Name="slideBorder" 

                BorderBrush="{StaticResource PhoneBackgroundBrush}" 

                BorderThickness="4 0" 

                HorizontalAlignment="Left"> 

            <Rectangle Stroke="{StaticResource PhoneForegroundBrush}" 

                       Fill="White" 

                       StrokeThickness="2" 

                       Width="20" /> 

        </Border> 

    </Grid> 

</UserControl> 



 

public partial class TapSlideToggle : UserControl 

{ 

    public static readonly DependencyProperty IsCheckedProperty = 

        DependencyProperty.Register("IsChecked", 

            typeof(bool), 

            typeof(TapSlideToggle), 

            new PropertyMetadata(false, OnIsCheckedChanged)); 

 

    public event RoutedEventHandler Checked; 

    public event RoutedEventHandler Unchecked; 

 

    public TapSlideToggle() 

    { 

        InitializeComponent(); 

    } 

 

    public bool IsChecked 

    { 

        set { SetValue(IsCheckedProperty, value); } 

        get { return (bool)GetValue(IsCheckedProperty); } 

    } 

  

    … 

 

    static void OnIsCheckedChanged(DependencyObject obj,  

                                   DependencyPropertyChangedEventArgs args) 

    { 

        (obj as TapSlideToggle).OnIsCheckedChanged(args);             

    } 

 

    void OnIsCheckedChanged(DependencyPropertyChangedEventArgs args) 

    { 

        fillRectangle.Visibility = IsChecked ? Visibility.Visible :  

                                               Visibility.Collapsed; 

 

        slideBorder.HorizontalAlignment = IsChecked ? HorizontalAlignment.Right : 

                                                      HorizontalAlignment.Left; 

 

        if (IsChecked && Checked != null) 

            Checked(this, new RoutedEventArgs()); 

 



        if (!IsChecked && Unchecked != null) 

            Unchecked(this, new RoutedEventArgs()); 

    } 

} 

 

protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

{ 

    args.Handled = true; 

    base.OnManipulationStarted(args); 

} 

 

protected override void OnManipulationCompleted(ManipulationCompletedEventArgs args) 

{ 

    Point pt = args.ManipulationOrigin; 

 

    if (pt.X > 0 && pt.X < this.ActualWidth &&  

        pt.Y > 0 && pt.Y < this.ActualHeight) 

        IsChecked ^= true; 

 

    args.Handled = true; 

    base.OnManipulationCompleted(args); 

} 

IsChecked ^= true; 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="Auto" /> 

        <RowDefinition Height="Auto" /> 

    </Grid.RowDefinitions> 



 

    <Grid.ColumnDefinitions> 

        <ColumnDefinition Width="*" /> 

        <ColumnDefinition Width="*" /> 

    </Grid.ColumnDefinitions> 

 

    <TextBlock Name="option1TextBlock" 

               Grid.Row="0" Grid.Column="0" 

               Text="off" 

               Margin="48" 

               VerticalAlignment="Center" /> 

 

    <petzold:TapSlideToggle Name="slideToggle1" 

                            Grid.Row="0" Grid.Column="1" 

                            Margin="48" 

                            HorizontalAlignment="Right" 

                            Checked="OnSlideToggle1Checked" 

                            Unchecked="OnSlideToggle1Checked" /> 

 

    <TextBlock Name="option2TextBlock" 

               Grid.Row="1" Grid.Column="0" 

               Text="off" 

               Margin="48" 

               VerticalAlignment="Center" /> 

 

    <petzold:TapSlideToggle Name="slideToggle2" 

                            Grid.Row="1" Grid.Column="1" 

                            Margin="48" 

                            HorizontalAlignment="Right" 

                            Checked="OnSlideToggle2Checked" 

                            Unchecked="OnSlideToggle2Checked" /> 

</Grid> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    public MainPage() 

    { 

        InitializeComponent(); 

        slideToggle2.IsChecked = true; 

    } 

 

    void OnSlideToggle1Checked(object sender, RoutedEventArgs args) 

    { 

        TapSlideToggle toggle = sender as TapSlideToggle; 

        option1TextBlock.Text = toggle.IsChecked ? "on" : "off"; 



    } 

 

    void OnSlideToggle2Checked(object sender, RoutedEventArgs args) 

    { 

        TapSlideToggle toggle = sender as TapSlideToggle; 

        option2TextBlock.Text = toggle.IsChecked ? "on" : "off"; 

    } 

} 



 

public class UniformStack : Panel 

{ 

    public static readonly DependencyProperty OrientationProperty = 

        DependencyProperty.Register("Orientation", 

            typeof(Orientation), 

            typeof(UniformStack), 

            new PropertyMetadata(Orientation.Vertical, OnOrientationChanged)); 

 

    public Orientation Orientation 

    { 

        set { SetValue(OrientationProperty, value); } 

        get { return (Orientation)GetValue(OrientationProperty); } 

    } 

 

    static void OnOrientationChanged(DependencyObject obj, 

                                     DependencyPropertyChangedEventArgs args) 

    { 

        (obj as UniformStack).InvalidateMeasure(); 

    } 

 

    … 

} 



 

protected override Size MeasureOverride(Size availableSize) 

{ 

    if (Children.Count == 0) 

        return new Size(); 

 

    Size availableChildSize = new Size(); 

    Size maxChildSize = new Size(); 

    Size compositeSize = new Size(); 

 

    // Calculate an available size for each child                 

    if (Orientation == Orientation.Horizontal) 

        availableChildSize = new Size(availableSize.Width / Children.Count, 

                                      availableSize.Height); 

    else 



        availableChildSize = new Size(availableSize.Width,  

                                      availableSize.Height / Children.Count); 

 

    // Enumerate the children, and find the widest width and the highest height 

    foreach (UIElement child in Children) 

    { 

        child.Measure(availableChildSize); 

        maxChildSize.Width = Math.Max(maxChildSize.Width, child.DesiredSize.Width); 

        maxChildSize.Height = Math.Max(maxChildSize.Height, 

child.DesiredSize.Height); 

    } 

 

    // Now determine a composite size that depends on infinite available width or 

height 

    if (Orientation == Orientation.Horizontal) 

    { 

        if (Double.IsPositiveInfinity(availableSize.Width)) 

            compositeSize = new Size(maxChildSize.Width * Children.Count, 

                                     maxChildSize.Height); 

        else 

            compositeSize = new Size(availableSize.Width, maxChildSize.Height); 

    } 

    else 

    { 

        if (Double.IsPositiveInfinity(availableSize.Height)) 

            compositeSize = new Size(maxChildSize.Width,  

                                     maxChildSize.Height * Children.Count); 

        else 

            compositeSize = new Size(maxChildSize.Width, availableSize.Height); 

    } 

 

    return compositeSize; 

} 



 

protected override Size ArrangeOverride(Size finalSize) 

{ 

    if (Children.Count > 0) 

    { 

        Size finalChildSize = new Size(); 

        double x = 0; 

        double y = 0; 

                 

        if (Orientation == Orientation.Horizontal) 

            finalChildSize = new Size(finalSize.Width / Children.Count,  

                                      finalSize.Height); 

        else 

            finalChildSize = new Size(finalSize.Width,  

                                      finalSize.Height / Children.Count); 

 

        foreach (UIElement child in Children) 

        { 

            child.Arrange(new Rect(new Point(x, y), finalChildSize)); 

 

            if (Orientation == Orientation.Horizontal) 

                x += finalChildSize.Width; 

            else 

                y += finalChildSize.Height; 

        } 

    } 

 

    return base.ArrangeOverride(finalSize); 

} 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <petzold:UniformStack Orientation="Vertical"> 

 

        <petzold:UniformStack x:Name="barChartPanel"  

                              Orientation="Horizontal" /> 

 

        <petzold:UniformStack Orientation="Horizontal"> 

 

            <Button Content="Add 10 Items" 

                    HorizontalAlignment="Center" 



                    VerticalAlignment="Center" 

                    Click="OnButtonClick" /> 

 

            <TextBlock Name="txtblk"  

                       Text="0" 

                       HorizontalAlignment="Center" 

                       VerticalAlignment="Center" /> 

        </petzold:UniformStack> 

    </petzold:UniformStack> 

</Grid> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    Random rand = new Random(); 

 

    public MainPage() 

    { 

        InitializeComponent(); 

    } 

 

    void OnButtonClick(object sender, RoutedEventArgs args) 

    { 

        for (int i = 0; i < 10; i++) 

        { 

            Rectangle rect = new Rectangle(); 

            rect.Fill = this.Resources["PhoneAccentBrush"] as Brush; 

            rect.VerticalAlignment = VerticalAlignment.Bottom; 

            rect.Height = barChartPanel.ActualHeight * rand.NextDouble(); 

            rect.Margin = new Thickness(0, 0, 0.5, 0); 

 

            barChartPanel.Children.Add(rect); 

        } 

 

        txtblk.Text = barChartPanel.Children.Count.ToString(); 

    } 

} 



<Canvas> 

    … 

    <Ellipse Style="{StaticResource ellipseStyle}" 

             Canvas.Left="116" Canvas.Top="92" /> 

    … 

</Canvas> 

 

Canvas.SetLeft(ellipse, 116); 

Canvas.SetTop(ellipse, 92); 

ellipse.SetValue(Canvas.LeftProperty, 116.0); 

ellipse.SetValue(Canvas.TopProperty, 92.0); 



 

public class CanvasClone : Panel 

{ 

    public static readonly DependencyProperty LeftProperty = 

        DependencyProperty.RegisterAttached("Left", 

            typeof(double), 

            typeof(CanvasClone), 

            new PropertyMetadata(0.0, OnLeftOrTopPropertyChanged)); 

 

    public static readonly DependencyProperty TopProperty = 

        DependencyProperty.RegisterAttached("Top", 

            typeof(double), 

            typeof(CanvasClone), 

            new PropertyMetadata(0.0, OnLeftOrTopPropertyChanged)); 

    … 

} 

 

public static void SetLeft(DependencyObject obj, double value) 

{ 

    obj.SetValue(LeftProperty, value); 

} 

 

public static double GetLeft(DependencyObject obj) 

{ 

    return (double)obj.GetValue(LeftProperty); 

} 

 

public static void SetTop(DependencyObject obj, double value) 



{ 

    obj.SetValue(TopProperty, value); 

} 

 

public static double GetTop(DependencyObject obj) 

{ 

    return (double)obj.GetValue(TopProperty); 

} 

static void OnLeftOrTopPropertyChanged(DependencyObject obj, 

                                       DependencyPropertyChangedEventArgs args) 

{ 

    … 

} 

 

static void OnLeftOrTopPropertyChanged(DependencyObject obj, 

                                       DependencyPropertyChangedEventArgs args) 

{ 

    CanvasClone parent = VisualTreeHelper.GetParent(obj) as CanvasClone; 

 

    if (parent != null) 

        parent.InvalidateArrange(); 

} 



 

protected override Size MeasureOverride(Size availableSize) 

{ 

    foreach (UIElement child in Children) 

        child.Measure(new Size(Double.PositiveInfinity,  

                               Double.PositiveInfinity)); 

 

    return Size.Empty; 

} 

 

protected override Size ArrangeOverride(Size finalSize) 

{ 

    foreach (UIElement child in Children) 

        child.Arrange(new Rect( 

            new Point(GetLeft(child), GetTop(child)), child.DesiredSize)); 

 

    return base.ArrangeOverride(finalSize); 

} 



 

<Grid x:Name="ContentPanel" Grid.Row="1"> 

    <local:CanvasClone> 

        <local:CanvasClone.Resources> 

            <Style x:Key="ellipseStyle"  

                   TargetType="Ellipse"> 

                <Setter Property="Width" Value="100" /> 

                <Setter Property="Height" Value="100" /> 

                <Setter Property="Stroke" Value="{StaticResource PhoneAccentBrush}" 

/> 

                <Setter Property="StrokeThickness" Value="10" /> 

            </Style> 

        </local:CanvasClone.Resources> 

 

        <Ellipse Style="{StaticResource ellipseStyle}" 

                 local:CanvasClone.Left="0" local:CanvasClone.Top="0" /> 

 

        <Ellipse Style="{StaticResource ellipseStyle}" 

                 local:CanvasClone.Left="52" local:CanvasClone.Top="53" /> 

 

        <Ellipse Style="{StaticResource ellipseStyle}" 

                 local:CanvasClone.Left="116" local:CanvasClone.Top="92" /> 

 

        <Ellipse Style="{StaticResource ellipseStyle}" 

                 local:CanvasClone.Left="190" local:CanvasClone.Top="107" /> 

 

        <Ellipse Style="{StaticResource ellipseStyle}" 

                 local:CanvasClone.Left="263" local:CanvasClone.Top="92" /> 

 

        <Ellipse Style="{StaticResource ellipseStyle}" 

                 local:CanvasClone.Left="326" local:CanvasClone.Top="53" /> 

 

        <Ellipse Style="{StaticResource ellipseStyle}" 

                 local:CanvasClone.Left="380" local:CanvasClone.Top="0" /> 

    </local:CanvasClone> 

</Grid> 





<Slider Name="slider" … /> 



<TextBlock … > 

    <TextBlock.Text> 

        <Binding ElementName="slider" Path="Value" /> 

    </TextBlock.Text> 

</TextBlock> 

<TextBlock … Text="{Binding ElementName=slider, Path=Value}" … /> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="*" /> 

    </Grid.RowDefinitions> 

             

    <Slider Name="slider"  

            Value="90" 

            Grid.Row="0" 

            Maximum="180" 

            Margin="24" /> 

             

    <TextBlock Name="txtblk"  

               Text="{Binding ElementName=slider, Path=Value}"  

               Grid.Row="1" 

               FontSize="48" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" /> 

             

    <Rectangle Grid.Row="2" 

               Width="{Binding ElementName=slider, Path=Value}" 

               RenderTransformOrigin="0.5 0.5" 

               Fill="Blue"> 



        <Rectangle.RenderTransform> 

            <RotateTransform x:Name="rotate"  

                             Angle="90" /> 

        </Rectangle.RenderTransform> 

    </Rectangle> 

</Grid> 

°

°.)

<TextBlock … Text="{Binding Path=Value, ElementName=slider}" 

<TextBlock … Text="{Binding Value, ElementName=slider}" 

<TextBlock … Text="{Binding ElementName=slider, Path=Value}" 

Text="{Binding ElementName=ContentPanel, Path=Children[0].Value}" 

Text="{Binding ElementName=LayoutRoot, Path=Children[1].Children[0].Value}" 



Binding binding = new Binding(); 

binding.ElementName = "slider"; 

binding.Path = new PropertyPath("Value"); 

txtblk.SetBinding(TextBlock.TextProperty, binding); 

BindingOperations.SetBinding(txtblk, TextBlock.TextProperty, binding); 

<RotateTransform x:Name="rotate"  

                 Angle="{Binding ElementName=slider, Path=Value}" /> 



<Slider Name="slider"  

        Value="90" … /> 

<TextBlock Name="txtblk"  

           Text="{Binding ElementName=slider, Path=Value}" … /> 

<TextBlock Name="txtblk"  

           Text="90" … /> 

<Slider Name="slider"  

        Value="{Binding ElementName=txtblk, Path=Text}" … /> 

<Slider Name="slider"  

        Value="{Binding ElementName=txtblk, Path=Text, Mode=TwoWay}" … /> 



<TextBlock Name="txtblk"  

           Text="{Binding ElementName=slider, Path=Value}" … /> 

<Slider Name="slider"  

        Value="{Binding ElementName=rotate, Path=Angle, Mode=TwoWay}" … /> 



 

using System; 

using System.Globalization; 

using System.Windows.Data; 

 

namespace SliderBindings 

{ 

    public class TruncationConverter : IValueConverter 

    { 

        public object Convert(object value, Type targetType,  

                              object parameter, CultureInfo culture) 

        { 

            if (value is double) 

                return Math.Round((double)value); 

 

            return value; 

        } 

 

        public object ConvertBack(object value, Type targetType,  

                                  object parameter, CultureInfo culture) 

        { 

            return value; 

        } 

    } 

} 

xmlns:local="clr-namespace:SliderBindings" 



<phone:PhoneApplicationPage.Resources> 

    <local:TruncationConverter x:Key="truncate" /> 

    … 

</phone:PhoneApplicationPage.Resources> 

<TextBlock Name="txtblk"  

           Text="{Binding ElementName=slider,  

                          Path=Value,  

                          Converter={StaticResource truncate}}" … /> 

<!-- This is wrong! --> 

<TextBlock Name="txtblk"  

           Text="{Binding ElementName=slider,  

                          Path=Value,  

                          Converter=truncate}" … /> 



<TextBlock … > 

    <TextBlock.Text> 

        <Binding ElementName="slider" 

                 Path="Value"> 

            <Binding.Converter> 

                <local:TruncationConverter /> 

            </Binding.Converter> 

        </Binding> 

    </TextBlock.Text> 

</TextBlock> 

 

using System; 

using System.Globalization; 

using System.Windows.Data; 

 

namespace Petzold.Phone.Silverlight 

{ 

    public class StringFormatConverter : IValueConverter 

    { 

        public object Convert(object value, Type targetType, 

                              object parameter, CultureInfo culture) 

        { 

            if (targetType == typeof(string) && parameter is string) 

                return String.Format(parameter as string, value); 

 

            return value; 

        } 

 

        public object ConvertBack(object value, Type targetType, 

                                  object parameter, CultureInfo culture) 

        { 



            return value; 

        } 

    } 

} 

xmlns:petzold="clr-namespace:Petzold.Phone.Silverlight;assembly=Petzold.Phone.Silverlight" 

<phone:PhoneApplicationPage.Resources> 

    …     

    <petzold:StringFormatConverter x:Key="stringFormat" /> 

</phone:PhoneApplicationPage.Resources> 

Text="{Binding ElementName=slider,  

               Path=Value,  

               Converter={StaticResource stringFormat}, 

               ConverterParameter=…}" 

Text="{Binding ElementName=slider,  

               Path=Value,  

               Converter={StaticResource stringFormat}, 

               ConverterParameter='{0:F2}'}" 



Text="{Binding ElementName=slider,  

               Path=Value,  

               Converter={StaticResource stringFormat}, 

               ConverterParameter='The slider is {0:F2}'}" 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <StackPanel Orientation="Horizontal" 



                HorizontalAlignment="Center" 

                VerticalAlignment="Center"> 

                 

        <TextBlock Text="{Binding RelativeSource={RelativeSource Self},  

                                  Path=FontFamily}" /> 

                 

        <TextBlock Text=" - " /> 

                 

        <TextBlock Text="{Binding RelativeSource={RelativeSource Self},  

                                  Path=FontSize}" /> 

                 

        <TextBlock Text=" pixels" /> 

    </StackPanel> 

</Grid> 

<petzold:BorderedText Text="Ta Da!" 

                      FontFamily="Times New Roman" 

                      FontSize="96" 

                      FontStyle="Italic" 

                      FontWeight="Bold" 

                      TextDecorations="Underline" 

                      Foreground="Red" 

                      Background="Lime" 

                      BorderBrush="Blue" 

                      BorderThickness="8" 

                      CornerRadius="36" 

                      Padding="16 4" 

                      HorizontalAlignment="Center" 

                      VerticalAlignment="Center" /> 



 

using System; 

using System.Windows; 

using System.Windows.Controls; 

 

namespace Petzold.Phone.Silverlight 

{ 

    public partial class BorderedText : UserControl 

    { 

        public static readonly DependencyProperty TextProperty = 

            DependencyProperty.Register("Text", 

                typeof(string), 

                typeof(BorderedText), 

                new PropertyMetadata(null)); 

 

        public static readonly DependencyProperty TextAlignmentProperty = 

            DependencyProperty.Register("TextAlignment", 

                typeof(TextAlignment), 

                typeof(BorderedText), 

                new PropertyMetadata(TextAlignment.Left)); 

 

        public static readonly DependencyProperty TextDecorationsProperty = 

            DependencyProperty.Register("TextDecorations", 

                typeof(TextDecorationCollection), 

                typeof(BorderedText), 

                new PropertyMetadata(null)); 

 

        public static readonly DependencyProperty TextWrappingProperty = 

            DependencyProperty.Register("TextWrapping", 

                typeof(TextWrapping), 

                typeof(BorderedText), 

                new PropertyMetadata(TextWrapping.NoWrap)); 

 

        public static readonly DependencyProperty CornerRadiusProperty = 

            DependencyProperty.Register("CornerRadius", 

                typeof(CornerRadius), 

                typeof(BorderedText), 

                new PropertyMetadata(new CornerRadius())); 



 

        public BorderedText() 

        { 

            InitializeComponent(); 

        } 

 

        public string Text 

        { 

            set { SetValue(TextProperty, value); } 

            get { return (string)GetValue(TextProperty); } 

        } 

 

        public TextAlignment TextAlignment 

        { 

            set { SetValue(TextAlignmentProperty, value); } 

            get { return (TextAlignment)GetValue(TextAlignmentProperty); } 

        } 

 

        public TextDecorationCollection TextDecorations 

        { 

            set { SetValue(TextDecorationsProperty, value); } 

            get { return 

(TextDecorationCollection)GetValue(TextDecorationsProperty); } 

        } 

 

        public TextWrapping TextWrapping 

        { 

            set { SetValue(TextWrappingProperty, value); } 

            get { return (TextWrapping)GetValue(TextWrappingProperty); } 

        } 

 

        public CornerRadius CornerRadius 

        { 

            set { SetValue(CornerRadiusProperty, value); } 

            get { return (CornerRadius)GetValue(CornerRadiusProperty); } 

        } 

    } 

} 

 

<UserControl x:Class="Petzold.Phone.Silverlight.BorderedText" 

             xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation" 

             xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" 

             xmlns:d="http://schemas.microsoft.com/expression/blend/2008" 

             Name="this"> 

     

    <Border Background="{Binding ElementName=this, Path=Background}" 

            BorderBrush="{Binding ElementName=this, Path=BorderBrush}" 



            BorderThickness="{Binding ElementName=this, Path=BorderThickness}" 

            CornerRadius="{Binding ElementName=this, Path=CornerRadius}" 

            Padding="{Binding ElementName=this, Path=Padding}"> 

 

        <TextBlock Text="{Binding ElementName=this, Path=Text}" 

                   TextAlignment="{Binding ElementName=this, Path=TextAlignment}" 

                   TextDecorations="{Binding ElementName=this, 

Path=TextDecorations}" 

                   TextWrapping="{Binding ElementName=this, Path=TextWrapping}" /> 

    </Border> 

</UserControl> 

Name="this" 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <petzold:BorderedText Text="Ta Da!" 

                          FontFamily="Times New Roman" 

                          FontSize="96" 

                          FontStyle="Italic" 

                          FontWeight="Bold" 

                          TextDecorations="Underline" 

                          Foreground="Red" 

                          Background="Lime" 

                          BorderBrush="Blue" 

                          BorderThickness="8" 

                          CornerRadius="36" 

                          Padding="16 4" 

                          HorizontalAlignment="Center" 

                          VerticalAlignment="Center" /> 

</Grid> 



public interface INotifyPropertyChanged 

{ 

    event PropertyChangedEventHandler PropertyChanged: 

} 





 

using System; 

using System.ComponentModel; 

using System.Windows.Threading;  

 

namespace Petzold.Phone.Silverlight 

{ 

    public class Clock : INotifyPropertyChanged 

    { 

        int hour, min, sec; 

        DateTime date; 

 

        public event PropertyChangedEventHandler PropertyChanged; 

 

        public Clock() 

        { 

            OnTimerTick(null, null); 

 

            DispatcherTimer tmr = new DispatcherTimer(); 

            tmr.Interval = TimeSpan.FromSeconds(0.1); 

            tmr.Tick += OnTimerTick; 

            tmr.Start(); 

        } 

 

        public int Hour 

        { 

            protected set 

            { 

                if (value != hour) 

                { 

                    hour = value; 

                    OnPropertyChanged(new PropertyChangedEventArgs("Hour")); 

                } 

            } 

            get  

            {  

                return hour;  

            } 

        } 

 

        public int Minute 

        { 

            protected set 

            { 

                if (value != min) 

                { 

                    min = value; 

                    OnPropertyChanged(new PropertyChangedEventArgs("Minute")); 

                } 

            } 

            get  

            {  

                return min;  



            } 

        } 

 

        public int Second 

        { 

            protected set 

            { 

                if (value != sec) 

                { 

                    sec = value; 

                    OnPropertyChanged(new PropertyChangedEventArgs("Second")); 

                } 

            } 

            get 

            { 

                return sec; 

            } 

        } 

 

        public DateTime Date 

        { 

            protected set 

            { 

                if (value != date) 

                { 

                    date = value; 

                    OnPropertyChanged(new PropertyChangedEventArgs("Date")); 

                } 

            } 

            get 

            { 

                return date; 

            } 

        } 

 

        protected virtual void OnPropertyChanged(PropertyChangedEventArgs args) 

        { 

            if (PropertyChanged != null) 

                PropertyChanged(this, args); 

        } 

 

        void OnTimerTick(object sender, EventArgs args) 

        { 

            DateTime dt = DateTime.Now; 

            Hour = dt.Hour; 

            Minute = dt.Minute; 

            Second = dt.Second; 

            Date = DateTime.Today; 

        } 

    } 

} 



public int Hour 

{ 

    protected set 

    { 

        if (value != hour) 

        { 

            hour = value; 

            OnPropertyChanged(new PropertyChangedEventArgs("Hour")); 

        } 

    } 

    get  

    {  

        return hour;  

    } 

} 

xmlns:petzold="clr-namespace:Petzold.Phone.Silverlight;assembly=Petzold.Phone.Silverlight" 

<TextBlock> 

    <TextBlock.Text> 

        <Binding Path="Second"> 



            <Binding.Source> 

                <petzold:Clock /> 

            </Binding.Source> 

        </Binding> 

    </TextBlock.Text> 

</TextBlock> 

<phone:PhoneApplicationPage.Resources> 

    <petzold:Clock x:Key="clock" /> 

    … 

</phone:PhoneApplicationPage.Resources> 

TextBlock Text="{Binding Source={StaticResource clock}, Path=Second}" /> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <StackPanel Orientation="Horizontal" 

                HorizontalAlignment="Center" 

                VerticalAlignment="Center"> 

        <TextBlock Text="The current seconds are " /> 

        <TextBlock Text="{Binding Source={StaticResource clock},  

                                  Path=Second}" /> 

    </StackPanel> 

</Grid> 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock HorizontalAlignment="Center" 

               VerticalAlignment="Center" 

               Text="{Binding Source={StaticResource clock},  

                              Path=Second, 

                              Converter={StaticResource stringFormat}, 

                              ConverterParameter='The current seconds are {0}'}" /> 

</Grid> 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <StackPanel Orientation="Horizontal" 

                HorizontalAlignment="Center" 

                VerticalAlignment="Center"> 

        <TextBlock Text="{Binding Source={StaticResource clock},  

                                  Path=Hour}" /> 

        <TextBlock Text="{Binding Source={StaticResource clock},  

                                  Path=Minute, 

                                  Converter={StaticResource stringFormat}, 

                                  ConverterParameter=':{0:D2}'}" /> 

        <TextBlock Text="{Binding Source={StaticResource clock},  

                                  Path=Second, 

                                  Converter={StaticResource stringFormat}, 

                                  ConverterParameter=':{0:D2}'}" /> 

    </StackPanel> 

</Grid> 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <StackPanel DataContext="{Binding Source={StaticResource clock}}" 

                Orientation="Horizontal" 

                HorizontalAlignment="Center" 

                VerticalAlignment="Center"> 

        <TextBlock Text="{Binding Path=Hour}" /> 

        <TextBlock Text="{Binding Path=Minute, 

                                  Converter={StaticResource stringFormat}, 

                                  ConverterParameter=':{0:D2}'}" /> 

        <TextBlock Text="{Binding Path=Second, 

                                  Converter={StaticResource stringFormat}, 

                                  ConverterParameter=':{0:D2}'}" /> 

    </StackPanel> 

</Grid> 



DataContext="{Binding Source={StaticResource clock}}" 

DataContext="{StaticResource clock}" 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <StackPanel DataContext="{Binding Source={StaticResource clock}}" 

                Orientation="Horizontal" 

                HorizontalAlignment="Center" 

                VerticalAlignment="Center"> 

        <TextBlock Text="{Binding Hour}" /> 

        <TextBlock Text="{Binding Minute, 

                                  Converter={StaticResource stringFormat}, 

                                  ConverterParameter=':{0:D2}'}" /> 

        <TextBlock Text="{Binding Second, 

                                  Converter={StaticResource stringFormat}, 

                                  ConverterParameter=':{0:D2}'}" /> 

    </StackPanel> 

</Grid> 

<TextBlock Text="{Binding Hour}" /> 



<Border Background="{Binding ElementName=this, Path=Background}" 

        BorderBrush="{Binding ElementName=this, Path=BorderBrush}" 

        BorderThickness="{Binding ElementName=this, Path=BorderThickness}" 

        CornerRadius="{Binding ElementName=this, Path=CornerRadius}" 

        Padding="{Binding ElementName=this, Path=Padding}"> 

 

    <TextBlock Text="{Binding ElementName=this, Path=Text}" 

               TextAlignment="{Binding ElementName=this, Path=TextAlignment}" 

               TextDecorations="{Binding ElementName=this, Path=TextDecorations}" 

               TextWrapping="{Binding ElementName=this, Path=TextWrapping}" /> 

</Border> 

<Border DataContext="{Binding ElementName=this}" 

        Background="{Binding Background}" 

        BorderBrush="{Binding BorderBrush}" 

        BorderThickness="{Binding BorderThickness}" 



        CornerRadius="{Binding CornerRadius}" 

        Padding="{Binding Padding}"> 

 

    <TextBlock Text="{Binding Path=Text}" 

               TextAlignment="{Binding Path=TextAlignment}" 

               TextDecorations="{Binding Path=TextDecorations}" 

               TextWrapping="{Binding ElementName=this, Path=TextWrapping}" /> 

</Border> 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <StackPanel HorizontalAlignment="Center" 

                VerticalAlignment="Center"> 

        <StackPanel Orientation="Horizontal"> 

            <TextBlock Text="It's day number " /> 

            <TextBlock Text="{Binding Source={StaticResource clock}, 

                                      Path=Date.Day}" /> 

            <TextBlock Text=" of month " /> 

            <TextBlock Text="{Binding Source={StaticResource clock}, 

                                      Path=Date.Month}" /> 

        </StackPanel> 

        <StackPanel Orientation="Horizontal"> 

            <TextBlock Text=" of the year " /> 

            <TextBlock Text="{Binding Source={StaticResource clock}, 

                                      Path=Date.Year}" /> 

            <TextBlock Text=", a " /> 

            <TextBlock Text="{Binding Source={StaticResource clock}, 

                                      Path=Date.DayOfWeek}" /> 

            < TextBlock Text="." /> 

        </StackPanel> 

    </StackPanel> 

</Grid> 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <StackPanel DataContext="{StaticResource clock}" 

                HorizontalAlignment="Center" 

                VerticalAlignment="Center"> 

        <StackPanel Orientation="Horizontal"> 

            <TextBlock Text="It's day number " /> 

            <TextBlock Text="{Binding Date.Day}" /> 

            <TextBlock Text=" of month " /> 

            <TextBlock Text="{Binding Date.Month}" /> 



        </StackPanel> 

        <StackPanel Orientation="Horizontal"> 

            <TextBlock Text=" of the year " /> 

            <TextBlock Text="{Binding Date.Year}" /> 

            <TextBlock Text=", a " /> 

            <TextBlock Text="{Binding Date.DayOfWeek}" /> 

            <TextBlock Text="." /> 

        </StackPanel> 

    </StackPanel> 

</Grid> 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <StackPanel DataContext="{Binding Source={StaticResource clock}, 

                                      Path=Date}" 

                HorizontalAlignment="Center" 

                VerticalAlignment="Center"> 



        <StackPanel Orientation="Horizontal"> 

            <TextBlock Text="It's day number " /> 

            <TextBlock Text="{Binding Day}" /> 

            <TextBlock Text=" of month " /> 

            <TextBlock Text="{Binding Month}" /> 

        </StackPanel> 

        <StackPanel Orientation="Horizontal"> 

            <TextBlock Text=" of the year " /> 

            <TextBlock Text="{Binding Year}" /> 

            <TextBlock Text=", a " /> 

            <TextBlock Text="{Binding DayOfWeek}" /> 

            <TextBlock Text="." /> 

        </StackPanel> 

    </StackPanel> 

</Grid> 

<!-- This will not work! --> 

<TextBlock TextWrapping="Wrap"> 

    This represents some long text that needs to display a month name of 

    <Run Text="{Binding Source={StaticResource clock}, 

                        Path=Date, 

                        Converter={StaticResource stringFormat}, 

                        ConverterParameter='{0:MMMM}'}" /> 

    and then continue with the rest of the paragraph. 

</TextBlock> 



 

using System; 

using System.ComponentModel; 

 

namespace Petzold.Phone.Silverlight 

{ 

    public class TwelveHourClock : Clock 

    { 

        int hour12; 

        bool isam, ispm; 

 

        public int Hour12 

        { 

            protected set 

            { 

                if (value != hour12) 

                { 

                    hour12 = value; 

                    OnPropertyChanged(new PropertyChangedEventArgs("Hour12")); 

                } 

            } 

            get 

            { 

                return hour12; 

            } 

        } 

 

        public bool IsAm 

        { 

            protected set 

            { 

                if (value != isam) 



                { 

                    isam = value; 

                    OnPropertyChanged(new PropertyChangedEventArgs("IsAm")); 

                } 

            } 

            get 

            { 

                return isam; 

            } 

        } 

 

        public bool IsPm 

        { 

            protected set 

            { 

                if (value != ispm) 

                { 

                    ispm = value; 

                    OnPropertyChanged(new PropertyChangedEventArgs("IsPm")); 

                } 

            } 

            get 

            { 

                return ispm; 

            } 

        } 

 

        protected override void OnPropertyChanged(PropertyChangedEventArgs args) 

        { 

            if (args.PropertyName == "Hour") 

            { 

                Hour12 = (Hour - 1) % 12 + 1; 

                IsAm = Hour < 12; 

                IsPm = !IsAm; 

            } 

 

            base.OnPropertyChanged(args); 

        } 

    } 

} 



<phone:PhoneApplicationPage.Resources> 

    <petzold:TwelveHourClock x:Key="clock12" /> 

</phone:PhoneApplicationPage.Resources> 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <StackPanel DataContext="{StaticResource clock12}"  

                Orientation="Horizontal" 

                HorizontalAlignment="Center" 

                VerticalAlignment="Center"> 

        <TextBlock Text="It's after " /> 

        <TextBlock Text="{Binding Hour}" /> 

        <TextBlock Text=" in the morning." /> 

        <TextBlock Text=" in the afternoon." /> 

    </StackPanel> 

</Grid> 

 

using System; 

using System.Globalization; 

using System.Windows; 

using System.Windows.Data; 

 

namespace Petzold.Phone.Silverlight 

{ 

    public class BooleanToVisibilityConverter : IValueConverter 

    { 

        public object Convert(object value, Type targetType, 

                              object parameter, CultureInfo culture) 

        { 

            return (bool)value ? Visibility.Visible : Visibility.Collapsed; 

        } 

 

        public object ConvertBack(object value, Type targetType, 

                                  object parameter, CultureInfo culture) 

        { 

            return (Visibility)value == Visibility.Visible; 

        } 

    } 

} 



<phone:PhoneApplicationPage.Resources> 

    <petzold:TwelveHourClock x:Key="clock12" /> 

    <petzold:BooleanToVisibilityConverter x:Key="booleanToVisibility" /> 

</phone:PhoneApplicationPage.Resources> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <StackPanel DataContext="{StaticResource clock12}" 

                Orientation="Horizontal" 

                HorizontalAlignment="Center" 

                VerticalAlignment="Center"> 

        <TextBlock Text="It's after " /> 

        <TextBlock Text="{Binding Hour}" /> 

        <TextBlock Text=" in the morning." 

                   Visibility="{Binding IsAm,  

                                    Converter={StaticResource booleanToVisibility}}" 

/> 

        <TextBlock Text=" in the afternoon." 

                   Visibility="{Binding IsPm,  

                                    Converter={StaticResource 

booleanToVisibility}}"/> 

    </StackPanel> 

</Grid> 



 

using System; 

using System.Globalization; 

using System.Windows.Data; 

using System.Windows.Media; 

 

namespace BinaryClock 

{ 

    public class DecimalBitToBrushConverter : IValueConverter 

    { 

        public Brush ZeroBitBrush { set; get; } 

        public Brush OneBitBrush { set; get; } 

 

        public object Convert(object value, Type targetType, 

                              object parameter, CultureInfo culture) 

        { 



            int number = (int)value; 

            int bit = Int32.Parse(parameter as string); 

            int digit = number / PowerOfTen(bit / 4) % 10; 

 

            return ((digit & (1 << (bit % 4))) == 0) ? ZeroBitBrush : OneBitBrush; 

        } 

 

        public object ConvertBack(object value, Type targetType, 

                                  object parameter, CultureInfo culture) 

        { 

            return null; 

        } 

 

        int PowerOfTen(int exp) 

        { 

            int value = 1; 

 

            for (int i = 0; i < exp; i++) 

                value *= 10; 

 

            return value; 

        } 

    } 

} 



 

<UserControl  

  x:Class="BinaryClock.BinaryNumberRow" 

  xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation" 

  xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" 

  xmlns:petzold="clr-

namespace:Petzold.Phone.Silverlight;assembly=Petzold.Phone.Silverlight" 

  xmlns:local="clr-namespace:BinaryClock"> 

     

    <UserControl.Resources> 

        <Style x:Key="ellipseStyle" TargetType="Ellipse"> 

            <Setter Property="Width" Value="48" /> 

            <Setter Property="Height" Value="48" /> 

            <Setter Property="Stroke" Value="{StaticResource PhoneForegroundBrush}" 

/> 

            <Setter Property="StrokeThickness" Value="2" /> 

        </Style> 

 

        <local:DecimalBitToBrushConverter x:Key="converter"  

                                          ZeroBitBrush="{x:Null}" 

                                          OneBitBrush="Red" /> 

    </UserControl.Resources> 

     

    <petzold:UniformStack Orientation="Horizontal"> 

        <Ellipse Style="{StaticResource ellipseStyle}" 

                 Fill="{Binding Converter={StaticResource converter}, 

                                ConverterParameter=6}" /> 

 

        <Ellipse Style="{StaticResource ellipseStyle}" 

                 Fill="{Binding Converter={StaticResource converter}, 

                                ConverterParameter=5}" /> 

 

        <Ellipse Style="{StaticResource ellipseStyle}" 

                 Fill="{Binding Converter={StaticResource converter}, 

                                ConverterParameter=4}" /> 

 

        <Ellipse Style="{StaticResource ellipseStyle}" 

                 Stroke="{x:Null}" /> 

 

        <Ellipse Style="{StaticResource ellipseStyle}" 

                 Fill="{Binding Converter={StaticResource converter}, 

                                ConverterParameter=3}" /> 

 

        <Ellipse Style="{StaticResource ellipseStyle}" 

                 Fill="{Binding Converter={StaticResource converter}, 

                                ConverterParameter=2}" /> 

 

        <Ellipse Style="{StaticResource ellipseStyle}" 

                 Fill="{Binding Converter={StaticResource converter}, 

                                ConverterParameter=1}" /> 

 



        <Ellipse Style="{StaticResource ellipseStyle}" 

                 Fill="{Binding Converter={StaticResource converter}, 

                                ConverterParameter=0}" /> 

    </petzold:UniformStack> 

</UserControl> 

 

<phone:PhoneApplicationPage.Resources> 

    <petzold:TwelveHourClock x:Key="clock12" /> 

</phone:PhoneApplicationPage.Resources> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

 

    <StackPanel DataContext="{StaticResource clock12}" 

                VerticalAlignment="Center"> 

             

        <local:BinaryNumberRow DataContext="{Binding Hour12}" 

                               Margin="0 12" /> 

 

        <local:BinaryNumberRow DataContext="{Binding Minute}"  

                               Margin="0 12" /> 

 

        <local:BinaryNumberRow DataContext="{Binding Second}"  

                               Margin="0 12" /> 

    </StackPanel> 

</Grid> 



 

using System.ComponentModel; 

 

namespace Petzold.Phone.Silverlight 

{ 

    public class Adder : INotifyPropertyChanged 

    { 

        public event PropertyChangedEventHandler PropertyChanged; 



 

        double augend = 0; 

        double addend = 0; 

        double sum = 0; 

 

        public double Augend 

        { 

            set 

            { 

                if (augend != value) 

                { 

                    augend = value; 

                    OnPropertyChanged(new PropertyChangedEventArgs("Augend")); 

                    CalculateNewSum(); 

                } 

            } 

            get 

            { 

                return augend; 

            } 

        } 

 

        public double Addend 

        { 

            set 

            { 

                if (addend != value) 

                { 

                    addend = value; 

                    OnPropertyChanged(new PropertyChangedEventArgs("Addend")); 

                    CalculateNewSum(); 

                } 

            } 

            get 

            { 

                return addend; 

            } 

        } 

 

        public double Sum 

        { 

            protected set 

            { 

                if (sum != value) 

                { 

                    sum = value; 

                    OnPropertyChanged(new PropertyChangedEventArgs("Sum")); 

                } 

            } 

 

            get 

            { 

                return sum; 

            } 

        } 



 

        void CalculateNewSum() 

        { 

            Sum = Augend + Addend; 

        } 

 

        protected virtual void OnPropertyChanged(PropertyChangedEventArgs args) 

        { 

            if (PropertyChanged != null) 

                PropertyChanged(this, args); 

        } 

    } 

} 

 

<phone:PhoneApplicationPage.Resources> 

    <petzold:Adder x:Key="adder" /> 

    <petzold:StringFormatConverter x:Key="stringFormat" /> 

</phone:PhoneApplicationPage.Resources> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0" 

      DataContext="{Binding Source={StaticResource adder}}"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="Auto" /> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="Auto" /> 

    </Grid.RowDefinitions> 

             

    <Slider Grid.Row="0"  

            Minimum="-100" 



            Maximum="100" 

            Margin="24" 

            Value="{Binding Augend, Mode=TwoWay}" /> 

 

    <Slider Grid.Row="2"  

            Minimum="-100" 

            Maximum="100" 

            Margin="24" 

            Value="{Binding Addend, Mode=TwoWay}" /> 

             

    <TextBlock Grid.Row="1" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" 

               FontSize="48" 

               Text="{Binding Sum, 

                              Converter={StaticResource stringFormat}, 

                              ConverterParameter=' {0:F2} '}" /> 

</Grid> 



 

using System; 

using System.Globalization; 

using System.Windows.Data; 

using System.Windows.Media; 

 

namespace Petzold.Phone.Silverlight 

{ 

    public class ValueToBrushConverter : IValueConverter 

    { 

        public double Criterion { set; get; } 

        public Brush GreaterThanBrush { get; set; } 

        public Brush EqualToBrush { get; set; } 

        public Brush LessThanBrush { get; set; } 

 

        public object Convert(object value, Type targetType, 

                              object parameter, CultureInfo culture) 

        { 



            double doubleVal = (value as IConvertible).ToDouble(culture); 

            return doubleVal >= Criterion ? doubleVal == Criterion ? EqualToBrush :  

                                                                     

GreaterThanBrush :  

                                                                     LessThanBrush; 

        } 

 

        public object ConvertBack(object value, Type targetType, 

                                 object parameter, CultureInfo culture) 

        { 

            return null; 

        } 

    } 

} 

 

<phone:PhoneApplicationPage.Resources> 

    <petzold:Adder x:Key="adder" /> 

    <petzold:StringFormatConverter x:Key="stringFormat" /> 

    <petzold:ValueToBrushConverter x:Key="valueToBrush" 

                        Criterion="0" 

                        LessThanBrush="Red" 

                        EqualToBrush="{StaticResource PhoneForegroundBrush}" 

                        GreaterThanBrush="{StaticResource PhoneForegroundBrush}" /> 

</phone:PhoneApplicationPage.Resources> 

 

<Grid … > 

    … 

    <TextBlock Grid.Row="1" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" 

               FontSize="48" 



               Text="{Binding Sum, 

                              Converter={StaticResource stringFormat}, 

                              ConverterParameter=' {0:F2} '}" 

                        

               Foreground="{Binding Sum, 

                                    Converter={StaticResource valueToBrush}}" /> 

</Grid> 



 

using System; 

using System.ComponentModel; 

 

namespace Petzold.Phone.Silverlight 

{ 

    public class QuadraticEquationSolver : INotifyPropertyChanged 

    { 

        Complex solution1; 

        Complex solution2; 

        bool hasTwoSolutions; 

        double a, b, c; 

 

        public event PropertyChangedEventHandler PropertyChanged; 

 

        public double A 

        { 

            set 

            { 

                if (a != value) 

                { 

                    a = value; 

                    OnPropertyChanged(new PropertyChangedEventArgs("A")); 

                    CalculateNewSolutions(); 

                } 

            } 

            get 

            { 

                return a; 

            } 

        } 

 

        public double B 



        { 

            set 

            { 

                if (b != value) 

                { 

                    b = value; 

                    OnPropertyChanged(new PropertyChangedEventArgs("B")); 

                    CalculateNewSolutions(); 

                } 

            } 

            get 

            { 

                return b; 

            } 

        } 

 

        public double C 

        { 

            set 

            { 

                if (c != value) 

                { 

                    c = value; 

                    OnPropertyChanged(new PropertyChangedEventArgs("C")); 

                    CalculateNewSolutions(); 

                } 

            } 

            get 

            { 

                return c; 

            } 

        } 

 

        public Complex Solution1 

        { 

            protected set 

            { 

                if (!solution1.Equals(value)) 

                { 

                    solution1 = value; 

                    OnPropertyChanged(new PropertyChangedEventArgs("Solution1")); 

                } 

            } 

 

            get 

            { 

                return solution1; 

            } 

        } 

 

        public Complex Solution2 

        { 

            protected set 

            { 

                if (!solution2.Equals(value)) 



                { 

                    solution2 = value; 

                    OnPropertyChanged(new PropertyChangedEventArgs("Solution2")); 

                } 

            } 

 

            get 

            { 

                return solution2; 

            } 

        } 

 

        public bool HasTwoSolutions 

        { 

            protected set 

            { 

                if (hasTwoSolutions != value) 

                { 

                    hasTwoSolutions = value; 

                    OnPropertyChanged(new 

PropertyChangedEventArgs("HasTwoSolutions")); 

                    OnPropertyChanged(new 

PropertyChangedEventArgs("HasOneSolution")); 

                } 

            } 

 

            get 

            { 

                return hasTwoSolutions; 

            } 

        } 

 

        public bool HasOneSolution 

        { 

            get  

            { 

                return !hasTwoSolutions; 

            } 

        } 

 

        void CalculateNewSolutions() 

        { 

            if (A == 0 && B == 0 && C == 0) 

            { 

                Solution1 = new Complex(0, 0); 

                HasTwoSolutions = false; 

                return; 

            } 

 

            if (A == 0) 

            { 

                Solution1 = new Complex(-C / B, 0); 

                HasTwoSolutions = false; 

                return; 

            } 



 

            double discriminant = B * B - 4 * A * C; 

            double denominator = 2 * A; 

            double real = -B / denominator; 

            double imaginary = 

                Math.Sqrt(Math.Abs(discriminant)) / denominator; 

 

            if (discriminant == 0) 

            { 

                Solution1 = new Complex(real, 0); 

                HasTwoSolutions = false; 

                return; 

            } 

 

            Solution1 = new Complex(real, imaginary); 

            Solution2 = new Complex(real, -imaginary); 

            HasTwoSolutions = true; 

        } 

 

        protected virtual void OnPropertyChanged(PropertyChangedEventArgs args) 

        { 

            if (PropertyChanged != null) 

                PropertyChanged(this, args); 

        } 

    } 

} 

 

using System; 

 

namespace Petzold.Phone.Silverlight 

{ 

    public struct Complex : IFormattable 

    { 

        public double Real { get; set; } 

        public double Imaginary { get; set; } 

 

        public Complex(double real, double imaginary) : this() 

        { 

            Real = real; 

            Imaginary = imaginary; 

        } 

 

        public override string ToString() 

        { 

            if (Imaginary == 0) 



                return Real.ToString(); 

 

            return String.Format("{0} {1} {2}i", 

                                 Real, 

                                 Math.Sign(Imaginary) >= 1 ? "+" : "–", 

                                 Math.Abs(Imaginary)); 

        } 

        public string ToString(string format, IFormatProvider provider) 

        { 

            if (Imaginary == 0) 

                return Real.ToString(format, provider); 

 

            return String.Format(provider,  

                                 "{0} {1} {2}i", 

                                 Real.ToString(format, provider), 

                                 Math.Sign(Imaginary) >= 1 ? "+" : "–", 

                                 Math.Abs(Imaginary).ToString(format, provider)); 

        } 

 

    } 

} 

 

<phone:PhoneApplicationPage.Resources> 

    <petzold:QuadraticEquationSolver x:Key="solver" /> 

    <petzold:StringFormatConverter x:Key="stringFormat" /> 

    <petzold:BooleanToVisibilityConverter x:Key="booleanToVisibility" /> 

</phone:PhoneApplicationPage.Resources> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <StackPanel DataContext="{Binding Source={StaticResource solver}}"> 

        <StackPanel Orientation="Horizontal" 



                    HorizontalAlignment="Center" 

                    Margin="12"> 

 

            <TextBox Text="{Binding A, Mode=TwoWay}"  

                     InputScope="Number" 

                     Width="100" /> 

 

            <TextBlock Text=" x" VerticalAlignment="Center" /> 

            <TextBlock Text="2" VerticalAlignment="Center"> 

                <TextBlock.RenderTransform> 

                    <ScaleTransform ScaleX="0.7" ScaleY="0.7" /> 

                </TextBlock.RenderTransform> 

            </TextBlock>  

            <TextBlock Text=" + " VerticalAlignment="Center" /> 

 

            <TextBox Text="{Binding B, Mode=TwoWay}" 

                     InputScope="Number"  

                     Width="100" /> 

 

            <TextBlock Text=" x + " VerticalAlignment="Center" /> 

 

            <TextBox Text="{Binding C, Mode=TwoWay}" 

                     InputScope="Number"  

                     Width="100" /> 

 

            <TextBlock Text=" = 0" VerticalAlignment="Center" /> 

        </StackPanel> 

                 

        <TextBlock Text="{Binding Solution1, 

                                  Converter={StaticResource stringFormat}, 

                                  ConverterParameter='x = {0:F3}'}"  

                   HorizontalAlignment="Center" /> 

 

        <TextBlock Text="{Binding Solution2, 

                                  Converter={StaticResource stringFormat}, 

                                  ConverterParameter='x = {0:F3}'}" 

                   Visibility="{Binding HasTwoSolutions, 

                                        Converter={StaticResource 

booleanToVisibility}}" 

                   HorizontalAlignment="Center" /> 

    </StackPanel> 

</Grid> 



<TextBox Text="{Binding A, Mode=TwoWay, 

                           UpdateSourceTrigger=Explicit}"  

         InputScope="Number" 

         Width="100" /> 



<TextBox Text="{Binding A, Mode=TwoWay, 

                           UpdateSourceTrigger=Explicit}"  

         InputScope="Number" 

         Width="100" 

         TextChanged="OnTextBoxTextChanged" /> 

void OnTextBoxTextChanged(object sender, TextChangedEventArgs args) 

{ 

    TextBox txtbox = sender as TextBox; 

    BindingExpression bindingExpression = txtbox.GetBindingExpression(TextBox.TextProperty); 

    bindingExpression.UpdateSource(); 

} 

<TextBox Text="{Binding A, Mode=TwoWay, 

                           UpdateSourceTrigger=Explicit, 

                           ValidatesOnExceptions=True, 



                           NotifyOnValidationError=True}"  

         InputScope="Number" 

         Width="100" 

         TextChanged="OnTextBoxTextChanged" /> 

readonly Brush okBrush; 

static readonly Brush errorBrush = new SolidColorBrush(Colors.Red); 

 

public MainPage() 

{ 

    InitializeComponent();  

    okBrush = new TextBox().Foreground; 

    BindingValidationError += OnBindingValidationError; 

} 

void OnBindingValidationError(object sender, ValidationErrorEventArgs args) 

{ 

    TextBox txtbox = args.OriginalSource as TextBox; 

    txtbox.Foreground = errorBrush; 

} 

void OnTextBoxTextChanged(object sender, TextChangedEventArgs args) 

{ 

    TextBox txtbox = sender as TextBox; 

    txtbox.Foreground = okBrush; 

    … 

} 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <StackPanel DataContext="{Binding Source={StaticResource solver}}"> 

        <StackPanel Orientation="Horizontal" 

                    HorizontalAlignment="Center" 

                    Margin="12"> 

 

            <TextBox Text="{Binding A, Mode=TwoWay, 

                                       UpdateSourceTrigger=Explicit, 

                                       ValidatesOnExceptions=True, 

                                       NotifyOnValidationError=True}"  



                     InputScope="Number" 

                     Width="100" 

                     TextChanged="OnTextBoxTextChanged" /> 

 

            <TextBlock Text=" x" VerticalAlignment="Center" /> 

            <TextBlock Text="2" VerticalAlignment="Center"> 

                <TextBlock.RenderTransform> 

                    <ScaleTransform ScaleX="0.7" ScaleY="0.7" /> 

                </TextBlock.RenderTransform> 

            </TextBlock> 

            <TextBlock Text=" + " VerticalAlignment="Center" /> 

 

            <TextBox Text="{Binding B, Mode=TwoWay,  

                                       UpdateSourceTrigger=Explicit, 

                                       ValidatesOnExceptions=True, 

                                       NotifyOnValidationError=True}" 

                     InputScope="Number"  

                     Width="100" 

                     TextChanged="OnTextBoxTextChanged" /> 

 

            <TextBlock Text=" x + " VerticalAlignment="Center" /> 

 

            <TextBox Text="{Binding C, Mode=TwoWay,  

                                       UpdateSourceTrigger=Explicit, 

                                       ValidatesOnExceptions=True, 

                                       NotifyOnValidationError=True}" 

                     InputScope="Number"  

                     Width="100" 

                     TextChanged="OnTextBoxTextChanged" /> 

 

            <TextBlock Text=" = 0" VerticalAlignment="Center" /> 

        </StackPanel> 

        <StackPanel Name="result" 

                    Orientation="Horizontal" 

                    HorizontalAlignment="Center"> 

 

            <TextBlock Text="{Binding Solution1.Real, 

                                      Converter={StaticResource stringFormat}, 

                                      ConverterParameter='x = {0:F3} '}" /> 

            <TextBlock Text="+"                             

                       Visibility="{Binding HasOneSolution, 

                                        Converter={StaticResource 

booleanToVisibility}}" /> 

 

            <TextBlock Text="&#x00B1;"                             

                       Visibility="{Binding HasTwoSolutions, 

                                        Converter={StaticResource 

booleanToVisibility}}" /> 

 

            <TextBlock Text="{Binding Solution1.Imaginary, 

                                      Converter={StaticResource stringFormat}, 

                                      ConverterParameter=' {0:F3}i'}" /> 

        </StackPanel> 

    </StackPanel> 

</Grid> 



 

using System; 

using System.Windows; 

using System.Windows.Controls; 

using System.Windows.Data; 

using System.Windows.Media; 

using Microsoft.Phone.Controls; 

 

namespace QuadraticEquationSolver2 

{ 

    public partial class MainPage : PhoneApplicationPage 

    { 

        readonly Brush okBrush; 

        static readonly Brush errorBrush = new SolidColorBrush(Colors.Red); 

 

        public MainPage() 

        { 

            InitializeComponent(); 

            okBrush = new TextBox().Foreground; 

            BindingValidationError += OnBindingValidationError; 

        } 

 

        void OnTextBoxTextChanged(object sender, TextChangedEventArgs args) 

        { 

            TextBox txtbox = sender as TextBox; 

            txtbox.Foreground = okBrush; 

 

            BindingExpression bindingExpression = 

                txtbox.GetBindingExpression(TextBox.TextProperty); 

            bindingExpression.UpdateSource(); 

        } 

 

        void OnBindingValidationError(object sender, ValidationErrorEventArgs args) 

        { 

            TextBox txtbox = args.OriginalSource as TextBox; 

            txtbox.Foreground = errorBrush; 

        } 

    } 

} 







 

 

 

 

 

 

 

 

 

 



<Canvas Background="LightCyan"> 

    <Line X1="50" Y1="100" 

          X2="200" Y2="150" 

          Stroke="Blue" /> 

</Canvas> 

 

<Grid Background="LightCyan"> 

    <Line X1="50" Y1="100" 

          X2="200" Y2="150" 

          Stroke="Blue" /> 

</Grid> 

 



<Canvas Background="LightCyan"> 

    <Line X1="50" Y1="100" 

          X2="200" Y2="150" 

          Canvas.Left="150" 

          Canvas.Top="100" 

          Stroke="Blue" /> 

</Canvas> 

 



<Grid Background="LightCyan"> 

    <Line X1="100" Y1="300" 

          X2="200" Y2="50" 

          Stroke="Blue" /> 

 

    <Line X1="50"  Y1="100" 

          X2="300" Y2="200" 

          Stroke="Red" /> 

</Grid> 

<Grid Background="LightCyan"> 

    <Line X1="100" Y1="300" 

          X2="200" Y2="50" 

          Stroke="Blue" 

          StrokeThickness="5" /> 

 

    <Line X1="50" Y1="100" 

          X2="300" Y2="200" 

          Stroke="Red" 

          StrokeThickness="30" /> 

</Grid> 

<Grid Background=”LightCyan”> 

    <Line X1="50" Y1="100" 

          X2="300" Y2="200" 

          Stroke="Red" 

          StrokeThickness="30" /> 

 

    <Line X1="100" Y1="300" 

          X2="200" Y2="50" 

          Stroke="Blue" 

          StrokeThickness="5" /> 

</Grid> 



<Grid Background="LightCyan"> 

    <Line Canvas.ZIndex="1" 

          X1="100" Y1="300" 

          X2="200" Y2="50" 

          Stroke="Blue" 

          StrokeThickness="5" /> 

 

    <Line Canvas.ZIndex="0" 

          X1="50" Y1="100" 

          X2="300" Y2="200" 

          Stroke="Red" 

          StrokeThickness="30" /> 

</Grid> 

<Grid Background="LightCyan"> 

    <Polyline Points="100 300 200 50" 

              Stroke="Blue" 

              StrokeThickness="5" /> 

    <Polyline Points="50 100 300 200" 

              Stroke="Red" 

              StrokeThickness="30" /> 

</Grid> 

 

<Polyline Points="100,300 200,50" … 

<Polyline Points="100 300, 200 50" 



<Grid Background="LightCyan"> 

    <Polyline Points="100 300, 200  50, 

                      350 100, 200 250" 

              Stroke="Blue" 

              StrokeThickness="5" /> 

 

    <Polyline Points=" 50 100, 300 200, 

                      300 400" 

              Stroke="Red" 

              StrokeThickness="30" /> 

</Grid> 

 

°



°
° °

° ° 
°

π
°
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Point center = new Point(ContentPanel.ActualWidth / 2, 

                         ContentPanel.ActualHeight / 2 - 1); 

double radius = Math.Min(center.X - 1, center.Y - 1); 



Polyline polyline = new Polyline(); 

polyline.Stroke = this.Resources["PhoneForegroundBrush"] as Brush; 

polyline.StrokeThickness = (double)this.Resources["PhoneStrokeThickness"]; 

for (double angle = 0; angle < 360; angle += 0.25) 

{ 

    double radians = Math.PI * angle / 180; 

    double x = center.X + radius * Math.Cos(radians); 

    double y = center.Y + radius * Math.Sin(radians); 

    polyline.Points.Add(new Point(x, y)); 

} 

ContentPanel.Children.Add(polyline); 

for (double angle = 0; angle < 3600; angle += 0.25) 



double scaledRadius = radius * angle / 3600; 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    public MainPage() 

    { 

        InitializeComponent(); 

        Loaded += OnLoaded; 

    } 

 

    void OnLoaded(object sender, RoutedEventArgs args) 

    { 

        Point center = new Point(ContentPanel.ActualWidth / 2, 

                                 ContentPanel.ActualHeight / 2 - 1); 

        double radius = Math.Min(center.X - 1, center.Y - 1); 

 

        Polyline polyline = new Polyline(); 

        polyline.Stroke = this.Resources["PhoneForegroundBrush"] as Brush; 



        polyline.StrokeThickness = (double)this.Resources["PhoneStrokeThickness"]; 

 

        for (double angle = 0; angle < 3600; angle += 0.25) 

        { 

            double scaledRadius = radius * angle / 3600; 

            double radians = Math.PI * angle / 180; 

            double x = center.X + scaledRadius * Math.Cos(radians); 

            double y = center.Y + scaledRadius * Math.Sin(radians); 

            polyline.Points.Add(new Point(x, y)); 

        } 

        ContentPanel.Children.Add(polyline); 

    } 

} 

<Grid Background="LightCyan"> 

    <Polyline Points=" 50 100, 300 200, 

                      300 400" 

              Stroke="HotPink" 

              StrokeThickness="30" 

              StrokeStartLineCap="Round" 

              StrokeEndLineCap="Triangle" /> 

</Grid> 

 



<Grid Background="LightCyan"> 

    <Polyline Points=" 50 100, 300 200, 

                      300 400" 

              Stroke="HotPink" 

              StrokeThickness="30" 

              StrokeStartLineCap="Flat" 

              StrokeEndLineCap="Square" /> 

 

    <Polyline Points=" 50 100, 300 200, 

                      300 400" 

              Stroke="Black" /> 

</Grid> 

 

<Grid Background="LightCyan"> 

    <Polyline Points=" 50 100, 300 200, 

                      300 400" 

              Stroke="HotPink" 

              StrokeThickness="30" 

              StrokeStartLineCap="Round" 

              StrokeEndLineCap="Round"   /> 

 

    <Polyline Points=" 50 100, 300 200, 

                      300 400" 

              Stroke="Black" /> 

</Grid> 

<Grid Background="LightCyan"> 

    <Polyline Points=" 50 100, 300 200, 

                      100 300" 

              Stroke="HotPink" 

              StrokeThickness="30" 

              StrokeStartLineCap="Round" 

              StrokeEndLineCap="Round" 

              StrokeLineJoin="Round" /> 

 

    <Polyline Points=" 50 100, 300 200, 

                      100 300" 

              Stroke="Black" /> 

</Grid> 



<Grid Background="LightCyan"> 

    <Polyline Points=" 50 100, 300 200, 

                      100 300" 

              Stroke="HotPink" 

              StrokeThickness="30" 

              StrokeStartLineCap="Round" 

              StrokeEndLineCap="Round" 

              StrokeLineJoin="Bevel" /> 

 

    <Polyline Points=" 50 100, 300 200, 

                      100 300" 

              Stroke="Black" /> 

</Grid> 

<Grid Background="LightCyan"> 

    <Polyline Points=" 50 100, 300 200, 

                      100 300" 

              Stroke="HotPink" 

              StrokeThickness="30" 

              StrokeStartLineCap="Round" 

              StrokeEndLineCap="Round" 

              StrokeLineJoin="Miter" /> 

 

    <Polyline Points=" 50 100, 300 200, 

                      100 300" 

              Stroke="Black" /> 

</Grid> 

°

<Grid Background="LightCyan"> 

    <Polyline Points="50 230, 240 240, 

                      50 250" 

              Stroke="HotPink" 

              StrokeThickness="30" 

              StrokeStartLineCap="Round" 

              StrokeEndLineCap="Round" 

              StrokeLineJoin="Miter" /> 

 

    <Polyline Points="50 230, 240 240, 

                      50 250" 

              Stroke="Black" /> 

</Grid> 



<Grid Background="LightCyan"> 

    <Polyline Points="50 230, 240 240, 

                      50 250" 

              Stroke="HotPink" 

              StrokeThickness="30" 

              StrokeStartLineCap="Round" 

              StrokeEndLineCap="Round" 

              StrokeLineJoin="Miter" 

              StrokeMiterLimit="50" /> 

 

    <Polyline Points="50 230, 240 240, 

                      50 250" 

              Stroke="Black" /> 

</Grid> 

<Grid Background="LightCyan"> 

    <Polyline Points="100 100, 380 100, 

                      380 380, 100 380" 

              Stroke="HotPink" 

              StrokeThickness="30" 

              StrokeStartLineCap="Round" 

              StrokeEndLineCap="Round" 

              StrokeLineJoin="Round" /> 

 

    <Polyline Points="100 100, 380 100, 

                      380 380, 100 380" 

              Stroke="Black" /> 

</Grid> 

<Grid Background="LightCyan"> 

    <Polyline Points="100 100, 380 100, 

                      380 380, 100 380" 

              Stroke="HotPink" 

              StrokeThickness="30" 

              StrokeStartLineCap="Round" 

              StrokeEndLineCap="Round" 

              StrokeLineJoin="Round" 

              StrokeDashArray="1 1" /> 

 

    <Polyline Points="100 100, 380 100, 

                      380 380, 100 380" 

              Stroke="Black" /> 

</Grid> 



<Grid Background="LightCyan"> 

    <Polyline Points="100 100, 380 100, 

                      380 380, 100 380" 

              Stroke="HotPink" 

              StrokeThickness="30" 

              StrokeStartLineCap="Round" 

              StrokeEndLineCap="Round" 

              StrokeLineJoin="Round" 

              StrokeDashArray="2 1" /> 

 

    <Polyline Points="100 100, 380 100, 

                      380 380, 100 380" 

              Stroke="Black" /> 

</Grid> 

<Grid Background="LightCyan"> 

    <Polyline Points="100 100, 380 100, 

                      380 380, 100 380" 

              Stroke="HotPink" 

              StrokeThickness="30" 

              StrokeStartLineCap="Round" 

              StrokeEndLineCap="Round" 

              StrokeLineJoin="Round" 

              StrokeDashArray="2 1" 

              StrokeDashCap="Round" /> 

 

    <Polyline Points="100 100, 380 100, 

                      380 380, 100 380" 

              Stroke="Black" /> 

</Grid> 



<Grid Background="LightCyan"> 

    <Polyline Points="100 100, 380 100, 

                      380 380, 100 380" 

              Stroke="HotPink" 

              StrokeThickness="30" 

              StrokeStartLineCap="Round" 

              StrokeEndLineCap="Round" 

              StrokeLineJoin="Round" 

              StrokeDashArray="2 2" 

              StrokeDashCap="Round" /> 

 

    <Polyline Points="100 100, 380 100, 

                      380 380, 100 380" 

              Stroke="Black" /> 

</Grid> 

<Grid Background="LightCyan"> 

    <Polyline Points="100 100, 380 100, 

                      380 380, 100 380" 

              Stroke="HotPink" 

              StrokeThickness="30" 

              StrokeStartLineCap="Round" 

              StrokeEndLineCap="Round" 

              StrokeLineJoin="Round" 

              StrokeDashArray="0 2" 

              StrokeDashCap="Round" /> 

 

    <Polyline Points="100 100, 380 100, 

                      380 380, 100 380" 

              Stroke="Black" /> 

</Grid> 

<Grid Background="LightCyan"> 

    <Polyline Points="100 100, 380 100, 

                      380 380, 100 380" 

              Stroke="HotPink" 

              StrokeThickness="30" 

              StrokeStartLineCap="Round" 

              StrokeEndLineCap="Round" 

              StrokeLineJoin="Round" 

              StrokeDashArray="0 2 2 2" 

              StrokeDashCap="Round" /> 

 

    <Polyline Points="100 100, 380 100, 

                      380 380, 100 380" 

              Stroke="Black" /> 



</Grid> 

<Grid Background="LightCyan"> 

    <Polyline Points="100 100, 380 100, 

                      380 380, 100 380" 

              Stroke="HotPink" 

              StrokeThickness="30" 

              StrokeStartLineCap="Round" 

              StrokeEndLineCap="Round" 

              StrokeLineJoin="Round" 

              StrokeDashArray="1 2 3" 

              StrokeDashCap="Round" /> 

 

    <Polyline Points="100 100, 380 100, 

                      380 380, 100 380" 

              Stroke="Black" /> 

</Grid> 

<Grid Background="LightCyan"> 

        <Polyline Points="100 100, 380 100, 

                          380 380, 100 380" 

                  Stroke="HotPink" 

                  StrokeThickness="30" 

                  StrokeStartLineCap="Round" 

                  StrokeEndLineCap="Round" 

                  StrokeLineJoin="Round" 

                  StrokeDashArray="2 2" 

                  StrokeDashCap="Round" 

                  StrokeDashOffset="1" /> 

 

        <Polyline Points="100 100, 380 100, 

                          380 380, 100 380" 

                  Stroke="Black" /> 

</Grid> 



<Grid Background="LightCyan"> 

    <Polyline Points="100 100, 380 100, 

                      380 380, 100 380" 

              Stroke="HotPink" 

              StrokeThickness="30" 

              StrokeStartLineCap="Round" 

              StrokeEndLineCap="Round" 

              StrokeLineJoin="Round" 

              StrokeDashArray="2 2" 

              StrokeDashCap="Round" 

              StrokeDashOffset="3" /> 

 

    <Polyline Points="100 100, 380 100, 

                      380 380, 100 380" 

              Stroke="Black" /> 

</Grid> 

<Grid Background="LightCyan"> 

    <Ellipse Width="400" Height="400" 

             HorizontalAlignment="Center" 

             VerticalAlignment="Center" 

             Stroke="Red" 

             StrokeThickness="23.22" 

             StrokeDashArray="0 1.5" 

             StrokeDashCap="Round" /> 

</Grid> 



<Grid Background="LightCyan"> 

    <Polyline Points="100 100, 380 100, 

                      380 380, 100 380" 

              Stroke="Red" 

              StrokeThickness="20" 

              StrokeStartLineCap="Round" 

              StrokeEndLineCap="Round" 

              StrokeLineJoin="Round" 

              StrokeDashArray="0 2" 

              StrokeDashCap="Round" /> 

</Grid> 

<Grid Background="LightCyan"> 

    <Polyline Points="100 100, 380 100, 

                      380 380, 100 380" 

              Stroke="Red" 

              StrokeThickness="20" 

              Fill="Blue" 

              StrokeStartLineCap="Round" 

              StrokeEndLineCap="Round" 

              StrokeLineJoin="Round" 

              StrokeDashArray="0 2" 

              StrokeDashCap="Round" /> 

</Grid> 

<Grid Background="LightCyan"> 

    <Polygon Points="100 100, 380 100, 

                     380 380, 100 380" 

             Stroke="Red" 

             StrokeThickness="20" 

             Fill="Blue" 

             StrokeStartLineCap="Round" 

             StrokeEndLineCap="Round" 

             StrokeLineJoin="Round" 

             StrokeDashArray="0 2" 

             StrokeDashCap="Round" /> 

</Grid> 



<Grid Background="LightCyan"> 

    <Polygon Points="240  48, 352 396, 

                      58 180, 422 180, 

                     128 396" 

             Stroke="Red" 

             StrokeThickness="10" 

             Fill="Blue" 

             FillRule="EvenOdd" /> 

</Grid> 

<Grid Background="LightCyan"> 

    <Polygon Points="240  48, 352 396, 

                      58 180, 422 180, 

                     128 396" 

             Stroke="Red" 

             StrokeThickness="10" 

             Fill="Blue" 

             FillRule="NonZero" /> 

</Grid> 



<Grid Background="LightCyan"> 

    <Polygon Points=" 80 160,  80 320,  

                     240 320, 240  80, 

                     400  80, 400 240, 

                     160 240, 160 400, 

                     320 400, 320 160" 

             Stroke="Red" 

             StrokeThickness="10" 

             Fill="Blue" 

             FillRule="NonZero" /> 

</Grid> 

<Grid Background="LightCyan"> 

    <Polygon Points="250 200, 250 210,  

                     230 270, 230 260" 

             Stroke="Red" 

             StrokeThickness="4" /> 

</Grid> 

<Grid Background="LightCyan"> 

    <Polygon Points="250 200, 250 210,  

                     230 270, 230 260" 

             Stroke="Red" 

             StrokeThickness="4" 

             Stretch="Fill" /> 

</Grid> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Polygon Name="polygon" 

             Stroke="{StaticResource PhoneForegroundBrush}" 

             StrokeThickness="{StaticResource PhoneStrokeThickness}" /> 

</Grid> 



 

public partial class MainPage : PhoneApplicationPage 

{ 

    Point center; 

    double radius; 

    int numSides = 2; 

 

    public MainPage() 

    { 

        InitializeComponent(); 

        Loaded += OnLoaded; 

    } 

 

    void OnLoaded(object sender, RoutedEventArgs args) 

    { 

        center = new Point(ContentPanel.ActualWidth / 2 - 1, 

                           ContentPanel.ActualHeight / 2 - 1); 

        radius = Math.Min(center.X, center.Y); 

 

        polygon.Points.Add(new Point(center.X, center.Y - radius)); 

        polygon.Points.Add(new Point(center.X, center.Y + radius)); 

 

        DispatcherTimer tmr = new DispatcherTimer(); 

        tmr.Interval = TimeSpan.FromSeconds(1); 

        tmr.Tick += OnTimerTick; 

        tmr.Start(); 

    } 

 

    void OnTimerTick(object sender, EventArgs args) 

    { 

        numSides += 1; 

 

        for (int vertex = 1; vertex < numSides; vertex++) 

        { 

            double radians = vertex * 2 * Math.PI / numSides; 

            double x = center.X + radius * Math.Sin(radians); 

            double y = center.Y - radius * Math.Cos(radians); 

            Point point = new Point(x, y); 

 

            if (vertex < numSides - 1) 

                polygon.Points[vertex] = point; 

            else 

                polygon.Points.Add(point); 

        } 

 

        PageTitle.Text = "" + numSides + " sides";             

    } 

} 



PointCollection points = polygon.Points; 

polygon.Points = null; 

 

// ... make changes to points collection 

 

polygon.Points = points; 



 

 

 



 

<Grid Background="LightCyan"> 

  <Path Stroke="Maroon" 

        StrokeThickness="4" 

        StrokeDashArray="3 1"> 

    <Path.Data> 

      <LineGeometry StartPoint="100 50" 

                    EndPoint="300 150" /> 

   </Path.Data> 

 </Path> 

</Grid> 

<Grid Background="LightCyan"> 

    <Path Stroke="Maroon" 

          StrokeThickness="8" 

          Fill="Green"> 

        <Path.Data> 

            <RectangleGeometry  

                Rect="100 50 300 200" /> 

        </Path.Data> 

    </Path> 

</Grid> 



<Grid Background="LightCyan"> 

    <Path Stroke="Maroon" 

          StrokeThickness="8" 

          Fill="Green"> 

        <Path.Data> 

            <RectangleGeometry  

                Rect="100 50 300 200" 

                RadiusX="100" 

                RadiusY="50" /> 

        </Path.Data> 

    </Path> 

</Grid> 

<Grid Background="LightCyan"> 

    <Path Stroke="Maroon" 

          StrokeThickness="8" 

          Fill="Green"> 

        <Path.Data> 

            <EllipseGeometry  

                Center="250 150" 

                RadiusX="150" 

                RadiusY="100" /> 

        </Path.Data> 

    </Path> 

</Grid> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0" 

      Background="Transparent" /> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    Random rand = new Random(); 

    bool isDrawing, isDragging; 

    Path path; 

    EllipseGeometry ellipseGeo; 

    … 

} 

 

protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

{ 

    if (isDrawing || isDragging) 

        return; 

 

    if (args.OriginalSource is Path) 

    { 

        ellipseGeo = (args.OriginalSource as Path).Data as EllipseGeometry; 

 

        isDragging = true; 

        args.ManipulationContainer = ContentPanel; 

        args.Handled = true; 

    } 

    else if (args.OriginalSource == ContentPanel) 



    { 

        ellipseGeo = new EllipseGeometry(); 

        ellipseGeo.Center = args.ManipulationOrigin; 

        path = new Path(); 

        path.Stroke = this.Resources["PhoneForegroundBrush"] as Brush; 

        path.Data = ellipseGeo; 

        ContentPanel.Children.Add(path); 

 

        isDrawing = true; 

        args.Handled = true; 

    } 

 

    base.OnManipulationStarted(args); 

} 

 

protected override void OnManipulationDelta(ManipulationDeltaEventArgs args) 

{ 

    if (isDragging) 

    { 

        Point center = ellipseGeo.Center; 

        center.X += args.DeltaManipulation.Translation.X; 

        center.Y += args.DeltaManipulation.Translation.Y; 

        ellipseGeo.Center = center; 

 

        args.Handled = true; 

    } 

    else if (isDrawing) 

    { 

        Point translation = args.CumulativeManipulation.Translation; 

        double radius = Math.Max(Math.Abs(translation.X),  

                                 Math.Abs(translation.Y)); 

        ellipseGeo.RadiusX = radius; 

        ellipseGeo.RadiusY = radius; 

 

        args.Handled = true; 

    } 

 

    base.OnManipulationDelta(args); 

} 



 

protected override void OnManipulationCompleted(ManipulationCompletedEventArgs args) 

{ 

    if (isDragging) 

    { 

        isDragging = false; 

        args.Handled = true; 

    } 

    else if (isDrawing) 

    { 

        Color clr = Color.FromArgb(255, (byte)rand.Next(256), 

                                        (byte)rand.Next(256), 

                                        (byte)rand.Next(256)); 

        path.Fill = new SolidColorBrush(clr); 

 

        isDrawing = false; 

        args.Handled = true; 

    } 

 

    base.OnManipulationCompleted(args); 

} 



<Grid Background="LightCyan"> 

  <Path Stroke="Maroon" 

        StrokeThickness="8" 

        Fill="Green"> 

    <Path.Data> 

      <EllipseGeometry Center="250 150" 

                       RadiusX="150" 

                       RadiusY="100" /> 

    </Path.Data> 

    <Path.RenderTransform> 

      <RotateTransform Angle="45" 

                       CenterX="250" 

                       CenterY="150" /> 

    </Path.RenderTransform> 

  </Path> 

</Grid> 



<Grid Background="LightCyan"> 

  <Path Stroke="Maroon" 

        StrokeThickness="8" 

        Fill="Green" 

        RenderTransformOrigin="0.5 0.5"> 

    <Path.Data> 

      <EllipseGeometry Center="250 150" 

                       RadiusX="150" 

                       RadiusY="100" /> 

    </Path.Data> 

 

    <Path.RenderTransform> 

      <RotateTransform Angle="45" /> 

    </Path.RenderTransform> 

  </Path> 

</Grid> 

<Grid Background="LightCyan"> 

  <Path Stroke="Maroon" 

        StrokeThickness="8" 

        Fill="Green"> 

    <Path.Data> 

      <EllipseGeometry Center="250 150" 

                       RadiusX="150" 

                       RadiusY="100"> 

        <EllipseGeometry.Transform> 

          <RotateTransform Angle="45" 

                           CenterX="250" 

                           CenterY="150" /> 

        </EllipseGeometry.Transform> 

      </EllipseGeometry> 

    </Path.Data> 

  </Path> 



</Grid> 

<Grid Background="LightCyan"> 

  <Border BorderBrush="Red" 

          BorderThickness="3" 

          HorizontalAlignment="Center" 

          VerticalAlignment="Center"> 

    <Path Stroke="Maroon" 

          StrokeThickness="8" 

          Fill="Green"> 

      <Path.Data> 

        <EllipseGeometry Center="150 50" 

                         RadiusX="150" 

                         RadiusY="50" /> 

      </Path.Data> 

    </Path> 

  </Border> 

</Grid> 

<Grid Background="LightCyan"> 

  <Border BorderBrush="Red" 

          BorderThickness="3" 

          HorizontalAlignment="Center" 

          VerticalAlignment="Center"> 

    <Path Stroke="Maroon" 

          StrokeThickness="8" 

          Fill="Green"> 

      <Path.Data> 

        <EllipseGeometry Center="150 50" 

                         RadiusX="150" 

                         RadiusY="50" /> 

      </Path.Data> 

      <Path.RenderTransform> 

        <RotateTransform Angle="90" 

                         CenterX="150" 

                         CenterY="50" /> 

      </Path.RenderTransform> 

    </Path> 



  </Border> 

</Grid> 

<Grid Background="LightCyan"> 

  <Border BorderBrush="Red" 

          BorderThickness="3" 

          HorizontalAlignment="Center" 

          VerticalAlignment="Center"> 

    <Path Stroke="Maroon" 

          StrokeThickness="8" 

          Fill="Green"> 

      <Path.Data> 

        <EllipseGeometry Center="150 50" 

                         RadiusX="150" 

                         RadiusY="50"> 

          <EllipseGeometry.Transform> 

            <RotateTransform Angle="90" 

                             CenterX="150" 

                             CenterY="50" /> 

          </EllipseGeometry.Transform> 

        </EllipseGeometry> 

      </Path.Data> 

    </Path> 

  </Border> 

</Grid> 



<Grid Background="LightCyan"> 

  <Border BorderBrush="Red" 

          BorderThickness="3" 

          HorizontalAlignment="Center" 

          VerticalAlignment="Center"> 

    <Path Stroke="Maroon" 

          StrokeThickness="8" 

          Fill="Green"> 

      <Path.Data> 

        <EllipseGeometry Center="150 50" 

                         RadiusX="150" 

                         RadiusY="50"> 

          <EllipseGeometry.Transform> 

            <RotateTransform Angle="90" 

                             CenterX="50" 

                             CenterY="50" /> 

          </EllipseGeometry.Transform> 

        </EllipseGeometry> 

      </Path.Data> 

    </Path> 

  </Border> 

</Grid> 

<Grid Background="LightCyan"> 

  <Path Stroke="Maroon" 

          StrokeThickness="4" 

          Fill="Green"> 

    <Path.Data> 

      <RectangleGeometry  

          Rect="2 220 40 40" /> 

    </Path.Data> 

  </Path> 

</Grid> 



<Grid Background="LightCyan"> 

  <Path Stroke="Maroon" 

        StrokeThickness="4" 

        Fill="Green"> 

    <Path.Data> 

      <RectangleGeometry  

          Rect="2 220 40 40"> 

        <RectangleGeometry.Transform> 

          <ScaleTransform ScaleX="10" /> 

        </RectangleGeometry.Transform> 

      </RectangleGeometry> 

    </Path.Data> 

  </Path> 

</Grid> 

<Grid Background="LightCyan"> 

  <Path Stroke="Maroon" 

        StrokeThickness="4" 

        Fill="Green"> 

    <Path.Data> 

      <RectangleGeometry 

          Rect="2 220 40 40" /> 

    </Path.Data> 

    <Path.RenderTransform> 

      <ScaleTransform ScaleX="10" /> 

    </Path.RenderTransform> 

  </Path> 

</Grid> 



<Grid Background="LightCyan"> 

  <Path Stroke="Maroon" 

        StrokeThickness="4" 

        Fill="Green"> 

    <Path.Data> 

      <GeometryGroup> 

        <EllipseGeometry Center="200 150" 

                         RadiusX="100" 

                         RadiusY="50" /> 

        <RectangleGeometry 

            Rect="200 150 100 100" /> 

      </GeometryGroup> 

    </Path.Data> 

  </Path> 

</Grid> 

<Grid Background="LightCyan"> 

  <Path Stroke="Maroon" 

        StrokeThickness="4" 

        Fill="Green"> 

    <Path.Data> 

      <GeometryGroup> 

        <RectangleGeometry 

            Rect=" 40  40 200 200" /> 

        <RectangleGeometry 

            Rect=" 90  90 200 200" /> 

        <RectangleGeometry 

            Rect="140 140 200 200" /> 

        <RectangleGeometry 

            Rect="190 190 200 200" /> 

        <RectangleGeometry 

            Rect="240 240 200 200" /> 

      </GeometryGroup> 

    </Path.Data> 

  </Path> 

</Grid> 





<Grid Background="LightCyan"> 

  <Path Stroke="Blue" 

        StrokeThickness="4" 

        Fill="Green"> 

    <Path.Data> 

      <PathGeometry> 

        <PathFigure StartPoint="240 60"> 

          <LineSegment Point="380 240" /> 

          <LineSegment Point="100 240" /> 

          <LineSegment Point="240 60" /> 

        </PathFigure> 

 

        <PathFigure StartPoint="240 150" 

                    IsClosed="True"> 

          <LineSegment Point="380 330" /> 

          <LineSegment Point="100 330" /> 

        </PathFigure> 

 

        <PathFigure StartPoint="240 240" 

                    IsClosed="True"> 

          <PolyLineSegment  

              Points="380 420, 100 420" /> 

        </PathFigure> 

      </PathGeometry> 

    </Path.Data> 

  </Path> 

</Grid> 



<Grid Background="LightCyan"> 

  <Polyline Points="120 240, 360 240" 

            Stroke="Black" 

            StrokeThickness="6" /> 

</Grid> 

<Grid Background="LightCyan"> 

  <Polyline Points="120 240, 360 240" 

            Stroke="Black" 

            StrokeThickness="6" /> 

             

  <Path Stroke="Blue" 

        StrokeThickness="2"> 

    <Path.Data> 

      <PathGeometry> 

        <PathFigure StartPoint="120 240"> 

          <ArcSegment Point="360 240" 

                      Size="144 144" /> 

        </PathFigure> 

     </PathGeometry> 

   </Path.Data>    

  </Path> 

</Grid> 



<Grid Background="LightCyan"> 

  <Polyline Points="120 240, 360 240" 

            Stroke="Black" 

            StrokeThickness="6" /> 

 

  <Path Stroke="Red" 

        StrokeThickness="2"> 

    <Path.Data> 

      <PathGeometry> 

        <PathFigure StartPoint="120 240"> 

          <ArcSegment  

              Point="360 240" 

              Size="144 144" 

              SweepDirection="Clockwise" /> 

        </PathFigure> 

      </PathGeometry> 

    </Path.Data> 

  </Path> 

</Grid> 

<Grid Background="LightCyan"> 

  <Polyline Points="120 240, 360 240" 

            Stroke="Black" 

            StrokeThickness="6" /> 

 

  <Path Stroke="Green" 

        StrokeThickness="2"> 

    <Path.Data> 

      <PathGeometry> 

        <PathFigure StartPoint="120 240"> 

          <ArcSegment 

              Point="360 240" 

              Size="144 144" 

              IsLargeArc="True" /> 

        </PathFigure> 

      </PathGeometry> 

    </Path.Data> 

  </Path> 

</Grid> 



<Grid Background="LightCyan"> 

  <Polyline Points="120 240, 360 240" 

            Stroke="Black" 

            StrokeThickness="6" /> 

 

  <Path Stroke="Brown" 

        StrokeThickness="2"> 

    <Path.Data> 

      <PathGeometry> 

        <PathFigure StartPoint="120 240"> 

          <ArcSegment  

              Point="360 240" 

              Size="144 144" 

              IsLargeArc="True" 

              SweepDirection="Clockwise"/> 

        </PathFigure> 

      </PathGeometry> 

    </Path.Data> 

  </Path> 

</Grid> 

<Grid Background="LightCyan"> 

  <Polyline Points="120 240, 360 240" 

            Stroke="Black" 

            StrokeThickness="6" /> 

 

  <Path Stroke="Blue" 

        StrokeThickness="2"> 

    <Path.Data> 

      <PathGeometry> 

        <PathFigure StartPoint="120 240"> 

          <ArcSegment  

              Point="360 240" 

              Size="144 144" /> 

        </PathFigure> 

      </PathGeometry> 

    </Path.Data> 

  </Path> 

 

  <Path Stroke="Red" 

        StrokeThickness="2"> 

    <Path.Data> 

      <PathGeometry> 

        <PathFigure StartPoint="120 240"> 

          <ArcSegment  

              Point="360 240" 



              Size="144 144" 

              SweepDirection="Clockwise" /> 

        </PathFigure> 

      </PathGeometry> 

    </Path.Data> 

  </Path> 

 

  <Path Stroke="Green" 

        StrokeThickness="2"> 

    <Path.Data> 

      <PathGeometry> 

        <PathFigure StartPoint="120 240"> 

          <ArcSegment  

              Point="360 240" 

              Size="144 144" 

              IsLargeArc="True" /> 

        </PathFigure> 

      </PathGeometry> 

    </Path.Data> 

  </Path> 

 

  <Path Stroke="Brown" 

        StrokeThickness="2"> 

    <Path.Data> 

      <PathGeometry> 

        <PathFigure StartPoint="120 240"> 

          <ArcSegment 

              Point="360 240" 

              Size="144 144" 

              IsLargeArc="True" 

              SweepDirection="Clockwise" /> 

        </PathFigure> 

      </PathGeometry> 

    </Path.Data> 

  </Path> 

</Grid> 

<Grid Background="LightCyan"> 

  <Polyline Points="120 240, 360 240" 

            Stroke="Black" 

            StrokeThickness="6" /> 

 

  <Path Stroke="Blue" 

        StrokeThickness="2"> 

    <Path.Data> 

      <PathGeometry> 

        <PathFigure StartPoint="120 240"> 

          <ArcSegment  

              Point="360 240" 

              Size="200 100" /> 

        </PathFigure> 



      </PathGeometry> 

    </Path.Data> 

  </Path> 

 

  <Path Stroke="Red" 

        StrokeThickness="2"> 

    <Path.Data> 

      <PathGeometry> 

        <PathFigure StartPoint="120 240"> 

          <ArcSegment  

              Point="360 240" 

              Size="200 100" 

              SweepDirection="Clockwise" /> 

        </PathFigure> 

      </PathGeometry> 

    </Path.Data> 

  </Path> 

 

  <Path Stroke="Green" 

        StrokeThickness="2"> 

    <Path.Data> 

      <PathGeometry> 

        <PathFigure StartPoint="120 240"> 

          <ArcSegment  

              Point="360 240" 

              Size="200 100" 

              IsLargeArc="True" /> 

        </PathFigure> 

      </PathGeometry> 

    </Path.Data> 

  </Path> 

 

  <Path Stroke="Brown" 

        StrokeThickness="2"> 

    <Path.Data> 

      <PathGeometry> 

        <PathFigure StartPoint="120 240"> 

          <ArcSegment  

              Point="360 240" 

              Size="200 100" 

              IsLargeArc="True" 

              SweepDirection="Clockwise" /> 

        </PathFigure> 

      </PathGeometry> 

    </Path.Data> 

  </Path> 

</Grid> 



<Grid Background="LightCyan"> 

  <Polyline Points="120 240, 360 240" 

            Stroke="Black" 

            StrokeThickness="6" /> 

 

  <Path Stroke="Blue" 

        StrokeThickness="2"> 

    <Path.Data> 

      <PathGeometry> 

        <PathFigure StartPoint="120 240"> 

          <ArcSegment  

              Point="360 240" 

              Size="200 100" 

              RotationAngle="36" /> 

        </PathFigure> 

      </PathGeometry> 

    </Path.Data> 

  </Path> 

 

  <Path Stroke="Red" 

        StrokeThickness="2"> 

    <Path.Data> 

      <PathGeometry> 

        <PathFigure StartPoint="120 240"> 

          <ArcSegment  

              Point="360 240" 

              Size="200 100" 

              SweepDirection="Clockwise" 

              RotationAngle="36" /> 

        </PathFigure> 

      </PathGeometry> 

    </Path.Data> 

  </Path> 

 

  <Path Stroke="Green" 

        StrokeThickness="2"> 

    <Path.Data> 

      <PathGeometry> 

        <PathFigure StartPoint="120 240"> 

          <ArcSegment  

              Point="360 240" 

              Size="200 100" 

              IsLargeArc="True" 

              RotationAngle="36" /> 

        </PathFigure> 

      </PathGeometry> 

    </Path.Data> 

  </Path> 

 

  <Path Stroke="Brown" 

        StrokeThickness="2"> 

    <Path.Data> 

      <PathGeometry> 

        <PathFigure StartPoint="120 240"> 

          <ArcSegment  



              Point="360 240" 

              Size="200 100" 

              IsLargeArc="True" 

              SweepDirection="Clockwise" 

              RotationAngle="36" /> 

        </PathFigure> 

      </PathGeometry> 

    </Path.Data> 

  </Path> 

</Grid> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Path Fill="Yellow"> 

        <Path.Data> 

            <PathGeometry> 

                <PathFigure x:Name="pathFigure"  

                            IsClosed="True" /> 

            </PathGeometry> 

        </Path.Data> 

    </Path> 

</Grid> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    const int BEAMCOUNT = 24; 

    const double INCREMENT = Math.PI / BEAMCOUNT; 

         

    public MainPage() 

    { 

        InitializeComponent(); 

        Loaded += OnLoaded; 

    } 

 

    void OnLoaded(object sender, RoutedEventArgs args) 

    { 

        Point center = new Point(ContentPanel.ActualWidth / 2, 

                                 ContentPanel.ActualHeight / 2); 

 



        double radius = 0.45 * Math.Min(ContentPanel.ActualWidth, 

                                        ContentPanel.ActualHeight); 

        double innerRadius = 0.8 * radius; 

             

        for (int i = 0; i < BEAMCOUNT; i++) 

        { 

            double radians = 2 * Math.PI * i / BEAMCOUNT; 

 

            if (i == 0) 

            { 

                pathFigure.StartPoint = new Point(center.X, center.Y - radius); 

            } 

 

            LineSegment lineSeg = new LineSegment(); 

            lineSeg.Point = new Point( 

                center.X + innerRadius * Math.Sin(radians + INCREMENT / 2),  

                center.Y - innerRadius * Math.Cos(radians + INCREMENT / 2)); 

            pathFigure.Segments.Add(lineSeg); 

 

            ArcSegment arcSeg = new ArcSegment(); 

            arcSeg.Point = new Point( 

                center.X + innerRadius * Math.Sin(radians + 3 * INCREMENT / 2), 

                center.Y - innerRadius * Math.Cos(radians + 3 * INCREMENT / 2)); 

            pathFigure.Segments.Add(arcSeg); 

 

            lineSeg = new LineSegment(); 

            lineSeg.Point = new Point( 

                center.X + radius * Math.Sin(radians + 2 * INCREMENT),  

                center.Y - radius * Math.Cos(radians + 2 * INCREMENT)); 

            pathFigure.Segments.Add(lineSeg); 

        } 

    } 

} 





 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Path Stroke="{StaticResource PhoneForegroundBrush}" 

          StrokeThickness="2"> 

        <Path.Data> 

            <PathGeometry> 

                <PathFigure x:Name="pathFig" 

                            StartPoint="100 100"> 

                    <QuadraticBezierSegment x:Name="pathSeg" 

                                            Point1="300 250" 

                                            Point2="100 400" /> 

                </PathFigure> 

            </PathGeometry> 

        </Path.Data> 

    </Path> 

 

    <Polyline Name="ctrlLine" 

              Stroke="{StaticResource PhoneForegroundBrush}" 

              StrokeDashArray="2 2" 

              Points="100 100, 300 250, 100 400" /> 

 

    <Path Name="pt0Dragger" 

          Fill="{StaticResource PhoneAccentBrush}" 

          Opacity="0.5"> 

        <Path.Data> 

            <EllipseGeometry x:Name="pt0Ellipse" 

                             Center="100 100" 

                             RadiusX="48" 

                             RadiusY="48" /> 

        </Path.Data> 

    </Path> 

 

    <Path Name="pt1Dragger" 

          Fill="{StaticResource PhoneAccentBrush}" 

          Opacity="0.5"> 

        <Path.Data> 

            <EllipseGeometry x:Name="pt1Ellipse" 

                             Center="300 250" 

                             RadiusX="48" 

                             RadiusY="48" /> 

        </Path.Data> 

    </Path> 

 

    <Path Name="pt2Dragger" 

          Fill="{StaticResource PhoneAccentBrush}" 

          Opacity="0.5"> 

        <Path.Data> 



            <EllipseGeometry x:Name="pt2Ellipse" 

                             Center="100 400" 

                             RadiusX="48" 

                             RadiusY="48" /> 

        </Path.Data> 

    </Path> 

</Grid> 

 

protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

{ 

    if (args.OriginalSource == pt0Dragger || 

        args.OriginalSource == pt1Dragger || 

        args.OriginalSource == pt2Dragger) 

    { 

        args.ManipulationContainer = ContentPanel; 



        args.Handled = true; 

    } 

    base.OnManipulationStarted(args); 

} 

 

protected override void OnManipulationDelta(ManipulationDeltaEventArgs args) 

{ 

    Point translate = args.DeltaManipulation.Translation; 

 

    if (args.OriginalSource == pt0Dragger) 

    { 

        pathFig.StartPoint = Move(pathFig.StartPoint, translate); 

        ctrlLine.Points[0] = Move(ctrlLine.Points[0], translate); 

        pt0Ellipse.Center = Move(pt0Ellipse.Center, translate); 

        args.Handled = true; 

    } 

    else if (args.OriginalSource == pt1Dragger) 

    { 

        pathSeg.Point1 = Move(pathSeg.Point1, translate); 

        ctrlLine.Points[1] = Move(ctrlLine.Points[1], translate); 

        pt1Ellipse.Center = Move(pt1Ellipse.Center, translate); 

        args.Handled = true; 

     } 

     else if (args.OriginalSource == pt2Dragger) 

     { 

        pathSeg.Point2 = Move(pathSeg.Point2, translate); 

        ctrlLine.Points[2] = Move(ctrlLine.Points[2], translate); 

        pt2Ellipse.Center = Move(pt2Ellipse.Center, translate); 

        args.Handled = true; 

     } 

     base.OnManipulationDelta(args); 

} 

 

Point Move(Point point, Point translate) 

{ 

    return new Point(point.X + translate.X, point.Y + translate.Y); 

} 





 

<UserControl  

    x:Class="CubicBezier.PointDragger" 

    xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation" 

    xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"> 

     

    <Grid x:Name="LayoutRoot"> 

        <Path Fill="{StaticResource PhoneAccentBrush}" 

              Opacity="0.5"> 

            <Path.Data> 

                <EllipseGeometry x:Name="ellipseGeometry" 

                                 RadiusX="48" 

                                 RadiusY="48" /> 

            </Path.Data> 

        </Path> 

    </Grid> 

</UserControl> 

 

public partial class PointDragger : UserControl 

{ 

    public static readonly DependencyProperty PointProperty = 

        DependencyProperty.Register("Point", 

            typeof(Point), 

            typeof(PointDragger), 

            new PropertyMetadata(OnPointChanged)); 

     public event RoutedPropertyChangedEventHandler<Point> PointChanged; 

 

    public PointDragger() 

    { 

        InitializeComponent(); 

    } 

 

    public Point Point 

    { 

        set { SetValue(PointProperty, value); } 

        get { return (Point)GetValue(PointProperty); } 

    } 

 

    … 

 

    static void OnPointChanged(DependencyObject obj, 

                               DependencyPropertyChangedEventArgs args) 



    { 

        (obj as PointDragger).OnPointChanged((Point)args.OldValue, 

                                             (Point)args.NewValue); 

    } 

 

    protected virtual void OnPointChanged(Point oldValue, Point newValue) 

    { 

        ellipseGeometry.Center = newValue; 

 

        if (PointChanged != null) 

            PointChanged(this,  

                new RoutedPropertyChangedEventArgs<Point>(oldValue, newValue)); 

    } 

} 

 

protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

{ 

    args.ManipulationContainer = VisualTreeHelper.GetParent(this) as UIElement; 

    args.Handled = true; 

    base.OnManipulationStarted(args); 

} 

 

protected override void OnManipulationDelta(ManipulationDeltaEventArgs args) 

{ 

    Point translate = args.DeltaManipulation.Translation; 

    this.Point = new Point(this.Point.X + translate.X, this.Point.Y + translate.Y); 

    args.Handled = true; 

    base.OnManipulationDelta(args); 

} 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Path Stroke="{StaticResource PhoneForegroundBrush}" 

          StrokeThickness="2"> 

        <Path.Data> 

            <PathGeometry> 

                <PathFigure x:Name="pathFig" 

                            StartPoint="100 100"> 

                    <BezierSegment x:Name="pathSeg" 

                                   Point1="300 100" 



                                   Point2="300 400" 

                                   Point3="100 400" /> 

                </PathFigure> 

            </PathGeometry> 

        </Path.Data> 

    </Path> 

        

    <Polyline Name="ctrl1Line" 

              Stroke="{StaticResource PhoneForegroundBrush}" 

              StrokeDashArray="2 2" 

              Points="100 100, 300 100" /> 

 

    <Polyline Name="ctrl2Line" 

              Stroke="{StaticResource PhoneForegroundBrush}" 

              StrokeDashArray="2 2" 

              Points="300 400, 100 400" /> 

             

    <local:PointDragger x:Name="pt0Dragger" 

                        Point="100 100" 

                        PointChanged="OnPointDraggerPointChanged" /> 

             

    <local:PointDragger x:Name="pt1Dragger" 

                        Point="300 100" 

                        PointChanged="OnPointDraggerPointChanged" /> 

             

    <local:PointDragger x:Name="pt2Dragger" 

                        Point="300 400" 

                        PointChanged="OnPointDraggerPointChanged" /> 

             

    <local:PointDragger x:Name="pt3Dragger" 

                        Point="100 400" 

                        PointChanged="OnPointDraggerPointChanged" /> 

</Grid> 



 

void OnPointDraggerPointChanged(object sender,  

                                RoutedPropertyChangedEventArgs<Point> args) 

{ 

    Point translate = new Point(args.NewValue.X - args.OldValue.X, 

                                args.NewValue.Y - args.OldValue.Y); 

 

    if (sender == pt0Dragger) 

    { 

        pathFig.StartPoint = Move(pathFig.StartPoint, translate); 

        ctrl1Line.Points[0] = Move(ctrl1Line.Points[0], translate); 

    } 

    else if (sender == pt1Dragger) 

    { 

        pathSeg.Point1 = Move(pathSeg.Point1, translate); 

        ctrl1Line.Points[1] = Move(ctrl1Line.Points[1], translate); 

    } 

    else if (sender == pt2Dragger) 

    { 

        pathSeg.Point2 = Move(pathSeg.Point2, translate); 

        ctrl2Line.Points[0] = Move(ctrl2Line.Points[0], translate); 

    } 



    else if (sender == pt3Dragger) 

    { 

        pathSeg.Point3 = Move(pathSeg.Point3, translate); 

        ctrl2Line.Points[1] = Move(ctrl2Line.Points[1], translate); 

    } 

} 

 

Point Move(Point point, Point translate) 

{ 

    return new Point(point.X + translate.X, point.Y + translate.Y); 

} 



<Grid Background="LightCyan"> 

    <Path Stroke="Maroon" 

          StrokeThickness="4" 

          Data="M 160 140 L 150 50 220 103 

                M 320 140 L 330 50 260 103 

                M 215 230 L 40 200 

                M 215 240 L 40 240 

                M 215 250 L 40 280 

                M 265 230 L 440 200 

                M 265 240 L 440 240 

                M 265 250 L 440 280  

                M 240 100  

                A 100 100 0 0 1 240 300 

                A 100 100 0 0 1 240 100 

                M 180 170  

                A 40 40 0 0 1 220 170 

                A 40 40 0 0 1 180 170 

                M 300 170  

                A 40 40 0 0 1 260 170 

                A 40 40 0 0 1 300 170" /> 

</Grid> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0" 

      Background="{StaticResource PhoneAccentBrush}"> 

    <Image Source="Images/BuzzAldrinOnTheMoon.png" 

           Stretch="None" 

           Clip="M 120 95 L 90 265 L 220 265 L 190 95  

                          A 50 50 0 1 0 120 95" /> 

</Grid> 



 

<phone:PhoneApplicationPage.Resources> 

    <Style x:Key="pathStyle" 

           TargetType="Path"> 

        <Setter Property="Fill" Value="{StaticResource PhoneAccentColor}" /> 

        <Setter Property="Stroke" Value="{StaticResource PhoneForegroundColor}" /> 

        <Setter Property="StrokeThickness" Value="2" /> 

        <Setter Property="StrokeStartLineCap" Value="Round" /> 

        <Setter Property="StrokeEndLineCap" Value="Round" /> 

        <Setter Property="StrokeLineJoin" Value="Round" /> 

        <Setter Property="StrokeDashCap" Value="Round" /> 

    </Style> 

</phone:PhoneApplicationPage.Resources> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0" 

      SizeChanged="OnContentPanelSizeChanged"> 

             

    <!-- Draw clock on Grid with center at (0, 0) --> 

    <Grid Width="200" Height="200"> 

        <Grid.RenderTransform> 

            <TransformGroup> 

                <ScaleTransform x:Name="scaleClock" /> 

                <TranslateTransform X="100" Y="100" /> 

            </TransformGroup> 

        </Grid.RenderTransform> 

 

        … 

 

    </Grid> 

</Grid> 

 

void OnContentPanelSizeChanged(object sender, SizeChangedEventArgs args) 

{ 

    double scale = Math.Min(args.NewSize.Width, args.NewSize.Height) / 200; 

    scaleClock.ScaleX = scale; 

    scaleClock.ScaleY = scale; 

} 

 

 

<!-- Tick marks (small and large). --> 

<Path Data="M 0 -90 A 90 90 0 1 1 0 90 

                    A 90 90 0 1 1 0 -90" 



      Style="{StaticResource pathStyle}" 

      Fill="{x:Null}" 

      StrokeDashArray="0 3.14159" 

      StrokeThickness="3" /> 

 

<Path Data="M 0 -90 A 90 90 0 1 1 0 90 

                    A 90 90 0 1 1 0 -90" 

      Style="{StaticResource pathStyle}" 

      Fill="{x:Null}" 

      StrokeDashArray="0 7.854" 

      StrokeThickness="6" /> 

 

<!-- Hour hand pointing up. --> 

<Path Data="M 0 -60 C 0 -30, 20 -30, 5 -20 L 5 0  

                    C 5 7.5, -5 7.5, -5 0 L -5 -20  

                    C -20 -30, 0 -30 0 -60" 

      Style="{StaticResource pathStyle}"> 

    <Path.RenderTransform> 

        <RotateTransform x:Name="rotateHour" /> 

    </Path.RenderTransform> 

</Path> 

 

<!-- Minute hand pointing up. --> 

<Path Data="M 0 -80 C 0 -75, 0 -70, 2.5 -60 L 2.5 0 

                    C 2.5 5, -2.5 5, -2.5 0 L -2.5 -60 

                    C 0 -70, 0 -75, 0 -80"  

      Style="{StaticResource pathStyle}"> 

    <Path.RenderTransform> 

        <RotateTransform x:Name="rotateMinute"  /> 

    </Path.RenderTransform> 

</Path> 

 

<!-- Second hand pointing up. --> 

<Path Data="M 0 10 L 0 -80" 

      Style="{StaticResource pathStyle}"> 

    <Path.RenderTransform> 

        <RotateTransform x:Name="rotateSecond"  /> 

    </Path.RenderTransform> 

</Path> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    public MainPage() 

    { 

        InitializeComponent(); 



 

        DispatcherTimer tmr = new DispatcherTimer(); 

        tmr.Interval = TimeSpan.FromSeconds(1); 

        tmr.Tick += new EventHandler(OnTimerTick); 

        tmr.Start(); 

    } 

 

    void OnTimerTick(object sender, EventArgs args) 

    { 

        DateTime dt = DateTime.Now; 

 

        rotateSecond.Angle = 6 * dt.Second; 

        rotateMinute.Angle = 6 * dt.Minute + rotateSecond.Angle / 60; 

        rotateHour.Angle = 30 * (dt.Hour % 12) + rotateMinute.Angle / 12; 

    } 

    … 

} 



 

public class XamlCruncherTextBox : TextBox 

{ 

    public event EventHandler<XamlCruncherEventArgs> XamlResult; 

 

    public XamlCruncherTextBox() 

    { 

        this.AcceptsReturn = true; 

        this.TextWrapping = TextWrapping.NoWrap; 

        this.HorizontalScrollBarVisibility = ScrollBarVisibility.Auto; 

        this.VerticalScrollBarVisibility = ScrollBarVisibility.Auto; 

 

        TextChanged += OnTextBoxTextChanged; 

    } 

 

    void OnTextBoxTextChanged(object sender, TextChangedEventArgs args) 

    { 

        string xaml = 

            "<UserControl " + 

            " xmlns='http://schemas.microsoft.com/winfx/2006/xaml/presentation'\r" + 

            " xmlns:phone='clr-namespace:Microsoft.Phone.Controls;" +  

            "assembly=Microsoft.Phone'\r" + 

            " xmlns:shell='clr-namespace:Microsoft.Phone.Shell;" +  

            "assembly=Microsoft.Phone'\r" + 

            " xmlns:system='clr-namespace:System;assembly=mscorlib'\r" + 

            " xmlns:petzold='clr-namespace:Petzold.Phone.Silverlight;" +  

            "assembly=Petzold.Phone.Silverlight'>\r" + 

            "    " + this.Text + "\r" + 

            "</UserControl>"; 

 

        UserControl ctrl = null; 

 

        try 

        { 

            ctrl = XamlReader.Load(xaml) as UserControl; 

        } 

        catch (Exception exc) 

        { 

            OnXamlResult(new XamlCruncherEventArgs(exc.Message)); 

            return; 

        } 

 

        if (ctrl == null) 

        { 

            OnXamlResult(new XamlCruncherEventArgs("null result")); 

            return; 

        } 

 

        OnXamlResult(new XamlCruncherEventArgs(ctrl)); 



    } 

 

    protected virtual void OnXamlResult(XamlCruncherEventArgs args) 

    { 

        if (XamlResult != null) 

                XamlResult(this, args); 

    } 

} 

 

using System; 

using System.Windows; 

 

namespace Petzold.Phone.Silverlight 

{ 

    public class XamlCruncherEventArgs : EventArgs 

    { 

        public XamlCruncherEventArgs(UIElement element) 

        { 

            Element = element; 

            Error = null; 

        } 

 

        public XamlCruncherEventArgs(string error) 

        { 

            Error = error; 

            Element = null; 

        } 

 

        public UIElement Element { set; get; } 

 

        public string Error { set; get; } 

    } 

} 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <petzold:UniformStack Name="uniformStack"> 

        <Grid> 

            <Grid.RowDefinitions> 

                <RowDefinition Height="*" /> 

                <RowDefinition Height="Auto" /> 

            </Grid.RowDefinitions> 

 

            <petzold:XamlCruncherTextBox 

                        x:Name="txtbox" 

                        Grid.Row="0" 

                        FontSize="{StaticResource PhoneFontSizeSmall}" 

                        FontFamily="Courier New" 

                        TextChanged="OnTextBoxTextChanged" 

                        XamlResult="OnXamlCruncherTextBoxXamlResult" /> 

                     

            <TextBlock Name="statusText" 

                       Grid.Row="1" 

                       TextWrapping="Wrap" /> 

        </Grid> 

                 

        <ScrollViewer HorizontalScrollBarVisibility="Auto" 

                      VerticalScrollBarVisibility="Auto"> 

            <Border Name="container" /> 

        </ScrollViewer> 

 

    </petzold:UniformStack> 

</Grid> 



 

public partial class MainPage : PhoneApplicationPage 

{ 

    IsolatedStorageSettings settings = IsolatedStorageSettings.ApplicationSettings; 

         

    public MainPage() 

    { 

        InitializeComponent(); 

        Application.Current.UnhandledException += OnUnhandledException; 

 

        string text; 

 

        if (!settings.TryGetValue<string>("text", out text)) 

            text = "<Grid Background=\"AliceBlue\">\r    \r</Grid>"; 

 

        txtbox.Text = text; 

    } 

 

    protected override void OnOrientationChanged(OrientationChangedEventArgs args) 

    { 

        uniformStack.Orientation =  

                ((args.Orientation & PageOrientation.Portrait) == 0) ?  

                    System.Windows.Controls.Orientation.Horizontal :  

                    System.Windows.Controls.Orientation.Vertical; 

 

        base.OnOrientationChanged(args); 

    } 

 

    void OnTextBoxTextChanged(object sender, TextChangedEventArgs args) 

    { 

        settings["text"] = txtbox.Text; 

    } 

 

    void OnUnhandledException(object sender,  

                              ApplicationUnhandledExceptionEventArgs args) 

    { 

        statusText.Text = args.ExceptionObject.Message; 

        args.Handled = true; 

    } 

 

    void OnXamlCruncherTextBoxXamlResult(object sender, XamlCruncherEventArgs args) 

    { 

        if (args.Error != null) 

        { 

            statusText.Text = args.Error; 

        } 

        else 

        { 

            container.Child = args.Element; 

            statusText.Text = "OK"; 

        } 



    } 

} 



 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

WriteableBitmap writeableBitmap = new WriteableBitmap(element, transform); 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0" 

      Background="{StaticResource PhoneAccentBrush}"> 

             

    <TextBlock Text="Tap anywhere to capture page" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" /> 

             

    <Image Name="img" 

           Stretch="Fill" /> 

</Grid> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    public MainPage() 

    { 

        InitializeComponent(); 

    } 

 

    protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

    { 

        img.Source = new WriteableBitmap(this, null); 

 

        args.Complete(); 

        args.Handled = true; 

        base.OnManipulationStarted(args); 

    } 

} 





writeableBitmap.Render(element, transform); 

writeableBitmap.Invalidate(); 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Name="txtblk" 

               Text="Touch to choose image" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" /> 

             

    <Grid HorizontalAlignment="Center" 

          VerticalAlignment="Center"> 

        <Grid.RowDefinitions> 

            <RowDefinition Height="*" /> 

            <RowDefinition Height="*" /> 

        </Grid.RowDefinitions> 

                 

        <Grid.ColumnDefinitions> 

            <ColumnDefinition Width="*" /> 

            <ColumnDefinition Width="*" /> 

        </Grid.ColumnDefinitions> 

                 

        <Image Name="imgUL" Grid.Row="0" Grid.Column="0" Margin="2" /> 

        <Image Name="imgUR" Grid.Row="0" Grid.Column="1" Margin="2" /> 

        <Image Name="imgLL" Grid.Row="1" Grid.Column="0" Margin="2" /> 

        <Image Name="imgLR" Grid.Row="1" Grid.Column="1" Margin="2" /> 

    </Grid> 

</Grid> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    PhotoChooserTask photoChooser = new PhotoChooserTask(); 



       

    public MainPage() 

    { 

        InitializeComponent(); 

        photoChooser.Completed += OnPhotoChooserCompleted; 

    } 

    protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

    { 

        int dimension = (int)Math.Min(ContentPanel.ActualWidth, 

                                      ContentPanel.ActualHeight) - 8; 

 

        photoChooser.PixelHeight = dimension; 

        photoChooser.PixelWidth = dimension; 

        photoChooser.Show(); 

 

        args.Complete(); 

        args.Handled = true; 

        base.OnManipulationStarted(args); 

    } 

    … 

} 

 

void OnPhotoChooserCompleted(object sender, PhotoResult args) 

{ 

    if (args.Error != null || args.ChosenPhoto == null) 

        return; 

 

    BitmapImage bitmapImage = new BitmapImage(); 

    bitmapImage.SetSource(args.ChosenPhoto); 

 

    Image imgBase = new Image(); 

    imgBase.Source = bitmapImage; 

    imgBase.Stretch = Stretch.None; 

 

    // Upper-left 

    WriteableBitmap writeableBitmap = new WriteableBitmap(bitmapImage.PixelWidth / 

2, 

                                                          bitmapImage.PixelHeight / 

2); 



    writeableBitmap.Render(imgBase, null); 

    writeableBitmap.Invalidate(); 

    imgUL.Source = writeableBitmap; 

 

    // Upper-right 

    writeableBitmap = new WriteableBitmap(bitmapImage.PixelWidth / 2, 

                                          bitmapImage.PixelHeight / 2); 

    TranslateTransform translate = new TranslateTransform(); 

    translate.X = -bitmapImage.PixelWidth / 2; 

    writeableBitmap.Render(imgBase, translate); 

    writeableBitmap.Invalidate(); 

    imgUR.Source = writeableBitmap; 

 

    // Lower-left 

    writeableBitmap = new WriteableBitmap(bitmapImage.PixelWidth / 2, 

                                          bitmapImage.PixelHeight / 2); 

    translate.X = 0; 

    translate.Y = -bitmapImage.PixelHeight / 2; 

    writeableBitmap.Render(imgBase, translate); 

    writeableBitmap.Invalidate(); 

    imgLL.Source = writeableBitmap; 

 

    // Lower-right 

    writeableBitmap = new WriteableBitmap(bitmapImage.PixelWidth / 2, 

                                          bitmapImage.PixelHeight / 2); 

    translate.X = -bitmapImage.PixelWidth / 2; 

    writeableBitmap.Render(imgBase, translate); 

    writeableBitmap.Invalidate(); 

    imgLR.Source = writeableBitmap; 

 

    txtblk.Visibility = Visibility.Collapsed; 

} 





bm.Pixels[y * bm.PixelWidth + x] 

int pixel = A << 24 | R << 16 | G << 8 | B 

byte A = (byte)(pixel & 0xFF000000 >> 24); 

byte R = (byte)(pixel & 0x00FF0000 >> 16); 

byte G = (byte)(pixel & 0x0000FF00 >> 8); 

byte B = (byte)(pixel & 0x000000FF); 

Color.FromArgb(128, 0, 0, 255) 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Image Name="img" 

           HorizontalAlignment="Center" 



           VerticalAlignment="Center" /> 

</Grid> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    const int RADIUS = 200; 

 

    public MainPage() 

    { 

        InitializeComponent(); 

 

        WriteableBitmap writeableBitmap = new WriteableBitmap(2 * RADIUS, 2 * 

RADIUS); 

 

        for (int y = 0; y < writeableBitmap.PixelWidth; y++) 

            for (int x = 0; x < writeableBitmap.PixelHeight; x++) 

            { 

                if (Math.Sqrt(Math.Pow(x - RADIUS, 2) + Math.Pow(y - RADIUS, 2)) < 

RADIUS) 

                { 

                    double angle = Math.Atan2(y - RADIUS, x - RADIUS); 

                    byte R = (byte)(255 * Math.Abs(angle) / Math.PI); 

                    byte B = (byte)(255 - R); 

                    int color = 255 << 24 | R << 16 | B; 

                    writeableBitmap.Pixels[y * writeableBitmap.PixelWidth + x] = 

color; 

                } 

            } 

 

        writeableBitmap.Invalidate(); 

        img.Source = writeableBitmap; 

    } 

} 



 

<phone:PhoneApplicationPage.Resources> 

    <Path x:Key="catPath" 

          Data="M 160 140 L 150 50 220 103 

                M 320 140 L 330 50 260 103 

                M 215 230 L 40 200 

                M 215 240 L 40 240 

                M 215 250 L 40 280 

                M 265 230 L 440 200 

                M 265 240 L 440 240 



                M 265 250 L 440 280  

                M 240 100 A 100 100 0 0 1 240 300 

                          A 100 100 0 0 1 240 100 

                M 180 170 A 40 40 0 0 1 220 170 

                          A 40 40 0 0 1 180 170 

                M 300 170 A 40 40 0 0 1 260 170 

                          A 40 40 0 0 1 300 170" /> 

</phone:PhoneApplicationPage.Resources> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Image Name="img" 

           HorizontalAlignment="Center"  

           VerticalAlignment="Center" /> 

</Grid> 

 

public MainPage() 

{ 

    InitializeComponent(); 

 

    // Get PathGeometry from resource 

    Path catPath = this.Resources["catPath"] as Path; 

    PathGeometry pathGeometry = catPath.Data as PathGeometry; 

    catPath.Data = null; 

 

    // Get geometry bounds 

    Rect bounds = pathGeometry.Bounds; 

 

    // Create new path for rendering on bitmap 

    Path newPath = new Path 

    { 



        Stroke = this.Resources["PhoneForegroundBrush"] as Brush, 

        StrokeThickness = 5, 

        Data = pathGeometry 

    }; 

 

    // Create the WriteableBitmap 

    WriteableBitmap writeableBitmap =  

        new WriteableBitmap((int)(bounds.Width + newPath.StrokeThickness), 

                            (int)(bounds.Height + newPath.StrokeThickness)); 

 

    // Color the background of the bitmap 

    Color baseColor = (Color)this.Resources["PhoneAccentColor"]; 

 

    // Treat the bitmap as an ellipse: 

    //  radiusX and radiusY are also the centers! 

    double radiusX = writeableBitmap.PixelWidth / 2.0; 

    double radiusY = writeableBitmap.PixelHeight / 2.0; 

 

    for (int y = 0; y < writeableBitmap.PixelHeight; y++) 

        for (int x = 0; x < writeableBitmap.PixelWidth; x++) 

        { 

            double angle = Math.Atan2(y - radiusY, x - radiusX); 

            double ellipseX = radiusX * (1 + Math.Cos(angle)); 

            double ellipseY = radiusY * (1 + Math.Sin(angle)); 

 

            double ellipseToCenter =  

                Math.Sqrt(Math.Pow(ellipseX - radiusX, 2) + 

                          Math.Pow(ellipseY - radiusY, 2)); 

 

            double pointToCenter = 

                Math.Sqrt(Math.Pow(x - radiusX, 2) + Math.Pow(y - radiusY, 2)); 

 

            double opacity = Math.Min(1, pointToCenter / ellipseToCenter); 

 

            byte A = (byte)(opacity * 255); 

            byte R = (byte)(opacity * baseColor.R); 

            byte G = (byte)(opacity * baseColor.G); 

            byte B = (byte)(opacity * baseColor.B); 

 

            int color = A << 24 | R << 16 | G << 8 | B; 

 

            writeableBitmap.Pixels[y * writeableBitmap.PixelWidth + x] = color; 

        } 

 

    writeableBitmap.Invalidate(); 

 

    // Find transform to move Path to edges 

    TranslateTransform translate = new TranslateTransform 

    { 

        X = -bounds.X + newPath.StrokeThickness / 2, 

        Y = -bounds.Y + newPath.StrokeThickness / 2 

    }; 

 

    writeableBitmap.Render(newPath, translate); 

    writeableBitmap.Invalidate(); 



 

    // Set bitmap to Image element 

    img.Source = writeableBitmap; 

} 

Color baseColor = (Color)this.Resources["PhoneAccentColor"]; 

double opacity = Math.Min(1, pointToCenter / ellipseToCenter); 

byte A = (byte)(opacity * 255); 

byte R = (byte)(opacity * baseColor.R); 



byte G = (byte)(opacity * baseColor.G); 

byte B = (byte)(opacity * baseColor.B); 

int color = A << 24 | R << 16 | G << 8 | B; 

writeableBitmap.Pixels[y * writeableBitmap.PixelWidth + x] = color; 

writeableBitmap.Invalidate(); 

TranslateTransform translate = new TranslateTransform 

{ 

    X = -bounds.X + newPath.StrokeThickness / 2, 

    Y = -bounds.Y + newPath.StrokeThickness / 2 

}; 

writeableBitmap.Render(newPath, translate); 

writeableBitmap.Invalidate(); 



StrokeStartLineCap = PenLineCap.Round, 

StrokeEndLineCap = PenLineCap.Round, 

StrokeLineJoin = PenLineJoin.Round, 





 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="Auto" /> 

    </Grid.RowDefinitions> 

 

    <Grid.ColumnDefinitions> 

        <ColumnDefinition Width="*" /> 

        <ColumnDefinition Width="*" /> 

    </Grid.ColumnDefinitions> 

 

    <Grid Name="playGrid" 

          Grid.Row="0" Grid.Column="0" Grid.ColumnSpan="2" 

          HorizontalAlignment="Center" 

          VerticalAlignment="Center" /> 

 

    <Button Content="load" 

            Grid.Row="1" Grid.Column="0" 

            Click="OnLoadClick" /> 

 

    <Button Name="scrambleButton" 

            Content="scramble" 

            Grid.Row="2" Grid.Column="1" 

            IsEnabled="False" 

            Click="OnScrambleClick" /> 

</Grid> 

 

<phone:PhoneApplicationPage.ApplicationBar> 

    <shell:ApplicationBar IsVisible="False"> 

        <shell:ApplicationBarIconButton x:Name="appbarLoadButton"  

                                        IconUri="/Images/appbar.folder.rest.png"  

                                        Text="load" 

                                        Click="OnLoadClick" /> 

 

        <shell:ApplicationBarIconButton x:Name="appbarScrambleButton"  

                                        IconUri="/Images/appbar.refresh.rest.png"  

                                        Text="scramble" 

                                        IsEnabled="False" 

                                        Click="OnScrambleClick" /> 

    </shell:ApplicationBar> 

</phone:PhoneApplicationPage.ApplicationBar> 



 

public partial class MainPage : PhoneApplicationPage 

{ 

    const int HORZ_TILES = 4; 

    const int VERT_TILES = 4; 

    const int MARGIN = 2; 

 

    PhoneApplicationService appService = PhoneApplicationService.Current; 

    PhotoChooserTask photoChooser = new PhotoChooserTask(); 

    Random rand = new Random(); 

 

    Image[,] tileImages = new Image[VERT_TILES, HORZ_TILES]; 

    bool haveValidTileImages; 

    int emptyRow, emptyCol; 

    int scrambleCountdown; 

 

    public MainPage() 

    { 

        InitializeComponent(); 

 

        for (int col = 0; col < HORZ_TILES; col++) 

        { 

            ColumnDefinition coldef = new ColumnDefinition(); 

            coldef.Width = new GridLength(1, GridUnitType.Star); 

            playGrid.ColumnDefinitions.Add(coldef); 

        } 

 

        for (int row = 0; row < VERT_TILES; row++) 

        { 

            RowDefinition rowdef = new RowDefinition(); 

            rowdef.Height = new GridLength(1, GridUnitType.Star); 

            playGrid.RowDefinitions.Add(rowdef); 

        } 

 

        appbarScrambleButton = this.ApplicationBar.Buttons[1] as 

ApplicationBarIconButton; 



 

        photoChooser.Completed += OnPhotoChooserCompleted; 

    } 

    … 

} 

 

void OnLoadClick(object sender, EventArgs args) 

{ 

    int tileSize = (int)Math.Min(ContentPanel.ActualWidth / HORZ_TILES, 

                                 ContentPanel.ActualHeight / VERT_TILES)  

                   - 2 * MARGIN; 

 

    photoChooser.PixelWidth = tileSize * HORZ_TILES; 

    photoChooser.PixelHeight = tileSize * VERT_TILES; 

    photoChooser.Show(); 

} 

  

void OnPhotoChooserCompleted(object sender, PhotoResult args) 

{ 

    if (args.Error == null && args.ChosenPhoto != null) 

    { 

        BitmapImage bitmapImage = new BitmapImage(); 

        bitmapImage.SetSource(args.ChosenPhoto); 

        WriteableBitmap writeableBitmap = new WriteableBitmap(bitmapImage); 

        int tileSize = writeableBitmap.PixelWidth / HORZ_TILES; 

 

        emptyCol = HORZ_TILES - 1; 



        emptyRow = VERT_TILES - 1; 

 

        for (int row = 0; row < VERT_TILES; row++) 

            for (int col = 0; col < HORZ_TILES; col++) 

                if (row != emptyRow || col != emptyCol) 

                { 

                    WriteableBitmap tile = new WriteableBitmap(tileSize, tileSize); 

 

                    for (int y = 0; y < tileSize; y++) 

                        for (int x = 0; x < tileSize; x++) 

                        { 

                            int yBit = row * tileSize + y; 

                            int xBit = col * tileSize + x; 

 

                            tile.Pixels[y * tileSize + x] = 

                                writeableBitmap.Pixels[yBit *  

                                            writeableBitmap.PixelWidth + xBit]; 

                        } 

                    GenerateImageTile(tile, row, col); 

                } 

 

        haveValidTileImages = true; 

        scrambleButton.IsEnabled = true; 

        appbarScrambleButton.IsEnabled = true; 

    } 

} 

 

void GenerateImageTile(BitmapSource tile, int row, int col) 

{ 

    Image img = new Image(); 

    img.Stretch = Stretch.None; 

    img.Source = tile; 

    img.Margin = new Thickness(MARGIN); 

    tileImages[row, col] = img; 

 

    Grid.SetRow(img, row); 

    Grid.SetColumn(img, col); 

    playGrid.Children.Add(img); 

} 



 

protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

{ 

    if (args.OriginalSource is Image) 

    { 

        Image img = args.OriginalSource as Image; 

        MoveTile(img); 

        args.Complete(); 

        args.Handled = true; 

    } 

    base.OnManipulationStarted(args); 

} 



 

void MoveTile(Image img) 

{ 

    int touchedRow = -1, touchedCol = -1; 

 

    for (int y = 0; y < VERT_TILES; y++) 

        for (int x = 0; x < HORZ_TILES; x++) 

            if (tileImages[y, x] == img) 

            { 

                touchedRow = y; 

                touchedCol = x; 

            } 

 

    if (touchedRow == emptyRow) 

    { 

        int sign = Math.Sign(touchedCol - emptyCol); 

 

        for (int x = emptyCol; x != touchedCol; x += sign) 

        { 

            tileImages[touchedRow, x] = tileImages[touchedRow, x + sign]; 

            Grid.SetColumn(tileImages[touchedRow, x], x); 

        } 

        tileImages[touchedRow, touchedCol] = null; 

        emptyCol = touchedCol; 

    } 

    else if (touchedCol == emptyCol) 

    { 

        int sign = Math.Sign(touchedRow - emptyRow); 

 

        for (int y = emptyRow; y != touchedRow; y += sign) 

        { 

            tileImages[y, touchedCol] = tileImages[y + sign, touchedCol]; 

            Grid.SetRow(tileImages[y, touchedCol], y); 

        } 

        tileImages[touchedRow, touchedCol] = null; 

        emptyRow = touchedRow; 

    } 

} 

 

void OnScrambleClick(object sender, EventArgs args) 

{ 

    scrambleCountdown = 10 * VERT_TILES * HORZ_TILES; 

    scrambleButton.IsEnabled = false; 



    appbarScrambleButton.IsEnabled = false; 

    CompositionTarget.Rendering += OnCompositionTargetRendering; 

} 

 

void OnCompositionTargetRendering(object sender, EventArgs args) 

{ 

    MoveTile(tileImages[emptyRow, rand.Next(HORZ_TILES)]); 

    MoveTile(tileImages[rand.Next(VERT_TILES), emptyCol]); 

 

    if (--scrambleCountdown == 0) 

    { 

        CompositionTarget.Rendering -= OnCompositionTargetRendering; 

        scrambleButton.IsEnabled = true; 

        appbarScrambleButton.IsEnabled = true; 

    } 

} 



 

protected override void OnNavigatedFrom(NavigationEventArgs args) 

{ 

    appService.State["haveValidTileImages"] = haveValidTileImages; 

 

    if (haveValidTileImages) 

    { 

        appService.State["emptyRow"] = emptyRow; 

        appService.State["emptyCol"] = emptyCol; 

 

        for (int row = 0; row < VERT_TILES; row++) 

            for (int col = 0; col < HORZ_TILES; col++) 

                if (col != emptyCol || row != emptyRow) 

                { 

                    WriteableBitmap tile = tileImages[row, col].Source as 

WriteableBitmap; 

                    MemoryStream stream = new MemoryStream(); 

                    tile.SaveJpeg(stream, tile.PixelWidth, tile.PixelHeight, 0, 75); 

                    appService.State[TileKey(row, col)] = stream.GetBuffer(); 

                } 

    } 

    base.OnNavigatedFrom(args); 

} 

 

… 

 

string TileKey(int row, int col) 

{ 

    return String.Format("tile {0} {1}", row, col); 

} 

 

protected override void OnNavigatedTo(NavigationEventArgs args) 

{ 

    object objHaveValidTileImages; 

 

    if (appService.State.TryGetValue("haveValidTileImages", out 



objHaveValidTileImages) && 

        (bool)objHaveValidTileImages) 

    { 

        emptyRow = (int)appService.State["emptyRow"]; 

        emptyCol = (int)appService.State["emptyCol"]; 

 

        for (int row = 0; row < VERT_TILES; row++) 

            for (int col = 0; col < HORZ_TILES; col++) 

                if (col != emptyCol || row != emptyRow) 

                { 

                    byte[] buffer = (byte[])appService.State[TileKey(row, col)]; 

                    MemoryStream stream = new MemoryStream(buffer); 

                    BitmapImage bitmapImage = new BitmapImage(); 

                    bitmapImage.SetSource(stream); 

                    WriteableBitmap tile = new WriteableBitmap(bitmapImage); 

                    GenerateImageTile(tile, row, col); 

                } 

 

        haveValidTileImages = true; 

        appbarScrambleButton.IsEnabled = true; 

    } 

 

    base.OnNavigatedTo(args); 

} 



 

namespace Petzold.Phone.Silverlight 

{ 

    public interface ISaveFileDialogCompleted 

    { 

        void SaveFileDialogCompleted(bool okPressed, string filename); 

    } 

} 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <StackPanel> 

        <TextBlock Text="file name" /> 

        <TextBox Name="txtbox" 

                 TextChanged="OnTextBoxTextChanged" /> 

        <Grid> 

            <Grid.ColumnDefinitions> 

                <ColumnDefinition Width="*" /> 

                <ColumnDefinition Width="*" /> 

            </Grid.ColumnDefinitions> 

 

            <Button Name="saveButton" 

                    Content="save"  

                    Grid.Column="0" 

                    IsEnabled="False" 

                    Click="OnSaveButtonClick" /> 

 

            <Button Content="cancel"  

                    Grid.Column="2" 

                    Click="OnCancelButtonClick" /> 

        </Grid> 

    </StackPanel> 

</Grid> 

 

public partial class SaveFileDialog : PhoneApplicationPage 

{ 

    PhoneApplicationService appService = PhoneApplicationService.Current; 

    bool okPressed; 

    string filename; 

 

    public SaveFileDialog() 

    { 

        InitializeComponent(); 

    } 

 

    public void SetTitle(string appTitle) 

    { 

        ApplicationTitle.Text = appTitle; 

    } 

 

    void OnTextBoxTextChanged(object sender, TextChangedEventArgs args) 

    { 

        saveButton.IsEnabled = txtbox.Text.Length > 0; 

    } 

 



    void OnSaveButtonClick(object sender, RoutedEventArgs args) 

    { 

        okPressed = true; 

        filename = txtbox.Text; 

        this.NavigationService.GoBack(); 

    } 

 

    void OnCancelButtonClick(object sender, RoutedEventArgs args) 

    { 

        okPressed = false; 

        this.NavigationService.GoBack(); 

    } 

    … 

} 

 

protected override void OnNavigatedTo(NavigationEventArgs args) 

{ 

    if (appService.State.ContainsKey("filename")) 

        txtbox.Text = appService.State["filename"] as string; 

 

    if (appService.State.ContainsKey("apptitle")) 

        ApplicationTitle.Text = appService.State["apptitle"] as string; 

 

    if (this.NavigationContext.QueryString.ContainsKey("FileName")) 

        txtbox.Text = this.NavigationContext.QueryString["FileName"]; 

 

    base.OnNavigatedTo(args); 

} 

 

protected override void OnNavigatedFrom(NavigationEventArgs args) 

{ 

    if (!String.IsNullOrEmpty(txtbox.Text)) 

        appService.State["filename"] = txtbox.Text; 

 

    appService.State["apptitle"] = ApplicationTitle.Text; 

 

    if (args.Content is ISaveFileDialogCompleted) 

        (args.Content as ISaveFileDialogCompleted). 

                                SaveFileDialogCompleted(okPressed, filename); 

 



    base.OnNavigatedFrom(args); 

} 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Image Name="img" /> 

</Grid> 

 

<phone:PhoneApplicationPage.ApplicationBar> 

    <shell:ApplicationBar> 

        <shell:ApplicationBarIconButton x:Name="appbarLoadButton"  

                                        IconUri="/Images/appbar.folder.rest.png"  

                                        Text="load" 

                                        Click="OnAppbarLoadClick" /> 

 

        <shell:ApplicationBarIconButton x:Name="appbarSaveButton"  

                                        IconUri="/Images/appbar.save.rest.png"  

                                        Text="save" 

                                        IsEnabled="False" 

                                        Click="OnAppbarSaveClick" /> 

    </shell:ApplicationBar> 

</phone:PhoneApplicationPage.ApplicationBar> 

 

public partial class MainPage : PhoneApplicationPage, ISaveFileDialogCompleted 

{ 

    PhoneApplicationService appService = PhoneApplicationService.Current; 

    PhotoChooserTask photoChooser = new PhotoChooserTask(); 



    WriteableBitmap writeableBitmap; 

 

    public MainPage() 

    { 

        InitializeComponent(); 

 

        appbarLoadButton = this.ApplicationBar.Buttons[0] as 

ApplicationBarIconButton; 

        appbarSaveButton = this.ApplicationBar.Buttons[1] as 

ApplicationBarIconButton; 

 

        photoChooser.Completed += OnPhotoChooserCompleted; 

    } 

    … 

} 

  

void OnAppbarLoadClick(object sender, EventArgs args) 

{ 

    appbarSaveButton.IsEnabled = false; 

    photoChooser.Show(); 

} 

 

void OnPhotoChooserCompleted(object sender, PhotoResult args) 

{ 

    if (args.Error == null && args.ChosenPhoto != null) 

    { 

        BitmapImage bitmapImage = new BitmapImage(); 

        bitmapImage.SetSource(args.ChosenPhoto); 

        writeableBitmap = new WriteableBitmap(bitmapImage); 

 

        // Monochromize 

        for (int pixel = 0; pixel < writeableBitmap.Pixels.Length; pixel++) 

        { 

            int color = writeableBitmap.Pixels[pixel]; 

            byte A = (byte)(color & 0xFF000000 >> 24); 

            byte R = (byte)(color & 0x00FF0000 >> 16); 

            byte G = (byte)(color & 0x0000FF00 >> 8); 

            byte B = (byte)(color & 0x000000FF); 

            byte gray = (byte)(0.30 * R + 0.59 * G + 0.11 * B); 

 

            color = (A << 24) | (gray << 16) | (gray << 8) | gray; 

            writeableBitmap.Pixels[pixel] = color; 

        } 

        img.Source = writeableBitmap; 



        appbarSaveButton.IsEnabled = true; 

    } 

} 

  

void OnAppbarSaveClick(object sender, EventArgs args) 

{ 

    this.NavigationService.Navigate( 

            new Uri("/Petzold.Phone.Silverlight;component/SaveFileDialog.xaml",  

                UriKind.Relative)); 

} 

 

public void SaveFileDialogCompleted(bool okPressed, string filename) 

{ 

    if (okPressed) 

    { 

        MemoryStream memoryStream = new MemoryStream(); 



        writeableBitmap.SaveJpeg(memoryStream, writeableBitmap.PixelWidth,  

                                               writeableBitmap.PixelHeight, 0, 75); 

        memoryStream.Position = 0; 

 

        MediaLibrary mediaLib = new MediaLibrary(); 

        mediaLib.SavePicture(filename, memoryStream); 

    } 

} 

  

protected override void OnNavigatedFrom(NavigationEventArgs args) 

{ 

    if (writeableBitmap != null) 

    { 

        MemoryStream stream = new MemoryStream(); 

        writeableBitmap.SaveJpeg(stream, writeableBitmap.PixelWidth, 

                                         writeableBitmap.PixelHeight, 0, 75); 

        appService.State["jpegBits"] = stream.GetBuffer(); 

    } 

 

    if (args.Content is SaveFileDialog) 

    { 

        SaveFileDialog page = args.Content as SaveFileDialog; 

        page.SetTitle(ApplicationTitle.Text); 

    } 

 

    base.OnNavigatedFrom(args); 

} 

  

protected override void OnNavigatedTo(NavigationEventArgs args) 

{ 

    if (appService.State.ContainsKey("jpegBits")) 



    { 

        byte[] bitmapBits = (byte[])appService.State["jpegBits"]; 

        MemoryStream stream = new MemoryStream(bitmapBits); 

        BitmapImage bitmapImage = new BitmapImage(); 

        bitmapImage.SetSource(stream); 

        writeableBitmap = new WriteableBitmap(bitmapImage); 

        img.Source = writeableBitmap; 

        appbarSaveButton.IsEnabled = true; 

    } 

    base.OnNavigatedTo(args); 

} 



 

<Grid x:Name="LayoutRoot" Background="Transparent"> 

    <Grid.ColumnDefinitions> 

        <ColumnDefinition Width="*" /> 

        <ColumnDefinition Width="*" /> 

        <ColumnDefinition Width="*" /> 

    </Grid.ColumnDefinitions> 

 

    <Grid.RowDefinitions> 

        <RowDefinition Height="Auto" /> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="*" /> 

    </Grid.RowDefinitions> 

</Grid> 

 

public event EventHandler ColorBitsChanged; 

… 

public int[] ColorBits { protected set; get; } 



 

public partial class BitSelectDialog : UserControl 

{ 

    Brush selectedBrush; 

    Brush normalBrush; 

    TextBlock[,] txtblks = new TextBlock[3, 9]; 

 

    … 

 

    public BitSelectDialog() 

    { 

        InitializeComponent(); 

 

        ColorBits = new int[3]; 

        ColorBits[0] = 2; 

        ColorBits[1] = 2; 

        ColorBits[2] = 2; 

 

        selectedBrush = this.Resources["PhoneAccentBrush"] as Brush; 

        normalBrush = this.Resources["PhoneForegroundBrush"] as Brush; 

        string[] colors = { "red", "green", "blue" }; 

 

        for (int col = 0; col < 3; col++) 

        { 

            TextBlock txtblk = new TextBlock 

            { 

                Text = colors[col], 

                FontWeight = FontWeights.Bold, 

                TextAlignment = TextAlignment.Center, 

                Margin = new Thickness(8, 2, 8, 2) 

            }; 

 

            Grid.SetRow(txtblk, 0); 

            Grid.SetColumn(txtblk, col); 

            LayoutRoot.Children.Add(txtblk); 

 

            for (int bit = 0; bit < 9; bit++) 

            { 

                txtblk = new TextBlock 

                { 

                    Text = bit.ToString(), 

                    Foreground = bit == ColorBits[col] ? selectedBrush : 

normalBrush, 

                    TextAlignment = TextAlignment.Center, 

                    Padding = new Thickness(2), 

                    Tag = col.ToString() + bit 

                }; 

 

                Grid.SetRow(txtblk, bit + 1); 

                Grid.SetColumn(txtblk, col); 

                LayoutRoot.Children.Add(txtblk); 

 

                txtblks[col, bit] = txtblk; 



            } 

        } 

    } 

} 

 

public void Initialize(int[] colorBits) 

{ 

    for (int clr = 0; clr < 3; clr++) 

    { 

        txtblks[clr, ColorBits[clr]].Foreground = normalBrush; 

        ColorBits[clr] = colorBits[clr]; 

        txtblks[clr, ColorBits[clr]].Foreground = selectedBrush; 

    } 

} 

 

protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

{ 

    if (args.OriginalSource is TextBlock) 

    { 

        TextBlock txtblk = args.OriginalSource as TextBlock; 

        string tag = txtblk.Tag as string; 

 

        if (tag != null && tag.Length == 2) 

        { 

            int clr = Int32.Parse(tag[0].ToString()); 

            int bits = Int32.Parse(tag[1].ToString()); 

 

            if (ColorBits[clr] != bits) 

            { 

                txtblks[clr, ColorBits[clr]].Foreground = normalBrush; 

                ColorBits[clr] = bits; 

                txtblks[clr, ColorBits[clr]].Foreground = selectedBrush; 

 

                if (ColorBitsChanged != null) 

                    ColorBitsChanged(this, EventArgs.Empty); 



            } 

 

            args.Complete(); 

            args.Handled = true; 

        } 

    } 

    base.OnManipulationStarted(args); 

} 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

             

    <Image Name="img" /> 

 

    <local:BitSelectDialog x:Name="bitSelectDialog" 

                           Visibility="Collapsed" 

                           FontSize="{StaticResource PhoneFontSizeExtraLarge}" 

                           HorizontalAlignment="Center" 

                           VerticalAlignment="Center" 

                           ColorBitsChanged="OnBitSelectDialogColorBitsChanged" /> 

</Grid> 

 

<phone:PhoneApplicationPage.ApplicationBar> 

    <shell:ApplicationBar> 

        <shell:ApplicationBarIconButton x:Name="appbarLoadButton"  

                                        IconUri="/Images/appbar.folder.rest.png"  

                                        Text="load" 

                                        Click="OnAppbarLoadClick" /> 

             

        <shell:ApplicationBarIconButton x:Name="appbarSetBitsButton"  

                                        

IconUri="/Images/appbar.feature.settings.rest.png"  

                                        Text="set bits" 

                                        IsEnabled="False" 

                                        Click="OnAppbarSetBitsClick" /> 



 

        <shell:ApplicationBarIconButton x:Name="appbarSaveButton"  

                                        IconUri="/Images/appbar.save.rest.png"  

                                        Text="save" 

                                        IsEnabled="False" 

                                        Click="OnAppbarSaveClick" /> 

    </shell:ApplicationBar> 

</phone:PhoneApplicationPage.ApplicationBar> 

 

public partial class MainPage : PhoneApplicationPage, ISaveFileDialogCompleted 

{ 

    PhoneApplicationService appService = PhoneApplicationService.Current; 

    PhotoChooserTask photoChooser = new PhotoChooserTask(); 

    WriteableBitmap writeableBitmap; 

    byte[] jpegBits; 

    int[] pixels; 

 

    public MainPage() 

    { 

        InitializeComponent(); 

 

        appbarLoadButton = this.ApplicationBar.Buttons[0] as 

ApplicationBarIconButton; 

        appbarSetBitsButton = this.ApplicationBar.Buttons[1] as 

ApplicationBarIconButton; 

        appbarSaveButton = this.ApplicationBar.Buttons[2] as 

ApplicationBarIconButton; 

 

        photoChooser.Completed += OnPhotoChooserCompleted; 

   } 

} 



  

void OnAppbarLoadClick(object sender, EventArgs args) 

{ 

    bitSelectDialog.Visibility = Visibility.Collapsed; 

    appbarSetBitsButton.IsEnabled = false; 

    appbarSaveButton.IsEnabled = false; 

 

    photoChooser.Show(); 

} 

 

void OnPhotoChooserCompleted(object sender, PhotoResult args) 

{ 

    if (args.Error == null && args.ChosenPhoto != null) 

    { 

        jpegBits = new byte[args.ChosenPhoto.Length]; 

        args.ChosenPhoto.Read(jpegBits, 0, jpegBits.Length); 

        LoadBitmap(jpegBits); 

    } 

} 

 

void LoadBitmap(byte[] jpegBits) 

{ 

    // Create WriteableBitmap from JPEG bits 

    MemoryStream memoryStream = new MemoryStream(jpegBits); 

    BitmapImage bitmapImage = new BitmapImage(); 

    bitmapImage.SetSource(memoryStream); 

    writeableBitmap = new WriteableBitmap(bitmapImage); 

    img.Source = writeableBitmap; 

 

    // Copy pixels into field array 

    pixels = new int[writeableBitmap.PixelWidth * writeableBitmap.PixelHeight]; 

 

    for (int i = 0; i < pixels.Length; i++) 

        pixels[i] = writeableBitmap.Pixels[i]; 

 

    appbarSetBitsButton.IsEnabled = true; 

    appbarSaveButton.IsEnabled = true; 

    ApplyBitSettingsToBitmap(); 

} 



  

void OnAppbarSetBitsClick(object sender, EventArgs args) 

{ 

    bitSelectDialog.Visibility =  

        bitSelectDialog.Visibility == Visibility.Collapsed ? 

            Visibility.Visible : Visibility.Collapsed; 

} 

 

void OnBitSelectDialogColorBitsChanged(object sender, EventArgs args) 

{ 

    ApplyBitSettingsToBitmap(); 

} 

 

void ApplyBitSettingsToBitmap() 

{ 

    if (pixels == null || writeableBitmap == null) 

        return; 

 

    int mask = -16777216;   // ie, FF000000 

 

    for (int clr = 0; clr < 3; clr++) 

        mask |= (byte)(0xFF << (8 - bitSelectDialog.ColorBits[clr]))  

                                        << (16 - 8 * clr); 

 

    for (int i = 0; i < pixels.Length; i++) 

        writeableBitmap.Pixels[i] = mask & pixels[i]; 

 

    writeableBitmap.Invalidate(); 

} 

 

void OnAppbarSaveClick(object sender, EventArgs args) 

{ 

    int fileNameNumber = 0; 



    MediaLibrary mediaLib = new MediaLibrary(); 

    PictureCollection savedPictures = mediaLib.SavedPictures; 

 

    foreach (Picture picture in savedPictures) 

    { 

        string filename = Path.GetFileNameWithoutExtension(picture.Name); 

        int num; 

 

        if (filename.StartsWith("Posterizer")) 

        { 

            if (Int32.TryParse(filename.Substring(10), out num)) 

                fileNameNumber = Math.Max(fileNameNumber, num); 

        } 

    } 

 

    string saveFileName = String.Format("Posterizer{0:D3}", fileNameNumber + 1); 

 

    string uri = "/Petzold.Phone.Silverlight;component/SaveFileDialog.xaml" + 

                 "?FileName=" + saveFileName; 

 

    this.NavigationService.Navigate(new Uri(uri, UriKind.Relative)); 

 

} 

 

public void SaveFileDialogCompleted(bool okPressed, string filename) 

{ 

    if (okPressed) 

    { 

        MemoryStream memoryStream = new MemoryStream(); 

        writeableBitmap.SaveJpeg(memoryStream, writeableBitmap.PixelWidth, 

                                               writeableBitmap.PixelHeight, 0, 75); 

        memoryStream.Position = 0; 

 

        MediaLibrary mediaLib = new MediaLibrary(); 

        mediaLib.SavePicture(filename, memoryStream); 

    } 

} 

 

<Extras> 

    <PhotosExtrasApplication> 

        <Enabled>true</Enabled> 



    </PhotosExtrasApplication> 

</Extras> 

 

protected override void OnNavigatedFrom(NavigationEventArgs args) 

{ 

    appService.State["colorBits"] = bitSelectDialog.ColorBits; 

 

    if (jpegBits != null) 

    { 

        appService.State["jpegBits"] = jpegBits; 

    } 

 

    if (args.Content is SaveFileDialog) 

    { 

        SaveFileDialog page = args.Content as SaveFileDialog; 

        page.SetTitle(ApplicationTitle.Text); 

    } 

 

    base.OnNavigatedFrom(args); 

} 

 

protected override void OnNavigatedTo(NavigationEventArgs args) 

{ 

    if (this.NavigationContext.QueryString.ContainsKey("token")) 

    { 

        string token = this.NavigationContext.QueryString["token"]; 

 

        MediaLibrary mediaLib = new MediaLibrary(); 

        Picture picture = mediaLib.GetPictureFromToken(token); 

        Stream stream = picture.GetImage(); 

        jpegBits = new byte[stream.Length]; 

        stream.Read(jpegBits, 0, jpegBits.Length); 

        LoadBitmap(jpegBits); 

    } 

    else if (appService.State.ContainsKey("colorBits")) 

    { 

        int[] colorBits = (int[])appService.State["colorBits"]; 



        bitSelectDialog.Initialize(colorBits); 

    } 

 

    if (appService.State.ContainsKey("jpegBits")) 

    { 

        jpegBits = (byte[])appService.State["jpegBits"]; 

        LoadBitmap(jpegBits); 

    } 

    base.OnNavigatedTo(args); 

} 





 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="Auto" /> 

    </Grid.RowDefinitions> 

             

    <TextBlock Grid.Row="0" 

               Text="Frame-Based" 

               FontSize="{StaticResource PhoneFontSizeLarge}" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" 

               RenderTransformOrigin="0.5 0.5"> 

        <TextBlock.RenderTransform> 

            <RotateTransform x:Name="rotate1" /> 

        </TextBlock.RenderTransform> 

    </TextBlock> 

 

    <TextBlock Grid.Row="1" 

               Text="Time-Based" 

               FontSize="{StaticResource PhoneFontSizeLarge}" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" 

               RenderTransformOrigin="0.5 0.5"> 

        <TextBlock.RenderTransform> 

            <RotateTransform x:Name="rotate2" /> 

        </TextBlock.RenderTransform> 

    </TextBlock> 

 

    <Button Grid.Row="2" 

            Content="Hang for 5 seconds" 

            HorizontalAlignment="Center" 

            Click="OnButtonClick" /> 

</Grid> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    DateTime startTime; 



 

    public MainPage() 

    { 

        InitializeComponent(); 

 

        startTime = DateTime.Now; 

        CompositionTarget.Rendering += OnCompositionTargetRendering; 

    } 

 

    void OnCompositionTargetRendering(object sender, EventArgs args) 

    { 

        // Frame-based 

        rotate1.Angle = (rotate1.Angle + 0.2) % 360; 

 

        // Time-based 

        TimeSpan elapsedTime = DateTime.Now - startTime; 

        rotate2.Angle = (elapsedTime.TotalMinutes * 360) % 360; 

    } 

 

    void OnButtonClick(object sender, RoutedEventArgs args) 

    { 

        Thread.Sleep(5000); 

    } 

} 







 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="*" /> 

    </Grid.RowDefinitions> 

             

    <Button Content="Button No. 1" 



            Grid.Row="0" 

            HorizontalAlignment="Center" 

            VerticalAlignment="Center" 

            RenderTransformOrigin="0.5 0.5" 

            Click="OnButtonClick"> 

        <Button.RenderTransform> 

            <RotateTransform /> 

        </Button.RenderTransform> 

    </Button> 

 

    <Button Content="Button No. 2" 

            Grid.Row="1" 

            HorizontalAlignment="Center" 

            VerticalAlignment="Center" 

            RenderTransformOrigin="0.5 0.5" 

            Click="OnButtonClick"> 

        <Button.RenderTransform> 

            <RotateTransform /> 

        </Button.RenderTransform> 

    </Button> 

 

    <Button Content="Button No. 3" 

            Grid.Row="2" 

            HorizontalAlignment="Center" 

            VerticalAlignment="Center" 

            RenderTransformOrigin="0.5 0.5" 

            Click="OnButtonClick"> 

        <Button.RenderTransform> 

            <RotateTransform /> 

        </Button.RenderTransform> 

    </Button> 

</Grid> 

 

void OnButtonClick(object sender, RoutedEventArgs args) 

{ 

    Button btn = sender as Button; 

    RotateTransform rotateTransform = btn.RenderTransform as RotateTransform; 

 

    // Create and define animation 

    DoubleAnimation anima = new DoubleAnimation(); 

    anima.From = 0; 



    anima.To = 360; 

    anima.Duration = new Duration(TimeSpan.FromSeconds(0.5)); 

 

    // Set attached properties 

    Storyboard.SetTarget(anima, rotateTransform); 

    Storyboard.SetTargetProperty(anima, new 

PropertyPath(RotateTransform.AngleProperty)); 

 

    // Create storyboard, add animation, and fire it up! 

    Storyboard storyboard = new Storyboard(); 

    storyboard.Children.Add(anima); 

    storyboard.Begin(); 

} 

 

DoubleAnimation anima = new DoubleAnimation(); 

anima.From = 0; 

anima.To = 360; 

anima.Duration = new Duration(TimeSpan.FromSeconds(0.5)); 

 

Storyboard.SetTarget(anima, rotateTransform); 

Storyboard.SetTargetProperty(anima, new PropertyPath(RotateTransform.AngleProperty)); 

 



Storyboard storyboard = new Storyboard(); 

storyboard.Children.Add(anima); 

storyboard.Begin(); 

Storyboard.SetTargetProperty(anima, new PropertyPath(RotateTransform.AngleProperty)); 

Storyboard.SetTargetProperty(anima, new PropertyPath("Angle")); 



Storyboard.SetTarget(anima, btn); 

Storyboard.SetTargetProperty(anima,  

        new PropertyPath("(Button.RenderTransform).(RotateTransform.Angle)")); 

Storyboard.SetTargetProperty(anima,  

        new PropertyPath("(Button.RenderTransform).Angle")); 



anima.Duration = new Duration(TimeSpan.FromSeconds(0.5)); 

storyboard.Duration = new Duration(TimeSpan.FromSeconds(0.25)); 

anima.BeginTime = TimeSpan.FromSeconds(1); 

anima.AutoReverse = true; 

anima.RepeatBehavior = new RepeatBehavior(3); 

anima.RepeatBehavior = new RepeatBehavior(3); 

anima.AutoReverse = true; 

anima.RepeatBehavior = new RepeatBehavior(3); 

storyboard.AutoReverse = true; 



anima.RepeatBehavior = new RepeatBehavior(TimeSpan.FromSeconds(0.75)); 

anima.Duration = new Duration(TimeSpan.FromSeconds(5)); 

anima.From = 0; 

anima.To = 360; 

// anima.From = 0; 

anima.To = 360; 



anima.From = -360; 

anima.To = null; 

// anima.From = 0; 

anima.To = 360; 

// anima.From = 0; 

anima.To = 360; 

anima.FillBehavior = FillBehavior.Stop; 

// anima.From = 0; 

// anima.To = 360; 

anima.By = 90; 

anima.FillBehavior = FillBehavior.HoldEnd; 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="*" /> 

    </Grid.RowDefinitions> 

 

    <Button Name="btn1" 

            Content="Button No. 1" 

            Grid.Row="0" 

            HorizontalAlignment="Center" 

            VerticalAlignment="Center" 

            RenderTransformOrigin="0.5 0.5" 

            Click="OnButtonClick"> 

        <Button.RenderTransform> 

            <RotateTransform x:Name="rotate1" /> 

        </Button.RenderTransform> 

    </Button> 

 

    <Button Name="btn2" 

            Content="Button No. 2" 

            Grid.Row="1" 

            HorizontalAlignment="Center" 

            VerticalAlignment="Center" 

            RenderTransformOrigin="0.5 0.5" 

            Click="OnButtonClick"> 

        <Button.RenderTransform> 

            <RotateTransform x:Name="rotate2" /> 

        </Button.RenderTransform> 

    </Button> 

 

    <Button Name="btn3" 

            Content="Button No. 3" 

            Grid.Row="2" 

            HorizontalAlignment="Center" 

            VerticalAlignment="Center" 

            RenderTransformOrigin="0.5 0.5" 

            Click="OnButtonClick"> 

        <Button.RenderTransform> 

            <RotateTransform x:Name="rotate3" /> 

        </Button.RenderTransform> 

    </Button> 

</Grid> 



 

<phone:PhoneApplicationPage.Resources> 

    <Storyboard x:Name="storyboard1"> 

        <DoubleAnimation Storyboard.TargetName="rotate1" 

                         Storyboard.TargetProperty="Angle" 

                         From="0" To="360" Duration="0:0:0.5" /> 

    </Storyboard> 

 

    <Storyboard x:Name="storyboard2"> 

        <DoubleAnimation Storyboard.TargetName="rotate2" 

                         Storyboard.TargetProperty="Angle" 

                         From="0" To="360" Duration="0:0:0.5" /> 

    </Storyboard> 

 

    <Storyboard x:Name="storyboard3"> 

        <DoubleAnimation Storyboard.TargetName="rotate3" 

                         Storyboard.TargetProperty="Angle" 

                         From="0" To="360" Duration="0:0:0.5" /> 

    </Storyboard> 

</phone:PhoneApplicationPage.Resources> 

<DoubleAnimation Storyboard.TargetName="rotate1" 

                 Storyboard.TargetProperty="Angle" 

                 From="0" To="360" Duration="0:0:0.5" /> 

<DoubleAnimation Storyboard.TargetName="btn1" 

                 

Storyboard.TargetProperty="(Button.RenderTransform).(RotateTransform.Angle)" 

                 From="0" To="360" Duration="0:0:0.5" /> 

<DoubleAnimation Storyboard.TargetName="btn1" 

                 Storyboard.TargetProperty="(Button.RenderTransform).Angle" 

                 From="0" To="360" Duration="0:0:0.5" /> 



 

void OnButtonClick(object sender, RoutedEventArgs args) 

{ 

    if (sender == btn1) 

        storyboard1.Begin(); 

 

    else if (sender == btn2) 

        storyboard2.Begin(); 

 

    else if (sender == btn3) 

        storyboard3.Begin(); 

} 



 

public partial class MainPage : PhoneApplicationPage 

{ 

    RotateTransform rotateTransform = new RotateTransform(); 

 

    public MainPage() 

    { 

        InitializeComponent(); 

        Loaded += OnLoaded; 

    } 

 

    void OnLoaded(object sender, RoutedEventArgs args) 

    { 

        Point center = new Point(ContentPanel.ActualWidth / 2 - 1, 

                                 ContentPanel.ActualHeight / 2 - 1); 

        double radius = Math.Min(center.X, center.Y); 

 

        Polyline polyline = new Polyline(); 

        polyline.Stroke = this.Resources["PhoneForegroundBrush"] as Brush; 

        polyline.StrokeThickness = 3; 

 

        for (double angle = 0; angle < 3600; angle += 0.25) 

        { 

            double scaledRadius = radius * angle / 3600; 

            double radians = Math.PI * angle / 180; 

            double x = center.X + scaledRadius * Math.Cos(radians); 

            double y = center.Y + scaledRadius * Math.Sin(radians); 

            polyline.Points.Add(new Point(x, y)); 

        } 

        ContentPanel.Children.Add(polyline); 

 

        rotateTransform.CenterX = center.X; 

        rotateTransform.CenterY = center.Y; 

        polyline.RenderTransform = rotateTransform; 

 

        CompositionTarget.Rendering += OnCompositionTargetRendering; 

    } 

 

    void OnCompositionTargetRendering(object sender, EventArgs args) 

    { 

        TimeSpan elapsedTime = (args as RenderingEventArgs).RenderingTime; 

        rotateTransform.Angle = 360 * elapsedTime.TotalSeconds / 3 % 360; 

    } 

} 



polyline.CacheMode = new BitmapCache(); 

CacheMode="BitmapCache" 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    public MainPage() 



    { 

        InitializeComponent(); 

        Loaded += OnLoaded; 

    } 

 

    void OnLoaded(object sender, RoutedEventArgs args) 

    { 

        Point center = new Point(ContentPanel.ActualWidth / 2 - 1, 

                                 ContentPanel.ActualHeight / 2 - 1); 

        double radius = Math.Min(center.X, center.Y); 

 

        Polyline polyline = new Polyline(); 

        polyline.Stroke = this.Resources["PhoneForegroundBrush"] as Brush; 

        polyline.StrokeThickness = 3; 

 

        for (double angle = 0; angle < 3600; angle += 0.25) 

        { 

            double scaledRadius = radius * angle / 3600; 

            double radians = Math.PI * angle / 180; 

            double x = center.X + scaledRadius * Math.Cos(radians); 

            double y = center.Y + scaledRadius * Math.Sin(radians); 

            polyline.Points.Add(new Point(x, y)); 

        } 

        ContentPanel.Children.Add(polyline); 

 

        RotateTransform rotateTransform = new RotateTransform(); 

        rotateTransform.CenterX = center.X; 

        rotateTransform.CenterY = center.Y; 

        polyline.RenderTransform = rotateTransform; 

 

        DoubleAnimation anima = new DoubleAnimation 

        { 

            From = 0, 

            To = 360, 

            Duration = new Duration(TimeSpan.FromSeconds(3)), 

            RepeatBehavior = RepeatBehavior.Forever 

        }; 

 

        Storyboard.SetTarget(anima, rotateTransform); 

        Storyboard.SetTargetProperty(anima,  

                                     new 

PropertyPath(RotateTransform.AngleProperty)); 

 

        Storyboard storyboard = new Storyboard(); 

        storyboard.Children.Add(anima); 

        storyboard.Begin(); 

    } 

} 



 

 

 

 

 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="Auto" /> 

    </Grid.RowDefinitions> 

 

    <TextBlock Grid.Row="0" 

               Text="UI Thread" 

               FontSize="{StaticResource PhoneFontSizeLarge}" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" 

               RenderTransformOrigin="0.5 0.5"> 

        <TextBlock.RenderTransform> 



            <RotateTransform x:Name="rotate1" /> 

        </TextBlock.RenderTransform> 

    </TextBlock> 

 

    <TextBlock Grid.Row="1" 

               Text="Render Thread" 

               FontSize="{StaticResource PhoneFontSizeLarge}" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" 

               RenderTransformOrigin="0.5 0.5"> 

        <TextBlock.RenderTransform> 

            <RotateTransform x:Name="rotate2" /> 

        </TextBlock.RenderTransform> 

    </TextBlock> 

 

    <Button Grid.Row="2" 

            Content="Hang for 5 seconds" 

            HorizontalAlignment="Center" 

            Click="OnButtonClick" /> 

</Grid> 

 

<phone:PhoneApplicationPage.Resources> 

    <Storyboard x:Name="storyboard"> 

        <DoubleAnimation Storyboard.TargetName="rotate2" 

                         Storyboard.TargetProperty="Angle" 

                         From="0" To="360" Duration="0:1:0" 

                         RepeatBehavior="Forever" /> 

    </Storyboard> 

</phone:PhoneApplicationPage.Resources> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    DateTime startTime; 

 

    public MainPage() 

    { 

        InitializeComponent(); 

 

        storyboard.Begin(); 

        startTime = DateTime.Now; 



        CompositionTarget.Rendering += OnCompositionTargetRendering; 

    } 

 

    void OnCompositionTargetRendering(object sender, EventArgs args) 

    { 

        TimeSpan elapsedTime = DateTime.Now - startTime; 

        rotate1.Angle = (elapsedTime.TotalMinutes * 360) % 360; 

    } 

 

    void OnButtonClick(object sender, RoutedEventArgs args) 

    { 

        Thread.Sleep(5000); 

    } 

} 

TextOptions.TextHintingMode="Animated" 

Application.Current.Host.Settings.EnableFrameRateCounter = true; 

 



 

 

 

 

 

Application.Current.Host.Settings.EnableRedrawRegions = true; 

Application.Current.Host.Settings.EnableCacheVisualization = true; 

polyline.CacheMode = new BitmapCache(); 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Button Content="Jiggle Button" 

            HorizontalAlignment="Center" 

            VerticalAlignment="Center" 

            Click="OnButtonClick"> 

        <Button.RenderTransform> 

            <TranslateTransform x:Name="translate" /> 

        </Button.RenderTransform> 

    </Button> 

</Grid> 

<phone:PhoneApplicationPage.Resources> 

    <Storyboard x:Name="jiggleStoryboard"> 

             

    </Storyboard> 

</phone:PhoneApplicationPage.Resources> 

 

void OnButtonClick(object sender, RoutedEventArgs args) 

{ 

    jiggleStoryboard.Begin(); 

} 

<Storyboard x:Name="jiggleStoryboard"> 

    <DoubleAnimation Storyboard.TargetName="translate" 

                     Storyboard.TargetProperty="X" 

                     From="-10" To="10" Duration="0:0:0.05" 

                     AutoReverse="True" 

                     RepeatBehavior="3x" /> 

</Storyboard> 



<Storyboard x:Name="jiggleStoryboard"> 

    <DoubleAnimationUsingKeyFrames Storyboard.TargetName="translate" 

                                   Storyboard.TargetProperty="X"> 

                 

    </DoubleAnimationUsingKeyFrames> 

</Storyboard> 

 

 

 

 

<DiscreteDoubleKeyFrame KeyTime="0:0:0" Value="0" /> 

<LinearDoubleKeyFrame KeyTime="0:0:01" Value="-100" /> 



<LinearDoubleKeyFrame KeyTime="0:0:03" Value="100" /> 

<LinearDoubleKeyFrame KeyTime="0:0:04" Value="0" /> 

<Storyboard x:Name="jiggleStoryboard"> 

    <DoubleAnimationUsingKeyFrames Storyboard.TargetName="translate" 

                                   Storyboard.TargetProperty="X" 

                                   RepeatBehavior="3x"> 

        <DiscreteDoubleKeyFrame KeyTime="0:0:0" Value="0" /> 

        <LinearDoubleKeyFrame KeyTime="0:0:01" Value="-100" /> 

        <LinearDoubleKeyFrame KeyTime="0:0:03" Value="100" /> 

        <LinearDoubleKeyFrame KeyTime="0:0:04" Value="0" /> 

    </DoubleAnimationUsingKeyFrames> 

</Storyboard> 

<Storyboard x:Name="jiggleStoryboard"> 

    <DoubleAnimationUsingKeyFrames Storyboard.TargetName="translate" 

                                   Storyboard.TargetProperty="X" 

                                   RepeatBehavior="3x"> 

        <DiscreteDoubleKeyFrame KeyTime="0:0:0" Value="0" /> 

        <LinearDoubleKeyFrame KeyTime="0:0:01" Value="-10" /> 

        <LinearDoubleKeyFrame KeyTime="0:0:03" Value="10" /> 

        <LinearDoubleKeyFrame KeyTime="0:0:04" Value="0" /> 

    </DoubleAnimationUsingKeyFrames> 

</Storyboard> 



 

<phone:PhoneApplicationPage.Resources> 

    <Storyboard x:Name="jiggleStoryboard"> 

        <DoubleAnimationUsingKeyFrames Storyboard.TargetName="translate" 

                                       Storyboard.TargetProperty="X" 

                                       RepeatBehavior="3x" 

                                       SpeedRatio="40"> 

            <DiscreteDoubleKeyFrame KeyTime="0:0:0" Value="0" /> 

            <LinearDoubleKeyFrame KeyTime="0:0:01" Value="-10" /> 

            <LinearDoubleKeyFrame KeyTime="0:0:03" Value="10" /> 

            <LinearDoubleKeyFrame KeyTime="0:0:04" Value="0" /> 

        </DoubleAnimationUsingKeyFrames> 

    </Storyboard> 

</phone:PhoneApplicationPage.Resources> 



 

<phone:PhoneApplicationPage.Triggers> 

    <EventTrigger> 

        <BeginStoryboard> 

            <Storyboard> 

                <DoubleAnimation Storyboard.TargetName="TitlePanel" 

                                 Storyboard.TargetProperty="Opacity" 

                                 From="0" To="1" Duration="0:0:10" /> 

            </Storyboard> 

        </BeginStoryboard> 

    </EventTrigger> 

</phone:PhoneApplicationPage.Triggers> 



RepeatBehavior="Forever" 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid Width="400" Height="400" 

          HorizontalAlignment="Center"  

          VerticalAlignment="Center" > 

 

        <!-- The inner circle. --> 

        <Path Name="pathInner"  

              Stroke="{StaticResource PhoneAccentBrush}" 

              StrokeThickness="12.5"> 

            <Path.Data> 

                <EllipseGeometry x:Name="ellipse1"  

                                 Center="200 200"  

                                 RadiusX="0" RadiusY="0" /> 

            </Path.Data> 

        </Path> 

 

        <!-- All circles except the inner and outer. --> 

        <Path Stroke="{StaticResource PhoneAccentBrush}"  

              StrokeThickness="12.5"> 

            <Path.Data> 

                <GeometryGroup> 

                    <EllipseGeometry x:Name="ellipse2"  

                                     Center="200 200"  

                                     RadiusX="25" RadiusY="25" /> 

                    <EllipseGeometry x:Name="ellipse3"  

                                     Center="200 200"  

                                     RadiusX="50" RadiusY="50" /> 

                    <EllipseGeometry x:Name="ellipse4"  

                                     Center="200 200"  

                                     RadiusX="75" RadiusY="75" /> 



                </GeometryGroup> 

            </Path.Data> 

        </Path> 

 

        <!-- The outer circle. --> 

        <Path Name="pathOuter"  

              Stroke="{StaticResource PhoneAccentBrush}"  

              StrokeThickness="12.5"> 

            <Path.Data> 

                <EllipseGeometry x:Name="ellipse5"  

                                 Center="200 200"  

                                 RadiusX="100" RadiusY="100" /> 

            </Path.Data> 

        </Path> 

 

        <Grid.Triggers> 

            <EventTrigger> 

                <BeginStoryboard> 

                    <Storyboard RepeatBehavior="Forever"> 

                        <DoubleAnimation Storyboard.TargetName="pathInner" 

                                         Storyboard.TargetProperty="StrokeThickness" 

                                         From="0" Duration="0:0:5" /> 

 

                        <DoubleAnimation Storyboard.TargetName="ellipse1"  

                                         Storyboard.TargetProperty="RadiusX"  

                                         From="0" To="25" Duration="0:0:5" /> 

 

                        <DoubleAnimation Storyboard.TargetName="ellipse1"  

                                         Storyboard.TargetProperty="RadiusY"  

                                         From="0" To="25" Duration="0:0:5" /> 

 

                        <DoubleAnimation Storyboard.TargetName="ellipse2"  

                                         Storyboard.TargetProperty="RadiusX"  

                                         From="25" To="50" Duration="0:0:5" /> 

 

                        <DoubleAnimation Storyboard.TargetName="ellipse2"  

                                         Storyboard.TargetProperty="RadiusY"  

                                         From="25" To="50" Duration="0:0:5" /> 

 

                        <DoubleAnimation Storyboard.TargetName="ellipse3"  

                                         Storyboard.TargetProperty="RadiusX"  

                                         From="50" To="75" Duration="0:0:5" /> 

 

                        <DoubleAnimation Storyboard.TargetName="ellipse3"  

                                         Storyboard.TargetProperty="RadiusY"  

                                         From="50" To="75" Duration="0:0:5" /> 

 

                        <DoubleAnimation Storyboard.TargetName="ellipse4"  

                                         Storyboard.TargetProperty="RadiusX"  

                                         From="75" To="100" Duration="0:0:5" /> 

 

                        <DoubleAnimation Storyboard.TargetName="ellipse4"  

                                         Storyboard.TargetProperty="RadiusY"  

                                         From="75" To="100" Duration="0:0:5" /> 

 



                        <DoubleAnimation Storyboard.TargetName="ellipse5"  

                                         Storyboard.TargetProperty="RadiusX"  

                                         From="100" To="125" Duration="0:0:5" /> 

 

                        <DoubleAnimation Storyboard.TargetName="ellipse5"  

                                         Storyboard.TargetProperty="RadiusY"  

                                         From="100" To="125" Duration="0:0:5" /> 

 

                        <DoubleAnimation Storyboard.TargetName="pathOuter" 

                                         Storyboard.TargetProperty="Opacity" 

                                         From="1" To="0" Duration="0:0:4.9" /> 

                    </Storyboard> 

                </BeginStoryboard> 

            </EventTrigger> 

        </Grid.Triggers> 

    </Grid> 

</Grid> 





 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Path Name="path" 

          HorizontalAlignment="Center" 

          VerticalAlignment="Center" 

          Stroke="{StaticResource PhoneAccentBrush}"  

          StrokeThickness="23.98" 

          StrokeDashArray="0 1.5" 

          StrokeDashCap="Round"                   

          Data="M 100    0  

                C  45    0,    0   45, 0 100 

                S  45  200,  100  200 

                S 200  150,  250  100 

                S 345    0,  400    0 

                S 500   45,  500  100 

                S 455  200,  400  200 

                S 300  150,  250  100 

                S 155    0,  100    0"> 

 

        <Path.Triggers> 

            <EventTrigger> 

                <BeginStoryboard> 

                    <Storyboard> 

                        <DoubleAnimation Storyboard.TargetName="path" 

                                         

Storyboard.TargetProperty="StrokeDashOffset"  

                                         From="0" To="1.5" Duration="0:0:1" 

                                         RepeatBehavior="Forever" /> 

                    </Storyboard> 

                </BeginStoryboard> 

            </EventTrigger> 

        </Path.Triggers> 

    </Path> 

</Grid> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Path HorizontalAlignment="Center" 

          VerticalAlignment="Center" 

          StrokeThickness="25" 

          Data="M 100    0  

                C  45    0,    0   45, 0 100 

                S  45  200,  100  200 

                S 200  150,  250  100 

                S 345    0,  400    0 

                S 500   45,  500  100 

                S 455  200,  400  200 

                S 300  150,  250  100 

                S 155    0,  100    0"> 

                

        <Path.Stroke> 

            <LinearGradientBrush SpreadMethod="Repeat"> 

                <LinearGradientBrush.Transform> 

                    <TranslateTransform x:Name="translate" /> 

                </LinearGradientBrush.Transform> 

                <LinearGradientBrush.GradientStops> 

                    <GradientStop Offset="0.00" Color="Red" /> 

                    <GradientStop Offset="0.14" Color="Orange" /> 

                    <GradientStop Offset="0.28" Color="Yellow" /> 

                    <GradientStop Offset="0.42" Color="Green" /> 

                    <GradientStop Offset="0.56" Color="Blue" /> 

                    <GradientStop Offset="0.70" Color="Indigo" /> 



                    <GradientStop Offset="0.85" Color="Violet" /> 

                    <GradientStop Offset="1.00" Color="Red" /> 

                </LinearGradientBrush.GradientStops> 

            </LinearGradientBrush> 

        </Path.Stroke> 

        <Path.Triggers> 

            <EventTrigger> 

                <BeginStoryboard> 

                    <Storyboard> 

                        <DoubleAnimation Storyboard.TargetName="translate"  

                                         Storyboard.TargetProperty="X" 

                                         From="0" To="625" Duration="0:0:2" 

                                         RepeatBehavior="Forever" /> 

                    </Storyboard> 

                </BeginStoryboard> 

            </EventTrigger> 

        </Path.Triggers> 

    </Path> 

</Grid> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid HorizontalAlignment="Center" 

          VerticalAlignment="Center"> 

        <TextBlock Text="GRADIENT" 

                   FontSize="96" 

                   FontWeight="Bold"> 

            <TextBlock.Foreground> 



                <LinearGradientBrush> 

                    <GradientStop x:Name="gradientStop1"  

                                  Offset="0" Color="Red" /> 

                    <GradientStop x:Name="gradientStop2"  

                                  Offset="1" Color="Blue" /> 

                </LinearGradientBrush> 

            </TextBlock.Foreground> 

        </TextBlock> 

 

        <Grid.Triggers> 

            <EventTrigger> 

                <BeginStoryboard> 

                    <Storyboard> 

                        <ColorAnimation Storyboard.TargetName="gradientStop1" 

                                        Storyboard.TargetProperty="Color" 

                                        From="Red" To="Blue" Duration="0:0:11" 

                                        AutoReverse="True" 

                                        RepeatBehavior="Forever" /> 

 

                        <ColorAnimation Storyboard.TargetName="gradientStop2" 

                                        Storyboard.TargetProperty="Color" 

                                        From="Blue" To="Red" Duration="0:0:13" 

                                        AutoReverse="True" 

                                        RepeatBehavior="Forever" /> 

                    </Storyboard> 

                </BeginStoryboard> 

            </EventTrigger> 

        </Grid.Triggers> 

    </Grid> 

</Grid> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Canvas Width="450" Height="450" 

            HorizontalAlignment="Center" 

            VerticalAlignment="Center"> 

                 

        <Ellipse Name="ball"  

                 Fill="{StaticResource PhoneAccentBrush}"  

                 Width="50" Height="50" /> 

 

        <Canvas.Triggers> 

            <EventTrigger> 

                <BeginStoryboard> 

                    <Storyboard RepeatBehavior="Forever"> 

                        <DoubleAnimationUsingKeyFrames  

                                        Storyboard.TargetName="ball" 

                                        Storyboard.TargetProperty="(Canvas.Left)"> 

                            <DiscreteDoubleKeyFrame KeyTime="0:0:0" Value="0" /> 

                            <LinearDoubleKeyFrame   KeyTime="0:0:1" Value="400" /> 

                            <DiscreteDoubleKeyFrame KeyTime="0:0:2" Value="400" /> 

                            <LinearDoubleKeyFrame   KeyTime="0:0:3" Value="0" /> 

                            <DiscreteDoubleKeyFrame KeyTime="0:0:4" Value="0" /> 

                        </DoubleAnimationUsingKeyFrames> 

 

                        <DoubleAnimationUsingKeyFrames  

                                        Storyboard.TargetName="ball" 

                                        Storyboard.TargetProperty="(Canvas.Top)"> 

                            <DiscreteDoubleKeyFrame KeyTime="0:0:0" Value="0" /> 

                            <DiscreteDoubleKeyFrame KeyTime="0:0:1" Value="0" /> 

                            <LinearDoubleKeyFrame   KeyTime="0:0:2" Value="400" /> 

                            <DiscreteDoubleKeyFrame KeyTime="0:0:3" Value="400" /> 

                            <LinearDoubleKeyFrame   KeyTime="0:0:4" Value="0" /> 

                        </DoubleAnimationUsingKeyFrames> 

                    </Storyboard> 

                </BeginStoryboard> 

            </EventTrigger> 

        </Canvas.Triggers> 

    </Canvas> 

</Grid> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid Width="450" Height="450" 

          HorizontalAlignment="Center" 

          VerticalAlignment="Center"> 

 

        <Path Fill="{StaticResource PhoneAccentBrush}"> 

            <Path.Data> 

                <EllipseGeometry x:Name="ballGeometry" 

                                 RadiusX="25" RadiusY="25" /> 

            </Path.Data> 

        </Path>  

 

        <Grid.Triggers> 

            <EventTrigger> 

                <BeginStoryboard> 

                    <Storyboard RepeatBehavior="Forever"> 

                        <PointAnimationUsingKeyFrames  

                                        Storyboard.TargetName="ballGeometry" 

                                        Storyboard.TargetProperty="Center"> 

                            <DiscretePointKeyFrame KeyTime="0:0:0" Value=" 25  25" 

/> 

                            <LinearPointKeyFrame   KeyTime="0:0:1" Value="425  25" 

/> 

                            <LinearPointKeyFrame   KeyTime="0:0:2" Value="425 425" 

/> 

                            <LinearPointKeyFrame   KeyTime="0:0:3" Value=" 25 425" 

/> 

                            <LinearPointKeyFrame   KeyTime="0:0:4" Value=" 25  25" 

/> 

                        </PointAnimationUsingKeyFrames> 

                    </Storyboard> 

                </BeginStoryboard> 

            </EventTrigger> 

        </Grid.Triggers> 

    </Grid> 

</Grid> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Path HorizontalAlignment="Center" 

          VerticalAlignment="Center" 

          Fill="{StaticResource PhoneAccentBrush}" 

          Stroke="{StaticResource PhoneForegroundBrush}"  

          StrokeThickness="3" > 

        <Path.Data> 

            <PathGeometry> 

                <PathFigure x:Name="bezier1" IsClosed="True"> 

                    <BezierSegment x:Name="bezier2" /> 

                    <BezierSegment x:Name="bezier3" /> 

                    <BezierSegment x:Name="bezier4" /> 

                    <BezierSegment x:Name="bezier5" /> 

                </PathFigure> 

                <PathGeometry.Transform> 

                    <TransformGroup> 

                        <ScaleTransform ScaleX="2" ScaleY="2" /> 

                        <RotateTransform Angle="45" /> 

                        <TranslateTransform X="200" Y="200" /> 

                    </TransformGroup> 

                </PathGeometry.Transform> 

            </PathGeometry> 

        </Path.Data> 

 

        <Path.Triggers> 

            <EventTrigger> 

                <BeginStoryboard> 

                    <Storyboard RepeatBehavior="Forever"  

                                AutoReverse="True" > 

                        <PointAnimation Storyboard.TargetName="bezier1" 

                                        Storyboard.TargetProperty="StartPoint" 

                                        From="0 100" To="0 125" /> 

 

                        <PointAnimation Storyboard.TargetName="bezier2" 



                                        Storyboard.TargetProperty="Point1" 

                                        From="55 100" To="62.5 62.5" /> 

 

                        <PointAnimation Storyboard.TargetName="bezier2" 

                                        Storyboard.TargetProperty="Point2" 

                                        From="100 55" To="62.5 62.5" /> 

 

                        <PointAnimation Storyboard.TargetName="bezier2" 

                                        Storyboard.TargetProperty="Point3" 

                                        From="100 0" To="125 0" /> 

 

                        <PointAnimation Storyboard.TargetName="bezier3" 

                                        Storyboard.TargetProperty="Point1" 

                                        From="100 -55" To="62.5 -62.5" /> 

 

                        <PointAnimation Storyboard.TargetName="bezier3" 

                                        Storyboard.TargetProperty="Point2" 

                                        From="55 -100" To="62.5 -62.5" /> 

 

                        <PointAnimation Storyboard.TargetName="bezier3" 

                                        Storyboard.TargetProperty="Point3" 

                                        From="0 -100" To="0 -125" /> 

 

                        <PointAnimation Storyboard.TargetName="bezier4" 

                                        Storyboard.TargetProperty="Point1" 

                                        From="-55 -100" To="-62.5 -62.5" /> 

 

                        <PointAnimation Storyboard.TargetName="bezier4" 

                                        Storyboard.TargetProperty="Point2" 

                                        From="-100 -55" To="-62.5 -62.5" /> 

 

                        <PointAnimation Storyboard.TargetName="bezier4" 

                                        Storyboard.TargetProperty="Point3" 

                                        From="-100 0" To="-125 0" /> 

 

                        <PointAnimation Storyboard.TargetName="bezier5" 

                                        Storyboard.TargetProperty="Point1" 

                                        From="-100 55" To="-62.5 62.5" /> 

 

                        <PointAnimation Storyboard.TargetName="bezier5" 

                                        Storyboard.TargetProperty="Point2" 

                                        From="-55 100" To="-62.5 62.5" /> 

 

                        <PointAnimation Storyboard.TargetName="bezier5" 

                                        Storyboard.TargetProperty="Point3" 

                                        From="0 100" To="0 125" /> 

                    </Storyboard> 

                </BeginStoryboard> 

            </EventTrigger> 

        </Path.Triggers> 

    </Path> 

</Grid> 





 

<phone:PhoneApplicationPage.ApplicationBar> 

    <shell:ApplicationBar> 

        <shell:ApplicationBarIconButton 

IconUri="/Images/appbar.transport.play.rest.png"  

                                        Text="animate" 

                                        Click="OnAppbarAnimateButtonClick" /> 

    </shell:ApplicationBar> 

</phone:PhoneApplicationPage.ApplicationBar> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="Auto" /> 

    </Grid.RowDefinitions> 

             

    <Grid Name="graphGrid" 

          Grid.Row="0" 

          HorizontalAlignment="Center" 

          VerticalAlignment="Center"> 

                 

        <!-- Background --> 

        <Path Fill="#808080" 

              Data="M 0 0 L 400 0, 400 400, 0 400 Z" /> 

                 

        <!-- Horizontal lines --> 

        <Polyline Stroke="{StaticResource PhoneForegroundBrush}" 

                  Points="0 0 400 0" /> 

        <Polyline Stroke="{StaticResource PhoneForegroundBrush}" 

                  Points="0 40 400 40" /> 

        <Polyline Stroke="{StaticResource PhoneForegroundBrush}" 

                  Points="0 80 400 80" /> 

        <Polyline Stroke="{StaticResource PhoneForegroundBrush}" 

                  Points="0 120 400 120" /> 

        <Polyline Stroke="{StaticResource PhoneForegroundBrush}" 

                  Points="0 160 400 160" /> 

        <Polyline Stroke="{StaticResource PhoneForegroundBrush}" 

                  Points="0 200 400 200" /> 

        <Polyline Stroke="{StaticResource PhoneForegroundBrush}" 

                  Points="0 240 400 240" /> 

        <Polyline Stroke="{StaticResource PhoneForegroundBrush}" 

                  Points="0 280 400 280" /> 

        <Polyline Stroke="{StaticResource PhoneForegroundBrush}" 

                  Points="0 320 400 320" /> 

        <Polyline Stroke="{StaticResource PhoneForegroundBrush}" 

                  Points="0 360 400 360" /> 

        <Polyline Stroke="{StaticResource PhoneForegroundBrush}" 

                  Points="0 400 400 400" /> 

 

        <!-- Vertical lines --> 

        <Polyline Stroke="{StaticResource PhoneForegroundBrush}" 

                  Points="0 0 0 400" /> 

        <Polyline Stroke="{StaticResource PhoneForegroundBrush}" 

                  Points="40 0 40 400" /> 

        <Polyline Stroke="{StaticResource PhoneForegroundBrush}" 

                  Points="80 0 80 400" /> 

        <Polyline Stroke="{StaticResource PhoneForegroundBrush}" 

                  Points="120 0 120 400" /> 

        <Polyline Stroke="{StaticResource PhoneForegroundBrush}" 

                  Points="160 0 160 400" /> 

        <Polyline Stroke="{StaticResource PhoneForegroundBrush}" 

                  Points="200 0 200 400" /> 



        <Polyline Stroke="{StaticResource PhoneForegroundBrush}" 

                  Points="240 0 240 400" /> 

        <Polyline Stroke="{StaticResource PhoneForegroundBrush}" 

                  Points="280 0 280 400" /> 

        <Polyline Stroke="{StaticResource PhoneForegroundBrush}" 

                  Points="320 0 320 400" /> 

        <Polyline Stroke="{StaticResource PhoneForegroundBrush}" 

                  Points="360 0 360 400" /> 

        <Polyline Stroke="{StaticResource PhoneForegroundBrush}" 

                  Points="400 0 400 400" /> 

        … 

    </Grid> 

             

    <TextBlock Name="txtblk" 

               Grid.Row="1" 

               TextAlignment="Center" 

               Margin="0, 24" /> 

</Grid> 

 

<!-- Bezier curve --> 

<Path Stroke="{StaticResource PhoneBackgroundBrush}"> 

    <Path.Data> 

        <PathGeometry> 

            <PathFigure StartPoint="0 0"> 

                <BezierSegment x:Name="bezierSegment" 

                               Point1="200 80" 

                               Point2="200 320" 

                               Point3="400 400" /> 

            </PathFigure> 

        </PathGeometry> 

    </Path.Data> 

</Path> 

                 

<!-- Tangent lines --> 

<Path Stroke="{StaticResource PhoneAccentBrush}"> 

    <Path.Data> 

        <PathGeometry> 



            <PathFigure StartPoint="0 0"> 

                <LineSegment x:Name="tangentLine1" 

                             Point="200 80" /> 

            </PathFigure> 

        </PathGeometry> 

    </Path.Data> 

</Path> 

 

<Path Stroke="{StaticResource PhoneAccentBrush}"> 

    <Path.Data> 

        <PathGeometry> 

            <PathFigure StartPoint="400 400"> 

                <LineSegment x:Name="tangentLine2" 

                             Point="200 320" /> 

            </PathFigure> 

        </PathGeometry> 

    </Path.Data> 

</Path> 

 

<!-- Balls --> 

<Path Fill="{StaticResource PhoneForegroundBrush}"> 

    <Path.Data> 

        <EllipseGeometry x:Name="timeBall" 

                         RadiusX="10" 

                         RadiusY="10" 

                         Center="0 400" /> 

    </Path.Data> 

</Path> 

 

<Path Fill="{StaticResource PhoneForegroundBrush}"> 

    <Path.Data> 

        <EllipseGeometry x:Name="animaBall" 

                         RadiusX="10" 

                         RadiusY="10" 

                         Center="400 0" /> 

    </Path.Data> 

</Path> 



 

<!-- Tracking lines --> 

<Line x:Name="timeTrackLine" 

    Stroke="{StaticResource PhoneBackgroundBrush}" 

    Y2="400" /> 

                 

<Line x:Name="animaTrackLine" 

    Stroke="{StaticResource PhoneBackgroundBrush}" 

    X2="400" /> 

 

<!-- Draggers --> 

<Path Name="dragger1" 

      Fill="{StaticResource PhoneAccentBrush}" 

      Opacity="0.5"> 

    <Path.Data> 

        <EllipseGeometry x:Name="dragger1Geometry" 

                         RadiusX="50" 

                         RadiusY="50" 

                         Center="200 80" /> 

    </Path.Data> 

</Path> 

 

<Path Name="dragger2" 

      Fill="{StaticResource PhoneAccentBrush}" 

      Opacity="0.5"> 

    <Path.Data> 

        <EllipseGeometry x:Name="dragger2Geometry" 

                         RadiusX="50" 

                         RadiusY="50" 

                         Center="200 320" /> 

    </Path.Data> 

</Path> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    public MainPage() 

    { 



        InitializeComponent(); 

        UpdateTextBlock(); 

    } 

 

    void UpdateTextBlock() 

    { 

        txtblk.Text = String.Format("pt1 = {0:F2}\npt2 = {1:F2}", 

                                    NormalizePoint(dragger1Geometry.Center), 

                                    NormalizePoint(dragger2Geometry.Center)); 

    } 

 

    Point NormalizePoint(Point pt) 

    { 

        return new Point(pt.X / 400, pt.Y / 400); 

    } 

    … 

} 

 

protected override void OnManipulationDelta(ManipulationDeltaEventArgs args) 

{ 

    Point translation = args.DeltaManipulation.Translation; 

 

    if (args.ManipulationContainer == dragger1) 

    { 

        Point pt = new Point(Clamp(dragger1Geometry.Center.X + translation.X), 

                             Clamp(dragger1Geometry.Center.Y + translation.Y)); 

 

        dragger1Geometry.Center = pt; 

        bezierSegment.Point1 = pt; 

        tangentLine1.Point = pt; 

        UpdateTextBlock(); 

    } 

    if (args.ManipulationContainer == dragger2) 

    { 

        Point pt = new Point(Clamp(dragger2Geometry.Center.X + translation.X), 

                             Clamp(dragger2Geometry.Center.Y + translation.Y)); 

 

        dragger2Geometry.Center = pt; 

        bezierSegment.Point2 = pt; 

        tangentLine2.Point = pt; 

        UpdateTextBlock(); 

    } 

 

    base.OnManipulationDelta(args); 

} 

 



double Clamp(double input) 

{ 

    return Math.Max(0, Math.Min(400, input)); 

} 

 

void OnAppbarAnimateButtonClick(object sender, EventArgs args) 

{ 

    Point controlPoint1 = NormalizePoint(dragger1Geometry.Center); 

    Point controlPoint2 = NormalizePoint(dragger2Geometry.Center); 

 

    splineKeyFrame1.KeySpline = new KeySpline(); 

    splineKeyFrame1.KeySpline.ControlPoint1 = controlPoint1; 

    splineKeyFrame1.KeySpline.ControlPoint2 = controlPoint2; 

 

    splineKeyFrame2.KeySpline = new KeySpline(); 

    splineKeyFrame2.KeySpline.ControlPoint1 = controlPoint1; 

    splineKeyFrame2.KeySpline.ControlPoint2 = controlPoint2; 

 

    splineKeyFrame3.KeySpline = new KeySpline(); 

    splineKeyFrame3.KeySpline.ControlPoint1 = controlPoint1; 

    splineKeyFrame3.KeySpline.ControlPoint2 = controlPoint2; 

 

    splineKeyFrame4.KeySpline = new KeySpline(); 

    splineKeyFrame4.KeySpline.ControlPoint1 = controlPoint1; 

    splineKeyFrame4.KeySpline.ControlPoint2 = controlPoint2; 

 

    storyboard.Begin(); 

} 

 

<phone:PhoneApplicationPage.Resources> 

    <Storyboard x:Name="storyboard" 

                SpeedRatio="0.25"> 

        <PointAnimation Storyboard.TargetName="timeBall" 

                        Storyboard.TargetProperty="Center" 

                        From="0 400" To="400 400" Duration="0:0:1" /> 

             

        <DoubleAnimation Storyboard.TargetName="timeTrackLine" 

                         Storyboard.TargetProperty="X1" 

                         From="0" To="400" Duration="0:0:1" /> 

             

        <DoubleAnimation Storyboard.TargetName="timeTrackLine" 



                         Storyboard.TargetProperty="X2" 

                         From="0" To="400" Duration="0:0:1" /> 

 

        <DoubleAnimation Storyboard.TargetName="animaTrackLine" 

                         Storyboard.TargetProperty="X1" 

                         From="0" To="400" Duration="0:0:1" /> 

 

        <PointAnimationUsingKeyFrames Storyboard.TargetName="animaBall" 

                                      Storyboard.TargetProperty="Center"> 

            <DiscretePointKeyFrame KeyTime="0:0:0" Value="400 0" /> 

            <SplinePointKeyFrame x:Name="splineKeyFrame1" 

                                 KeyTime="0:0:1" Value="400 400" /> 

        </PointAnimationUsingKeyFrames> 

             

        <DoubleAnimationUsingKeyFrames Storyboard.TargetName="timeTrackLine" 

                                       Storyboard.TargetProperty="Y1"> 

            <DiscreteDoubleKeyFrame KeyTime="0:0:0" Value="0" /> 

            <SplineDoubleKeyFrame x:Name="splineKeyFrame2" 

                                  KeyTime="0:0:1" Value="400" /> 

        </DoubleAnimationUsingKeyFrames> 

 

        <DoubleAnimationUsingKeyFrames Storyboard.TargetName="animaTrackLine" 

                                       Storyboard.TargetProperty="Y1"> 

            <DiscreteDoubleKeyFrame KeyTime="0:0:0" Value="0" /> 

            <SplineDoubleKeyFrame x:Name="splineKeyFrame3" 

                                  KeyTime="0:0:1" Value="400" /> 

        </DoubleAnimationUsingKeyFrames> 

             

        <DoubleAnimationUsingKeyFrames Storyboard.TargetName="animaTrackLine" 

                                       Storyboard.TargetProperty="Y2"> 

            <DiscreteDoubleKeyFrame KeyTime="0:0:0" Value="0" /> 

            <SplineDoubleKeyFrame x:Name="splineKeyFrame4" 

                                  KeyTime="0:0:1" Value="400" /> 

        </DoubleAnimationUsingKeyFrames> 

    </Storyboard> 

</phone:PhoneApplicationPage.Resources> 



<Grid x:Name="ContentPanel" Grid.Row="1"> 

    <Path Fill="Red"> 

        <Path.Data> 

            <EllipseGeometry RadiusX="25" RadiusY="25" /> 

        </Path.Data> 

 

        <Path.RenderTransform> 

            <TranslateTransform x:Name="translate" X="240" /> 

        </Path.RenderTransform> 

    </Path> 

 

    <Path Fill="{StaticResource PhoneAccentBrush}"  

          Data="M 100 625 L 380 625, 380 640, 100 640 Z" /> 

 

    <Grid.Triggers> 

        <EventTrigger> 

            <BeginStoryboard> 

                <Storyboard RepeatBehavior="Forever"> 

                    <DoubleAnimation Storyboard.TargetName="translate" 

                                     Storyboard.TargetProperty="Y" 

                                     From="50" To="600" Duration="0:0:1" 

                                     AutoReverse="True" 

                                     RepeatBehavior="Forever" /> 

                </Storyboard> 

            </BeginStoryboard> 

        </EventTrigger> 

    </Grid.Triggers> 

</Grid> 

<Storyboard RepeatBehavior="Forever"> 

    <DoubleAnimationUsingKeyFrames Storyboard.TargetName="translate" 

                                   Storyboard.TargetProperty="Y"> 

        <DiscreteDoubleKeyFrame KeyTime="0:0:0" Value="50" /> 

        <SplineDoubleKeyFrame   KeyTime="0:0:1" Value="600" 

                                KeySpline="0.25 0, 0.6 0.2" /> 



        <SplineDoubleKeyFrame   KeyTime="0:0:2" Value="50" 

                                KeySpline="0.75 1, 0.4 0.8" /> 

    </DoubleAnimationUsingKeyFrames> 

</Storyboard> 

<Storyboard RepeatBehavior="Forever"> 

    <DoubleAnimationUsingKeyFrames Storyboard.TargetName="translate" 

                                   Storyboard.TargetProperty="Y"> 

        <DiscreteDoubleKeyFrame KeyTime="0:0:0" Value="50" /> 

        <SplineDoubleKeyFrame   KeyTime="0:0:1" Value="600" 

                                KeySpline="0.25 0, 0.6 0.2" /> 

        <DiscreteDoubleKeyFrame KeyTime="0:0:1.1" Value="600" /> 

        <SplineDoubleKeyFrame   KeyTime="0:0:2.1" Value="50" 

                                KeySpline="0.75 1, 0.4 0.8" /> 

    </DoubleAnimationUsingKeyFrames> 

</Storyboard> 

<Path.RenderTransform> 

    <TransformGroup> 

        <ScaleTransform x:Name="scale" CenterY="25" /> 

        <TranslateTransform x:Name="translate" X="240" /> 

    </TransformGroup> 

</Path.RenderTransform> 



<Storyboard RepeatBehavior="Forever"> 

    … 

    <DoubleAnimationUsingKeyFrames 

                    Storyboard.TargetName="scale" 

                    Storyboard.TargetProperty="ScaleX"> 

        <DiscreteDoubleKeyFrame KeyTime="0:0:1"    Value="1" /> 

        <SplineDoubleKeyFrame   KeyTime="0:0:1.05" Value="1.5" 

                                KeySpline="0.75 1, 0.4 0.8" /> 

        <SplineDoubleKeyFrame   KeyTime="0:0:1.1"  Value="1" 

                                KeySpline="0.25 0, 0.6 0.2" /> 

    </DoubleAnimationUsingKeyFrames> 

 

    <DoubleAnimationUsingKeyFrames 

                    Storyboard.TargetName="scale" 

                    Storyboard.TargetProperty="ScaleY"> 

        <DiscreteDoubleKeyFrame KeyTime="0:0:1"    Value="1" /> 

        <SplineDoubleKeyFrame   KeyTime="0:0:1.05" Value="0.66" 

                                KeySpline="0.75 1, 0.4 0.8" /> 

        <SplineDoubleKeyFrame   KeyTime="0:0:1.1"  Value="1" 

                                KeySpline="0.25 0, 0.6 0.2" /> 

    </DoubleAnimationUsingKeyFrames> 

</Storyboard> 

 

<Grid x:Name="ContentPanel" Grid.Row="1"> 

    <Path> 

        <Path.Data> 

            <EllipseGeometry RadiusX="25" RadiusY="25" /> 

        </Path.Data> 

                 

        <Path.Fill> 

            <RadialGradientBrush GradientOrigin="0.35 0.35" 

                                 Center="0.35 0.35"> 

                <GradientStop Offset="0" Color="White" /> 

                <GradientStop Offset="1" Color="Red" /> 

            </RadialGradientBrush> 

        </Path.Fill> 

 

        <Path.RenderTransform> 

            <TransformGroup> 

                <ScaleTransform x:Name="scale" CenterY="25" /> 

                <TranslateTransform x:Name="translate" X="240" /> 

            </TransformGroup> 

        </Path.RenderTransform> 

    </Path> 

 



    <Path Fill="{StaticResource PhoneAccentBrush}"  

          Data="M 100 625 L 380 625, 380 640, 100 640 Z" /> 

             

    <Grid.Triggers> 

        <EventTrigger> 

            <BeginStoryboard> 

                <Storyboard RepeatBehavior="Forever"> 

                    <DoubleAnimationUsingKeyFrames  

                                    Storyboard.TargetName="translate" 

                                    Storyboard.TargetProperty="Y"> 

                        <DiscreteDoubleKeyFrame KeyTime="0:0:0" Value="50" /> 

                        <SplineDoubleKeyFrame   KeyTime="0:0:1" Value="600" 

                                                KeySpline="0.25 0, 0.6 0.2" /> 

                        <DiscreteDoubleKeyFrame KeyTime="0:0:1.1" Value="600" /> 

                        <SplineDoubleKeyFrame   KeyTime="0:0:2.1" Value="50" 

                                                KeySpline="0.75 1, 0.4 0.8" /> 

                    </DoubleAnimationUsingKeyFrames> 

 

                    <DoubleAnimationUsingKeyFrames 

                                    Storyboard.TargetName="scale" 

                                    Storyboard.TargetProperty="ScaleX"> 

                        <DiscreteDoubleKeyFrame KeyTime="0:0:1"    Value="1" /> 

                        <SplineDoubleKeyFrame   KeyTime="0:0:1.05" Value="1.5" 

                                                KeySpline="0.75 1, 0.4 0.8" /> 

                        <SplineDoubleKeyFrame   KeyTime="0:0:1.1"  Value="1" 

                                                KeySpline="0.25 0, 0.6 0.2" /> 

                    </DoubleAnimationUsingKeyFrames> 

 

                    <DoubleAnimationUsingKeyFrames 

                                    Storyboard.TargetName="scale" 

                                    Storyboard.TargetProperty="ScaleY"> 

                        <DiscreteDoubleKeyFrame KeyTime="0:0:1"    Value="1" /> 

                        <SplineDoubleKeyFrame   KeyTime="0:0:1.05" Value="0.66" 

                                                KeySpline="0.75 1, 0.4 0.8" /> 

                        <SplineDoubleKeyFrame   KeyTime="0:0:1.1"  Value="1" 

                                                KeySpline="0.25 0, 0.6 0.2" /> 

                    </DoubleAnimationUsingKeyFrames> 

                </Storyboard> 

            </BeginStoryboard> 

        </EventTrigger> 

    </Grid.Triggers> 

</Grid> 





 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Polyline Name="polyline1" 

              Stroke="{StaticResource PhoneForegroundBrush}" /> 

 

    <Polyline Name="polyline2"  

              Stroke="{StaticResource PhoneForegroundBrush}" /> 

 

    <Path Fill="{StaticResource PhoneAccentBrush}"> 

        <Path.Data> 

            <EllipseGeometry x:Name="ballGeometry" 

                             RadiusX="25" 

                             RadiusY="25" /> 

        </Path.Data> 

    </Path> 

</Grid> 

 

<phone:PhoneApplicationPage.Resources> 

    <Storyboard x:Name="storyboard" 

                Completed="OnStoryboardCompleted"> 

        <PointAnimation x:Name="pointAnimation" 

                        Storyboard.TargetName="ballGeometry" 

                        Storyboard.TargetProperty="Center" 

                        Duration="0:0:2" /> 

    </Storyboard> 

</phone:PhoneApplicationPage.Resources> 

 

<phone:PhoneApplicationPage.ApplicationBar> 

    <shell:ApplicationBar> 



        <shell:ApplicationBarIconButton 

IconUri="/Images/appbar.transport.play.rest.png" 

                                        Text="animate" 

                                        Click="OnAppbarPlayButtonClick" /> 

        <shell:ApplicationBarIconButton 

IconUri="/Images/appbar.feature.settings.rest.png"  

                                        Text="settings" 

                                        Click="OnAppbarSettingsButtonClick" /> 

    </shell:ApplicationBar> 

</phone:PhoneApplicationPage.ApplicationBar> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    PointCollection ballPoints = new PointCollection(); 

    bool isForward = true; 

 

    public MainPage() 

    { 

        InitializeComponent();  

        Loaded += OnMainPageLoaded; 

    } 

 

    public EasingFunctionBase EasingFunction { get; set; } 

 

    void OnMainPageLoaded(object sender, RoutedEventArgs args) 

    { 

        double left = 100; 

        double right = ContentPanel.ActualWidth - 100; 

        double center = ContentPanel.ActualWidth / 2; 

        double top = 100; 

        double bottom = ContentPanel.ActualHeight - 100; 

 

        polyline1.Points.Add(new Point(left, top)); 

        polyline1.Points.Add(new Point(right, top)); 

 

        polyline2.Points.Add(new Point(left, bottom)); 

        polyline2.Points.Add(new Point(right, bottom)); 

 

        ballPoints.Add(new Point(center, top)); 

        ballPoints.Add(new Point(center, bottom)); 

 

        ballGeometry.Center = ballPoints[1 - Convert.ToInt32(isForward)]; 

    } 

    … 

} 



 

void OnAppbarPlayButtonClick(object sender, EventArgs args) 

{ 

    pointAnimation.From = ballPoints[1 - Convert.ToInt32(isForward)]; 

    pointAnimation.To = ballPoints[Convert.ToInt32(isForward)]; 

    pointAnimation.EasingFunction = EasingFunction; 

 

    storyboard.Begin(); 

} 

 

void OnStoryboardCompleted(object sender, EventArgs args) 

{ 

    isForward ^= true; 

} 

 

void OnAppbarSettingsButtonClick(object sender, EventArgs args) 

{ 

    NavigationService.Navigate(new Uri("/EasingFunctionDialog.xaml", 

UriKind.Relative)); 

} 

 

protected override void OnNavigatedFrom(NavigationEventArgs args) 

{ 

    if (args.Content is EasingFunctionDialog) 

    { 

        (args.Content as EasingFunctionDialog).EasingFunction = EasingFunction; 

    } 

    base.OnNavigatedTo(args); 

} 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <ScrollViewer> 

        <StackPanel Name="stack" /> 

    </ScrollViewer> 

</Grid> 

 

public partial class EasingFunctionDialog : PhoneApplicationPage 

{ 

    public EasingFunctionDialog() 

    { 

        InitializeComponent(); 

    } 

 

    public EasingFunctionBase EasingFunction { get; set; } 

 

    … 

 

    protected override void OnNavigatedTo(NavigationEventArgs args) 

    { 

        // Create "None" RadioButton 

        RadioButton radio = new RadioButton(); 

        radio.Content = "None"; 

        radio.IsChecked = (EasingFunction == null); 

        radio.Checked += OnRadioButtonChecked; 

        stack.Children.Add(radio); 

 

        Assembly assembly = Assembly.Load("System.Windows"); 

 

        // Create RadioButton for each easing function 

        foreach (Type type in assembly.GetTypes()) 

            if (type.IsPublic && type.IsSubclassOf(typeof(EasingFunctionBase))) 

            { 

                radio = new RadioButton(); 

                radio.Content = type.Name; 

                radio.Tag = type; 

                radio.IsChecked = (EasingFunction != null &&  

                                    EasingFunction.GetType() == type); 

                radio.Checked += OnRadioButtonChecked; 

                stack.Children.Add(radio); 

            } 

            base.OnNavigatedTo(args); 

    } 



    …        

} 

 

void OnRadioButtonChecked(object sender, RoutedEventArgs args) 

{ 

    Type type = (sender as RadioButton).Tag as Type; 

 

    if (type == null) 

    { 

        EasingFunction = null; 

    } 

    else 

    { 

        ConstructorInfo constructor = type.GetConstructor(Type.EmptyTypes); 

        EasingFunction = constructor.Invoke(null) as EasingFunctionBase; 

    } 

} 

 

protected override void OnNavigatedFrom(NavigationEventArgs args) 

{ 

    if (args.Content is MainPage) 

    { 

        (args.Content as MainPage).EasingFunction = EasingFunction; 

    } 

    base.OnNavigatedFrom(args); 

} 





 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="Auto" /> 

    </Grid.RowDefinitions> 

             

    <Grid.ColumnDefinitions> 

        <ColumnDefinition Width="*" /> 

        <ColumnDefinition Width="*" /> 

        <ColumnDefinition Width="*" /> 

    </Grid.ColumnDefinitions> 

             

    <TextBlock Name="txtblk" 

               Grid.Row="0" Grid.Column="0" Grid.ColumnSpan="3" 

               Text="ROTATE" 

               FontSize="{StaticResource PhoneFontSizeHuge}" 

               Foreground="{StaticResource PhoneAccentBrush}" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center"> 

        <TextBlock.Projection> 

            <PlaneProjection x:Name="planeProjection" /> 

        </TextBlock.Projection> 

    </TextBlock> 

             

    <Button Grid.Row="1" Grid.Column="0" 

            Content="Rotate X" 

            Click="RotateXClick" /> 

           

    <Button Grid.Row="1" Grid.Column="1" 

            Content="Rotate Y" 

            Click="RotateYClick" /> 

             

    <Button Grid.Row="1" Grid.Column="2" 



            Content="Rotate Z" 

            Click="RotateZClick" /> 

</Grid> 

 

<phone:PhoneApplicationPage.Resources> 

    <Storyboard x:Name="rotateX"> 

        <DoubleAnimation Storyboard.TargetName="planeProjection" 

                         Storyboard.TargetProperty="RotationX" 

                         From="0" To="360" Duration="0:0:5" /> 

    </Storyboard> 

 

    <Storyboard x:Name="rotateY"> 

        <DoubleAnimation Storyboard.TargetName="planeProjection" 

                         Storyboard.TargetProperty="RotationY" 

                         From="0" To="360" Duration="0:0:5" /> 

    </Storyboard> 

 

    <Storyboard x:Name="rotateZ"> 

        <DoubleAnimation Storyboard.TargetName="planeProjection" 

                         Storyboard.TargetProperty="RotationZ" 

                         From="0" To="360" Duration="0:0:5" /> 

    </Storyboard> 

</phone:PhoneApplicationPage.Resources> 

 

void RotateXClick(object sender, RoutedEventArgs args) 

{ 

    rotateX.Begin(); 

} 

 

void RotateYClick(object sender, RoutedEventArgs args) 

{ 

    rotateY.Begin(); 

} 

 

void RotateZClick(object sender, RoutedEventArgs args) 

{ 

    rotateZ.Begin(); 

} 



<TextBlock.Projection> 

    <PlaneProjection x:Name="planeProjection" 

                     CenterOfRotationZ="200" /> 

</TextBlock.Projection> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock Text="Touch to go to second page" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" /> 

</Grid> 

 

protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

{ 

    this.NavigationService.Navigate(new Uri("/Page2.xaml", UriKind.Relative)); 

 

    args.Complete(); 

    args.Handled = true; 

    base.OnManipulationStarted(args); 

} 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0" 

      Background="{StaticResource PhoneAccentBrush}"> 

    <TextBlock Text="Touch to go back" 

               HorizontalAlignment="Center" 

               VerticalAlignment="Center" /> 

</Grid> 



 

protected override void OnManipulationStarted(ManipulationStartedEventArgs args) 

{ 

    this.NavigationService.GoBack(); 

 

    args.Complete(); 

    args.Handled = true; 

    base.OnManipulationStarted(args); 

} 

 

<phone:PhoneApplicationPage.Projection> 

    <PlaneProjection x:Name="planeProjection" 

                     CenterOfRotationX="0" /> 

</phone:PhoneApplicationPage.Projection> 

     

<phone:PhoneApplicationPage.Triggers> 

    <EventTrigger> 

        <BeginStoryboard> 

            <Storyboard> 

                <DoubleAnimation Storyboard.TargetName="planeProjection" 

                                 Storyboard.TargetProperty="RotationY" 

                                 From="-90" To="0" Duration="0:0:01" /> 

            </Storyboard> 

        </BeginStoryboard> 

    </EventTrigger> 

</phone:PhoneApplicationPage.Triggers> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="Auto" /> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="Auto" /> 

        <RowDefinition Height="Auto" /> 

        <RowDefinition Height="Auto" /> 

    </Grid.RowDefinitions> 

             

    <Grid.ColumnDefinitions> 

        <ColumnDefinition Width="*" /> 

        <ColumnDefinition Width="*" /> 

    </Grid.ColumnDefinitions> 

             

    <TextBlock Grid.Row="0" Grid.Column="0" Grid.ColumnSpan="2" 



               Text="{Binding ElementName=slider, Path=Value}" 

               HorizontalAlignment="Center" 

               Margin="24" /> 

 

    <Slider Name="slider"  

            Grid.Row="1" Grid.Column="0" Grid.ColumnSpan="2" 

            Minimum="0" Maximum="100" 

            Orientation="Horizontal" 

            VerticalAlignment="Center" /> 

 

    <Button Grid.Row="2" Grid.Column="0" 

            Content="Set to 0" 

            Click="OnSetToZeroClick" /> 

 

    <Button Grid.Row="2" Grid.Column="1" 

            Content="Set to 100" 

            Click="OnSetToOneHundredClick" /> 

 

    <Button Grid.Row="3" Grid.Column="0" Grid.ColumnSpan="2" 

            Content="Animate to 50" 

            HorizontalAlignment="Center" 

            Click="OnAnimateTo50Click" /> 

 

    <Button Grid.Row="4" Grid.Column="0" Grid.ColumnSpan="2" 

            Content="Set Maximum to 25" 

            HorizontalAlignment="Center" 

            Click="OnSetMaxTo40Click" /> 

</Grid> 

 

<phone:PhoneApplicationPage.Resources> 

    <Storyboard x:Name="storyboard"> 

        <DoubleAnimation Storyboard.TargetName="slider" 

                         Storyboard.TargetProperty="Value" 

                         To="50" Duration="0:0:5" /> 

    </Storyboard> 

</phone:PhoneApplicationPage.Resources> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    public MainPage() 

    { 

        InitializeComponent(); 



    } 

 

    void OnSetToZeroClick(object sender, RoutedEventArgs args) 

    { 

        slider.Value = 0; 

    } 

 

    void OnSetToOneHundredClick(object sender, RoutedEventArgs args) 

    { 

        slider.Value = 100; 

    } 

 

    void OnAnimateTo50Click(object sender, RoutedEventArgs args) 

    { 

        storyboard.Begin(); 

    } 

 

    void OnSetMaxTo40Click(object sender, RoutedEventArgs e) 

    { 

        slider.Maximum = 25; 

    } 

} 







<Button HorizontalAlignment="Center" 

        VerticalAlignment="Center"> 

 

    <RadialGradientBrush> 

        <GradientStop Offset="0" Color="Blue" /> 

        <GradientStop Offset="1" Color="AliceBlue" /> 

    </RadialGradientBrush> 

 

</Button> 



<Button HorizontalAlignment="Center" 

        VerticalAlignment="Center"> 

 

    <petzold:Clock /> 

 

</Button> 

<Button HorizontalAlignment="Center" 

        VerticalAlignment="Center"> 



 

    <petzold:Clock /> 

                 

    <Button.ContentTemplate> 

        <DataTemplate> 

                         

        </DataTemplate> 

    </Button.ContentTemplate> 

</Button> 

<Button HorizontalAlignment="Center" 

        VerticalAlignment="Center"> 

                 

    <petzold:Clock /> 

                 

    <Button.ContentTemplate> 

        <DataTemplate> 

            <StackPanel> 

                <TextBlock Text="The time is:" 

                           TextAlignment="Center" /> 

                <StackPanel Orientation="Horizontal" 

                            HorizontalAlignment="Center"> 

                    <TextBlock Text="{Binding Hour}" /> 

                    <TextBlock Text=":" /> 

                    <TextBlock Text="{Binding Minute}" /> 

                    <TextBlock Text=":" /> 

                    <TextBlock Text="{Binding Second}" /> 

                </StackPanel> 

            </StackPanel> 

        </DataTemplate> 

    </Button.ContentTemplate> 

</Button> 



<Button HorizontalAlignment="Center" 

        VerticalAlignment="Center"> 

                 

    <RadialGradientBrush> 

        <GradientStop Offset="0" Color="Blue" /> 

        <GradientStop Offset="1" Color="AliceBlue" /> 

    </RadialGradientBrush> 

                 

    <Button.ContentTemplate> 

        <DataTemplate> 

            <Ellipse Width="100"  

                     Height="100" 

                     Fill="{Binding}" /> 

        </DataTemplate> 

    </Button.ContentTemplate> 

</Button> 



 

<phone:PhoneApplicationPage.Resources> 

    <DataTemplate x:Key="brushTemplate"> 

        <Ellipse Width="100"  

                 Height="100" 

                 Fill="{Binding}" /> 

    </DataTemplate> 

</phone:PhoneApplicationPage.Resources> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <StackPanel> 

        <Button HorizontalAlignment="Center" 

                ContentTemplate="{StaticResource brushTemplate}"> 

            <SolidColorBrush Color="{StaticResource PhoneAccentColor}" /> 

        </Button> 

 

        <Button HorizontalAlignment="Center" 

                ContentTemplate="{StaticResource brushTemplate}"> 

            <RadialGradientBrush> 

                <GradientStop Offset="0" Color="Blue" /> 

                <GradientStop Offset="1" Color="AliceBlue" /> 

            </RadialGradientBrush> 

       </Button> 

 

       <Button HorizontalAlignment="Center" 



                ContentTemplate="{StaticResource brushTemplate}"> 

            <LinearGradientBrush> 

                <GradientStop Offset="0" Color="Pink" /> 

                <GradientStop Offset="1" Color="Red" /> 

            </LinearGradientBrush> 

        </Button> 

    </StackPanel> 

</Grid> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="Auto" /> 

        <RowDefinition Height="Auto" /> 

        <RowDefinition Height="*" /> 

    </Grid.RowDefinitions> 

             

    <Grid.ColumnDefinitions> 

       <ColumnDefinition Width="*" /> 

       <ColumnDefinition Width="*" /> 

    </Grid.ColumnDefinitions> 

             

    <Button Grid.Row="0" Grid.Column="0" 

            Content="Click to Dump" 

            HorizontalAlignment="Center" 

            VerticalAlignment="Center" 

            Click="OnButtonClick" /> 

             

    <Button Grid.Row="0" Grid.Column="1" 

            HorizontalAlignment="Center" 

            VerticalAlignment="Center" 

            Click="OnButtonClick"> 

        <Image Source="ApplicationIcon.png" 

               Stretch="None" /> 

    </Button> 

 

    <Button Grid.Row="1" Grid.Column="0" 

            HorizontalAlignment="Center" 

            VerticalAlignment="Center" 

            Click="OnButtonClick"> 

        <Button.Content> 

            <RadialGradientBrush> 

                <GradientStop Offset="0" Color="Blue" /> 

                <GradientStop Offset="1" Color="AliceBlue" /> 

            </RadialGradientBrush> 

        </Button.Content> 

                 

        <Button.ContentTemplate> 

            <DataTemplate> 

                <Ellipse Width="100"  

                         Height="100" 

                         Fill="{Binding}" /> 

            </DataTemplate> 

        </Button.ContentTemplate> 



    </Button> 

 

    <Button Grid.Row="1" Grid.Column="1" 

            HorizontalAlignment="Center" 

            VerticalAlignment="Center" 

            Click="OnButtonClick"> 

        <Button.Content> 

            <petzold:Clock /> 

        </Button.Content> 

 

        <Button.ContentTemplate> 

            <DataTemplate> 

                <StackPanel> 

                    <TextBlock Text="The time is:" 

                               TextAlignment="Center" /> 

                    <StackPanel Orientation="Horizontal" 

                                HorizontalAlignment="Center"> 

                        <TextBlock Text="{Binding Hour}" /> 

                        <TextBlock Text=":" /> 

                        <TextBlock Text="{Binding Minute}" /> 

                        <TextBlock Text=":" /> 

                        <TextBlock Text="{Binding Second}" /> 

                    </StackPanel> 

                </StackPanel> 

            </DataTemplate> 

        </Button.ContentTemplate> 

    </Button> 

 

    <ScrollViewer Grid.Row="2" Grid.Column="0" Grid.ColumnSpan="2" 

                  HorizontalScrollBarVisibility="Auto"> 

        <StackPanel Name="stackPanel" /> 

    </ScrollViewer> 

</Grid> 

 

void OnButtonClick(object sender, RoutedEventArgs args) 

{ 

    Button btn = sender as Button; 

    stackPanel.Children.Clear(); 

    DumpVisualTree(btn, 0); 

} 

 

void DumpVisualTree(DependencyObject parent, int indent) 

{ 

    TextBlock txtblk = new TextBlock(); 

    txtblk.Text = String.Format("{0}{1}", new string(' ', 4 * indent), 

                                          parent.GetType().Name); 



    stackPanel.Children.Add(txtblk); 

 

    int numChildren = VisualTreeHelper.GetChildrenCount(parent); 

 

    for (int childIndex = 0; childIndex < numChildren; childIndex++) 

    { 

        DependencyObject child = VisualTreeHelper.GetChild(parent, childIndex); 

        DumpVisualTree(child, indent + 1); 

    } 

} 









<ControlTemplate x:Key="btnTemplate" TargetType="Button"> 

    …                  

</ControlTemplate> 

<Style x:Key="btnStyle" TargetType="Button"> 

    <Setter Property="Margin" Value="6" /> 

    <Setter Property="Template"> 

        <Setter.Value> 

            <ControlTemplate TargetType="Button"> 

                …                  

            </ControlTemplate> 

        </Setter.Value> 

    </Setter> 

</Style> 

<Button Content="Click me!" 

        HorizontalAlignment="Center" 

        VerticalAlignment="Center"> 

</Button> 

<Button Content="Click me!" 

        HorizontalAlignment="Center" 

        VerticalAlignment="Center"> 

    <Button.Template> 



        <ControlTemplate TargetType="Button"> 

 

        </ControlTemplate> 

    </Button.Template> 

</Button> 

<Button Content="Click me!" 

        HorizontalAlignment="Center" 

        VerticalAlignment="Center"> 

    <Button.Template> 

        <ControlTemplate TargetType="Button"> 

            <TextBlock Text="temporary" /> 

        </ControlTemplate> 

    </Button.Template> 

</Button> 

<Button Content="Click me!" 

        HorizontalAlignment="Center" 

        VerticalAlignment="Center"> 

    <Button.Template> 

        <ControlTemplate TargetType="Button"> 

            <Border BorderBrush="{StaticResource PhoneAccentBrush}" 

                    BorderThickness="6"> 

                <TextBlock Text="temporary" /> 

            </Border> 

        </ControlTemplate> 

    </Button.Template> 

</Button> 

 



<Button Content="Click me!" 

        HorizontalAlignment="Center" 

        VerticalAlignment="Center" 

        BorderBrush="{StaticResource PhoneAccentBrush}" 

        BorderThickness="6"> 

    <Button.Template> 

        <ControlTemplate TargetType="Button"> 

            <Border> 

                <TextBlock Text="temporary" /> 

            </Border> 

        </ControlTemplate> 

    </Button.Template> 

</Button> 



<Button Content="Click me!" 

        HorizontalAlignment="Center" 

        VerticalAlignment="Center" 

        BorderBrush="{StaticResource PhoneAccentBrush}" 

        BorderThickness="6"> 

    <Button.Template> 

        <ControlTemplate TargetType="Button"> 

            <Border BorderBrush="{TemplateBinding BorderBrush}" 

                    BorderThickness="{TemplateBinding BorderThickness}"> 

                <TextBlock Text="temporary" /> 

            </Border> 

        </ControlTemplate> 

    </Button.Template> 

</Button> 



BorderBrush="{TemplateBinding BorderBrush}" 

BorderBrush="{Binding RelativeSource={RelativeSource TemplatedParent}, 

                      Path=BorderBrush}" 



<Button Content="Click me!" 

        HorizontalAlignment="Center" 

        VerticalAlignment="Center"> 

    <Button.Style> 

        <Style TargetType="Button"> 

            <Setter Property="BorderBrush" Value="{StaticResource PhoneAccentBrush}" /> 

            <Setter Property="BorderThickness" Value="6" /> 

        </Style> 

    </Button.Style> 

 

    <Button.Template> 

        <ControlTemplate TargetType="Button"> 

            <Border BorderBrush="{TemplateBinding BorderBrush}" 

                    BorderThickness="{TemplateBinding BorderThickness}"> 

                <TextBlock Text="temporary" /> 

            </Border> 

        </ControlTemplate> 

    </Button.Template> 

</Button> 

<Button Content="Click me!" 

        HorizontalAlignment="Center" 

        VerticalAlignment="Center"> 

    <Button.Style> 

        <Style TargetType="Button"> 

            <Setter Property="BorderBrush" Value="{StaticResource PhoneAccentBrush}" /> 

            <Setter Property="BorderThickness" Value="6" /> 

            <Setter Property="Template"> 

                <Setter.Value> 

                    <ControlTemplate TargetType="Button"> 

                        <Border BorderBrush="{TemplateBinding BorderBrush}" 

                                BorderThickness="{TemplateBinding BorderThickness}"> 

                            <TextBlock Text="temporary" /> 

                        </Border> 

                    </ControlTemplate> 

                </Setter.Value> 

            </Setter> 

        </Style> 



    </Button.Style> 

</Button> 

<Button Content="Click me!" 

        HorizontalAlignment="Center" 

        VerticalAlignment="Center"> 

    <Button.Style> 

        <Style TargetType="Button"> 

            <Setter Property="BorderBrush" Value="{StaticResource PhoneAccentBrush}" /> 

            <Setter Property="BorderThickness" Value="6" /> 

            <Setter Property="Background" Value="{StaticResource PhoneChromeBrush}" /> 

            <Setter Property="Template"> 

                <Setter.Value> 

                    <ControlTemplate TargetType="Button"> 

                        <Border BorderBrush="{TemplateBinding BorderBrush}" 

                                BorderThickness="{TemplateBinding BorderThickness}" 

                                Background="{TemplateBinding Background}"> 

                            <TextBlock Text="temporary" /> 

                        </Border> 

                    </ControlTemplate> 

                </Setter.Value> 

            </Setter> 

        </Style> 

    </Button.Style> 

</Button> 

<Button Content="Click me!" 

        HorizontalAlignment="Center" 

        VerticalAlignment="Center"> 

    <Button.Style> 

        <Style TargetType="Button"> 

            <Setter Property="BorderBrush" Value="{StaticResource PhoneAccentBrush}" /> 

            <Setter Property="BorderThickness" Value="6" /> 

            <Setter Property="Background" Value="{StaticResource PhoneChromeBrush}" /> 

            <Setter Property="Template"> 

                <Setter.Value> 

                    <ControlTemplate TargetType="Button"> 

                        <Border BorderBrush="{TemplateBinding BorderBrush}" 

                                BorderThickness="{TemplateBinding BorderThickness}" 

                                Background="{TemplateBinding Background}" 

                                CornerRadius="12"> 

                            <TextBlock Text="temporary" /> 

                        </Border> 

                    </ControlTemplate> 

                </Setter.Value> 

            </Setter> 

        </Style> 



    </Button.Style> 

</Button> 

<TextBlock Text="{TemplateBinding Content}" /> 

<Button Content="Click me!" 

        HorizontalAlignment="Center" 

        VerticalAlignment="Center"> 

    <Button.Style> 

        <Style TargetType="Button"> 

            <Setter Property="BorderBrush" Value="{StaticResource PhoneAccentBrush}" /> 

            <Setter Property="BorderThickness" Value="6" /> 

            <Setter Property="Background" Value="{StaticResource PhoneChromeBrush}" /> 



            <Setter Property="Template"> 

                <Setter.Value> 

                    <ControlTemplate TargetType="Button"> 

                        <Border BorderBrush="{TemplateBinding BorderBrush}" 

                                BorderThickness="{TemplateBinding BorderThickness}" 

                                Background="{TemplateBinding Background}" 

                                CornerRadius="12"> 

                            <ContentPresenter Content="{TemplateBinding Content}" /> 

                        </Border> 

                    </ControlTemplate> 

                </Setter.Value> 

            </Setter> 

        </Style> 

    </Button.Style> 

</Button> 

<Button Content="Click me!" 

        HorizontalAlignment="Center" 

        VerticalAlignment="Center"> 

    <Button.Style> 

        <Style TargetType="Button"> 

            <Setter Property="BorderBrush" Value="{StaticResource PhoneAccentBrush}" /> 

            <Setter Property="BorderThickness" Value="6" /> 

            <Setter Property="Background" Value="{StaticResource PhoneChromeBrush}" /> 

            <Setter Property="Template"> 

                <Setter.Value> 

                    <ControlTemplate TargetType="Button"> 

                        <Border BorderBrush="{TemplateBinding BorderBrush}" 

                                BorderThickness="{TemplateBinding BorderThickness}" 

                                Background="{TemplateBinding Background}" 

                                CornerRadius="12"> 

                            <ContentPresenter  

                                Content="{TemplateBinding Content}" 

                                ContentTemplate="{TemplateBinding ContentTemplate}" /> 

                        </Border> 

                    </ControlTemplate> 

                </Setter.Value> 

            </Setter> 

        </Style> 

    </Button.Style> 

</Button> 



<Button Content="Click me!" 

        HorizontalAlignment="Center" 

        VerticalAlignment="Center" 

        Padding="24"> 

    … 

</Button> 

<ContentPresenter  

        Content="{TemplateBinding Content}" 

        ContentTemplate="{TemplateBinding ContentTemplate}" 

        Margin="{TemplateBinding Padding}" /> 



<ContentPresenter  

        Content="{TemplateBinding Content}" 

        ContentTemplate="{TemplateBinding ContentTemplate}" 

        Margin="{TemplateBinding Padding}" 

        HorizontalAlignment="{TemplateBinding HorizontalContentAlignment}" 

        VerticalAlignment="{TemplateBinding VerticalContentAlignment}" /> 



 

 

[TemplateVisualStateAttribute(Name = "Disabled", GroupName = "CommonStates")] 

[TemplateVisualStateAttribute(Name = "Normal", GroupName = "CommonStates")] 

[TemplateVisualStateAttribute(Name = "MouseOver", GroupName = "CommonStates")] 

[TemplateVisualStateAttribute(Name = "Pressed", GroupName = "CommonStates")] 

[TemplateVisualStateAttribute(Name = "Unfocused", GroupName = "FocusStates")] 

[TemplateVisualStateAttribute(Name = "Focused", GroupName = "FocusStates")] 

public class Button : ButtonBase 



<ControlTemplate TargetType="Button"> 

    <Grid> 

        <Border BorderBrush="{TemplateBinding BorderBrush}" 

                BorderThickness="{TemplateBinding BorderThickness}" 

                Background="{TemplateBinding Background}" 

                CornerRadius="24"> 

            <ContentPresenter 

                    Content="{TemplateBinding Content}" 

                    ContentTemplate="{TemplateBinding ContentTemplate}" 

                    Margin="{TemplateBinding Padding}" 

                    HorizontalAlignment="{TemplateBinding HorizontalContentAlignment}" 

                    VerticalAlignment="{TemplateBinding VerticalContentAlignment}" /> 

        </Border> 

 

        <Rectangle Name="disableRect"  

                   Fill="{StaticResource PhoneBackgroundBrush}"  

                   Opacity="0" /> 

    </Grid> 

</ControlTemplate> 



<ControlTemplate TargetType="Button"> 

    <Grid> 

        <VisualStateManager.VisualStateGroups> 

            <VisualStateGroup x:Name="CommonStates"> 

         

            </VisualStateGroup> 

        </VisualStateManager.VisualStateGroups> 

        … 

    </Grid> 

</ControlTemplate> 

<ControlTemplate TargetType="Button"> 

    <Grid> 

        <VisualStateManager.VisualStateGroups> 

            <VisualStateGroup x:Name="CommonStates"> 

                <VisualState x:Name="Normal" /> 

                <VisualState x:Name="MouseOver" /> 

                                     

                <VisualState x:Name="Pressed"> 

                                         

                </VisualState> 

 

                <VisualState x:Name="Disabled"> 

                                                     

                </VisualState> 

            </VisualStateGroup> 

        </VisualStateManager.VisualStateGroups> 

        … 

    </Grid> 

</ControlTemplate> 



<ControlTemplate TargetType="Button"> 

    <Grid> 

        <VisualStateManager.VisualStateGroups> 

            <VisualStateGroup x:Name="CommonStates"> 

                <VisualState x:Name="Normal" /> 

                <VisualState x:Name="MouseOver" /> 

                                     

                <VisualState x:Name="Pressed"> 

                                         

                </VisualState> 

 

                <VisualState x:Name="Disabled"> 

                    <Storyboard> 

                        <DoubleAnimation Storyboard.TargetName="disableRect" 

                                         Storyboard.TargetProperty="Opacity" 

                                         To="0.6" Duration="0:0:0" /> 

                    </Storyboard> 

                </VisualState> 

            </VisualStateGroup> 

        </VisualStateManager.VisualStateGroups> 

        … 

                    

    </Grid> 

</ControlTemplate> 



<Border Name="border" 

        BorderBrush="{TemplateBinding BorderBrush}" 

        BorderThickness="{TemplateBinding BorderThickness}" 

        Background="{TemplateBinding Background}" 

        CornerRadius="12"> 

<VisualState x:Name="Pressed"> 

    <Storyboard> 

        <ObjectAnimationUsingKeyFrames Storyboard.TargetName="border" 

                                       Storyboard.TargetProperty="Background"> 

            <DiscreteObjectKeyFrame KeyTime="0:0:0"  

                                    Value="{StaticResource PhoneForegroundBrush}" /> 

        </ObjectAnimationUsingKeyFrames> 

    </Storyboard> 

</VisualState> 

<ContentControl Name="contentControl" 

                Content="{TemplateBinding Content}" 

                ContentTemplate="{TemplateBinding ContentTemplate}" 

                Margin="{TemplateBinding Padding}" 

                HorizontalAlignment="{TemplateBinding HorizontalContentAlignment}" 

                VerticalAlignment="{TemplateBinding VerticalContentAlignment}" /> 

<VisualState x:Name="Pressed"> 

    <Storyboard> 



        … 

        <ObjectAnimationUsingKeyFrames Storyboard.TargetName="contentControl" 

                                       Storyboard.TargetProperty="Foreground"> 

            <DiscreteObjectKeyFrame KeyTime="0:0:0"  

                                    Value="{StaticResource PhoneBackgroundBrush}" /> 

        </ObjectAnimationUsingKeyFrames> 

    </Storyboard> 

</VisualState> 

 

<phone:PhoneApplicationPage.Resources> 

    <ControlTemplate x:Key="buttonTemplate" TargetType="Button"> 

        <Grid> 

            <VisualStateManager.VisualStateGroups> 

                <VisualStateGroup x:Name="CommonStates"> 



                    <VisualState x:Name="Normal" /> 

                    <VisualState x:Name="MouseOver" /> 

 

                    <VisualState x:Name="Pressed"> 

                        <Storyboard> 

                            <ObjectAnimationUsingKeyFrames 

                                        Storyboard.TargetName="border" 

                                        Storyboard.TargetProperty="Background"> 

                                <DiscreteObjectKeyFrame KeyTime="0:0:0"  

                                    Value="{StaticResource PhoneForegroundBrush}" /> 

                            </ObjectAnimationUsingKeyFrames> 

 

                            <ObjectAnimationUsingKeyFrames 

                                        Storyboard.TargetName="contentControl" 

                                        Storyboard.TargetProperty="Foreground"> 

                                <DiscreteObjectKeyFrame KeyTime="0:0:0"  

                                    Value="{StaticResource PhoneBackgroundBrush}" /> 

                            </ObjectAnimationUsingKeyFrames> 

                        </Storyboard> 

                    </VisualState> 

 

                    <VisualState x:Name="Disabled"> 

                        <Storyboard> 

                            <DoubleAnimation Storyboard.TargetName="disableRect" 

                                             Storyboard.TargetProperty="Opacity" 

                                             To="0.6" Duration="0:0:0" /> 

                        </Storyboard> 

                    </VisualState> 

                </VisualStateGroup> 

            </VisualStateManager.VisualStateGroups> 

 

            <Border Name="border" 

                    BorderBrush="{TemplateBinding BorderBrush}" 

                    BorderThickness="{TemplateBinding BorderThickness}" 

                    Background="{TemplateBinding Background}" 

                    CornerRadius="12"> 

 

                <ContentControl Name="contentControl" 

                                Content="{TemplateBinding Content}" 

                                ContentTemplate="{TemplateBinding ContentTemplate}" 

                                Margin="{TemplateBinding Padding}" 

                                HorizontalAlignment="{TemplateBinding 

                                                       HorizontalContentAlignment}" 

                                VerticalAlignment="{TemplateBinding 

                                                     VerticalContentAlignment}" /> 

            </Border> 

 

            <Rectangle Name="disableRect"  

                       Fill="{StaticResource PhoneBackgroundBrush}"  

                       Opacity="0" /> 

        </Grid> 

    </ControlTemplate> 

         

    <Style x:Key="buttonStyle" TargetType="Button"> 

        <Setter Property="BorderBrush" Value="{StaticResource PhoneAccentBrush}" /> 



        <Setter Property="BorderThickness" Value="6" /> 

        <Setter Property="Background" Value="{StaticResource PhoneChromeBrush}" /> 

        <Setter Property="Template" Value="{StaticResource buttonTemplate}" /> 

    </Style> 

</phone:PhoneApplicationPage.Resources> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="*" /> 

    </Grid.RowDefinitions> 

             

    <Button Grid.Row="0" 

            Content="Click me!" 

            Style="{StaticResource buttonStyle}" 

            IsEnabled="{Binding ElementName=toggleButton, Path=IsChecked}" 

            HorizontalAlignment="Center" 

            VerticalAlignment="Center" /> 

 

    <ToggleButton Name="toggleButton" 

                  Grid.Row="1" 

                  IsChecked="true" 

                  HorizontalAlignment="Center" 

                  VerticalAlignment="Center"> 

        <ToggleButton.Template> 

            <ControlTemplate TargetType="ToggleButton"> 

                <Border BorderBrush="{StaticResource PhoneForegroundBrush}" 

                        BorderThickness="{StaticResource PhoneBorderThickness}"> 

 

                    <VisualStateManager.VisualStateGroups> 

                        <VisualStateGroup x:Name="CheckStates"> 

                            <VisualState x:Name="Checked"> 

                                <Storyboard> 

                                    <ObjectAnimationUsingKeyFrames 



                                            Storyboard.TargetName="txtblk" 

                                            Storyboard.TargetProperty="Text"> 

                                        <DiscreteObjectKeyFrame KeyTime="0:0:0"  

                                                        Value="Button Enabled" /> 

                                    </ObjectAnimationUsingKeyFrames> 

                                </Storyboard> 

                            </VisualState> 

 

                            <VisualState x:Name="Unchecked" /> 

 

                        </VisualStateGroup> 

                    </VisualStateManager.VisualStateGroups> 

                             

                    <TextBlock Name="txtblk" 

                               Text="Button Disabled"/> 

                </Border> 

            </ControlTemplate> 

       </ToggleButton.Template> 

    </ToggleButton> 

</Grid> 





<ResourceDictionary 

    xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation" 

    xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"> 

 

    <SolidColorBrush x:Key="brush" Color="Blue" /> 

 

    … 

 

</ResourceDictionary> 

<Application.Resources> 

    <ResourceDictionary> 

        <ResourceDictionary.MergedDictionaries> 

            <ResourceDictionary Source="SharedResources.xaml" /> 

 

                …  

 

        </ResourceDictionary.MergedDictionaries> 

 

        … 

             

    </ResourceDictionary> 

</Application.Resources> 



 

<ToggleButton x:Class="FlipToggleDemo.FlipToggleButton" 

              xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation" 

              xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"> 

  <ToggleButton.Style> 

    <Style TargetType="ToggleButton"> 

      <Setter Property="Template"> 

        <Setter.Value> 

          <ControlTemplate TargetType="ToggleButton"> 

            <Border BorderBrush="{StaticResource PhoneForegroundBrush}" 

                    BorderThickness="{StaticResource PhoneBorderThickness}" 

                    Background="{TemplateBinding Background}" 

                    RenderTransformOrigin="0.5 0.5"> 

              <Border.RenderTransform> 

                <RotateTransform x:Name="rotate" /> 

              </Border.RenderTransform> 

 

              <VisualStateManager.VisualStateGroups> 

                <VisualStateGroup x:Name="CheckStates"> 

                  <VisualState x:Name="Checked"> 

                    <Storyboard> 

                      <DoubleAnimation Storyboard.TargetName="rotate" 

                                       Storyboard.TargetProperty="Angle" 

                                       To="180" Duration="0:0:0.5" /> 

                    </Storyboard> 

                  </VisualState> 

 

                  <VisualState x:Name="Unchecked"> 

                    <Storyboard> 

                      <DoubleAnimation Storyboard.TargetName="rotate" 

                                       Storyboard.TargetProperty="Angle" 

                                       Duration="0:0:0.5" /> 

                    </Storyboard> 

                  </VisualState> 

                </VisualStateGroup> 

              </VisualStateManager.VisualStateGroups> 

                             

              <ContentPresenter Content="{TemplateBinding Content}" 

                                ContentTemplate="{TemplateBinding ContentTemplate}" 

                                Margin="{TemplateBinding Padding}" 

                                HorizontalAlignment="{TemplateBinding 

                                             HorizontalContentAlignment}" 

                                VerticalAlignment="{TemplateBinding 



                                             VerticalContentAlignment}" /> 

            </Border> 

          </ControlTemplate> 

        </Setter.Value> 

      </Setter> 

    </Style> 

  </ToggleButton.Style> 

</ToggleButton> 

 

using System.Windows.Controls.Primitives; 

 

namespace FlipToggleDemo 

{ 

    public partial class FlipToggleButton : ToggleButton 

    { 

        public FlipToggleButton() 

        { 

            InitializeComponent(); 

        } 

    } 

} 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <local:FlipToggleButton Content="Flip Toggle" 

                            HorizontalAlignment="Center" 

                            VerticalAlignment="Center" /> 

</Grid> 

 

using System.Windows; 

using System.Windows.Controls.Primitives; 

 

namespace Petzold.Phone.Silverlight 

{ 

    public class FadableToggleButton : ToggleButton 

    { 

        public static readonly DependencyProperty CheckedContentProperty = 

            DependencyProperty.Register("CheckedContent", 

            typeof(object), 

            typeof(FadableToggleButton), 



            new PropertyMetadata(null)); 

 

        public FadableToggleButton() 

        { 

            this.DefaultStyleKey = typeof(FadableToggleButton); 

        } 

 

        public object CheckedContent 

        { 

            set { SetValue(CheckedContentProperty, value); } 

            get { return (object)GetValue(CheckedContentProperty); } 

        } 

    } 

} 

this.DefaultStyleKey = typeof(FadableToggleButton); 

 

<ResourceDictionary 

        xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation" 

        xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" 

        xmlns:local="clr-namespace:Petzold.Phone.Silverlight"> 

     

  <Style TargetType="local:FadableToggleButton"> 

    <Setter Property="Template"> 



      <Setter.Value> 

        <ControlTemplate TargetType="local:FadableToggleButton"> 

          <Grid> 

            <VisualStateManager.VisualStateGroups> 

              <VisualStateGroup x:Name="CommonStates"> 

                <VisualState x:Name="Normal" /> 

                <VisualState x:Name="MouseOver" /> 

                <VisualState x:Name="Pressed" /> 

 

                <VisualState x:Name="Disabled"> 

                  <Storyboard> 

                    <DoubleAnimation Storyboard.TargetName="disableRect" 

                                     Storyboard.TargetProperty="Opacity" 

                                     To="0.6" Duration="0:0:0" /> 

                  </Storyboard> 

                </VisualState> 

              </VisualStateGroup> 

 

              <VisualStateGroup x:Name="CheckStates"> 

                <VisualState x:Name="Checked"> 

                  <Storyboard> 

                    <DoubleAnimation Storyboard.TargetName="uncheckedContent" 

                                     Storyboard.TargetProperty="Opacity" 

                                     To="0" Duration="0:0:0.5" /> 

                    <DoubleAnimation Storyboard.TargetName="checkedContent" 

                                     Storyboard.TargetProperty="Opacity" 

                                     To="1" Duration="0:0:0.5" /> 

                  </Storyboard> 

                </VisualState> 

 

                <VisualState x:Name="Unchecked"> 

                  <Storyboard> 

                    <DoubleAnimation Storyboard.TargetName="uncheckedContent" 

                                     Storyboard.TargetProperty="Opacity" 

                                     Duration="0:0:0.5" /> 

                    <DoubleAnimation Storyboard.TargetName="checkedContent" 

                                     Storyboard.TargetProperty="Opacity" 

                                     Duration="0:0:0.5" /> 

                  </Storyboard> 

                </VisualState> 

              </VisualStateGroup> 

            </VisualStateManager.VisualStateGroups> 

 

            <Border BorderBrush="{StaticResource PhoneForegroundBrush}" 

                    BorderThickness="{StaticResource PhoneBorderThickness}" 

                    Background="{TemplateBinding Background}"> 

 

              <Grid Margin="{TemplateBinding Padding}"> 

                <ContentPresenter  

                        Name="uncheckedContent"  

                        Content="{TemplateBinding Content}" 

                        ContentTemplate="{TemplateBinding ContentTemplate}" 

                        HorizontalAlignment="{TemplateBinding 

                                                    HorizontalContentAlignment}" 

                        VerticalAlignment="{TemplateBinding 



                                                    VerticalContentAlignment}" /> 

 

                <ContentPresenter  

                        Name="checkedContent" 

                        Opacity="0" 

                        Content="{TemplateBinding CheckedContent}" 

                        ContentTemplate="{TemplateBinding ContentTemplate}" 

                        HorizontalAlignment="{TemplateBinding 

                                                    HorizontalContentAlignment}" 

                        VerticalAlignment="{TemplateBinding 

                                                    VerticalContentAlignment}" /> 

              </Grid> 

            </Border> 

 

            <Rectangle Name="disableRect"  

                       Fill="{StaticResource PhoneBackgroundBrush}"  

                       Opacity="0" /> 

          </Grid> 

        </ControlTemplate> 

      </Setter.Value> 

    </Setter> 

  </Style> 

 

  … 

 

</ResourceDictionary> 



 

        <Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

             

            <petzold:FadableToggleButton HorizontalAlignment="Center" 

                                         VerticalAlignment="Center"> 

                 

                <petzold:FadableToggleButton.Content> 

                    <Image Source="Images/MunchScream.jpg" 

                           Stretch="None" /> 

                </petzold:FadableToggleButton.Content> 

                 

                <petzold:FadableToggleButton.CheckedContent> 

                    <Image Source="Images/BotticelliVenus.jpg" 

                           Stretch="None" /> 

                </petzold:FadableToggleButton.CheckedContent> 

                 

            </petzold:FadableToggleButton> 

             

        </Grid> 



[TemplateVisualStateAttribute(Name = "Normal", GroupName = "CommonStates")] 

[TemplateVisualStateAttribute(Name = "MouseOver", GroupName = "CommonStates")] 

[TemplateVisualStateAttribute(Name = "Disabled", GroupName = "CommonStates")] 

[TemplateVisualStateAttribute(Name = "Focused", GroupName = "FocusStates")] 

[TemplateVisualStateAttribute(Name = "Unfocused", GroupName = "FocusStates")] 

[TemplatePartAttribute(Name = "HorizontalTemplate", Type = typeof(FrameworkElement))] 

[TemplatePartAttribute(Name = "HorizontalTrackLargeChangeDecreaseRepeatButton", 

                       Type = typeof(RepeatButton))] 

[TemplatePartAttribute(Name = "HorizontalTrackLargeChangeIncreaseRepeatButton", 

                       Type = typeof(RepeatButton))] 

[TemplatePartAttribute(Name = "HorizontalThumb", Type = typeof(Thumb))] 



[TemplatePartAttribute(Name = "VerticalTemplate", Type = typeof(FrameworkElement))] 

[TemplatePartAttribute(Name = "VerticalTrackLargeChangeDecreaseRepeatButton", 

                       Type = typeof(RepeatButton))] 

[TemplatePartAttribute(Name = "VerticalTrackLargeChangeIncreaseRepeatButton", 

                       Type = typeof(RepeatButton))] 

[TemplatePartAttribute(Name = "VerticalThumb", Type = typeof(Thumb))] 

public class Slider : RangeBase 



 

<phone:PhoneApplicationPage.Resources> 

    <ControlTemplate x:Key="bareBonesSliderTemplate"  

                     TargetType="Slider"> 

        <Grid> 

            <Grid Name="HorizontalTemplate"> 

                <Grid.ColumnDefinitions> 

                    <ColumnDefinition Width="Auto" /> 

                    <ColumnDefinition Width="Auto" /> 

                    <ColumnDefinition Width="*" /> 

                </Grid.ColumnDefinitions> 

 

                <RepeatButton Name="HorizontalTrackLargeChangeDecreaseRepeatButton" 

                              Grid.Column="0" 

                              Content="-" /> 

 

                <Thumb Name="HorizontalThumb" 

                       Grid.Column="1" /> 

 

                <RepeatButton Name="HorizontalTrackLargeChangeIncreaseRepeatButton" 

                              Grid.Column="2" 

                              Content="+" /> 

            </Grid> 

 

            <Grid Name="VerticalTemplate"> 

                <Grid.RowDefinitions> 

                    <RowDefinition Height="*" /> 

                    <RowDefinition Height="Auto" /> 

                    <RowDefinition Height="Auto" /> 

                </Grid.RowDefinitions> 

 

                <RepeatButton Name="VerticalTrackLargeChangeDecreaseRepeatButton" 

                              Grid.Row="0" 

                              Content="-" /> 

 

                <Thumb Name="VerticalThumb" 

                       Grid.Row="1" /> 

 

                <RepeatButton Name="VerticalTrackLargeChangeIncreaseRepeatButton" 

                              Grid.Row="2" 

                              Content="+" /> 

            </Grid> 

        </Grid> 

    </ControlTemplate> 

</phone:PhoneApplicationPage.Resources> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="Auto"/> 

        <RowDefinition Height="*" /> 

    </Grid.RowDefinitions> 

 

    <Slider Grid.Row="0" 

            Orientation="Horizontal" 

            Template="{StaticResource bareBonesSliderTemplate}" /> 

 

    <Slider Grid.Row="1" 

            Orientation="Vertical" 

            Template="{StaticResource bareBonesSliderTemplate}" 

            HorizontalAlignment="Center" /> 

</Grid> 



 

<phone:PhoneApplicationPage.Resources> 

    <Style x:Key="alternativeSliderStyle" TargetType="Slider"> 

        <Setter Property="Background"  

                Value="{StaticResource PhoneBackgroundBrush}" /> 

        <Setter Property="Foreground"  

                Value="{StaticResource PhoneForegroundBrush}" /> 

        <Setter Property="Template"> 



            <Setter.Value> 

                <ControlTemplate TargetType="Slider"> 

                    <Grid Background="{TemplateBinding Background}"> 

                             

                        <Grid.Resources> 

                            <ControlTemplate x:Key="repeatButtonTemplate" 

                                             TargetType="RepeatButton"> 

                                <Rectangle Fill="Transparent" /> 

                            </ControlTemplate> 

                                 

                            <Style x:Key="horizontalThumbStyle"  

                                   TargetType="Thumb"> 

                                <Setter Property="Width" Value="72" /> 

                                <Setter Property="Height" Value="72" /> 

                                <Setter Property="Template"> 

                                    <Setter.Value> 

                                        <ControlTemplate TargetType="Thumb"> 

                                            <Border Background="Transparent"> 

                                                <Rectangle Margin="18 0" 

                                                           RadiusX="6" 

                                                           RadiusY="6" 

                                                           Stroke="{StaticResource 

                                                                PhoneAccentBrush}" 

                                                           Fill="{TemplateBinding  

                                                              Foreground}" /> 

                                            </Border> 

                                        </ControlTemplate> 

                                    </Setter.Value> 

                                </Setter> 

                            </Style> 

 

                            <Style x:Key="verticalThumbStyle" 

                                   TargetType="Thumb"> 

                                <Setter Property="Width" Value="72" /> 

                                <Setter Property="Height" Value="72" /> 

                                <Setter Property="Template"> 

                                    <Setter.Value> 

                                        <ControlTemplate TargetType="Thumb"> 

                                            <Border Background="Transparent"> 

                                                <Rectangle Margin="0 18" 

                                                           RadiusX="6" 

                                                           RadiusY="6" 

                                                           Stroke="{StaticResource 

                                                                PhoneAccentBrush}" 

                                                           Fill="{TemplateBinding  

                                                                  Foreground}" /> 

                                            </Border> 

                                        </ControlTemplate> 

                                    </Setter.Value> 

                                </Setter> 

                            </Style> 

                        </Grid.Resources> 

 

                        … 

                             



                    </Grid> 

                </ControlTemplate> 

            </Setter.Value> 

        </Setter> 

    </Style> 

</phone:PhoneApplicationPage.Resources> 

 

<Grid Name="HorizontalTemplate"> 

    <Grid.ColumnDefinitions> 

        <ColumnDefinition Width="Auto" /> 

        <ColumnDefinition Width="Auto" /> 

        <ColumnDefinition Width="*" /> 

    </Grid.ColumnDefinitions> 

                                 

    <Rectangle Grid.Column="0" Grid.ColumnSpan="3" 

               Height="8" 

               Margin="12 0" 

               Stroke="{TemplateBinding Foreground}" 

               Fill="{StaticResource PhoneAccentBrush}" /> 

 

    <RepeatButton Name="HorizontalTrackLargeChangeDecreaseRepeatButton" 

                  Grid.Column="0" 

                  Template="{StaticResource repeatButtonTemplate}" /> 

                                 

    <Thumb Name="HorizontalThumb" 

           Grid.Column="1" 

           Style="{StaticResource horizontalThumbStyle}" /> 

 

    <RepeatButton Name="HorizontalTrackLargeChangeIncreaseRepeatButton" 

                  Grid.Column="2" 

                  Template="{StaticResource repeatButtonTemplate}" /> 

</Grid> 

 

<Grid Name="VerticalTemplate"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="Auto" /> 



        <RowDefinition Height="Auto" /> 

    </Grid.RowDefinitions> 

 

    <Rectangle Grid.Row="0" Grid.RowSpan="3" 

               Width="8" 

               Margin="0 12" 

               Stroke="{TemplateBinding Foreground}" 

               Fill="{StaticResource PhoneAccentBrush}" /> 

 

    <RepeatButton Name="VerticalTrackLargeChangeDecreaseRepeatButton" 

                  Grid.Row="0" 

                  Template="{StaticResource repeatButtonTemplate}" /> 

 

    <Thumb Name="VerticalThumb" 

           Grid.Row="1" 

           Style="{StaticResource verticalThumbStyle}" /> 

 

    <RepeatButton Name="VerticalTrackLargeChangeIncreaseRepeatButton" 

                  Grid.Row="2" 

                  Template="{StaticResource repeatButtonTemplate}" /> 

</Grid> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="Auto"/> 

        <RowDefinition Height="*" /> 

    </Grid.RowDefinitions> 

 

    <Slider Grid.Row="0"  

            Orientation="Horizontal" 

            Style="{StaticResource alternativeSliderStyle}" /> 

 

    <Slider Grid.Row="1"  

            Orientation="Vertical" 

            Style="{StaticResource alternativeSliderStyle}" 

            HorizontalAlignment="Center" /> 

</Grid> 



 

using System.Windows.Controls; 

 

namespace Petzold.Phone.Silverlight 

{ 

    public class AltSlider : Slider 

    { 

        public AltSlider() 

        { 

            this.DefaultStyleKey = typeof(AltSlider); 

        } 

    } 

} 



 

<ResourceDictionary   

        xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation" 

        xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" 

        xmlns:local="clr-namespace:Petzold.Phone.Silverlight"> 

 

    … 

 

    <Style TargetType="local:AltSlider"> 

        <Setter Property="Background"  

                Value="{StaticResource PhoneBackgroundBrush}" /> 

        <Setter Property="Foreground"  

                Value="{StaticResource PhoneForegroundBrush}" /> 

        <Setter Property="Template"> 

            <Setter.Value> 

                <ControlTemplate TargetType="local:AltSlider"> 

                    … 

                </ControlTemplate> 

            </Setter.Value> 

        </Setter> 

    </Style> 

 

    … 

     

</ResourceDictionary> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="Auto"/> 

        <RowDefinition Height="*" /> 

    </Grid.RowDefinitions> 

             

    <petzold:AltSlider Grid.Row="0"  

                       Orientation="Horizontal" 

                       Style="{StaticResource altSliderStyle}"/> 

 

    <petzold:AltSlider Grid.Row="1"  

                       Orientation="Vertical" 

                       HorizontalAlignment="Center" 

                       Style="{StaticResource altSliderStyle}" /> 

</Grid> 



 

<phone:PhoneApplicationPage.Resources> 

    <Style x:Key="altSliderStyle"  

           TargetType="petzold:AltSlider"> 

        <Setter Property="Margin" Value="12" /> 

        <Setter Property="Background" Value="{StaticResource PhoneChromeBrush}" /> 

    </Style> 

</phone:PhoneApplicationPage.Resources> 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Path Stroke="{StaticResource PhoneForegroundBrush}" 

          StrokeThickness="2"> 

        <Path.Data> 

            <PathGeometry> 

                <PathFigure x:Name="pathFig" 

                            StartPoint="100 100"> 

                    <BezierSegment x:Name="pathSeg" 

                                   Point1="300 100" 

                                   Point2="300 400" 

                                   Point3="100 400" /> 

                </PathFigure> 

            </PathGeometry> 

        </Path.Data> 

    </Path> 

 

    <Polyline Name="ctrl1Line" 

              Stroke="{StaticResource PhoneForegroundBrush}" 

              StrokeDashArray="2 2" 

              Points="100 100, 300 100" /> 

 

    <Polyline Name="ctrl2Line" 

              Stroke="{StaticResource PhoneForegroundBrush}" 

              StrokeDashArray="2 2" 

              Points="300 400, 100 400" /> 

 

    <Thumb Name="pt0Thumb" 

           Style="{StaticResource thumbStyle}" 



           DragDelta="OnThumbDragDelta"> 

        <Thumb.RenderTransform> 

            <TranslateTransform X="100" Y="100" /> 

        </Thumb.RenderTransform> 

    </Thumb> 

 

    <Thumb Name="pt1Thumb" 

           Style="{StaticResource thumbStyle}" 

           DragDelta="OnThumbDragDelta"> 

        <Thumb.RenderTransform> 

            <TranslateTransform X="300" Y="100" /> 

        </Thumb.RenderTransform> 

    </Thumb> 

             

    <Thumb Name="pt2Thumb" 

           Style="{StaticResource thumbStyle}" 

           DragDelta="OnThumbDragDelta"> 

        <Thumb.RenderTransform> 

            <TranslateTransform X="300" Y="400" /> 

        </Thumb.RenderTransform> 

    </Thumb> 

             

    <Thumb Name="pt3Thumb" 

           Style="{StaticResource thumbStyle}" 

           DragDelta="OnThumbDragDelta"> 

        <Thumb.RenderTransform> 

            <TranslateTransform X="100" Y="400" /> 

        </Thumb.RenderTransform> 

    </Thumb> 

</Grid> 

 

void OnThumbDragDelta(object sender, DragDeltaEventArgs args) 

{ 

    Thumb thumb = sender as Thumb; 

    TranslateTransform translate = thumb.RenderTransform as TranslateTransform; 

    translate.X += args.HorizontalChange; 

    translate.Y += args.VerticalChange; 

 

    if (thumb == pt0Thumb) 

    { 

        pathFig.StartPoint =  

            Move(pathFig.StartPoint, args.HorizontalChange, args.VerticalChange); 

        ctrl1Line.Points[0] =  

            Move(ctrl1Line.Points[0], args.HorizontalChange, args.VerticalChange); 

    } 

    else if (thumb == pt1Thumb) 



    { 

        pathSeg.Point1 =  

            Move(pathSeg.Point1, args.HorizontalChange, args.VerticalChange); 

        ctrl1Line.Points[1] =  

            Move(ctrl1Line.Points[1], args.HorizontalChange, args.VerticalChange); 

    } 

    else if (thumb == pt2Thumb) 

    { 

        pathSeg.Point2 =  

            Move(pathSeg.Point2, args.HorizontalChange, args.VerticalChange); 

        ctrl2Line.Points[0] =  

            Move(ctrl2Line.Points[0], args.HorizontalChange, args.VerticalChange); 

    } 

    else if (thumb == pt3Thumb) 

    { 

        pathSeg.Point3 =  

            Move(pathSeg.Point3, args.HorizontalChange, args.VerticalChange); 

        ctrl2Line.Points[1] =  

            Move(ctrl2Line.Points[1], args.HorizontalChange, args.VerticalChange); 

    } 

} 

 

Point Move(Point point, double horzChange, double vertChange) 

{ 

    return new Point(point.X + horzChange, point.Y + vertChange); 

} 

 

<phone:PhoneApplicationPage.Resources> 

    <Style x:Key="thumbStyle" TargetType="Thumb"> 

        <Setter Property="HorizontalAlignment" Value="Left" /> 

        <Setter Property="VerticalAlignment" Value="Top" /> 

        <Setter Property="Template"> 

            <Setter.Value> 

                <ControlTemplate TargetType="Thumb"> 

 

                    <Path Name="path"  

                          Fill="{StaticResource PhoneAccentBrush}" 

                          Opacity="0.5"> 

                        <Path.RenderTransform> 

                            <ScaleTransform x:Name="scale" /> 

                        </Path.RenderTransform> 

 

                        <Path.Data> 

                            <EllipseGeometry x:Name="ellipseGeometry" 

                                             RadiusX="48" RadiusY="48" /> 

                        </Path.Data> 



 

                        <VisualStateManager.VisualStateGroups> 

                            <VisualStateGroup x:Name="CommonStates"> 

                                <VisualState x:Name="Normal"> 

                                    <Storyboard> 

                                        <DoubleAnimation 

                                            Storyboard.TargetName="path" 

                                            Storyboard.TargetProperty="Opacity" 

                                            Duration="0:0:0.25" /> 

                                        <DoubleAnimation 

                                            Storyboard.TargetName="scale" 

                                            Storyboard.TargetProperty="ScaleX" 

                                            Duration="0:0:0.25" /> 

                                        <DoubleAnimation 

                                            Storyboard.TargetName="scale" 

                                            Storyboard.TargetProperty="ScaleY" 

                                            Duration="0:0:0.25" /> 

 

                                    </Storyboard> 

                                </VisualState> 

 

                                <VisualState x:Name="MouseOver" /> 

                                <VisualState x:Name="Disabled" /> 

 

                                <VisualState x:Name="Pressed"> 

                                    <Storyboard> 

                                        <DoubleAnimation 

                                            Storyboard.TargetName="path" 

                                            Storyboard.TargetProperty="Opacity" 

                                            To="0.75" Duration="0:0:0.25" /> 

                                        <DoubleAnimation  

                                            Storyboard.TargetName="scale" 

                                            Storyboard.TargetProperty="ScaleX" 

                                            To="1.25" Duration="0:0:0.25" /> 

                                        <DoubleAnimation 

                                            Storyboard.TargetName="scale" 

                                            Storyboard.TargetProperty="ScaleY" 

                                            To="1.25" Duration="0:0:0.25" /> 

                                    </Storyboard> 

                                </VisualState> 

                            </VisualStateGroup> 

                        </VisualStateManager.VisualStateGroups> 

 

                    </Path> 

                </ControlTemplate> 

            </Setter.Value> 

        </Setter> 

    </Style> 

</phone:PhoneApplicationPage.Resources> 



 

[TemplatePartAttribute(Name = "PlanePart", Type = typeof(Canvas))] 

[TemplatePartAttribute(Name = "ThumbPart", Type = typeof(Thumb))] 

public class XYSlider : Control 

{ 

    Canvas planePart; 

    Thumb thumbPart; 

    Point absoluteThumbPoint; 

 

    public event RoutedPropertyChangedEventHandler<Point> ValueChanged; 

 

    public static readonly DependencyProperty PlaneBackgroundProperty = 

        DependencyProperty.Register("PlaneBackground", 

            typeof(Brush), 

            typeof(XYSlider), 

            new PropertyMetadata(new SolidColorBrush(Colors.Gray))); 



 

    public static readonly DependencyProperty ValueProperty = 

        DependencyProperty.Register("Value", 

            typeof(Point), 

            typeof(XYSlider), 

            new PropertyMetadata(new Point(0.5, 0.5), OnValueChanged)); 

 

    public XYSlider() 

    { 

        this.DefaultStyleKey = typeof(XYSlider); 

    } 

 

    public Brush PlaneBackground 

    { 

        set { SetValue(PlaneBackgroundProperty, value); } 

        get { return (Brush)GetValue(PlaneBackgroundProperty); } 

    } 

 

    public Point Value 

    { 

        set { SetValue(ValueProperty, value); } 

        get { return (Point)GetValue(ValueProperty); } 

    } 

 

    … 

} 

 

public override void OnApplyTemplate() 

{ 

    if (planePart != null) 

    { 

        planePart.SizeChanged -= OnPlaneSizeChanged; 

    } 

 

    if (thumbPart != null) 

    { 

        thumbPart.DragDelta -= OnThumbDragDelta; 

    } 

 

    planePart = GetTemplateChild("PlanePart") as Canvas; 

    thumbPart = GetTemplateChild("ThumbPart") as Thumb; 

 

    if (planePart != null && thumbPart != null) 



    { 

        planePart.SizeChanged += OnPlaneSizeChanged; 

        thumbPart.DragStarted += OnThumbDragStarted; 

        thumbPart.DragDelta += OnThumbDragDelta; 

        ScaleValueToPlane(this.Value); 

    } 

 

    base.OnApplyTemplate(); 

} 

 

void OnPlaneSizeChanged(object sender, SizeChangedEventArgs args) 

{ 

    ScaleValueToPlane(this.Value); 

} 

 

void OnThumbDragStarted(object sender, DragStartedEventArgs args) 

{ 

    absoluteThumbPoint = new Point(Canvas.GetLeft(thumbPart), 

                                   Canvas.GetTop(thumbPart)); 

} 

 

void OnThumbDragDelta(object sender, DragDeltaEventArgs args) 

{ 

    absoluteThumbPoint.X += args.HorizontalChange; 

    absoluteThumbPoint.Y += args.VerticalChange; 

 

    Value = new Point(Math.Max(0,  

                      Math.Min(1, absoluteThumbPoint.X / planePart.ActualWidth)), 

                      Math.Max(0,  

                      Math.Min(1, absoluteThumbPoint.Y / planePart.ActualHeight))); 

} 

 

void ScaleValueToPlane(Point point) 

{ 

    if (planePart != null && thumbPart != null) 

    { 

        Canvas.SetLeft(thumbPart, planePart.ActualWidth * point.X); 

        Canvas.SetTop(thumbPart, planePart.ActualHeight * point.Y); 

    } 

} 



 

static void OnValueChanged(DependencyObject obj,  

                           DependencyPropertyChangedEventArgs args) 

{ 

    (obj as XYSlider).OnValueChanged((Point)args.OldValue, (Point)args.NewValue); 

} 

 

protected virtual void OnValueChanged(Point oldValue, Point newValue) 

{ 

    if (newValue.X < 0 || newValue.X > 1 || newValue.Y < 0 || newValue.Y > 1) 

        throw new ArgumentOutOfRangeException("Value",  

            "Value property must be Point with coordinates between 0 and 1"); 

 

    ScaleValueToPlane(newValue); 

 

    if (ValueChanged != null) 

        ValueChanged(this,  

            new RoutedPropertyChangedEventArgs<Point>(oldValue, newValue)); 

} 

 

<Style TargetType="local:XYSlider"> 

  <Setter Property="Template"> 

    <Setter.Value> 

      <ControlTemplate TargetType="local:XYSlider"> 

        <Border Background="{TemplateBinding Background}" 

                BorderBrush="{TemplateBinding BorderBrush}" 

                BorderThickness="{TemplateBinding BorderThickness}"> 

                         

          <Canvas Name="PlanePart" 

                  Background="{TemplateBinding PlaneBackground}" 

                  Margin="48"> 

            <Thumb Name="ThumbPart"> 

              <Thumb.Style> 

                <Style TargetType="Thumb"> 

                  <Setter Property="Width" Value="96" /> 

                  <Setter Property="Height" Value="96" /> 

                  <Setter Property="Template"> 

                    <Setter.Value> 

                      <ControlTemplate TargetType="Thumb"> 

                        <Path Name="path"  

                              Stroke="{StaticResource PhoneForegroundBrush}" 

                              StrokeThickness="{StaticResource  

                                                       PhoneStrokeThickness}" 



                              Fill="Transparent"> 

                          <Path.Data> 

                            <GeometryGroup FillRule="Nonzero"> 

                              <EllipseGeometry RadiusX="48" RadiusY="48" /> 

                              <EllipseGeometry RadiusX="6" RadiusY="6" /> 

                              <LineGeometry StartPoint="-48 0" EndPoint="-6 0" /> 

                              <LineGeometry StartPoint="48 0" EndPoint="6 0" /> 

                              <LineGeometry StartPoint="0 -48" EndPoint="0 -6" /> 

                              <LineGeometry StartPoint="0 48" EndPoint="0 6" /> 

                            </GeometryGroup> 

                          </Path.Data>                                                             

                        </Path> 

                      </ControlTemplate> 

                    </Setter.Value> 

                  </Setter> 

                </Style> 

              </Thumb.Style> 

            </Thumb> 

          </Canvas> 

        </Border> 

      </ControlTemplate> 

    </Setter.Value> 

  </Setter> 

</Style> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="Auto" /> 

    </Grid.RowDefinitions> 

             

    <petzold:XYSlider Name="xySlider" 

                      Grid.Row="0" 

                      ValueChanged="OnXYSliderValueChanged"> 

        <petzold:XYSlider.PlaneBackground> 

            <!-- Image courtesy of NASA/JPL-Caltech (http://maps.jpl.nasa.gov). --> 

            <ImageBrush ImageSource="Images/ear0xuu2.jpg" /> 

        </petzold:XYSlider.PlaneBackground> 

    </petzold:XYSlider> 

             



    <TextBlock Name="txtblk" 

               Grid.Row="1" 

               HorizontalAlignment="Center" /> 

</Grid> 

  

public partial class MainPage : PhoneApplicationPage 

{ 

    public MainPage() 

    { 

        InitializeComponent(); 

        DisplayCoordinates(xySlider.Value); 

    } 

 

    void OnXYSliderValueChanged(object sender,  

                                RoutedPropertyChangedEventArgs<Point> args) 

    { 

        DisplayCoordinates(args.NewValue); 

    } 

 

    void DisplayCoordinates(Point point) 

    { 

        double longitude = 360 * point.X - 180; 

        double latitude = 90 - 180 * point.Y; 

        txtblk.Text = String.Format("Longitude: {0:F0} Latitude: {1:F0}",  

                                    longitude, latitude); 

    } 

} 







 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.ColumnDefinitions> 

        <ColumnDefinition Width="*" /> 

        <ColumnDefinition Width="*" /> 

        <ColumnDefinition Width="*" /> 

    </Grid.ColumnDefinitions> 

 

    <ItemsControl Name="itemsControl" Grid.Column="0" /> 

             

    <ListBox Name="listBox" Grid.Column="1" /> 

             

    <ComboBox Name="comboBox" Grid.Column="2" 

              VerticalAlignment="Top" 

              Foreground="Black" /> 

</Grid> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    public MainPage() 

    { 

        InitializeComponent(); 

 

        FillItUp(itemsControl); 



        FillItUp(listBox); 

        FillItUp(comboBox); 

    } 

 

    void FillItUp(ItemsControl itemsControl) 

    { 

        string[] fontFamilies =  

        { 

            "Arial", "Arial Black", "Calibri", "Comic Sans MS", 

            "Courier New", "Georgia", "Lucida Sans Unicode", 

            "Portable User Interface", "Segoe WP", "Segoe WP Black", 

            "Segoe WP Bold", "Segoe WP Light", "Segoe WP Semibold", 

            "Segoe WP SemiLight", "Tahoma", "Times New Roman", 

            "Trebuchet MS", "Verdana", "Webdings" 

        }; 

 

        foreach (string fontFamily in fontFamilies) 

            itemsControl.Items.Add(new FontFamily(fontFamily)); 

    } 

} 



 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.ColumnDefinitions> 

        <ColumnDefinition Width="*" /> 

        <ColumnDefinition Width="*" /> 

        <ColumnDefinition Width="2*" /> 

    </Grid.ColumnDefinitions> 

             

    <Grid.RowDefinitions> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="Auto" /> 

    </Grid.RowDefinitions> 



 

    <ItemsControl Name="itemsControl"  

                  Grid.Column="0" Grid.Row="0" /> 

             

    <Button Content="Dump"  

            Grid.Column="0" Grid.Row="1" 

            Click="OnItemsControlDumpClick" /> 

 

    <ListBox Name="listBox"  

             Grid.Column="1" Grid.Row="0" /> 

             

    <Button Content="Dump" 

            Grid.Column="1" Grid.Row="1" 

            Click="OnListBoxDumpClick" /> 

             

    <ScrollViewer Grid.Column="2" Grid.Row="0" Grid.RowSpan="2"> 

        <ItemsControl Name="dumpTreeItemsControl" /> 

    </ScrollViewer> 

</Grid> 

 

public MainPage() 

{ 

    InitializeComponent(); 

 

    FillItUp(itemsControl); 

    FillItUp(listBox); 

} 

 

void FillItUp(ItemsControl itemsControl) 

{ 

    string[] fontFamilies =  

    { 

        "Arial", "Arial Black", "Calibri", "Comic Sans MS", 

        "Courier New", "Georgia", "Lucida Sans Unicode", 

        "Portable User Interface", "Segoe WP", "Segoe WP Black", 

        "Segoe WP Bold", "Segoe WP Light", "Segoe WP Semibold", 

        "Segoe WP SemiLight", "Tahoma", "Times New Roman", 

        "Trebuchet MS", "Verdana", "Webdings" 

    }; 

 

    foreach (string fontFamily in fontFamilies) 

        itemsControl.Items.Add(new FontFamily(fontFamily)); 

} 



  

void OnItemsControlDumpClick(object sender, RoutedEventArgs args) 

{ 

    dumpTreeItemsControl.Items.Clear(); 

    DumpVisualTree(itemsControl, 0); 

} 

 

void OnListBoxDumpClick(object sender, RoutedEventArgs args) 

{ 

    dumpTreeItemsControl.Items.Clear(); 

    DumpVisualTree(listBox, 0); 

} 

 

void DumpVisualTree(DependencyObject parent, int indent) 

{ 

    TextBlock txtblk = new TextBlock(); 

    txtblk.Text = String.Format("{0}{1}", new string(' ', 4 * indent), 

                                          parent.GetType().Name); 

    dumpTreeItemsControl.Items.Add(txtblk); 

 

    int numChildren = VisualTreeHelper.GetChildrenCount(parent); 

 

    for (int childIndex = 0; childIndex < numChildren; childIndex++) 

    { 

        DependencyObject child = VisualTreeHelper.GetChild(parent, childIndex); 

        DumpVisualTree(child, indent + 1); 

    } 

} 







 

<phone:PhoneApplicationPage.Resources> 

    <petzold:StringFormatConverter x:Name="stringFormat" /> 

</phone:PhoneApplicationPage.Resources> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.ColumnDefinitions> 

        <ColumnDefinition Width="*" /> 

        <ColumnDefinition Width="*" /> 

        <ColumnDefinition Width="*" /> 

    </Grid.ColumnDefinitions> 



 

    … 

 

</Grid> 

 

<ScrollViewer Grid.Column="0"> 

    <ItemsControl> 

        <Color>AliceBlue</Color> 

        <Color>AntiqueWhite</Color> 

        <Color>Aqua</Color> 

        <Color>Aquamarine</Color> 

        <Color>Azure</Color> 

        … 

        <Color>Wheat</Color> 

        <Color>White</Color> 

        <Color>WhiteSmoke</Color> 

        <Color>Yellow</Color> 

        <Color>YellowGreen</Color> 

    </ItemsControl> 

</ScrollViewer> 

 

<ListBox Grid.Column="1" 

         DisplayMemberPath="Color"> 

    <SolidColorBrush Color="AliceBlue" /> 

    <SolidColorBrush Color="AntiqueWhite" /> 

    <SolidColorBrush Color="Aqua" /> 

    <SolidColorBrush Color="Aquamarine" /> 

    <SolidColorBrush Color="Azure" /> 

    … 

    <SolidColorBrush Color="Wheat" /> 

    <SolidColorBrush Color="White" /> 

    <SolidColorBrush Color="WhiteSmoke" /> 

    <SolidColorBrush Color="Yellow" /> 

    <SolidColorBrush Color="YellowGreen" /> 

</ListBox> 



DisplayMemberPath="Color" 

 

<ListBox Grid.Column="2"> 

    <ListBox.ItemTemplate> 

        <DataTemplate> 

            <StackPanel Orientation="Horizontal"> 

                <Rectangle Width="48" Height="36" 

                           Margin="2" 

                           Fill="{Binding}" /> 

                             

                <StackPanel Orientation="Horizontal" 

                            VerticalAlignment="Center"> 

                    <TextBlock Text="{Binding Color.R, 

                                        Converter={StaticResource stringFormat}, 

                                        ConverterParameter=' {0:X2}'}" /> 

                    <TextBlock Text="{Binding Color.G, 

                                        Converter={StaticResource stringFormat}, 

                                        ConverterParameter='-{0:X2}'}" /> 

                    <TextBlock Text="{Binding Color.B, 

                                        Converter={StaticResource stringFormat}, 

                                        ConverterParameter='-{0:X2}'}" /> 

                </StackPanel> 

            </StackPanel> 

        </DataTemplate> 

    </ListBox.ItemTemplate> 

 

    <SolidColorBrush Color="AliceBlue" /> 

    <SolidColorBrush Color="AntiqueWhite" /> 

    <SolidColorBrush Color="Aqua" /> 

    <SolidColorBrush Color="Aquamarine" /> 

    <SolidColorBrush Color="Azure" /> 

    … 

    <SolidColorBrush Color="Wheat" /> 



    <SolidColorBrush Color="White" /> 

    <SolidColorBrush Color="WhiteSmoke" /> 

    <SolidColorBrush Color="Yellow" /> 

    <SolidColorBrush Color="YellowGreen" /> 

</ListBox> 

Fill="{Binding}" 

xmlns:system="clr-namespace:System;assembly=mscorlib" 

<ItemsControl> 

    <system:String>Item Number 1</system:String> 

    <system:String>Item Number 2</system:String> 

    <system:String>Item Number 3</system:String> 

    <system:String>Item Number 4</system:String> 

    … 

</ItemsControl> 



<ListBox> 

    <ListBoxItem>Item Number 1</ListBoxItem> 

    <ListBoxItem>Item Number 1</ListBoxItem> 

    <ListBoxItem>Item Number 1</ListBoxItem> 

</ListBox> 



 

<phone:PhoneApplicationPage.Resources> 

    <petzold:StringFormatConverter x:Name="stringFormat" /> 

         

    <Style x:Key="listBoxStyle"  

           TargetType="ListBox"> 

        <Setter Property="BorderBrush"  

                Value="{StaticResource PhoneForegroundBrush}" /> 

        <Setter Property="BorderThickness"  

                Value="{StaticResource PhoneBorderThickness}" /> 

        <Setter Property="HorizontalAlignment" Value="Center" /> 

        <Setter Property="Margin" Value="3" /> 

        <Setter Property="Padding" Value="3" /> 

    </Style> 

</phone:PhoneApplicationPage.Resources> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="Auto" /> 

    </Grid.RowDefinitions> 

 

    … 

 

</Grid> 

 

<ListBox Name="brushListBox" 

         Grid.Row="0" 



         SelectedIndex="0" 

         Style="{StaticResource listBoxStyle}"> 

    <ListBox.ItemTemplate> 

        <DataTemplate> 

            <StackPanel Orientation="Horizontal"> 

                <Rectangle Width="48" Height="36" 

                           Margin="2" 

                           Fill="{Binding}" /> 

 

                <StackPanel Orientation="Horizontal" 

                            VerticalAlignment="Center"> 

                    <TextBlock Text="{Binding Color.R, 

                                        Converter={StaticResource stringFormat}, 

                                        ConverterParameter=' {0:X2}'}" /> 

                    <TextBlock Text="{Binding Color.G, 

                                        Converter={StaticResource stringFormat}, 

                                        ConverterParameter='-{0:X2}'}" /> 

                    <TextBlock Text="{Binding Color.B, 

                                        Converter={StaticResource stringFormat}, 

                                        ConverterParameter='-{0:X2}'}" /> 

                </StackPanel> 

            </StackPanel> 

        </DataTemplate> 

    </ListBox.ItemTemplate> 

 

    <SolidColorBrush Color="AliceBlue" /> 

    <SolidColorBrush Color="AntiqueWhite" /> 

    <SolidColorBrush Color="Aqua" /> 

    <SolidColorBrush Color="Aquamarine" /> 

    <SolidColorBrush Color="Azure" /> 

    … 

    <SolidColorBrush Color="Wheat" /> 

    <SolidColorBrush Color="White" /> 

    <SolidColorBrush Color="WhiteSmoke" /> 

    <SolidColorBrush Color="Yellow" /> 

    <SolidColorBrush Color="YellowGreen" /> 

</ListBox> 



  

<ListBox Name="fontFamilyListBox" 

         Grid.Row="1" 

         SelectedIndex="5" 

         Style="{StaticResource listBoxStyle}"> 

    <ListBox.ItemTemplate> 

        <DataTemplate> 

            <TextBlock Text="{Binding}" 

                       FontFamily="{Binding}" /> 

        </DataTemplate> 

    </ListBox.ItemTemplate> 

 

    <system:String>Arial</system:String> 

    <system:String>Arial Black</system:String> 

    <system:String>Calibri</system:String> 

    <system:String>Comic Sans MS</system:String> 

    <system:String>Courier New</system:String> 

    <system:String>Georgia</system:String> 

    <system:String>Lucida Sans Unicode</system:String> 

    <system:String>Portable User Interface</system:String> 

    <system:String>Segoe WP</system:String> 

    <system:String>Segoe WP Black</system:String> 

    <system:String>Segoe WP Bold</system:String> 

    <system:String>Segoe WP Light</system:String> 

    <system:String>Segoe WP Semibold</system:String> 

    <system:String>Segoe WP SemiLight</system:String> 

    <system:String>Tahoma</system:String> 

    <system:String>Times New Roman</system:String> 

    <system:String>Trebuchet MS</system:String> 

    <system:String>Verdana</system:String> 

    <system:String>Webdings</system:String> 

</ListBox> 

  

<TextBlock Grid.Row="2"  

           Text="Sample Text" 

           FontSize="{StaticResource PhoneFontSizeExtraLarge}" 

           HorizontalAlignment="Center" 

           Margin="12" 

                       

           Foreground="{Binding ElementName=brushListBox, 

                                Path=SelectedItem}" 

                    



           FontFamily="{Binding ElementName=fontFamilyListBox, 

                                Path=SelectedItem}" /> 



 

using System; 

using System.Text; 

using System.Windows.Media; 

 

namespace Petzold.Phone.Silverlight 

{ 

    public class ColorPresenter 

    { 

        static string[] colorNames =  

        { 

            "AliceBlue", "AntiqueWhite", "Aqua", "Aquamarine", "Azure",  

            "Beige", "Bisque", "Black", "BlanchedAlmond", "Blue", "BlueViolet", 

            "Brown", "BurlyWood", "CadetBlue", "Chartreuse", "Chocolate",  

            "Coral", "CornflowerBlue", "Cornsilk", "Crimson", "Cyan",  

            "DarkBlue", "DarkCyan", "DarkGoldenrod", "DarkGray", "DarkGreen",  

            "DarkKhaki", "DarkMagenta", "DarkOliveGreen", "DarkOrange",  

            "DarkOrchid", "DarkRed", "DarkSalmon", "DarkSeaGreen",  

            "DarkSlateBlue", "DarkSlateGray", "DarkTurquoise", "DarkViolet",  

            "DeepPink", "DeepSkyBlue", "DimGray", "DodgerBlue", "Firebrick",  



            "FloralWhite", "ForestGreen", "Fuchsia", "Gainsboro", "GhostWhite",  

            "Gold", "Goldenrod", "Gray", "Green", "GreenYellow", "Honeydew",  

            "HotPink", "IndianRed", "Indigo", "Ivory", "Khaki", "Lavender",  

            "LavenderBlush", "LawnGreen", "LemonChiffon", "LightBlue",  

            "LightCoral", "LightCyan", "LightGoldenrodYellow", "LightGray",  

            "LightGreen", "LightPink", "LightSalmon", "LightSeaGreen",  

            "LightSkyBlue", "LightSlateGray", "LightSteelBlue", "LightYellow",  

            "Lime", "LimeGreen", "Linen", "Magenta", "Maroon",  

            "MediumAquamarine", "MediumBlue", "MediumOrchid", "MediumPurple",  

            "MediumSeaGreen", "MediumSlateBlue", "MediumSpringGreen",  

            "MediumTurquoise", "MediumVioletRed", "MidnightBlue", "MintCream",  

            "MistyRose", "Moccasin", "NavajoWhite", "Navy", "OldLace", "Olive",  

            "OliveDrab", "Orange", "OrangeRed", "Orchid", "PaleGoldenrod",  

            "PaleGreen", "PaleTurquoise", "PaleVioletRed", "PapayaWhip",  

            "PeachPuff", "Peru", "Pink", "Plum", "PowderBlue", "Purple", "Red",  

            "RosyBrown", "RoyalBlue", "SaddleBrown", "Salmon", "SandyBrown",  

            "SeaGreen", "SeaShell", "Sienna", "Silver", "SkyBlue", "SlateBlue",  

            "SlateGray", "Snow", "SpringGreen", "SteelBlue", "Tan", "Teal",  

            "Thistle", "Tomato", "Turquoise", "Violet", "Wheat", "White",  

            "WhiteSmoke", "Yellow", "YellowGreen" 

        }; 

 

        static uint[] uintColors =  

        { 

            0xFFF0F8FF, 0xFFFAEBD7, 0xFF00FFFF, 0xFF7FFFD4, 0xFFF0FFFF,  

            0xFFF5F5DC, 0xFFFFE4C4, 0xFF000000, 0xFFFFEBCD, 0xFF0000FF,  

            0xFF8A2BE2, 0xFFA52A2A, 0xFFDEB887, 0xFF5F9EA0, 0xFF7FFF00,  

            0xFFD2691E, 0xFFFF7F50, 0xFF6495ED, 0xFFFFF8DC, 0xFFDC143C, 

            0xFF00FFFF, 0xFF00008B, 0xFF008B8B, 0xFFB8860B, 0xFFA9A9A9,  

            0xFF006400, 0xFFBDB76B, 0xFF8B008B, 0xFF556B2F, 0xFFFF8C00,  

            0xFF9932CC, 0xFF8B0000, 0xFFE9967A, 0xFF8FBC8F, 0xFF483D8B,  

            0xFF2F4F4F, 0xFF00CED1, 0xFF9400D3, 0xFFFF1493, 0xFF00BFFF, 

            0xFF696969, 0xFF1E90FF, 0xFFB22222, 0xFFFFFAF0, 0xFF228B22,  

            0xFFFF00FF, 0xFFDCDCDC, 0xFFF8F8FF, 0xFFFFD700, 0xFFDAA520,  

            0xFF808080, 0xFF008000, 0xFFADFF2F, 0xFFF0FFF0, 0xFFFF69B4,  

            0xFFCD5C5C, 0xFF4B0082, 0xFFFFFFF0, 0xFFF0E68C, 0xFFE6E6FA, 

            0xFFFFF0F5, 0xFF7CFC00, 0xFFFFFACD, 0xFFADD8E6, 0xFFF08080,  

            0xFFE0FFFF, 0xFFFAFAD2, 0xFFD3D3D3, 0xFF90EE90, 0xFFFFB6C1,  

            0xFFFFA07A, 0xFF20B2AA, 0xFF87CEFA, 0xFF778899, 0xFFB0C4DE,  

            0xFFFFFFE0, 0xFF00FF00, 0xFF32CD32, 0xFFFAF0E6, 0xFFFF00FF, 

            0xFF800000, 0xFF66CDAA, 0xFF0000CD, 0xFFBA55D3, 0xFF9370DB,  

            0xFF3CB371, 0xFF7B68EE, 0xFF00FA9A, 0xFF48D1CC, 0xFFC71585,  

            0xFF191970, 0xFFF5FFFA, 0xFFFFE4E1, 0xFFFFE4B5, 0xFFFFDEAD,  

            0xFF000080, 0xFFFDF5E6, 0xFF808000, 0xFF6B8E23, 0xFFFFA500, 

            0xFFFF4500, 0xFFDA70D6, 0xFFEEE8AA, 0xFF98FB98, 0xFFAFEEEE,  

            0xFFDB7093, 0xFFFFEFD5, 0xFFFFDAB9, 0xFFCD853F, 0xFFFFC0CB,  

            0xFFDDA0DD, 0xFFB0E0E6, 0xFF800080, 0xFFFF0000, 0xFFBC8F8F,  

            0xFF4169E1, 0xFF8B4513, 0xFFFA8072, 0xFFF4A460, 0xFF2E8B57, 

            0xFFFFF5EE, 0xFFA0522D, 0xFFC0C0C0, 0xFF87CEEB, 0xFF6A5ACD,  

            0xFF708090, 0xFFFFFAFA, 0xFF00FF7F, 0xFF4682B4, 0xFFD2B48C,  

            0xFF008080, 0xFFD8BFD8, 0xFFFF6347, 0xFF40E0D0, 0xFFEE82EE,  

            0xFFF5DEB3, 0xFFFFFFFF, 0xFFF5F5F5, 0xFFFFFF00, 0xFF9ACD32 

        }; 

 

        // Static constructor 



        static ColorPresenter() 

        { 

            Colors = new ColorPresenter[140]; 

 

            for (int i = 0; i < 140; i++) 

            { 

                // Break down the color into components 

                byte A = (byte)((uintColors[i] & 0xFF000000) >> 24); 

                byte R = (byte)((uintColors[i] & 0x00FF0000) >> 16); 

                byte G = (byte)((uintColors[i] & 0x0000FF00) >> 8); 

                byte B = (byte)((uintColors[i] & 0x000000FF) >> 0); 

 

                // Create a display name for the color 

                StringBuilder builder = new StringBuilder(); 

 

                foreach (char ch in colorNames[i]) 

                { 

                    if (builder.Length == 0 || Char.IsLower(ch)) 

                        builder.Append(ch); 

                    else 

                    { 

                        builder.Append(' '); 

                        builder.Append(ch); 

                    } 

                } 

 

                // Create a ColorPresenter for each color 

                ColorPresenter clrPresenter = new ColorPresenter(); 

                clrPresenter.Color = Color.FromArgb(A, R, G, B); 

                clrPresenter.Name = colorNames[i]; 

                clrPresenter.DisplayName = builder.ToString(); 

                clrPresenter.Brush = new SolidColorBrush(clrPresenter.Color); 

 

                // Add it to the static array 

                Colors[i] = clrPresenter; 

            } 

        } 

 

        public static ColorPresenter[] Colors { protected set; get; } 

 

        public Color Color { protected set; get; } 

 

        public string Name { protected set; get; } 

 

        public string DisplayName { protected set; get; } 

 

        public Brush Brush { protected set; get; } 

 

        public override string ToString() 

        { 

            return Name; 

        } 

    } 

} 



 

<phone:PhoneApplicationPage.Resources> 

    <petzold:ColorPresenter x:Key="colorPresenter" /> 

    <petzold:StringFormatConverter x:Key="stringFormat" /> 

</phone:PhoneApplicationPage.Resources> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="Auto" /> 

    </Grid.RowDefinitions> 

 

    <ListBox Grid.Row="0" 

             Name="listBox" 

             ItemsSource="{Binding Source={StaticResource colorPresenter}, 

                                   Path=Colors}"> 

        <ListBox.ItemTemplate> 



            <DataTemplate> 

                <Grid> 

                    <Grid.ColumnDefinitions> 

                        <ColumnDefinition Width="Auto" /> 

                        <ColumnDefinition Width="Auto" /> 

                    </Grid.ColumnDefinitions> 

 

                    <Rectangle Grid.Column="0"  

                               Fill="{Binding Brush}" 

                               Width="72" Height="48" 

                               Margin="2 2 6 2" /> 

 

                    <StackPanel Grid.Column="1"  

                                Orientation="Horizontal" 

                                VerticalAlignment="Center"> 

 

                        <TextBlock Text="{Binding DisplayName}" /> 

 

                        <TextBlock Text="{Binding Color.R, 

                                          Converter={StaticResource stringFormat}, 

                                           ConverterParameter=' ({0:X2}'}" /> 

 

                        <TextBlock Text="{Binding Color.G, 

                                          Converter={StaticResource stringFormat}, 

                                          ConverterParameter='-{0:X2}'}" /> 

 

                        <TextBlock Text="{Binding Color.B, 

                                          Converter={StaticResource stringFormat}, 

                                          ConverterParameter='-{0:X2})'}" /> 

                    </StackPanel> 

                </Grid> 

            </DataTemplate> 

        </ListBox.ItemTemplate> 

    </ListBox> 

 

    <TextBlock Grid.Row="1" 

               FontSize="{StaticResource PhoneFontSizeExtraLarge}" 

               HorizontalAlignment="Center" 

               Margin="12" 

              

               Text="{Binding ElementName=listBox, 

                              Path=SelectedItem.DisplayName}" 

                      

               Foreground="{Binding ElementName=listBox, 

                                    Path=SelectedItem.Brush}" /> 

</Grid> 





 

using System; 

using System.ComponentModel; 

 

namespace ElPasoHighSchool 

{ 

    public class Student : INotifyPropertyChanged 

    { 

        public event PropertyChangedEventHandler PropertyChanged; 

 

        string fullName; 

        string firstName; 

        string middleName; 

        string lastName; 

        string sex; 

        string photoFilename; 

        decimal gradePointAverage; 

 

        public string FullName 

        { 

            set 

            { 

                if (fullName != value) 

                { 

                    fullName = value; 

                    OnPropertyChanged("FullName"); 

                } 

            } 

            get 

            { 

                return fullName; 

http://www.charlespetzold.com/Students
http://www.elpasotexas.gov/library/ourlibraries/main_library/yearbooks/yearbooks.asp


            } 

        } 

 

        public string FirstName 

        { 

            set 

            { 

                if (firstName != value) 

                { 

                    firstName = value; 

                    OnPropertyChanged("FirstName"); 

                } 

            } 

            get 

            { 

                return firstName; 

            } 

        } 

 

        public string MiddleName 

        { 

            set 

            { 

                if (middleName != value) 

                { 

                    middleName = value; 

                    OnPropertyChanged("MiddleName"); 

                } 

            } 

            get 

            { 

                return middleName; 

            } 

        } 

 

        public string LastName 

        { 

            set 

            { 

                if (lastName != value) 

                { 

                    lastName = value; 

                    OnPropertyChanged("LastName"); 

                } 

            } 

            get 

            { 

                return lastName; 

            } 

        } 

 

        public string Sex 

        { 

            set 

            { 



                if (sex != value) 

                { 

                    sex = value; 

                    OnPropertyChanged("Sex"); 

                } 

            } 

            get 

            { 

                return sex; 

            } 

        } 

 

        public string PhotoFilename 

        { 

            set 

            { 

                if (photoFilename != value) 

                { 

                    photoFilename = value; 

                    OnPropertyChanged("PhotoFilename"); 

                } 

            } 

            get 

            { 

                return photoFilename; 

            } 

        } 

 

        public decimal GradePointAverage 

        { 

            set 

            { 

                if (gradePointAverage != value) 

                { 

                    gradePointAverage = value; 

                    OnPropertyChanged("GradePointAverage"); 

                } 

            } 

            get 

            { 

                return gradePointAverage; 

            } 

        } 

 

        protected virtual void OnPropertyChanged(string propChanged) 

        { 

            if (PropertyChanged != null) 

                PropertyChanged(this, new PropertyChangedEventArgs(propChanged)); 

        } 

    } 

} 



 

using System; 

using System.Collections.ObjectModel; 

using System.ComponentModel; 

using System.Xml.Serialization; 

 

namespace ElPasoHighSchool 

{ 

    public class StudentBody : INotifyPropertyChanged 

    { 

        public event PropertyChangedEventHandler PropertyChanged; 

        string school; 

        ObservableCollection<Student> students =  

                                    new ObservableCollection<Student>(); 

 

        public string School 

        { 

            set 

            { 

                if (school != value) 

                { 

                    school = value; 

                    OnPropertyChanged("School"); 

                } 

            } 

            get 

            { 

                return school; 

            } 

        } 

 

        public ObservableCollection<Student> Students 

        { 

            set 

            { 

                if (students != value) 

                { 

                    students = value; 

                    OnPropertyChanged("Students"); 

 

                } 

            } 

            get 

            { 

                return students; 

            } 



        } 

 

        protected virtual void OnPropertyChanged(string propChanged) 

        { 

            if (PropertyChanged != null) 

                PropertyChanged(this, new PropertyChangedEventArgs(propChanged)); 

        } 

    } 

} 

<?xml version="1.0" encoding="utf-8"?> 

<StudentBody xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 

             xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 

  <School>El Paso High School</School> 

  <Students> 

    <Student> 

      <FullName>Adkins Bowden</FullName> 

      <FirstName>Adkins</FirstName> 

      <MiddleName /> 

      <LastName>Bowden</LastName> 

      <Sex>Male</Sex> 

      <PhotoFilename> 

          http://www.charlespetzold.com/Students/AdkinsBowden.png 

      </PhotoFilename> 

      <GradePointAverage>2.71</GradePointAverage> 

    </Student> 

    <Student> 

      <FullName>Alfred Black</FullName> 

      <FirstName>Alfred</FirstName> 

      <MiddleName /> 

      <LastName>Black</LastName> 

      <Sex>Male</Sex> 

      <PhotoFilename> 

          http://www.charlespetzold.com/Students/AlfredBlack.png 

      </PhotoFilename> 

      <GradePointAverage>2.87</GradePointAverage> 

    </Student> 

    … 

     

    <Student> 



      <FullName>William Sheley Warnock</FullName> 

      <FirstName>William</FirstName> 

      <MiddleName>Sheley</MiddleName> 

      <LastName>Warnock</LastName> 

      <Sex>Male</Sex> 

      <PhotoFilename> 

          http://www.charlespetzold.com/Students/WilliamSheleyWarnock.png 

      </PhotoFilename> 

      <GradePointAverage>1.82</GradePointAverage> 

    </Student> 

  </Students> 

</StudentBody> 

 

using System; 

using System.ComponentModel; 

using System.IO; 

using System.Net; 

using System.Windows.Threading; 

using System.Xml.Serialization; 

 

namespace ElPasoHighSchool 

{ 

    public class StudentBodyPresenter : INotifyPropertyChanged 

    { 

        public event PropertyChangedEventHandler PropertyChanged; 

 

        StudentBody studentBody; 

        Random rand = new Random(); 

 

        public StudentBodyPresenter() 

        { 

            Uri uri =  

                new Uri("http://www.charlespetzold.com/Students/students.xml"); 

 

            WebClient webClient = new WebClient(); 

            webClient.DownloadStringCompleted += OnDownloadStringCompleted; 

            webClient.DownloadStringAsync(uri); 

        } 

 

        void OnDownloadStringCompleted(object sender, 

                                       DownloadStringCompletedEventArgs args) 

        { 

            StringReader reader = new StringReader(args.Result); 

            XmlSerializer xml = new XmlSerializer(typeof(StudentBody)); 

            StudentBody = xml.Deserialize(reader) as StudentBody; 



 

            DispatcherTimer tmr = new DispatcherTimer(); 

            tmr.Tick += TimerOnTick; 

            tmr.Interval = TimeSpan.FromMilliseconds(100); 

            tmr.Start(); 

        } 

 

        public StudentBody StudentBody 

        { 

            protected set 

            { 

                if (studentBody != value) 

                { 

                    studentBody = value; 

                    OnPropertyChanged("StudentBody"); 

                } 

            } 

            get 

            { 

                return studentBody; 

            } 

        } 

 

        protected virtual void OnPropertyChanged(string propChanged) 

        { 

            if (PropertyChanged != null) 

                PropertyChanged(this, new PropertyChangedEventArgs(propChanged)); 

        } 

 

        void TimerOnTick(object sender, EventArgs args) 

        { 

            int index = rand.Next(studentBody.Students.Count); 

            Student student = studentBody.Students[index]; 

 

            double factor = 1 + (rand.NextDouble() - 0.5) / 5; 

 

            student.GradePointAverage =  

                    Math.Max(0, Math.Min(5, Decimal.Round((decimal)factor *  

                                                student.GradePointAverage, 2))); 

        } 

    } 

} 



xmlns:elpaso="clr-namespace:ElPasoHighSchool;assembly=ElPasoHighSchool" 

<phone:PhoneApplicationPage.Resources> 

    <elpaso:StudentBodyPresenter x:Key="studentBodyPresenter" /> 

</phone:PhoneApplicationPage.Resources> 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock HorizontalAlignment="Center" 

               VerticalAlignment="Center" 

               Text="{Binding Source={StaticResource studentBodyPresenter}, 

                              Path=StudentBody.School}" /> 

</Grid> 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <TextBlock HorizontalAlignment="Center" 

               VerticalAlignment="Center" 

               Text="{Binding Source={StaticResource studentBodyPresenter}, 

                              Path=StudentBody.Students.Count}" /> 

</Grid> 

<TextBlock HorizontalAlignment="Center" 

           VerticalAlignment="Center" 

           Text="{Binding Source={StaticResource studentBodyPresenter}, 

                          Path=StudentBody.Students[23]}" /> 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0" 

      DataContext="{Binding Source={StaticResource studentBodyPresenter}, 

                            Path=StudentBody}"> 

            

    <TextBlock HorizontalAlignment="Center" 

               VerticalAlignment="Center" 

               Text="{Binding Path=Students[23].FullName}" /> 

</Grid> 



<TextBlock HorizontalAlignment="Center" 

           VerticalAlignment="Center" 

           Text="{Binding Students[23].FullName}" /> 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0" 

      DataContext="{Binding Source={StaticResource studentBodyPresenter}, 

                            Path=StudentBody}"> 

             

    <Image HorizontalAlignment="Center" 

           VerticalAlignment="Center" 

           Stretch="None" 

           Source="{Binding Students[23].PhotoFilename}" /> 

      

</Grid> 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0" 

      DataContext="{Binding Source={StaticResource studentBodyPresenter}, 

                            Path=StudentBody}"> 

             

    <ListBox ItemsSource="{Binding Students}" /> 

             

</Grid> 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0" 

      DataContext="{Binding Source={StaticResource studentBodyPresenter}, 

                            Path=StudentBody}"> 

             

    <ListBox ItemsSource="{Binding Students}" 

             DisplayMemberPath="FullName" /> 

             

</Grid> 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0" 

      DataContext="{Binding Source={StaticResource studentBodyPresenter}, 

                            Path=StudentBody}"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="Auto" /> 

    </Grid.RowDefinitions> 

             

    <ListBox Grid.Row="0" 

             Name="listBox" 

             ItemsSource="{Binding Students}" 

             DisplayMemberPath="FullName" /> 

             

    <TextBlock Grid.Row="1" 

               FontSize="{StaticResource PhoneFontSizeLarge}" 

               HorizontalAlignment="Center" 

               Text="{Binding ElementName=listBox,  

                              Path=SelectedItem.FullName}" /> 

</Grid> 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0" 

      DataContext="{Binding Source={StaticResource studentBodyPresenter}, 

                            Path=StudentBody}"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="Auto" /> 

    </Grid.RowDefinitions> 

             

    <ListBox Grid.Row="0" 

             Name="listBox" 

             ItemsSource="{Binding Students}" 

             DisplayMemberPath="FullName" /> 

             

    <Image Grid.Row="1"  

           HorizontalAlignment="Center" 

           Stretch="None" 

           Source="{Binding ElementName=listBox,  

                            Path=SelectedItem.PhotoFilename}" /> 

</Grid> 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0" 

      DataContext="{Binding Source={StaticResource studentBodyPresenter}, 

                            Path=StudentBody}"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="Auto" /> 

    </Grid.RowDefinitions> 

             

    <ListBox Grid.Row="0" 

             Name="listBox" 

             ItemsSource="{Binding Students}" 

             DisplayMemberPath="FullName" /> 

             

    <Border Grid.Row="1" 

            BorderBrush="{StaticResource PhoneForegroundBrush}" 

            BorderThickness="{StaticResource PhoneBorderThickness}" 

            HorizontalAlignment="Center" 

            DataContext="{Binding ElementName=listBox,  

                                  Path=SelectedItem}"> 

 

 

    </Border> 

</Grid> 



xmlns:elpaso="clr-namespace:ElPasoHighSchool;assembly=ElPasoHighSchool" 

 

<phone:PhoneApplicationPage.Resources> 

    <elpaso:StudentBodyPresenter x:Key="studentBodyPresenter" /> 

</phone:PhoneApplicationPage.Resources> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0" 

      DataContext="{Binding Source={StaticResource studentBodyPresenter}, 

                            Path=StudentBody}"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="Auto" /> 

        <RowDefinition Height="*" /> 

        <RowDefinition Height="Auto" /> 

    </Grid.RowDefinitions> 

 

    <TextBlock Grid.Row="0" 

               Text="{Binding School}" 

               FontSize="{StaticResource PhoneFontSizeLarge}" 

               HorizontalAlignment="Center" 

               TextDecorations="Underline" /> 

 

    <ListBox Grid.Row="1" 

             Name="listBox" 

             ItemsSource="{Binding Students}" 

             DisplayMemberPath="FullName" /> 

 

    <Border Grid.Row="2" 

            BorderBrush="{StaticResource PhoneForegroundBrush}" 

            BorderThickness="{StaticResource PhoneBorderThickness}" 

            HorizontalAlignment="Center" 

            DataContext="{Binding ElementName=listBox,  

                                          Path=SelectedItem}"> 

        <Grid> 

            <Grid.RowDefinitions> 

                <RowDefinition Height="Auto" /> 

                <RowDefinition Height="Auto" /> 

                <RowDefinition Height="Auto" /> 

            </Grid.RowDefinitions> 

 



            <TextBlock Grid.Row="0" 

                       Text="{Binding FullName}" 

                       TextAlignment="Center" /> 

 

            <Image Grid.Row="1" 

                   Width="225" 

                   Height="300" 

                   Margin="24 6" 

                   Source="{Binding PhotoFilename}" /> 

 

            <StackPanel Grid.Row="2" 

                        Orientation="Horizontal" 

                        HorizontalAlignment="Center"> 

                <TextBlock Text="GPA=" /> 

                <TextBlock Text="{Binding GradePointAverage}" /> 

            </StackPanel> 

        </Grid> 

 

    </Border> 

</Grid> 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0" 

      DataContext="{Binding Source={StaticResource studentBodyPresenter}, 

                            Path=StudentBody}"> 

    <ScrollViewer> 

        <ItemsControl ItemsSource="{Binding Students}" 

                      DisplayMemberPath="FullName" /> 

    </ScrollViewer> 

             

</Grid> 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <ScrollViewer> 

        <ItemsControl ItemsSource="{Binding Students}"> 

            <ItemsControl.ItemTemplate> 

                <DataTemplate> 

                    <Border BorderBrush="{StaticResource PhoneAccentBrush}" 

                            BorderThickness="1" 

                            CornerRadius="12" 

                            Margin="2"> 

                        <Grid> 

                            <Grid.RowDefinitions> 

                                <RowDefinition Height="*" /> 

                                <RowDefinition Height="*" /> 

                            </Grid.RowDefinitions> 

                                     

                            <Grid.ColumnDefinitions> 

                                <ColumnDefinition Width="Auto" /> 

                                <ColumnDefinition Width="*" /> 

                            </Grid.ColumnDefinitions> 

                                 

                            <Image Grid.Row="0" Grid.Column="0" Grid.RowSpan="2" 

                                   Source="{Binding PhotoFilename}" 

                                   Height="120" 

                                   Width="90" 



                                   Margin="6" /> 

                                 

                            <StackPanel Grid.Row="0" Grid.Column="1"  

                                        Orientation="Horizontal" 

                                        VerticalAlignment="Center"> 

                                <TextBlock Text="{Binding LastName}" /> 

                                <TextBlock Text=", " /> 

                                <TextBlock Text="{Binding FirstName}" /> 

                                <TextBlock Text=", " /> 

                                <TextBlock Text="{Binding MiddleName}" /> 

                            </StackPanel> 

                                 

                            <StackPanel Grid.Row="1" Grid.Column="1" 

                                        Orientation="Horizontal" 

                                        VerticalAlignment="Center"> 

                                <TextBlock Text="Grade Point Average = " /> 

                                <TextBlock Text="{Binding GradePointAverage}" /> 

                            </StackPanel> 

                        </Grid> 

                    </Border> 

                </DataTemplate> 

            </ItemsControl.ItemTemplate> 

        </ItemsControl> 

    </ScrollViewer> 

</Grid> 



xmlns:componentmodel="clr-namespace:System.ComponentModel;assembly=System.Windows" 

<phone:PhoneApplicationPage.Resources> 

    <elpaso:StudentBodyPresenter x:Key="studentBodyPresenter" /> 

         

    <CollectionViewSource x:Key="sortedStudents" 

                          Source="{Binding Source={StaticResource studentBodyPresenter}, 

                                           Path=StudentBody.Students}"> 

        <CollectionViewSource.SortDescriptions> 

            <componentmodel:SortDescription PropertyName="LastName" 

                                            Direction="Ascending" /> 

        </CollectionViewSource.SortDescriptions> 

    </CollectionViewSource> 

 

</phone:PhoneApplicationPage.Resources> 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <ScrollViewer> 

        <ItemsControl ItemsSource="{Binding Source={StaticResource sortedStudents}}"> 

        … 

        </ItemsControl> 

    </ScrollViewer> 

</Grid> 

<CollectionViewSource x:Key="sortedStudents" 

                      Source="{Binding Source={StaticResource studentBodyPresenter}, 

                                       Path=StudentBody.Students}"> 

    <CollectionViewSource.SortDescriptions> 

        <componentmodel:SortDescription PropertyName="Sex" 

                                        Direction="Ascending" /> 

        <componentmodel:SortDescription PropertyName="LastName" 

                                        Direction="Ascending" /> 

    </CollectionViewSource.SortDescriptions> 

</CollectionViewSource> 



 

using System; 

using System.Globalization; 

using System.Windows.Data; 

using System.Windows.Media; 

 

namespace Petzold.Phone.Silverlight 

{ 

    public class SexToBrushConverter : IValueConverter 

    { 

        public Brush MaleBrush { get; set; } 

        public Brush FemaleBrush { get; set; } 

 

        public object Convert(object value, Type targetType,  

                              object parameter, CultureInfo culture) 

        { 

            string sex = value as string; 

 

            switch (sex) 

            { 

                case "Male": return MaleBrush; 

                case "Female": return FemaleBrush; 

            } 

 

            return null; 

        } 

 

        public object ConvertBack(object value, Type targetType, 

                                 object parameter, CultureInfo culture) 

        { 

            return null; 

        } 

    } 

} 



 

<phone:PhoneApplicationPage.Resources> 

    <elpaso:StudentBodyPresenter x:Key="studentBodyPresenter" /> 

         

    <CollectionViewSource x:Key="sortedStudents" 

                          Source="{Binding Source={StaticResource 

studentBodyPresenter}, 

                                           Path=StudentBody.Students}"> 

        <CollectionViewSource.SortDescriptions> 

            <componentmodel:SortDescription PropertyName="LastName" 

                                            Direction="Ascending" /> 

        </CollectionViewSource.SortDescriptions> 

    </CollectionViewSource> 

         

    <petzold:SexToBrushConverter x:Key="sexToBrushConverter" 

                                 FemaleBrush="Pink" 

                                 MaleBrush="PowderBlue" /> 

</phone:PhoneApplicationPage.Resources> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <ScrollViewer> 

        <ItemsControl ItemsSource="{Binding  

                                      Source={StaticResource sortedStudents}}"> 

            <ItemsControl.ItemTemplate> 



                <DataTemplate> 

                    <Border BorderBrush="{StaticResource PhoneAccentBrush}" 

                            BorderThickness="1" 

                            CornerRadius="12" 

                            Margin="2"> 

                        <Grid> 

                            <Grid.RowDefinitions> 

                                <RowDefinition Height="*" /> 

                                <RowDefinition Height="*" /> 

                            </Grid.RowDefinitions> 

                                     

                            <Grid.ColumnDefinitions> 

                                <ColumnDefinition Width="Auto" /> 

                                <ColumnDefinition Width="*" /> 

                            </Grid.ColumnDefinitions> 

                                 

                            <Image Grid.Row="0" Grid.Column="0" Grid.RowSpan="2" 

                                   Source="{Binding PhotoFilename}" 

                                   Height="120" 

                                   Width="90" 

                                   Margin="6" /> 

 

                            <ContentControl Grid.Row="0" Grid.Column="1"  

                                            HorizontalAlignment="Left" 

                                            VerticalAlignment="Center" 

                              Foreground="{Binding Sex, 

                                Converter={StaticResource sexToBrushConverter}}"> 

                                         

                                <StackPanel Orientation="Horizontal"> 

                                    <TextBlock Text="{Binding LastName}" /> 

                                    <TextBlock Text=", " /> 

                                    <TextBlock Text="{Binding FirstName}" /> 

                                    <TextBlock Text=", " /> 

                                    <TextBlock Text="{Binding MiddleName}" /> 

                                </StackPanel> 

                            </ContentControl> 

 

                            <StackPanel Grid.Row="1" Grid.Column="1" 

                                        Orientation="Horizontal" 

                                        VerticalAlignment="Center"> 

                                <TextBlock Text="Grade Point Average = " /> 

                                <TextBlock Text="{Binding GradePointAverage}" /> 

                            </StackPanel> 

                        </Grid> 

                    </Border> 

                </DataTemplate> 

            </ItemsControl.ItemTemplate> 

        </ItemsControl> 

    </ScrollViewer> 

</Grid> 





 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

             

    <ScrollViewer VerticalAlignment="Center" 

                  HorizontalScrollBarVisibility="Auto" 

                  VerticalScrollBarVisibility="Disabled"> 

        <ItemsControl ItemsSource="{Binding  

                                      Source={StaticResource sortedStudents}}"> 

            <ItemsControl.ItemTemplate> 

                <DataTemplate> 

                    <Border BorderBrush="{StaticResource PhoneAccentBrush}" 

                            BorderThickness="1" 

                            CornerRadius="12" 

                            Margin="2"> 

                        <Grid> 

                            <Grid.RowDefinitions> 

                                <RowDefinition Height="Auto" /> 

                                <RowDefinition Height="Auto" /> 

                                <RowDefinition Height="Auto" />   

                            </Grid.RowDefinitions> 

 

                            <ContentControl Grid.Row="0" 

                                            HorizontalAlignment="Center" 

                              Foreground="{Binding Sex, 

                                Converter={StaticResource sexToBrushConverter}}"> 

 

                                <StackPanel Orientation="Horizontal"> 

                                    <TextBlock Text="{Binding LastName}" /> 

                                    <TextBlock Text=", " /> 

                                    <TextBlock Text="{Binding FirstName}" /> 

                                    <TextBlock Text=", " /> 

                                    <TextBlock Text="{Binding MiddleName}" /> 

                                </StackPanel> 

                            </ContentControl> 

 

                            <Image Grid.Row="1" 

                                   Source="{Binding PhotoFilename}" 

                                   Height="240" 

                                   Width="180" 

                                   Margin="6" /> 

 

                            <StackPanel Grid.Row="2" 

                                        Orientation="Horizontal" 

                                        HorizontalAlignment="Center"> 

                                <TextBlock Text="GPA=" /> 

                                <TextBlock Text="{Binding GradePointAverage}" /> 

                            </StackPanel> 

                        </Grid> 

                    </Border> 

                </DataTemplate> 

            </ItemsControl.ItemTemplate> 



                    

            <ItemsControl.ItemsPanel> 

                <ItemsPanelTemplate> 

                    <StackPanel Orientation="Horizontal" /> 

                </ItemsPanelTemplate> 

            </ItemsControl.ItemsPanel> 

                     

        </ItemsControl> 

    </ScrollViewer> 

</Grid> 



<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0" 

      DataContext="{Binding Source={StaticResource studentBodyPresenter}, 

                            Path=StudentBody}"> 

             

    <ItemsControl ItemsSource="{Binding Students}" 

                  VerticalAlignment="Bottom"> 

 

        <ItemsControl.ItemsPanel> 

            <ItemsPanelTemplate> 

                <petzold:UniformStack Orientation="Horizontal" /> 

            </ItemsPanelTemplate> 

        </ItemsControl.ItemsPanel> 

    </ItemsControl> 

</Grid> 

<ItemsControl ItemsSource="{Binding Students}" 

              VerticalAlignment="Bottom"> 

    <ItemsControl.ItemTemplate> 

        <DataTemplate> 

            <Rectangle Fill="{StaticResource PhoneAccentBrush}" 

                       Height="{Binding GradePointAverage}" 

                       VerticalAlignment="Bottom" 

                       Margin="1 0" /> 

        </DataTemplate> 

    </ItemsControl.ItemTemplate> 

 

    <ItemsControl.ItemsPanel> 

        <ItemsPanelTemplate> 



            <petzold:UniformStack Orientation="Horizontal" /> 

        </ItemsPanelTemplate> 

    </ItemsControl.ItemsPanel> 

</ItemsControl> 

 

using System; 

using System.Globalization; 

using System.Windows.Data; 

 

namespace Petzold.Phone.Silverlight 

{ 

    public class MultiplyConverter : IValueConverter 

    { 

        public object Convert(object value, Type targetType, 

                              object parameter, CultureInfo culture) 

        { 

            double multiplier; 

 

            if (value is IConvertible && 

                    parameter is string && 

                        Double.TryParse(parameter as string, out multiplier)) 

            { 

                return (value as IConvertible).ToDouble(culture) * multiplier; 

            } 



            return value; 

        } 

 

        public object ConvertBack(object value, Type targetType, 

                                  object parameter, CultureInfo culture) 

        { 

            double divider; 

 

            if (value is IConvertible && 

                    parameter is string && 

                        Double.TryParse(parameter as string, out divider)) 

            { 

                return (value as IConvertible).ToDouble(culture) / divider; 

            } 

            return value; 

        } 

    } 

} 

<phone:PhoneApplicationPage.Resources> 

    <elpaso:StudentBodyPresenter x:Key="studentBodyPresenter" /> 

    <petzold:MultiplyConverter x:Key="multiply" /> 

</phone:PhoneApplicationPage.Resources> 

<DataTemplate> 

    <Rectangle Fill="{StaticResource PhoneAccentBrush}" 

               Height="{Binding GradePointAverage, 

                                Converter={StaticResource multiply}, 

                                ConverterParameter=50}" 

               VerticalAlignment="Bottom" 

               Margin="1 0" /> 

</DataTemplate> 



<petzold:ValueToBrushConverter x:Key="valueToBrush" 

                               Criterion="1" 

                               GreaterThanBrush="{StaticResource PhoneAccentBrush}" 

                               EqualToBrush="{StaticResource PhoneAccentBrush}" 

                               LessThanBrush="Red" /> 

<DataTemplate> 

    <Rectangle Fill="{Binding GradePointAverage, 

                              Converter={StaticResource valueToBrush}}" 

                                    

               Height="{Binding GradePointAverage, 

                                Converter={StaticResource multiply}, 

                                ConverterParameter=50}" 

               VerticalAlignment="Bottom" 

               Margin="1 0" /> 

</DataTemplate> 



 

<phone:PhoneApplicationPage.Resources> 

    <elpaso:StudentBodyPresenter x:Key="studentBodyPresenter" /> 

    <petzold:MultiplyConverter x:Key="multiply" /> 

    <petzold:ValueToBrushConverter x:Key="valueToBrush" 

                               Criterion="1" 

                               GreaterThanBrush="{StaticResource PhoneAccentBrush}" 

                               EqualToBrush="{StaticResource PhoneAccentBrush}" 

                               LessThanBrush="Red" /> 

</phone:PhoneApplicationPage.Resources> 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0" 

      DataContext="{Binding Source={StaticResource studentBodyPresenter}, 

                            Path=StudentBody}"> 

             

    <Border x:Name="studentDisplay" 

            BorderBrush="{StaticResource PhoneForegroundBrush}" 

            BorderThickness="{StaticResource PhoneBorderThickness}" 

            HorizontalAlignment="Center" 

            VerticalAlignment="Top" 

            Margin="24" 

            Padding="12" 

            CornerRadius="24" 

            Visibility="Collapsed"> 

        <StackPanel> 

            <TextBlock Text="{Binding FullName}" 

                       HorizontalAlignment="Center" /> 

            <StackPanel Orientation="Horizontal"> 

                <TextBlock Text="GPA = " /> 

                <TextBlock Text="{Binding GradePointAverage}" /> 

            </StackPanel>     

        </StackPanel> 

    </Border> 

             

    <ItemsControl ItemsSource="{Binding Students}" 

                  VerticalAlignment="Bottom"> 

        <ItemsControl.ItemTemplate> 

            <DataTemplate> 

                <Rectangle Fill="{Binding GradePointAverage, 



                                          Converter={StaticResource valueToBrush}}" 

                                    

                           Height="{Binding GradePointAverage, 

                                            Converter={StaticResource multiply}, 

                                            ConverterParameter=50}" 

                           VerticalAlignment="Bottom" 

                           Margin="1 0" /> 

            </DataTemplate> 

        </ItemsControl.ItemTemplate> 

 

        <ItemsControl.ItemsPanel> 

            <ItemsPanelTemplate> 

                <petzold:UniformStack Orientation="Horizontal" /> 

            </ItemsPanelTemplate> 

        </ItemsControl.ItemsPanel> 

    </ItemsControl> 

</Grid> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    public MainPage() 

    { 

        InitializeComponent(); 

        Touch.FrameReported += OnTouchFrameReported; 

    } 

 

    void OnTouchFrameReported(object sender, TouchFrameEventArgs args) 

    { 

        TouchPoint touchPoint = args.GetPrimaryTouchPoint(this); 

 

        if (touchPoint != null && touchPoint.Action == TouchAction.Down) 

            args.SuspendMousePromotionUntilTouchUp(); 

 

        if (touchPoint != null && touchPoint.TouchDevice.DirectlyOver is Rectangle) 

        { 

            Rectangle rectangle =  

                    (touchPoint.TouchDevice.DirectlyOver as Rectangle); 

 

            // This DataContext is an object of type Student 

            object dataContext = rectangle.DataContext; 

            studentDisplay.DataContext = dataContext; 

 

            if (touchPoint.Action == TouchAction.Down) 



                studentDisplay.Visibility = Visibility.Visible; 

 

            else if (touchPoint.Action == TouchAction.Up) 

                studentDisplay.Visibility = Visibility.Collapsed; 

        } 

    } 

} 



 

public class OverlapPanel : Panel 

{ 

    Size maxChildSize = new Size(); 

 

    public static readonly DependencyProperty OrientationProperty = 

        DependencyProperty.Register("Orientation", 

            typeof(Orientation), 

            typeof(OverlapPanel), 

            new PropertyMetadata(Orientation.Horizontal, OnAffectsMeasure)); 

 

    public static readonly DependencyProperty MinimumOverlapProperty = 

        DependencyProperty.Register("MinimumOverlap", 

            typeof(double), 

            typeof(OverlapPanel), 

            new PropertyMetadata(0.0, OnAffectsMeasure)); 

 

    public Orientation Orientation 

    { 

        set { SetValue(OrientationProperty, value); } 

        get { return (Orientation)GetValue(OrientationProperty); } 

    } 

 

    public double MinimumOverlap 

    { 

        set { SetValue(MinimumOverlapProperty, value); } 

        get { return (double)GetValue(MinimumOverlapProperty); } 

    } 

 

    static void OnAffectsMeasure(DependencyObject obj, 

                                 DependencyPropertyChangedEventArgs args) 

    { 

        (obj as OverlapPanel).InvalidateMeasure(); 

    } 

    … 

} 



 

protected override Size MeasureOverride(Size availableSize) 

{ 

    if (Children.Count == 0) 

        return new Size(0, 0); 

 

    maxChildSize = new Size(); 

 

    foreach (UIElement child in Children) 

    { 

        if (Orientation == Orientation.Horizontal) 

            child.Measure(new Size(Double.PositiveInfinity, availableSize.Height)); 

        else 

            child.Measure(new Size(availableSize.Width, Double.PositiveInfinity)); 

 

        maxChildSize.Width = Math.Max(maxChildSize.Width,  

                                      child.DesiredSize.Width); 

 

        maxChildSize.Height = Math.Max(maxChildSize.Height, 

                                       child.DesiredSize.Height); 

    } 

 

    if (Orientation == Orientation.Horizontal) 

    { 

        double maxTotalWidth = maxChildSize.Width * Children.Count; 

        double minTotalWidth = maxChildSize.Width + 

                                   MinimumOverlap * (Children.Count - 1); 

 

        if (Double.IsPositiveInfinity(availableSize.Width)) 

            return new Size(minTotalWidth, maxChildSize.Height); 

 

        if (maxTotalWidth < availableSize.Width) 

            return new Size(maxTotalWidth, maxChildSize.Height); 

 

        else if (minTotalWidth < availableSize.Width) 

            return new Size(availableSize.Width, maxChildSize.Height); 

 

        return new Size(minTotalWidth, maxChildSize.Height); 

    } 

    // Orientation = Vertical 

    double maxTotalHeight = maxChildSize.Height * Children.Count; 

    double minTotalHeight = maxChildSize.Height + 

                                MinimumOverlap * (Children.Count - 1); 

 

    if (Double.IsPositiveInfinity(availableSize.Height)) 

        return new Size(maxChildSize.Width, minTotalHeight); 

 

    if (maxTotalHeight < availableSize.Height) 

        return new Size(maxChildSize.Width, maxTotalHeight); 

 

    else if (minTotalHeight < availableSize.Height) 



        return new Size(maxChildSize.Width, availableSize.Height); 

 

    return new Size(maxChildSize.Width, minTotalHeight); 

} 

 

protected override Size ArrangeOverride(Size finalSize) 

{ 

    if (Children.Count == 0) 

        return finalSize; 

 

    double increment = 0; 

 

    if (Orientation == Orientation.Horizontal) 

        increment = Math.Max(MinimumOverlap,  

            (finalSize.Width - maxChildSize.Width) / (Children.Count - 1)); 

    else 

        increment = Math.Max(MinimumOverlap, 

            (finalSize.Height - maxChildSize.Height) / (Children.Count - 1)); 

 

    Point ptChild = new Point(); 

 

    foreach (UIElement child in Children) 

    { 

        child.Arrange(new Rect(ptChild, maxChildSize)); 

 

        if (Orientation == Orientation.Horizontal) 

            ptChild.X += increment; 

        else 

            ptChild.Y += increment; 

    } 

 

    return finalSize; 

} 



 

<phone:PhoneApplicationPage.Resources> 

    <elpaso:StudentBodyPresenter x:Key="studentBodyPresenter" /> 

</phone:PhoneApplicationPage.Resources> 

 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0" 

      DataContext="{Binding Source={StaticResource studentBodyPresenter}, 

                            Path=StudentBody}"> 

    <ScrollViewer> 

        <ItemsControl ItemsSource="{Binding Students}"> 

            <ItemsControl.ItemTemplate> 

                <DataTemplate> 

                    <local:StudentCard /> 

                </DataTemplate> 

            </ItemsControl.ItemTemplate> 

 

            <ItemsControl.ItemsPanel> 

                <ItemsPanelTemplate> 

                    <petzold:OverlapPanel Orientation="Vertical" 

                                          MinimumOverlap="24" /> 

                </ItemsPanelTemplate> 

            </ItemsControl.ItemsPanel> 

        </ItemsControl> 

    </ScrollViewer> 

</Grid> 



 

<UserControl x:Class="StudentCardFile.StudentCard" 

             xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation" 

             xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" 

             FontFamily="{StaticResource PhoneFontFamilyNormal}" 

             FontSize="{StaticResource PhoneFontSizeNormal}" 

             Foreground="{StaticResource PhoneForegroundBrush}" 

             Width="240" Height="240"> 

     

    … 

     

    <Border BorderBrush="{StaticResource PhoneAccentBrush}" 

            BorderThickness="1" 

            Background="{StaticResource PhoneChromeBrush}" 

            CornerRadius="12" 

            Padding="6 0"> 

 

        … 

 

        <Grid> 

            <Grid.RowDefinitions> 

                <RowDefinition Height="Auto" /> 

                <RowDefinition Height="Auto" /> 

                <RowDefinition Height="*" /> 

                <RowDefinition Height="Auto" /> 

            </Grid.RowDefinitions> 

 

            <TextBlock Grid.Row="0"  

                       Text="{Binding FullName}" /> 

 

            <Rectangle Grid.Row="1" 

                       Fill="{StaticResource PhoneAccentBrush}" 

                       Height="1" 

                       Margin="0 0 0 4" /> 

 

            <Image Grid.Row="2" 

                   Source="{Binding PhotoFilename}" /> 

 

            <StackPanel Grid.Row="3" 

                        Orientation="Horizontal" 

                        HorizontalAlignment="Center"> 

                <TextBlock Text="GPA = " /> 

                <TextBlock Text="{Binding GradePointAverage}" /> 

            </StackPanel> 

        </Grid> 

    </Border> 

</UserControl> 





 

public partial class StudentCard : UserControl 

{ 

    … 

    public static readonly DependencyProperty IsOpenProperty = 

        DependencyProperty.Register("IsOpen", 



            typeof(bool), 

            typeof(StudentCard), 

            new PropertyMetadata(false, OnIsOpenChanged)); 

    … 

    bool IsOpen 

    { 

        set { SetValue(IsOpenProperty, value); } 

        get { return (bool)GetValue(IsOpenProperty); } 

    } 

    … 

} 

 

public partial class StudentCard : UserControl 

{ 

    static List<StudentCard> studentCards = new List<StudentCard>(); 

    … 

    public StudentCard() 

    { 

        InitializeComponent(); 

        studentCards.Add(this); 

    } 

    … 

} 

 

public partial class StudentCard : UserControl 

{ 

    … 

    static int contactTime; 

    static Point contactPoint; 

    … 

    static StudentCard() 

    { 



        Touch.FrameReported += OnTouchFrameReported; 

    } 

    … 

    static void OnTouchFrameReported(object sender, TouchFrameEventArgs args) 

    { 

        TouchPoint touchPoint = args.GetPrimaryTouchPoint(null); 

 

        if (touchPoint != null && touchPoint.Action == TouchAction.Down) 

        { 

            contactPoint = touchPoint.Position; 

            contactTime = args.Timestamp; 

        } 

        else if (touchPoint != null && touchPoint.Action == TouchAction.Up) 

        { 

            // Check if finger is directly over StudentCard or child 

            DependencyObject element = touchPoint.TouchDevice.DirectlyOver; 

 

            while (element != null && !(element is StudentCard)) 

                element = VisualTreeHelper.GetParent(element); 

 

            if (element == null) 

                return; 

 

            // Get lift point and calculate difference 

            Point liftPoint = touchPoint.Position; 

            double distance = Math.Sqrt(Math.Pow(contactPoint.X - liftPoint.X, 2) + 

                                        Math.Pow(contactPoint.Y - liftPoint.Y, 2)); 

 

            // Qualify as a Tap if distance < 12 pixels within 1/4th second 

            if (distance < 12 && args.Timestamp - contactTime < 250) 

            { 

                // Enumerate StudentCard objects and set IsOpen property 

                foreach (StudentCard studentCard in studentCards) 

                    studentCard.IsOpen =  

                            (element == studentCard && !studentCard.IsOpen); 

            } 

        } 

    } 

    … 

} 



 

public partial class StudentCard : UserControl 

{ 

    … 

    static void OnIsOpenChanged(DependencyObject obj,  

                                DependencyPropertyChangedEventArgs args) 

    { 

        (obj as StudentCard).OnIsOpenChanged(args); 

    } 

    … 

    void OnIsOpenChanged(DependencyPropertyChangedEventArgs args) 

    { 

        VisualStateManager.GoToState(this, IsOpen ? "Open" : "Normal", false); 

    } 

} 

 

<UserControl x:Class="StudentCardFile.StudentCard" 

             xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation" 

             xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" 

             FontFamily="{StaticResource PhoneFontFamilyNormal}" 

             FontSize="{StaticResource PhoneFontSizeNormal}" 

             Foreground="{StaticResource PhoneForegroundBrush}" 

             Width="240" Height="240"> 

     

    <UserControl.RenderTransform> 

        <TranslateTransform x:Name="translate" /> 

    </UserControl.RenderTransform> 

     

    <Border BorderBrush="{StaticResource PhoneAccentBrush}" 

            BorderThickness="1" 

            Background="{StaticResource PhoneChromeBrush}" 

            CornerRadius="12" 

            Padding="6 0"> 



 

        <VisualStateManager.VisualStateGroups> 

            <VisualStateGroup x:Name="CommonStates"> 

                <VisualState x:Name="Open"> 

                    <Storyboard> 

                        <DoubleAnimation Storyboard.TargetName="translate" 

                             Storyboard.TargetProperty="X" 

                             To="220" Duration="0:0:1" /> 

                    </Storyboard> 

                </VisualState> 

 

                <VisualState x:Name="Normal"> 

                <Storyboard> 

                    <DoubleAnimation Storyboard.TargetName="translate" 

                             Storyboard.TargetProperty="X" 

                             Duration="0:0:1" /> 

                </Storyboard> 

            </VisualState> 

            </VisualStateGroup> 

        </VisualStateManager.VisualStateGroups> 

 

        … 

 

    </Border> 

</UserControl> 





public class TemplatedItemsControl<T> : ItemsControl where T : new(), FrameworkElement 

public class Pivot : TemplatedItemsControl<PivotItem> 

public class Panorama : TemplatedItemsControl<PanoramaItem> 



xmlns:controls="clr-namespace:Microsoft.Phone.Controls;assembly=Microsoft.Phone.Controls" 

 

<phone:PhoneApplicationPage  

    x:Class="PivotDemonstration.MainPage" 

    xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation" 

    xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" 

    xmlns:phone="clr-namespace:Microsoft.Phone.Controls;assembly=Microsoft.Phone" 

    xmlns:shell="clr-namespace:Microsoft.Phone.Shell;assembly=Microsoft.Phone" 

  xmlns:controls="clr-

namespace:Microsoft.Phone.Controls;assembly=Microsoft.Phone.Controls" 

    xmlns:system="clr-namespace:System;assembly=mscorlib" 

    xmlns:d="http://schemas.microsoft.com/expression/blend/2008" 

    xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006" 

    mc:Ignorable="d" d:DesignWidth="480" d:DesignHeight="768" 

    FontFamily="{StaticResource PhoneFontFamilyNormal}" 

    FontSize="{StaticResource PhoneFontSizeNormal}" 

    Foreground="{StaticResource PhoneForegroundBrush}" 

    SupportedOrientations="PortraitOrLandscape" Orientation="Portrait" 

    shell:SystemTray.IsVisible="True"> 

     

    <controls:Pivot Title="PIVOT DEMONSTRATION"> 

        <controls:PivotItem Header="ListBox"> 

            … 

        </controls:PivotItem> 

         

        <controls:PivotItem Header="Ellipse"> 

            … 

        </controls:PivotItem> 

         

        <controls:PivotItem Header="TextBlock"> 

            … 

        </controls:PivotItem> 



 

        <controls:PivotItem Header="Animation"> 

            … 

        </controls:PivotItem> 

    </controls:Pivot> 

</phone:PhoneApplicationPage> 

 

<controls:PivotItem Header="ListBox"> 

    <ListBox FontSize="{StaticResource PhoneFontSizeLarge}"> 

        <ListBox.ItemTemplate> 

            <DataTemplate> 

                <TextBlock Text="{Binding}" 

                           FontFamily="{Binding}" /> 

            </DataTemplate> 

        </ListBox.ItemTemplate> 

 

        <system:String>Arial</system:String> 

        <system:String>Arial Black</system:String> 

        <system:String>Calibri</system:String> 

        <system:String>Comic Sans MS</system:String> 

        <system:String>Courier New</system:String> 

        <system:String>Georgia</system:String> 

        <system:String>Lucida Sans Unicode</system:String> 

        <system:String>Portable User Interface</system:String> 

        <system:String>Segoe WP</system:String> 

        <system:String>Segoe WP Black</system:String> 

        <system:String>Segoe WP Bold</system:String> 

        <system:String>Segoe WP Light</system:String> 

        <system:String>Segoe WP Semibold</system:String> 

        <system:String>Segoe WP SemiLight</system:String> 

        <system:String>Tahoma</system:String> 

        <system:String>Times New Roman</system:String> 

        <system:String>Trebuchet MS</system:String> 

        <system:String>Verdana</system:String> 

        <system:String>Webdings</system:String> 

    </ListBox> 

</controls:PivotItem> 



 

<controls:PivotItem Header="Ellipse"> 

    <Ellipse> 

        <Ellipse.Fill> 

            <LinearGradientBrush> 

                <GradientStop Offset="0" Color="{StaticResource PhoneAccentColor}" 

/> 

                <GradientStop Offset="0.5" Color="{StaticResource 

PhoneBackgroundColor}" /> 

                <GradientStop Offset="1" Color="{StaticResource 

PhoneForegroundColor}" /> 

            </LinearGradientBrush> 

        </Ellipse.Fill> 

    </Ellipse> 

</controls:PivotItem> 



 

<controls:PivotItem Header="TextBlock"> 

    <ScrollViewer> 

        <!-- from http://www.gutenberg.org/files/7178/7178-8.txt --> 

        <TextBlock TextWrapping="Wrap"> 

            For a long time I used to go to bed early. Sometimes, when I had put out 

            my candle, my eyes would close so quickly that I had not even time to 

            say "I'm going to sleep." And half an hour later the thought that it was 

            time to go to sleep would awaken me; I would try to put away the book 

            which, I imagined, was still in my hands, and to blow out the light; I 

            had been thinking all the time, while I was asleep, of what I had just 

            been reading, but my thoughts had run into a channel of their own, 

            until I myself seemed actually to have become the subject of my book: 

            a church, a quartet, the rivalry between François I and Charles V. This 

            impression would persist for some moments after I was awake; it did not 

            disturb my mind, but it lay like scales upon my eyes and prevented them 

            from registering the fact that the candle was no longer burning. Then 

            it would begin to seem unintelligible, as the thoughts of a former 

            existence must be to a reincarnate spirit; the subject of my book would 

            separate itself from me, leaving me free to choose whether I would form 

            part of it or no; and at the same time my sight would return and I 

            would be astonished to find myself in a state of darkness, pleasant and 



            restful enough for the eyes, and even more, perhaps, for my mind, to 

            which it appeared incomprehensible, without a cause, a matter dark 

            indeed. 

        </TextBlock> 

    </ScrollViewer> 

</controls:PivotItem> 

 

<controls:PivotItem Header="Animation"> 

    <TextBlock Text="Hello, Windows Phone 7!" 

               HorizontalAlignment="Left" 

               VerticalAlignment="Top" 

               RenderTransformOrigin="0.5 0.5"> 

        <TextBlock.RenderTransform> 

            <CompositeTransform x:Name="xform" /> 

        </TextBlock.RenderTransform> 

    </TextBlock> 

 

    <controls:PivotItem.Triggers> 

        <EventTrigger> 

            <BeginStoryboard> 

                <Storyboard> 

                    <DoubleAnimation Storyboard.TargetName="xform" 



                                     Storyboard.TargetProperty="Rotation" 

                                     From="0" To="360" Duration="0:0:3" 

                                     RepeatBehavior="Forever" /> 

                             

                    <DoubleAnimation Storyboard.TargetName="xform" 

                                     Storyboard.TargetProperty="TranslateX" 

                                     From="0" To="300" Duration="0:0:5" 

                                     AutoReverse="True" 

                                     RepeatBehavior="Forever" /> 

                             

                    <DoubleAnimation Storyboard.TargetName="xform" 

                                     Storyboard.TargetProperty="TranslateY" 

                                     From="0" To="600" Duration="0:0:7" 

                                     AutoReverse="True" 

                                     RepeatBehavior="Forever" /> 

                </Storyboard> 

            </BeginStoryboard> 

        </EventTrigger> 

    </controls:PivotItem.Triggers> 

</controls:PivotItem> 



 

<controls:Panorama Title="panorama demonstration"> 

    <controls:PanoramaItem Header="ListBox"> 

        … 

    </controls:PanoramaItem> 

 

    <controls:PanoramaItem Header="Ellipse"> 

        … 

    </controls:PanoramaItem> 

 

    <controls:PanoramaItem Header="TextBlock"> 

        … 

    </controls:PanoramaItem> 

 

    <controls:PanoramaItem Header="Animation"> 

        … 

    </controls:PanoramaItem> 

</controls:Panorama> 





















 

using System; 

using System.Windows; 

using System.Windows.Threading; 

using Microsoft.Xna.Framework; 

 

namespace MusicByComposer 

{ 

    public class XnaFrameworkDispatcherService : IApplicationService 

    { 

        DispatcherTimer timer; 

 

        public XnaFrameworkDispatcherService() 

        { 

            timer = new DispatcherTimer(); 

            timer.Interval = TimeSpan.FromTicks(333333); 

            timer.Tick += OnTimerTick; 

            FrameworkDispatcher.Update(); 

        } 

 

        void OnTimerTick(object sender, EventArgs args) 

        { 

            FrameworkDispatcher.Update(); 

        } 

 

        void IApplicationService.StartService(ApplicationServiceContext context) 

        { 

            timer.Start(); 

        } 

 

        void IApplicationService.StopService() 

        { 

            timer.Stop(); 

        } 

    } 

} 



 

<Application  

    x:Class="MusicByComposer.App" 

    xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"        

    xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" 

    xmlns:phone="clr-namespace:Microsoft.Phone.Controls;assembly=Microsoft.Phone" 

    xmlns:shell="clr-namespace:Microsoft.Phone.Shell;assembly=Microsoft.Phone" 

    xmlns:local="clr-namespace:MusicByComposer"> 

 

    <!--Application Resources--> 

    <Application.Resources> 

    </Application.Resources> 

 

    <Application.ApplicationLifetimeObjects> 

 

        <!-- Required for playing music from a Silverlight app --> 

        <local:XnaFrameworkDispatcherService /> 

 

        <!--Required object that handles lifetime events for the application--> 

        <shell:PhoneApplicationService  

            Launching="Application_Launching" Closing="Application_Closing"  

            Activated="Application_Activated" 

Deactivated="Application_Deactivated"/> 

    </Application.ApplicationLifetimeObjects> 

</Application> 

Genre="apps.games" 



 

 

 

 

 

 

 

 



 

 

 

 

 

using System; 

using System.Windows.Media.Imaging; 

using Microsoft.Xna.Framework.Media; 

 

namespace MusicByComposer 

{ 

    public class AlbumInfo : IComparable<AlbumInfo> 

    { 

        BitmapImage albumArt; 

        BitmapImage thumbnailArt; 

 

        public AlbumInfo(string shortAlbumName, Album album) 

        { 

            this.ShortAlbumName = shortAlbumName; 

            this.Album = album; 

        } 

 

        public string ShortAlbumName { protected set; get; } 

 

        public Album Album { protected set; get; } 

 

        public BitmapSource AlbumArt 

        { 

            get 

            { 

                if (albumArt == null && Album.HasArt) 

                { 

                    BitmapImage bitmapImage = new BitmapImage(); 

                    bitmapImage.SetSource(Album.GetAlbumArt()); 

                    albumArt = bitmapImage; 

                } 

                return albumArt; 

            } 

        } 

 



        public BitmapSource ThumbnailArt 

        { 

            get 

            { 

                if (thumbnailArt == null && Album.HasArt) 

                { 

                    BitmapImage bitmapImage = new BitmapImage(); 

                    bitmapImage.SetSource(Album.GetThumbnail()); 

                    thumbnailArt = bitmapImage; 

                } 

                return thumbnailArt; 

            } 

        } 

 

        public int CompareTo(AlbumInfo albumInfo) 

        { 

            return ShortAlbumName.CompareTo(albumInfo.ShortAlbumName); 

        } 

    } 

} 

 

 

using System; 

using System.Collections.Generic; 

 

namespace MusicByComposer 

{ 

    public class ComposerInfo 

    { 

        public ComposerInfo(string composer, List<AlbumInfo> albums) 

        { 

            Composer = composer; 

            albums.Sort(); 

            Albums = albums; 



        } 

 

        public string Composer { protected set; get; } 

 

        public IList<AlbumInfo> Albums { protected set; get; } 

    } 

} 

 

using System; 

using System.Collections.Generic; 

using Microsoft.Xna.Framework.Media; 

 

namespace MusicByComposer 

{ 

    public class MusicPresenter 

    { 

        // Static constructor 

        static MusicPresenter() 

        { 

            if (Current == null) 

                Current = new MusicPresenter(); 

        } 

 

        // Instance constructor 

        public MusicPresenter() 

        { 

            // Make this class a singleton 

            if (MusicPresenter.Current != null) 

            { 

                this.Composers = MusicPresenter.Current.Composers; 

                return; 

            } 

 

            MediaLibrary mediaLib = new MediaLibrary(); 

            Dictionary<string, List<AlbumInfo>> albumsByComposer =  

                            new Dictionary<string, List<AlbumInfo>>(); 

 

            foreach (Album album in mediaLib.Albums) 

            { 

                int indexOfColon = album.Name.IndexOf(':'); 

 



                // Check for pathological cases 

                if (indexOfColon != -1 && 

                    // Colon at beginning of album name 

                    (indexOfColon == 0 || 

                    // Colon at end of album name     

                    indexOfColon == album.Name.Length - 1 || 

                    // nothing before colon 

                    album.Name.Substring(0, indexOfColon).Trim().Length == 0 || 

                    // nothing after colon 

                    album.Name.Substring(indexOfColon + 1).Trim().Length == 0)) 

                { 

                    indexOfColon = -1; 

                } 

 

                // Main logic for albums with composers 

                if (indexOfColon != -1) 

                { 

                    string[] albumComposers =  

                                album.Name.Substring(0, indexOfColon).Split(','); 

                    string shortAlbumName = album.Name.Substring(indexOfColon + 

1).Trim(); 

                    bool atLeastOneEntry = false; 

 

                    foreach (string composer in albumComposers) 

                    { 

                        string trimmedComposer = composer.Trim(); 

 

                        if (trimmedComposer.Length > 0) 

                        { 

                            atLeastOneEntry = true; 

 

                            if (!albumsByComposer.ContainsKey(trimmedComposer)) 

                                albumsByComposer.Add(trimmedComposer,  

                                                new List<AlbumInfo>()); 

 

                            albumsByComposer[trimmedComposer].Add( 

                                                new AlbumInfo(shortAlbumName, 

album)); 

                        } 

                    } 

 

                    // Another pathological case: Just commas before colon 

                    if (!atLeastOneEntry) 

                    { 

                        indexOfColon = -1; 

                    } 

                } 

 

                // The "Other" category is for albums without composers 

                if (indexOfColon == -1) 

                { 

                    if (!albumsByComposer.ContainsKey("Other")) 

                        albumsByComposer.Add("Other", new List<AlbumInfo>()); 

 

                    albumsByComposer["Other"].Add(new AlbumInfo(album.Name, album)); 



                } 

            } 

 

            mediaLib.Dispose(); 

 

            // Transfer Dictionary keys to List for sorting 

            List<string> composerList = new List<string>(); 

 

            foreach (string composer in albumsByComposer.Keys) 

                composerList.Add(composer); 

 

            (composerList as List<string>).Sort(); 

 

            // Construct Composers property 

            Composers = new List<ComposerInfo>(); 

 

            foreach (string composer in composerList) 

                Composers.Add(new ComposerInfo(composer, 

albumsByComposer[composer])); 

 

            Current = this; 

        } 

 

        public static MusicPresenter Current { protected set; get; } 

 

        public IList<ComposerInfo> Composers { private set; get; } 

    } 

} 



 

<phone:PhoneApplicationPage.Resources> 

    <local:MusicPresenter x:Key="musicPresenter" /> 

</phone:PhoneApplicationPage.Resources> 

 

<Grid x:Name="LayoutRoot" Background="Transparent"> 

    <controls:Pivot Name="pivot"  

                    Title="MUSIC BY COMPOSER" 

                    ItemsSource="{Binding Source={StaticResource musicPresenter}, 

                                          Path=Composers}"> 

        <controls:Pivot.HeaderTemplate> 

            <!-- Objects of type ComposerInfo --> 

            <DataTemplate> 

                <TextBlock Text="{Binding Composer}" /> 

            </DataTemplate> 

        </controls:Pivot.HeaderTemplate> 

 

        <controls:Pivot.ItemTemplate> 

            <!-- Objects of type ComposerInfo --> 

            <DataTemplate> 

                <ListBox ItemsSource="{Binding Albums}" 

                         SelectionChanged="OnListBoxSelectionChanged"> 

                    <ListBox.ItemTemplate> 

                        <!-- Objects of type AlbumInfo --> 

                        <DataTemplate> 

                            <Grid Background="Transparent"> 

                                <Grid.ColumnDefinitions> 

                                    <ColumnDefinition Width="Auto" /> 

                                    <ColumnDefinition Width="*" /> 

                                </Grid.ColumnDefinitions> 

 

                                <Border Grid.Column="0" 

                                        BorderBrush="{StaticResource 

PhoneForegroundBrush}" 



                                        BorderThickness="1" 

                                        Width="100" Height="100" 

                                        Margin="0 2 6 2"> 

                                    <Image Source="{Binding ThumbnailArt}" /> 

                                </Border> 

 

                                <StackPanel Grid.Column="1" 

                                            VerticalAlignment="Center"> 

                                    <TextBlock  

                                            Text="{Binding ShortAlbumName}" 

                                            Foreground="{StaticResource 

PhoneAccentBrush}" 

                                            TextWrapping="Wrap" /> 

                                    <TextBlock Text="{Binding Album.Artist.Name}" 

                                               TextWrapping="Wrap" /> 

                                </StackPanel> 

                            </Grid> 

                        </DataTemplate> 

                    </ListBox.ItemTemplate> 

                </ListBox> 

            </DataTemplate> 

        </controls:Pivot.ItemTemplate> 

    </controls:Pivot> 

</Grid> 

ItemsSource="{Binding Source={StaticResource musicPresenter}, 

                      Path=Composers}" 

<controls:Pivot.HeaderTemplate> 

    <!-- Objects of type ComposerInfo --> 

    <DataTemplate> 

        <TextBlock Text="{Binding Composer}" /> 

    </DataTemplate> 

</controls:Pivot.HeaderTemplate> 



<controls:Pivot.ItemTemplate> 

    <!-- Objects of type ComposerInfo --> 

    <DataTemplate> 

        <ListBox ItemsSource="{Binding Albums}" 

                 SelectionChanged="OnListBoxSelectionChanged"> 

        … 

        </ListBox> 

    </DataTemplate> 

</controls:Pivot.ItemTemplate> 

<ListBox.ItemTemplate> 

    <!-- Objects of type AlbumInfo --> 

    <DataTemplate> 

        … 

    </DataTemplate> 

</ListBox.ItemTemplate> 

 

public partial class MainPage : PhoneApplicationPage 

{ 

    public MainPage() 

    { 

        InitializeComponent(); 

    } 

 

    void OnListBoxSelectionChanged(object sender, SelectionChangedEventArgs args) 

    { 

        ComposerInfo composerInfo = pivot.SelectedItem as ComposerInfo; 

        int composerInfoIndex = 

MusicPresenter.Current.Composers.IndexOf(composerInfo); 

 

        AlbumInfo albumInfo = (sender as ListBox).SelectedItem as AlbumInfo; 

        int albumInfoIndex = composerInfo.Albums.IndexOf(albumInfo); 

 

        // Construct URI with two indices and navigate  

        string destinationUri = 



                

String.Format("/AlbumPage.xaml?ComposerInfoIndex={0}&AlbumInfoIndex={1}", 

                              composerInfoIndex, albumInfoIndex); 

 

        this.NavigationService.Navigate(new Uri(destinationUri, UriKind.Relative)); 

    } 

} 

 

<Grid x:Name="ContentPanel" Grid.Row="1" Margin="12,0,12,0"> 

    <Grid.RowDefinitions> 

        <RowDefinition Height="Auto" /> 

        <RowDefinition Height="*" /> 

    </Grid.RowDefinitions> 

             

    <Grid.ColumnDefinitions> 

        <ColumnDefinition Width="Auto" /> 

        <ColumnDefinition Width="*" /> 

    </Grid.ColumnDefinitions> 

 

    <Border Grid.Row="0" Grid.Column="0" 

            BorderBrush="{StaticResource PhoneForegroundBrush}" 

            BorderThickness="1" 

            Height="200" Width="200" 

            Margin="0 0 6 0"> 

 

       <Image Source="{Binding AlbumArt}" /> 

 

    </Border> 

             



    <StackPanel Grid.Row="0" Grid.Column="1" 

                VerticalAlignment="Center"> 

                 

        <TextBlock Text="{Binding Album.Name}" 

                   Foreground="{StaticResource PhoneAccentBrush}" 

                   TextWrapping="Wrap" /> 

                 

        <TextBlock Text=" " /> 

 

        <TextBlock Text="{Binding Album.Artist}" 

                   TextWrapping="Wrap" /> 

    </StackPanel> 

             

    <ScrollViewer Grid.Row="1" Grid.Column="0" Grid.ColumnSpan="2"> 

        <ItemsControl ItemsSource="{Binding Album.Songs}"> 

            <ItemsControl.ItemTemplate> 

                <DataTemplate> 

                    <local:SongTitleControl Song="{Binding}" /> 

                </DataTemplate> 

            </ItemsControl.ItemTemplate> 

        </ItemsControl> 

    </ScrollViewer> 

</Grid> 

 

<phone:PhoneApplicationPage.ApplicationBar> 

    <shell:ApplicationBar> 

        <shell:ApplicationBarIconButton 

IconUri="/Images/appbar.transport.rew.rest.png"  

                                        Text="previous" 

                                        Click="OnAppbarPreviousButtonClick" /> 

             

        <shell:ApplicationBarIconButton x:Name="appbarPlayPauseButton"  

                                        

IconUri="/Images/appbar.transport.play.rest.png"  

                                        Text="play" 

                                        Click="OnAppbarPlayButtonClick" /> 

             

        <shell:ApplicationBarIconButton 

IconUri="/Images/appbar.transport.ff.rest.png" 

                                        Text="next" 

                                        Click="OnAppbarNextButtonClick" /> 

    </shell:ApplicationBar> 

</phone:PhoneApplicationPage.ApplicationBar> 



 

 

 

 

 

 

public partial class AlbumPage : PhoneApplicationPage 

{ 

    // Used for switching play and pause icons 



    static Uri playButtonIconUri =  

                new Uri("/Images/appbar.transport.play.rest.png", UriKind.Relative); 

    static Uri pauseButtonIconUri =  

                new Uri("/Images/appbar.transport.pause.rest.png", 

UriKind.Relative); 

 

    int composerInfoIndex; 

    int albumInfoIndex; 

 

    public AlbumPage() 

    { 

        InitializeComponent(); 

        appbarPlayPauseButton = this.ApplicationBar.Buttons[1] as 

ApplicationBarIconButton; 

    } 

 

    protected override void OnNavigatedFrom(NavigationEventArgs args) 

    { 

        PhoneApplicationService.Current.State["ComposerInfoIndex"] = 

composerInfoIndex; 

        PhoneApplicationService.Current.State["AlbumInfoIndex"] = albumInfoIndex; 

 

        base.OnNavigatedFrom(args); 

    } 

 

    protected override void OnNavigatedTo(NavigationEventArgs args) 

    { 

        // Navigating from MainPage 

        if (this.NavigationContext.QueryString.ContainsKey("ComposerInfoIndex")) 

        { 

            composerInfoIndex =  

                

Int32.Parse(this.NavigationContext.QueryString["ComposerInfoIndex"]); 

            albumInfoIndex =  

                Int32.Parse(this.NavigationContext.QueryString["AlbumInfoIndex"]); 

        } 

 

        // Reactivating from tombstoning 

        else if 

(PhoneApplicationService.Current.State.ContainsKey("ComposerInfoIndex")) 

        { 

            composerInfoIndex = 

                (int)PhoneApplicationService.Current.State["ComposerInfoIndex"]; 

            albumInfoIndex =  

                (int)PhoneApplicationService.Current.State["AlbumInfoIndex"]; 

        } 

 

        ComposerInfo composerInfo = 

MusicPresenter.Current.Composers[composerInfoIndex]; 

        AlbumInfo albumInfo = composerInfo.Albums[albumInfoIndex]; 

 

        // Set page title and DataContext 

        PageTitle.Text = composerInfo.Composer; 

        this.DataContext = albumInfo; 

 



        // Get the media state when it changes and also right now 

        MediaPlayer.MediaStateChanged += OnMediaPlayerMediaStateChanged; 

        OnMediaPlayerMediaStateChanged(null, EventArgs.Empty); 

 

        base.OnNavigatedTo(args); 

    } 

    … 

} 

 

void OnAppbarPlayButtonClick(object sender, EventArgs args) 

{ 

    Album thisPagesAlbum = (this.DataContext as AlbumInfo).Album; 

 

    switch (MediaPlayer.State) 

    { 

        // The MediaPlayer is currently playing so pause it. 

        case MediaState.Playing: 

            MediaPlayer.Pause(); 

            break; 

 

        // The MediaPlayer is currently paused... 

        case MediaState.Paused: 

            MediaQueue queue = MediaPlayer.Queue; 

 

            // so if we're on the same page as the paused song, resume it. 

            if (queue.ActiveSong != null && 

                queue.ActiveSong.Album == thisPagesAlbum) 

            { 

                MediaPlayer.Resume(); 

            } 

            // Otherwise, start playing this page's album. 

            else 

            { 

                goto case MediaState.Stopped; 

            } 



            break; 

 

        // The MediaPlayer is stopped, so play this page's album. 

        case MediaState.Stopped: 

            MediaPlayer.Play(thisPagesAlbum.Songs); 

            break; 

    } 

} 

 

void OnAppbarPreviousButtonClick(object sender, EventArgs args) 

{ 

    MediaPlayer.MovePrevious(); 

} 

 

void OnAppbarNextButtonClick(object sender, EventArgs args) 

{ 

    MediaPlayer.MoveNext(); 

} 

 

 

 

 



 

<Grid x:Name="LayoutRoot"> 

    <StackPanel Margin="0 3"> 

        <TextBlock Name="txtblkTitle"  

                   Text="{Binding Name}" 

                   TextWrapping="Wrap" /> 

         

        <TextBlock Name="txtblkTime" 

                   Margin="24 6" 

                   Visibility="Collapsed" /> 

    </StackPanel> 

</Grid> 

 

public static readonly DependencyProperty SongProperty = 

    DependencyProperty.Register("Song", 

        typeof(Song), 

        typeof(SongTitleControl), 

        new PropertyMetadata(OnSongChanged)); 

 

… 

    

public Song Song 

{ 

    set { SetValue(SongProperty, value); } 

    get { return (Song)GetValue(SongProperty); } 

} 

 

static void OnSongChanged(DependencyObject obj, DependencyPropertyChangedEventArgs 

args) 

{ 

    (obj as SongTitleControl).OnSongChanged(args); 

} 

 

void OnSongChanged(DependencyPropertyChangedEventArgs args) 

{ 

    if (Song != null) 

        MediaPlayer.ActiveSongChanged += OnMediaPlayerActiveSongChanged; 



    else 

        MediaPlayer.ActiveSongChanged -= OnMediaPlayerActiveSongChanged; 

 

    OnMediaPlayerActiveSongChanged(null, EventArgs.Empty); 

} 

 

void OnMediaPlayerActiveSongChanged(object sender, EventArgs args) 

{ 

    if (this.Song == MediaPlayer.Queue.ActiveSong) 

    { 

        txtblkTitle.FontWeight = FontWeights.Bold; 

        txtblkTitle.Foreground = this.Resources["PhoneAccentBrush"] as Brush; 

        txtblkTime.Visibility = Visibility.Visible; 

        timer.Start(); 

    } 

    else 

    { 

        txtblkTitle.FontWeight = FontWeights.Normal; 

        txtblkTitle.Foreground = this.Resources["PhoneForegroundBrush"] as Brush; 

        txtblkTime.Visibility = Visibility.Collapsed; 

        timer.Stop(); 

    } 

} 

 

public partial class SongTitleControl : UserControl 

{ 

    DispatcherTimer timer = new DispatcherTimer(); 

    … 

    public SongTitleControl() 

    { 

        InitializeComponent(); 

        timer.Interval = TimeSpan.FromSeconds(0.25); 

        timer.Tick += OnTimerTick; 

    } 

    … 

    void OnTimerTick(object sender, EventArgs args) 

    { 



        TimeSpan dur = this.Song.Duration; 

        TimeSpan pos = MediaPlayer.PlayPosition; 

 

        txtblkTime.Text = String.Format("{0}:{1:D2} / {2}:{3:D2}",  

                                        (int)pos.TotalMinutes, pos.Seconds,  

                                        (int)dur.TotalMinutes, dur.Seconds); 

    } 

} 





Vector2 textSize = segoe14.MeasureString(text); 

Viewport viewport = this.GraphicsDevice.Viewport; 

textPosition = new Vector2((viewport.Width - textSize.X) / 2, 

                           (viewport.Height - textSize.Y) / 2); 

 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 



    const float SPEED = 240f;           // pixels per second 

    const string TEXT = "Hello, Windows Phone 7!"; 

 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

    SpriteFont segoe14; 

    Viewport viewport; 

    Vector2 textSize; 

    Vector2 textPosition; 

    bool isGoingUp = false; 

        … 

    } 

} 

 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

    viewport = this.GraphicsDevice.Viewport; 

    segoe14 = this.Content.Load<SpriteFont>("Segoe14"); 

    textSize = segoe14.MeasureString(TEXT); 

    textPosition = new Vector2(viewport.X + (viewport.Width - textSize.X) / 2, 0); 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    if (!isGoingUp) 

    { 

        textPosition.Y += SPEED * (float)gameTime.ElapsedGameTime.TotalSeconds; 

        if (textPosition.Y + textSize.Y > viewport.Height) 

        { 

            float excess = textPosition.Y + textSize.Y - viewport.Height; 



            textPosition.Y -= 2 * excess; 

            isGoingUp = true; 

        } 

    } 

    else 

    { 

        textPosition.Y -= SPEED * (float)gameTime.ElapsedGameTime.TotalSeconds; 

 

        if (textPosition.Y < 0) 

        { 

            float excess = - textPosition.Y; 

            textPosition.Y += 2 * excess; 

            isGoingUp = false; 

        } 

    } 

 

    base.Update(gameTime); 

} 



 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

 

    spriteBatch.Begin(); 

    spriteBatch.DrawString(segoe14, TEXT, textPosition, Color.White); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 







public float DistanceSquare() 

{ 

    return x * x + y * y; 

} 

public float Distance() 

{ 

    return (float)Math.Sqrt(DistanceSquare()); 

} 

Vector2 vector = point2 – point1; 

Vector2 point2 = point1 + vector; 



vector *= 5; 

vector.X *= 5; 

vector.Y *= 5; 

vector.Normalize(); 

vector /= vector.Distance(); 

Vector normalizedVector = Vector.Normalize(vector) 

float angle = (float)Math.Atan2(vector.Y, vector.X); 

π

Vector2 vector = new Vector2((float)Math.Cos(angle),  

                             (float)Math.Sin(angle)); 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    const float SPEED = 240f;           // pixels per second 

    const string TEXT = "Hello, Windows Phone 7!"; 

 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

    SpriteFont segoe14; 

    Vector2 midPoint; 

    Vector2 pathVector; 

    Vector2 pathDirection; 

    Vector2 textPosition; 

    … 

} 

 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

    Viewport viewport = this.GraphicsDevice.Viewport; 

 

    segoe14 = this.Content.Load<SpriteFont>("Segoe14"); 

    Vector2 textSize = segoe14.MeasureString(TEXT); 

 

    Vector2 position1 = new Vector2(viewport.Width - textSize.X, 0); 

    Vector2 position2 = new Vector2(0, viewport.Height - textSize.Y); 

    midPoint = Vector2.Lerp(position1, position2, 0.5f); 

 

    pathVector = position2 - position1; 



    pathDirection = Vector2.Normalize(pathVector); 

    textPosition = position1; 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    float pixelChange = SPEED * (float)gameTime.ElapsedGameTime.TotalSeconds; 

    textPosition += pixelChange * pathDirection; 

 

    if ((textPosition - midPoint).LengthSquared() > (0.5f * 

pathVector).LengthSquared()) 

    { 

        float excess = (textPosition - midPoint).Length()- (0.5f * 

pathVector).Length(); 

        pathDirection = -pathDirection; 

        textPosition += 2 * excess * pathDirection; 

    } 

 

    base.Update(gameTime); 

} 

textPosition += pixelChange * pathDirection; 



 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

 

    spriteBatch.Begin(); 

    spriteBatch.DrawString(segoe14, TEXT, textPosition, Color.White); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 



textPosition = position1 + pLap * pathVector; 

 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    const float SPEED = 240f;           // pixels per second 

    const string TEXT = "Hello, Windows Phone 7!"; 

 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

    SpriteFont segoe14; 

    Vector2 position1; 

    Vector2 pathVector; 

    Vector2 textPosition; 

    float lapSpeed;                     // laps per second 

    float tLap; 

    … 

} 

 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 



    Viewport viewport = this.GraphicsDevice.Viewport; 

 

    segoe14 = this.Content.Load<SpriteFont>("Segoe14"); 

    Vector2 textSize = segoe14.MeasureString(TEXT); 

    position1 = new Vector2(viewport.Width - textSize.X, 0); 

    Vector2 position2 = new Vector2(0, viewport.Height - textSize.Y); 

    pathVector = position2 - position1; 

 

    lapSpeed = SPEED / (2 * pathVector.Length()); 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    tLap += lapSpeed * (float)gameTime.ElapsedGameTime.TotalSeconds; 

    tLap %= 1; 

    float pLap = tLap < 0.5f ? 2 * tLap : 2 - 2 * tLap; 

    textPosition = position1 + pLap * pathVector; 

 

    base.Update(gameTime); 

} 



 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

 

    spriteBatch.Begin(); 

    spriteBatch.DrawString(segoe14, TEXT, textPosition, Color.White); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 

textPosition = Vector2.Lerp(position1, position2, pLap); 

float tLap = (lapSpeed * (float)gameTime.TotalGameTime.TotalSeconds) % 1; 

float pLap = tLap < 0.5f ? 2 * tLap : 2 - 2 * tLap; 

float pLap = (1 - (float)Math.Cos(tLap * MathHelper.TwoPi)) / 2; 



π

float pLap = (float)Math.Sin(tLap * Math.PI); 

float pLap = 1 - Math.Abs((float)Math.Cos(tLap * Math.PI)); 

DrawString(spriteFont, text, position, color); 

DrawString(spriteFont, text, position, color, rotation, origin, uniformScale, effects, 

layerDepth); 

 

DrawString(spriteFont, text, position, color, rotation, origin, vectorScale, effects, 

layerDepth); 



 

 

 

textPosition = new Vector2((viewport.Width - textSize.X) / 2,  

                           (viewport.Height - textSize.Y) / 2); 

textPosition = new Vector2(viewport.Width / 2, viewport.Height / 2); 

origin = new Vector2(textSize.X / 2, textSize.Y / 2); 

spriteBatch.DrawString(segoe14, TEXT, textPosition, Color.White, 

                       0, origin, 1, SpriteEffects.None, 0); 



textPosition = new Vector2(viedwport.Width, viewport.Height); 

origin = new Vector2(textSize.X, textSize.Y); 

 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    const float SPEED = 0.5f;           // laps per second 

    const string TEXT = "Hello, Windows Phone 7!"; 

 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

    SpriteFont segoe14; 

    Vector2 textPosition; 

    Vector2 origin; 

    Vector2 maxScale; 

    Vector2 scale; 

    float tLap; 

    … 

} 

 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 



    Viewport viewport = this.GraphicsDevice.Viewport; 

 

    segoe14 = this.Content.Load<SpriteFont>("Segoe14"); 

    Vector2 textSize = segoe14.MeasureString(TEXT); 

    textPosition = new Vector2(viewport.Width / 2, viewport.Height / 2); 

    origin = new Vector2(textSize.X / 2, textSize.Y / 2); 

    maxScale = new Vector2(viewport.Width / textSize.X, viewport.Height / 

textSize.Y); 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    tLap = (SPEED * (float)gameTime.TotalGameTime.TotalSeconds) % 1; 

    float pLap = (1 - (float)Math.Cos(tLap * MathHelper.TwoPi)) / 2; 

    scale = Vector2.Lerp(Vector2.One, maxScale, pLap); 

 

    base.Update(gameTime); 

} 

 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

 

    spriteBatch.Begin(); 

    spriteBatch.DrawString(segoe14, TEXT, textPosition, Color.White,  

                           0, origin, scale, SpriteEffects.None, 0);  

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 





 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    const float ACCELERATION = 1;       // revs per second squared 

    const float MAXSPEED = 30;          // revs per second 

    const string TEXT = "Hello, Windows Phone 7!"; 

 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

    SpriteFont segoe14; 

    Vector2 textPosition; 

    Vector2 origin; 

    Vector2 statusPosition; 

    float speed; 

    float angle; 

    StringBuilder strBuilder = new StringBuilder(); 

    … 

 

} 



 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

    Viewport viewport = this.GraphicsDevice.Viewport; 

    textPosition = new Vector2(viewport.Width / 2, viewport.Height / 2); 

 

    segoe14 = this.Content.Load<SpriteFont>("Segoe14"); 

    Vector2 textSize = segoe14.MeasureString(TEXT); 

    origin = new Vector2(textSize.X / 2, textSize.Y / 2); 

    statusPosition = new Vector2(viewport.Width - textSize.X,  

                                 viewport.Height - textSize.Y); 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    if (TouchPanel.GetState().Count == 0) 

    { 

        speed += ACCELERATION * (float)gameTime.ElapsedGameTime.TotalSeconds; 

        speed = Math.Min(MAXSPEED, speed); 

        angle += MathHelper.TwoPi * speed * 

(float)gameTime.ElapsedGameTime.TotalSeconds; 

        angle %= MathHelper.TwoPi; 

    } 

    else 

    { 

        if (speed == 0) 

            SuppressDraw(); 

 

        speed = 0; 

    } 

    strBuilder.Remove(0, strBuilder.Length); 

    strBuilder.AppendFormat(" {0:F1} revolutions/second", speed); 

 

    base.Update(gameTime); 

} 



 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

 

    spriteBatch.Begin(); 

    spriteBatch.DrawString(segoe14, strBuilder, statusPosition, Color.White); 

    spriteBatch.DrawString(segoe14, TEXT, textPosition, Color.White, 

                           angle, origin, 1, SpriteEffects.None, 0); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    const float SPEED = 0.1f;           // laps per second 

    const string TEXT = "Hello, Windows Phone 7!"; 

 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

    SpriteFont segoe14; 

    Viewport viewport; 

    Vector2 textSize; 

    Vector2 textPosition; 

    float tCorner;          // height / perimeter 

    float tLap; 

    float angle; 

    … 

} 

 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

    viewport = this.GraphicsDevice.Viewport; 

    tCorner = 0.5f * viewport.Height / (viewport.Width + viewport.Height); 

    segoe14 = this.Content.Load<SpriteFont>("Segoe14"); 

    textSize = segoe14.MeasureString(TEXT); 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 



 

    tLap = (tLap + SPEED * (float)gameTime.ElapsedGameTime.TotalSeconds) % 1; 

 

    if (tLap < tCorner)             // down left side of screen 

    { 

        textPosition.X = 0; 

        textPosition.Y = (tLap / tCorner) * viewport.Height; 

        angle = -MathHelper.PiOver2; 

 

        if (textPosition.Y < textSize.X) 

            angle += (float)Math.Acos(textPosition.Y / textSize.X); 

    } 

    else if (tLap < 0.5f)           // across bottom of screen 

    { 

        textPosition.X = ((tLap - tCorner) / (0.5f - tCorner)) * viewport.Width; 

        textPosition.Y = viewport.Height; 

        angle = MathHelper.Pi; 

 

        if (textPosition.X < textSize.X) 

            angle += (float)Math.Acos(textPosition.X / textSize.X); 

    } 

    else if (tLap < 0.5f + tCorner) // up right side of screen 

    { 

        textPosition.X = viewport.Width; 

        textPosition.Y = (1 - (tLap - 0.5f) / tCorner) * viewport.Height; 

        angle = MathHelper.PiOver2; 

 

        if (textPosition.Y + textSize.X > viewport.Height) 

            angle += (float)Math.Acos((viewport.Height - textPosition.Y) / 

textSize.X); 

    } 

    else                            // across top of screen 

    { 

        textPosition.X = (1 - (tLap - 0.5f - tCorner) / (0.5f - tCorner)) * 

viewport.Width; 

        textPosition.Y = 0; 

        angle = 0; 

 

        if (textPosition.X + textSize.X > viewport.Width) 

            angle += (float)Math.Acos((viewport.Width - textPosition.X) / 

textSize.X); 

    } 

 

    base.Update(gameTime); 

} 



 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

 

    spriteBatch.Begin(); 

    spriteBatch.DrawString(segoe14, TEXT, textPosition, Color.White, 

                           angle, Vector2.Zero, 1, SpriteEffects.None, 0); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 



Draw(Texture2D texture, Vector2 position, Color color) 



Draw(Texture2D texture, Rectangle destination, Color color) 

Draw(Texture2D texture, Vector2 position, Rectangle? source, Color color) 

Draw(Texture2D texture, Rectangle destination, Rectangle? source, Color color) 

Draw(Texture2D texture, Vector2 position, Rectangle? source, Color color, 

     float rotation, Vector2 origin, float scale, SpriteEffects effects, float depth) 

 

Draw(Texture2D texture, Vector2 position, Rectangle? source, Color color, 

     float rotation, Vector2 origin, Vector2 scale, SpriteEffects effects, float depth) 



spriteBatch.Draw(Texture2D texture, Rectangle destination, Rectangle? source, Color color, 

                 float rotation, Vector2 origin, SpriteEffects effects, float depth) 

spriteBatch.Begin(); 

spriteBatch.Draw … 

spriteBatch.End(); 



 

using Microsoft.Xna.Framework; 

using Microsoft.Xna.Framework.Graphics; 

 

namespace FlyAwayHello 

{ 

    public class SpriteInfo 

    { 

        public static float InterpolationFactor { set; get; } 

 

        public Texture2D Texture2D { protected set; get; } 

        public Vector2 BasePosition { protected set; get; } 

        public Vector2 PositionOffset { set; get; } 

        public float MaximumRotation { set; get; } 

 

        public SpriteInfo(Texture2D texture2D, int x, int y) 

        { 

            Texture2D = texture2D; 

            BasePosition = new Vector2(x, y); 

        } 

 

        public Vector2 Position 

        { 

            get 

            { 

                return BasePosition + InterpolationFactor * PositionOffset; 

            } 

        } 

 

        public float Rotation 

        { 

            get 

            { 

                return InterpolationFactor * MaximumRotation; 

            } 

        } 

    } 

} 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    static readonly TimeSpan ANIMATION_DURATION = TimeSpan.FromSeconds(5); 

    const int CHAR_SPACING = 5; 

 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

    Viewport viewport; 

    List<SpriteInfo> spriteInfos = new List<SpriteInfo>(); 

    Random rand = new Random(); 

    bool isAnimationGoing; 

    TimeSpan animationStartTime; 

    … 

} 

 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

    viewport = this.GraphicsDevice.Viewport; 

 

    Texture2D horzBar = Content.Load<Texture2D>("HorzBar"); 

    Texture2D vertBar = Content.Load<Texture2D>("VertBar"); 

 

    int x = (viewport.Width - 5 * horzBar.Width - 4 * CHAR_SPACING) / 2; 

    int y = (viewport.Height - vertBar.Height) / 2; 

    int xRight = horzBar.Width - vertBar.Width; 

    int yMiddle = (vertBar.Height - horzBar.Height) / 2; 

    int yBottom = vertBar.Height - horzBar.Height; 



 

    // H 

    spriteInfos.Add(new SpriteInfo(vertBar, x, y)); 

    spriteInfos.Add(new SpriteInfo(vertBar, x + xRight, y)); 

    spriteInfos.Add(new SpriteInfo(horzBar, x, y + yMiddle)); 

 

    // E 

    x += horzBar.Width + CHAR_SPACING; 

    spriteInfos.Add(new SpriteInfo(vertBar, x, y)); 

    spriteInfos.Add(new SpriteInfo(horzBar, x, y)); 

    spriteInfos.Add(new SpriteInfo(horzBar, x, y + yMiddle)); 

    spriteInfos.Add(new SpriteInfo(horzBar, x, y + yBottom)); 

 

    // LL 

    for (int i = 0; i < 2; i++) 

    { 

        x += horzBar.Width + CHAR_SPACING; 

        spriteInfos.Add(new SpriteInfo(vertBar, x, y)); 

        spriteInfos.Add(new SpriteInfo(horzBar, x, y + yBottom)); 

    } 

 

    // O 

    x += horzBar.Width + CHAR_SPACING; 

    spriteInfos.Add(new SpriteInfo(vertBar, x, y)); 

    spriteInfos.Add(new SpriteInfo(horzBar, x, y)); 

    spriteInfos.Add(new SpriteInfo(horzBar, x, y + yBottom)); 

    spriteInfos.Add(new SpriteInfo(vertBar, x + xRight, y)); 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    if (isAnimationGoing) 

    { 

        TimeSpan animationTime = gameTime.TotalGameTime - animationStartTime; 

        double fractionTime = (double)animationTime.Ticks /  

                                                    ANIMATION_DURATION.Ticks; 

 

        if (fractionTime >= 1) 

        { 

            isAnimationGoing = false; 

            fractionTime = 1; 

        } 

 

        SpriteInfo.InterpolationFactor = (float)Math.Sin(Math.PI * fractionTime); 



    } 

    else 

    { 

        TouchCollection touchCollection = TouchPanel.GetState(); 

        bool atLeastOneTouchPointPressed = false; 

 

        foreach (TouchLocation touchLocation in touchCollection) 

            atLeastOneTouchPointPressed |= 

                touchLocation.State == TouchLocationState.Pressed; 

 

        if (atLeastOneTouchPointPressed) 

        { 

            foreach (SpriteInfo spriteInfo in spriteInfos) 

            { 

                float r1 = (float)rand.NextDouble() - 0.5f; 

                float r2 = (float)rand.NextDouble() - 0.5f; 

                float r3 = (float)rand.NextDouble(); 

 

                spriteInfo.PositionOffset = new Vector2(r1 * viewport.Width, 

                                                        r2 * viewport.Height); 

                spriteInfo.MaximumRotation = 2 * (float)Math.PI * r3; 

            } 

            animationStartTime = gameTime.TotalGameTime; 

            isAnimationGoing = true; 

        } 

    } 

    base.Update(gameTime); 

} 

 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

    spriteBatch.Begin(); 

 

    foreach (SpriteInfo spriteInfo in spriteInfos) 

    { 

        spriteBatch.Draw(spriteInfo.Texture2D, spriteInfo.Position, null,  

            Color.Lerp(Color.Blue, Color.Red, SpriteInfo.InterpolationFactor),  

            spriteInfo.Rotation, Vector2.Zero, 1, SpriteEffects.None, 0); 

    } 

 

    spriteBatch.End(); 



    base.Draw(gameTime); 

} 

public void Draw(SpriteBatch spriteBatch) 

{ 

    spriteBatch.Draw(Texture2D, Position, null, 

                     Color.Lerp(Color.Blue, Color.Red, InterpolationFactor), 

                     Rotation, Vector2.Zero, 1, SpriteEffects.None, 0); 

} 

foreach (SpriteInfo spriteInfo in spriteInfos) 

{ 

    spriteInfo.Draw(spriteBatch); 

} 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    const float SPEED = 100;            // pixels per second 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

    Texture2D car; 

    Vector2 carCenter; 

    Vector2[] turnPoints = new Vector2[4]; 

    int sideIndex = 0; 

    Vector2 position; 



    float rotation; 

    … 

} 

 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

    car = this.Content.Load<Texture2D>("car"); 

    carCenter = new Vector2(car.Width / 2, car.Height / 2); 

    float margin = car.Width; 

    Viewport viewport = this.GraphicsDevice.Viewport; 

    turnPoints[0] = new Vector2(margin, margin); 

    turnPoints[1] = new Vector2(viewport.Width - margin, margin); 

    turnPoints[2] = new Vector2(viewport.Width - margin, viewport.Height - margin); 

    turnPoints[3] = new Vector2(margin, viewport.Height - margin); 

    position = turnPoints[0]; 

    rotation = MathHelper.PiOver2; 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    float pixels = SPEED * (float)gameTime.ElapsedGameTime.TotalSeconds; 

 

    switch (sideIndex) 

    { 

         case 0:         // top 

            position.X += pixels; 

 

            if (position.X > turnPoints[1].X) 

            { 

                position.X = turnPoints[1].X; 



                position.Y = turnPoints[1].Y + (position.X - turnPoints[1].X); 

                rotation = MathHelper.Pi; 

                sideIndex = 1; 

            } 

            break; 

 

        case 1:         // right 

            position.Y += pixels; 

 

            if (position.Y > turnPoints[2].Y) 

            { 

                position.Y = turnPoints[2].Y; 

                position.X = turnPoints[2].X - (position.Y - turnPoints[2].Y); 

                rotation = -MathHelper.PiOver2; 

                sideIndex = 2; 

            } 

            break; 

 

        case 2:         // bottom 

            position.X -= pixels; 

 

            if (position.X < turnPoints[3].X) 

            { 

                position.X = turnPoints[3].X; 

                position.Y = turnPoints[3].Y + (position.X - turnPoints[3].X); 

                rotation = 0; 

                sideIndex = 3; 

            } 

            break; 

 

        case 3:         // left 

            position.Y -= pixels; 

 

            if (position.Y < turnPoints[0].Y) 

            { 

                position.Y = turnPoints[0].Y; 

                position.X = turnPoints[0].X - (position.Y - turnPoints[0].Y); 

                rotation = MathHelper.PiOver2; 

                sideIndex = 0; 

            } 

            break; 

    } 

    base.Update(gameTime); 

} 



 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Blue); 

 

    spriteBatch.Begin(); 

    spriteBatch.Draw(car, position, null, Color.White, rotation,  

                     carCenter, 1, SpriteEffects.None, 0); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 

 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    const float SPEED = 0.25f;          // laps per second 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

    Texture2D car; 

    Vector2 carCenter; 

    PolylineInterpolator polylineInterpolator = new PolylineInterpolator(); 

    Vector2 position; 

    float rotation; 

    … 

} 



 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

    car = this.Content.Load<Texture2D>("Car"); 

    carCenter = new Vector2(car.Width / 2, car.Height / 2); 

    float margin = car.Width; 

    Viewport viewport = this.GraphicsDevice.Viewport; 

 

    polylineInterpolator.Vertices.Add( 

                new Vector2(car.Width, car.Width)); 

    polylineInterpolator.Vertices.Add( 

                new Vector2(viewport.Width - car.Width, car.Width)); 

    polylineInterpolator.Vertices.Add( 

                new Vector2(car.Width, viewport.Height - car.Width)); 

    polylineInterpolator.Vertices.Add( 

                new Vector2(viewport.Width - car.Width, viewport.Height - car.Width)); 

    polylineInterpolator.Vertices.Add( 

                new Vector2(car.Width, car.Width)); 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    float t = (SPEED * (float)gameTime.TotalGameTime.TotalSeconds) % 1; 

    float angle; 

    position = polylineInterpolator.GetValue(t, false, out angle); 

    rotation = angle + MathHelper.PiOver2; 

 

    base.Update(gameTime); 

} 



π π
π

 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Blue); 

 

    spriteBatch.Begin(); 

    spriteBatch.Draw(car, position, null, Color.White, rotation, 

                     carCenter, 1, SpriteEffects.None, 0); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 



 

using System; 

using System.Collections.Generic; 

using Microsoft.Xna.Framework; 

 

namespace CarOnPolylineCourse 

{ 

    public class PolylineInterpolator 

    { 

        public PolylineInterpolator() 

        { 

            Vertices = new List<Vector2>(); 

        } 

 

        public List<Vector2> Vertices { protected set; get; } 

 

        public float TotalLength() 

        { 

            float totalLength = 0; 

 

            // Notice looping begins at index 1 

            for (int i = 1; i < Vertices.Count; i++) 

            { 

                totalLength += (Vertices[i] - Vertices[i - 1]).Length(); 

            } 

            return totalLength; 

        } 

 

        public Vector2 GetValue(float t, bool smooth, out float angle) 

        { 

            if (Vertices.Count == 0) 

            { 

                return GetValue(Vector2.Zero, Vector2.Zero, t, smooth, out angle); 

            } 

 

            else if (Vertices.Count == 1) 

            { 

                return GetValue(Vertices[0], Vertices[0], t, smooth, out angle); 

            } 

 

            if (Vertices.Count == 2) 

            { 

                return GetValue(Vertices[0], Vertices[1], t, smooth, out angle); 

            } 

 

            // Calculate total length 

            float totalLength = TotalLength(); 

            float accumLength = 0; 

 

            // Notice looping begins at index 1 

            for (int i = 1; i < Vertices.Count; i++) 

            { 

                float prevLength = accumLength; 



                accumLength += (Vertices[i] - Vertices[i - 1]).Length(); 

 

                if (t >= prevLength / totalLength && t <= accumLength / totalLength) 

                { 

                    float tPrev = prevLength / totalLength; 

                    float tThis = accumLength / totalLength; 

                    float tNew = (t - tPrev) / (tThis - tPrev); 

 

                    return GetValue(Vertices[i - 1], Vertices[i],  

                                    tNew, smooth, out angle); 

                } 

            } 

 

            return GetValue(Vector2.Zero, Vector2.Zero, t, smooth, out angle); 

        } 

 

        Vector2 GetValue(Vector2 vertex1, Vector2 vertex2, float t,  

                         bool smooth, out float angle) 

        { 

            angle = (float)Math.Atan2(vertex2.Y - vertex1.Y, vertex2.X - vertex1.X); 

 

            return smooth ? Vector2.SmoothStep(vertex1, vertex2, t) :  

                            Vector2.Lerp(vertex1, vertex2, t); 

        } 

    } 

} 

position = polylineInterpolator.GetValue(t, false, out angle); 

position = polylineInterpolator.GetValue(t, true, out angle); 
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public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    const float SPEED = 0.25f;          // laps per second 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

    Texture2D car; 

    Vector2 carCenter; 

    Point ellipseCenter; 

    float ellipseRadiusX, ellipseRadiusY; 

    Vector2 position; 

    float rotation; 

    … 

} 

 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

    car = this.Content.Load<Texture2D>("car"); 

    carCenter = new Vector2(car.Width / 2, car.Height / 2); 

    Viewport viewport = this.GraphicsDevice.Viewport; 

    ellipseCenter = viewport.Bounds.Center; 

    ellipseRadiusX = viewport.Width / 2 - car.Width; 



    ellipseRadiusY = viewport.Height / 2 - car.Width; 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    float t = (SPEED * (float)gameTime.TotalGameTime.TotalSeconds) % 1; 

    float ellipseAngle = MathHelper.TwoPi * t; 

    float x = ellipseCenter.X + ellipseRadiusX * (float)Math.Cos(ellipseAngle); 

    float y = ellipseCenter.Y + ellipseRadiusY * (float)Math.Sin(ellipseAngle); 

    position = new Vector2(x, y); 

 

    float dxdt = -ellipseRadiusX * (float)Math.Sin(ellipseAngle); 

    float dydt = ellipseRadiusY * (float)Math.Cos(ellipseAngle); 

    rotation = MathHelper.PiOver2 + (float)Math.Atan2(dydt, dxdt); 

 

    base.Update(gameTime); 

} 

 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Blue); 

 

    spriteBatch.Begin(); 

    spriteBatch.Draw(car, position, null, Color.White, rotation,  

                     carCenter, 1, SpriteEffects.None, 0); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 





 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    const float SPEED = 0.1f;           // laps per second 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

    Viewport viewport; 

    Texture2D car; 

    Vector2 carCenter; 

    Curve xCurve = new Curve(); 

    Curve yCurve = new Curve(); 

    Vector2 position; 

    float rotation; 

    … 

} 

 

protected override void Initialize() 

{ 

    float[] xValues = { 0, 0.293f, 1, 1.707f, 2, 2.293f, 3, 3.707f,  

                        4, 3.707f, 3, 2.293f, 2, 1.707f, 1, 0.293f }; 

    float[] yValues = { 1, 0.293f, 0, 0.293f, 1, 1.707f, 2, 1.707f,  

                        1, 0.293f, 0, 0.293f, 1, 1.707f, 2, 1.707f }; 

 



    for (int i = -1; i < 18; i++) 

    { 

        int index = (i + 16) % 16; 

        float t = 0.0625f * i; 

        xCurve.Keys.Add(new CurveKey(t, xValues[index])); 

        yCurve.Keys.Add(new CurveKey(t, yValues[index])); 

    } 

    xCurve.ComputeTangents(CurveTangent.Smooth); 

    yCurve.ComputeTangents(CurveTangent.Smooth); 

    base.Initialize(); 

} 

 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

    viewport = this.GraphicsDevice.Viewport; 

    car = this.Content.Load<Texture2D>("Car"); 

    carCenter = new Vector2(car.Width / 2, car.Height / 2); 

} 



 

protected override void Update(GameTime gameTime) 

{ 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    float t = (SPEED * (float)gameTime.TotalGameTime.TotalSeconds) % 1; 

    float x = GetValue(t, true); 

    float y = GetValue(t, false); 

    position = new Vector2(x, y); 

 

    rotation = MathHelper.PiOver2 + (float) 

        Math.Atan2(GetValue(t + 0.001f, false) - GetValue(t - 0.001f, false), 

                   GetValue(t + 0.001f, true) - GetValue(t - 0.001f, true)); 

 

    base.Update(gameTime); 

} 

 

float GetValue(float t, bool isX) 

{ 

    if (isX) 

        return xCurve.Evaluate(t) * (viewport.Width - 2 * car.Width) / 4 + car.Width; 

 

    return yCurve.Evaluate(t) * (viewport.Height - 2 * car.Width) / 2 + car.Width; 

} 

 



protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Blue); 

 

    spriteBatch.Begin(); 

    spriteBatch.Draw(car, position, null, Color.White, rotation,  

                     carCenter, 1, SpriteEffects.None, 0); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 



Texture2D texture = new Texture2D(this.GraphicsDevice, width, height); 

 

 

RenderTarget2D renderTarget = new RenderTarget2D(this.GraphicsDevice, width, height); 



this.GraphicsDevice.Clear(Color.CornflowerBlue); 

spriteBatch.Begin(); 

spriteBatch.Draw(…); 

spriteBatch.DrawString(…); 

spriteBatch.End(); 

spriteBatch = new SpriteBatch(this.GraphicsDevice); 

this.GraphicsDevice.SetRenderTarget(renderTarget); 



this.GraphicsDevice.SetRenderTarget(null); 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    Vector2 screenCenter; 

    RenderTarget2D renderTarget; 

    Vector2 textureCenter; 

    float rotationAngle; 

    … 

} 

 

protected override void LoadContent() 

{ 

    // Create a new SpriteBatch, which can be used to draw textures. 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    // Get viewport info 

    Viewport viewport = this.GraphicsDevice.Viewport; 

    screenCenter = new Vector2(viewport.Width / 2, viewport.Height / 2); 

 

    // Load font and get text size 

    SpriteFont segoe14 = this.Content.Load<SpriteFont>("Segoe14"); 

    string text = " Windows Phone 7"; 

    Vector2 textSize = segoe14.MeasureString(text); 

 

    // Create RenderTarget2D 

    renderTarget =  

        new RenderTarget2D(this.GraphicsDevice, 2 * (int)textSize.X,  

                                                2 * (int)textSize.X); 

 

    // Find center 

    textureCenter = new Vector2(renderTarget.Width / 2, 

                                renderTarget.Height / 2); 

 

    Vector2 textOrigin = new Vector2(0, textSize.Y / 2); 

 

    // Set the RenderTarget2D to the GraphicsDevice         

    this.GraphicsDevice.SetRenderTarget(renderTarget); 



 

    // Clear the RenderTarget2D and render the text 

    this.GraphicsDevice.Clear(Color.Transparent); 

    spriteBatch.Begin(); 

 

    for (float t = 0; t < 1; t += 1f / 32) 

    { 

        float angle = t * MathHelper.TwoPi; 

        Color clr = Color.Lerp(Color.Cyan, Color.Yellow, t); 

        spriteBatch.DrawString(segoe14, text, textureCenter, clr,  

                               angle, textOrigin, 1, SpriteEffects.None, 0); 

    } 

 

    spriteBatch.End(); 

 

    // Restore the GraphicsDevice back to normal 

    this.GraphicsDevice.SetRenderTarget(null); 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    rotationAngle =  

        (MathHelper.TwoPi * (float) gameTime.TotalGameTime.TotalSeconds / 8) %  

                                                MathHelper.TwoPi; 

    base.Update(gameTime); 

} 



 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

 

    spriteBatch.Begin(); 

    spriteBatch.Draw(renderTarget, screenCenter, null, Color.White,  

                     rotationAngle, textureCenter, 1, SpriteEffects.None, 0); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 

Texture2D horzBar = Content.Load<Texture2D>("HorzBar"); 

Texture2D vertBar = Content.Load<Texture2D>("VertBar"); 

RenderTarget2D horzBar = new RenderTarget2D(this.GraphicsDevice, 45, 5); 

this.GraphicsDevice.SetRenderTarget(horzBar); 

this.GraphicsDevice.Clear(Color.White); 

this.GraphicsDevice.SetRenderTarget(null); 

 

RenderTarget2D vertBar = new RenderTarget2D(this.GraphicsDevice, 5, 75); 

this.GraphicsDevice.SetRenderTarget(vertBar); 

this.GraphicsDevice.Clear(Color.White); 

this.GraphicsDevice.SetRenderTarget(null); 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    struct RectangleInfo 

    { 

        public Vector2 point1; 

        public Vector2 point2; 

        public Color color; 

    } 

 

    List<RectangleInfo> rectangles = new List<RectangleInfo>(); 

    Random rand = new Random(); 

    RenderTarget2D tinyTexture; 

    bool isDragging; 

 

    public Game1() 

    { 

        graphics = new GraphicsDeviceManager(this); 

        Content.RootDirectory = "Content"; 

 

        // Frame rate is 30 fps by default for Windows Phone. 

        TargetElapsedTime = TimeSpan.FromTicks(333333); 

 

        // Enable dragging gestures 

        TouchPanel.EnabledGestures = GestureType.FreeDrag |  

                                     GestureType.DragComplete; 

    } 

    … 

} 

 

protected override void LoadContent() 

{ 

    // Create a new SpriteBatch, which can be used to draw textures. 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    // Create a white 1x1 bitmap 

    tinyTexture = new RenderTarget2D(this.GraphicsDevice, 1, 1); 



    this.GraphicsDevice.SetRenderTarget(tinyTexture); 

    this.GraphicsDevice.Clear(Color.White); 

    this.GraphicsDevice.SetRenderTarget(null); 

} 

  

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    while (TouchPanel.IsGestureAvailable) 

    { 

        GestureSample gesture = TouchPanel.ReadGesture(); 

 

        switch (gesture.GestureType) 

        { 

            case GestureType.FreeDrag: 

                if (!isDragging) 

                { 

                    RectangleInfo rectInfo = new RectangleInfo(); 

                    rectInfo.point1 = gesture.Position; 

                    rectInfo.point2 = gesture.Position; 



                    rectInfo.color = new Color(rand.Next(256),  

                                               rand.Next(256),  

                                               rand.Next(256)); 

                    rectangles.Add(rectInfo); 

                    isDragging = true; 

                } 

                else 

                { 

                    RectangleInfo rectInfo = rectangles[rectangles.Count - 1]; 

                    rectInfo.point2 = gesture.Position; 

                    rectangles[rectangles.Count - 1] = rectInfo; 

                } 

                break; 

 

            case GestureType.DragComplete: 

                if (isDragging) 

                    isDragging = false; 

                break; 

        } 

    } 

    base.Update(gameTime); 

} 

Draw(Texture2D texture, Rectangle destination, Color color) 



  

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

 

    spriteBatch.Begin(); 

 

    foreach (RectangleInfo rectInfo in rectangles) 

    { 

        Rectangle rect =  

            new Rectangle((int)Math.Min(rectInfo.point1.X, rectInfo.point2.X), 

                          (int)Math.Min(rectInfo.point1.Y, rectInfo.point2.Y), 

                          (int)Math.Abs(rectInfo.point2.X - rectInfo.point1.X), 

                          (int)Math.Abs(rectInfo.point2.Y - rectInfo.point1.Y)); 

 

        spriteBatch.Draw(tinyTexture, rect, rectInfo.color); 

    } 

 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    Random rand = new Random(); 

    RenderTarget2D tinyTexture; 

    RenderTarget2D renderTarget; 



    … 

} 

 

protected override void LoadContent() 

{ 

    // Create a new SpriteBatch, which can be used to draw textures. 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    tinyTexture = new RenderTarget2D(this.GraphicsDevice, 1, 1); 

    this.GraphicsDevice.SetRenderTarget(tinyTexture); 

    this.GraphicsDevice.Clear(Color.White); 

    this.GraphicsDevice.SetRenderTarget(null); 

 

    renderTarget = new RenderTarget2D( 

                this.GraphicsDevice,  

                this.GraphicsDevice.PresentationParameters.BackBufferWidth,  

                this.GraphicsDevice.PresentationParameters.BackBufferHeight,  

                false,  

                this.GraphicsDevice.PresentationParameters.BackBufferFormat,  

                DepthFormat.None, 0, RenderTargetUsage.PreserveContents); 

} 

  

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 



    int x1 = rand.Next(renderTarget.Width); 

    int x2 = rand.Next(renderTarget.Width); 

    int y1 = rand.Next(renderTarget.Height); 

    int y2 = rand.Next(renderTarget.Height); 

    int r = rand.Next(256); 

    int g = rand.Next(256); 

    int b = rand.Next(256); 

    int a = rand.Next(256); 

 

    Rectangle rect = new Rectangle(Math.Min(x1, x2), Math.Min(y1, y2),  

                                   Math.Abs(x2 - x1), Math.Abs(y2 - y1)); 

    Color clr = new Color(r, g, b, a); 

 

    this.GraphicsDevice.SetRenderTarget(renderTarget); 

    spriteBatch.Begin(); 

    spriteBatch.Draw(tinyTexture, rect, clr); 

    spriteBatch.End(); 

    this.GraphicsDevice.SetRenderTarget(null); 

 

    base.Update(gameTime); 

} 

  

protected override void Draw(GameTime gameTime) 

{ 

    spriteBatch.Begin(); 

    spriteBatch.Draw(renderTarget, Vector2.Zero, Color.White); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 



tinyTexture = new RenderTarget2D(this.GraphicsDevice, 1, 1, false,  

                                 SurfaceFormat.Bgr565, DepthFormat.None); 



 

using System; 

using Microsoft.Xna.Framework; 

using Microsoft.Xna.Framework.Graphics; 

 

namespace Petzold.Phone.Xna 

{ 

    public class LineRenderer 

    { 

        RenderTarget2D lineTexture; 

 

        public LineRenderer(GraphicsDevice graphicsDevice) 

        { 

            lineTexture = new RenderTarget2D(graphicsDevice, 2, 3); 

 

            graphicsDevice.SetRenderTarget(lineTexture); 

            graphicsDevice.Clear(Color.White); 

            graphicsDevice.SetRenderTarget(null); 

        } 

 

        public void DrawLine(SpriteBatch spriteBatch,  

                             Vector2 point1, Vector2 point2, 

                             float thickness, Color color) 

        { 

            Vector2 difference = point2 - point1; 

            float length = difference.Length(); 

            float angle = (float)Math.Atan2(difference.Y, difference.X); 

            spriteBatch.Draw(lineTexture, point1, null, color, angle, 

                             new Vector2(0, 1),  

                             new Vector2(length / 2, thickness / 3), 

                             SpriteEffects.None, 0); 

        } 

    } 

} 

using Petzold.Phone.Xna; 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    LineRenderer lineRenderer; 

    Vector2 center; 

    float radius; 

    int vertexCount = 3; 

 

    public Game1() 

    { 

        graphics = new GraphicsDeviceManager(this); 

        Content.RootDirectory = "Content"; 

 

        // Frame rate is 30 fps by default for Windows Phone. 

        TargetElapsedTime = TimeSpan.FromTicks(333333); 

 

        // Enable taps 

        TouchPanel.EnabledGestures = GestureType.Tap; 

    } 

    … 

} 



  

protected override void LoadContent() 

{ 

    // Create a new SpriteBatch, which can be used to draw textures. 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    Viewport viewport= this.GraphicsDevice.Viewport; 

    center = new Vector2(viewport.Width / 2, viewport.Height / 2); 

    radius = Math.Min(center.X, center.Y) - 10; 

 

    lineRenderer = new LineRenderer(this.GraphicsDevice); 

} 

  

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    while (TouchPanel.IsGestureAvailable) 

        if (TouchPanel.ReadGesture().GestureType == GestureType.Tap) 

            vertexCount++; 

 

    base.Update(gameTime); 

} 

  

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

 

    spriteBatch.Begin(); 



 

    Vector2 saved = new Vector2(); 

 

    for (int vertex = 0; vertex <= vertexCount; vertex++) 

    { 

        double angle = vertex * 2 * Math.PI / vertexCount; 

        float x = center.X + radius * (float)Math.Sin(angle); 

        float y = center.Y - radius * (float)Math.Cos(angle); 

        Vector2 point = new Vector2(x, y); 

 

        if (vertex != 0) 

        { 

            lineRenderer.DrawLine(spriteBatch, center, point, 3, Color.Red); 

            lineRenderer.DrawLine(spriteBatch, saved, point, 3, Color.Red); 

        } 

        saved = point; 

    } 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 

 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    RenderTarget2D renderTarget; 

    LineRenderer lineRenderer; 

 

    public Game1() 

    { 

        graphics = new GraphicsDeviceManager(this); 

        Content.RootDirectory = "Content"; 

 

        // Frame rate is 30 fps by default for Windows Phone. 

        TargetElapsedTime = TimeSpan.FromTicks(333333); 

 

        // Enable gestures 

        TouchPanel.EnabledGestures = GestureType.FreeDrag; 

    } 



    … 

} 

 

protected override void LoadContent() 

{ 

    // Create a new SpriteBatch, which can be used to draw textures. 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    renderTarget = new RenderTarget2D( 

                        this.GraphicsDevice,  

                        this.GraphicsDevice.PresentationParameters.BackBufferWidth,  

                        this.GraphicsDevice.PresentationParameters.BackBufferHeight,  

                        false,  

                        this.GraphicsDevice.PresentationParameters.BackBufferFormat,  

                        DepthFormat.None, 0, RenderTargetUsage.PreserveContents); 

 

    this.GraphicsDevice.SetRenderTarget(renderTarget); 

    this.GraphicsDevice.Clear(Color.Navy); 

    this.GraphicsDevice.SetRenderTarget(null); 

 

    lineRenderer = new LineRenderer(this.GraphicsDevice); 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 



    while (TouchPanel.IsGestureAvailable) 

    { 

        GestureSample gesture = TouchPanel.ReadGesture(); 

 

        if (gesture.GestureType == GestureType.FreeDrag && 

            gesture.Delta != Vector2.Zero) 

        { 

            this.GraphicsDevice.SetRenderTarget(renderTarget); 

            spriteBatch.Begin(); 

            lineRenderer.DrawLine(spriteBatch,  

                                  gesture.Position,  

                                  gesture.Position - gesture.Delta,  

                                  25, Color.Red);     

            spriteBatch.End(); 

            this.GraphicsDevice.SetRenderTarget(null); 

        } 

    } 

    base.Update(gameTime); 

} 

 

protected override void Draw(GameTime gameTime) 

{ 

    spriteBatch.Begin(); 

    spriteBatch.Draw(renderTarget, Vector2.Zero, Color.White); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 



Texture2D texture = new Texture2D(this.GraphicsDevice, width, height); 



uint[] pixels = new uint[texture.width * texture.height]; 

texture.GetData<uint>(pixels); 

texture.SetData<uint>(pixels); 

pixels[y * texture.width + x] 

pixels[y * texture.width + x] = Color.Fuchsia.PackedValue; 

Color[] pixels = new Color[texture.Width * texture.Height]; 

texture.GetData<Color>(pixels); 



texture.SetData<Color>(pixels); 

pixels[y * texture.width + x] = Color.AliceBlue; 

 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    Rectangle viewportBounds; 

    Texture2D background; 

    … 

} 

 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    viewportBounds = this.GraphicsDevice.Viewport.Bounds; 

    background = new Texture2D(this.GraphicsDevice, viewportBounds.Width, 

                                                    viewportBounds.Height); 

 

    Color[] pixels = new Color[background.Width * background.Height]; 

 

    for (int x = 0; x < background.Width; x++) 



    { 

        Color clr = Color.Lerp(Color.Blue, Color.Red, 

                                (float)x / background.Width); 

 

        for (int y = 0; y < background.Height; y++) 

            pixels[y * background.Width + x] = clr; 

    } 

    background.SetData<Color>(pixels); 

} 

 

protected override void Draw(GameTime gameTime) 

{ 

    spriteBatch.Begin(); 

    spriteBatch.Draw(background, viewportBounds, Color.White); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 



background = new Texture2D(this.GraphicsDevice, viewportBounds.Width, 1); 

spriteBatch.Draw(background, viewportBounds, Color.White); 

tinyTexture = new RenderTarget2D(this.GraphicsDevice, 1, 1); 

this.GraphicsDevice.SetRenderTarget(tinyTexture); 

this.GraphicsDevice.Clear(Color.White); 

this.GraphicsDevice.SetRenderTarget(null); 

tinyTexture = new Texture2D(this.GraphicsDevice, 1, 1); 

tinyTexture.SetData<Color>(new Color[] { Color.White }); 



Vector2 vector = Vector2.Normalize(pt2 – pt1); 

Vector2 vect90 = new Vector2(-vector.Y, vector.X) 

Vector2 pt1a = pt1 - R * vect90; 





π π

 

using System.Collections.Generic; 

 

namespace Petzold.Phone.Xna 

{ 

    public interface IGeometrySegment 

    { 

        void GetAllX(float y, IList<float> xCollection); 

    } 

} 

 

using System.Collections.Generic; 

using Microsoft.Xna.Framework; 

 

namespace Petzold.Phone.Xna 



{ 

    public struct LineSegment : IGeometrySegment 

    { 

        readonly float a, b;         // as in x = ay + b 

 

        public LineSegment(Vector2 point1, Vector2 point2) : this() 

        { 

            Point1 = point1; 

            Point2 = point2; 

 

            a = (Point2.X - Point1.X) / (Point2.Y - Point1.Y); 

            b = Point1.X - a * Point1.Y; 

        } 

 

        public Vector2 Point1 { private set; get; } 

        public Vector2 Point2 { private set; get; } 

 

        public void GetAllX(float y, IList<float> xCollection) 

        { 

            if ((Point2.Y > Point1.Y && y >= Point1.Y && y < Point2.Y) || 

                (Point2.Y < Point1.Y && y <= Point1.Y && y > Point2.Y)) 

            { 

                xCollection.Add(a * y + b); 

            } 

        } 

    } 

} 

 

using System; 

using System.Collections.Generic; 

using Microsoft.Xna.Framework; 

 

namespace Petzold.Phone.Xna 

{ 

    public struct ArcSegment : IGeometrySegment 

    { 

        readonly double angle1, angle2; 



 

        public ArcSegment(Vector2 center, float radius,  

                          Vector2 point1, Vector2 point2) : 

            this() 

        { 

            Center = center; 

            Radius = radius; 

            Point1 = point1; 

            Point2 = point2; 

            angle1 = Math.Atan2(point1.Y - center.Y, point1.X - center.X); 

            angle2 = Math.Atan2(point2.Y - center.Y, point2.X - center.X); 

        } 

 

        public Vector2 Center { private set; get; } 

        public float Radius { private set; get; } 

        public Vector2 Point1 { private set; get; } 

        public Vector2 Point2 { private set; get; } 

 

        public void GetAllX(float y, IList<float> xCollection) 

        { 

            double sqrtArg = Radius * Radius - Math.Pow(y - Center.Y, 2); 

 

            if (sqrtArg >= 0) 

            { 

                double sqrt = Math.Sqrt(sqrtArg); 

                TryY(y, Center.X + sqrt, xCollection); 

                TryY(y, Center.X - sqrt, xCollection); 

            } 

        } 

 

        public void TryY(double y, double x, IList<float> xCollection) 

        { 

            double angle = Math.Atan2(y - Center.Y, x - Center.X); 

 

            if ((angle1 < angle2 && (angle1 <= angle && angle < angle2)) || 

                (angle1 > angle2 && (angle1 <= angle || angle < angle2))) 

            { 

                xCollection.Add((float)x); 

            } 

        } 

    } 

} 

π π



 

using System.Collections.Generic; 

using Microsoft.Xna.Framework; 

 

namespace Petzold.Phone.Xna 

{ 

    public class RoundCappedLine : IGeometrySegment 

    { 

        LineSegment lineSegment1; 

        ArcSegment arcSegment1; 

        LineSegment lineSegment2; 

        ArcSegment arcSegment2; 

 

        public RoundCappedLine(Vector2 point1, Vector2 point2, float radius) 

        { 

            Point1 = point1; 

            Point2 = point2; 

            Radius = radius; 

 

            Vector2 vector = point2 - point1; 

            Vector2 normVect = vector; 

            normVect.Normalize(); 

 

            Vector2 pt1a = Point1 + radius * new Vector2(normVect.Y, -normVect.X); 

            Vector2 pt2a = pt1a + vector; 

            Vector2 pt1b = Point1 + radius * new Vector2(-normVect.Y, normVect.X); 

            Vector2 pt2b = pt1b + vector; 

 

            lineSegment1 = new LineSegment(pt1a, pt2a); 

            arcSegment1 = new ArcSegment(point2, radius, pt2a, pt2b); 

            lineSegment2 = new LineSegment(pt2b, pt1b); 

            arcSegment2 = new ArcSegment(point1, radius, pt1b, pt1a); 

        } 

 

        public Vector2 Point1 { private set; get; } 

        public Vector2 Point2 { private set; get; } 

        public float Radius { private set; get; } 

 

        public void GetAllX(float y, IList<float> xCollection) 

        { 

            arcSegment1.GetAllX(y, xCollection); 

            lineSegment1.GetAllX(y, xCollection); 

            arcSegment2.GetAllX(y, xCollection); 

            lineSegment2.GetAllX(y, xCollection); 

        } 

    } 

} 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    Texture2D canvas; 

    Color[] pixels; 

    List<float> xCollection = new List<float>(); 

 

    public Game1() 

    { 

        graphics = new GraphicsDeviceManager(this); 

        Content.RootDirectory = "Content"; 

 

        // Frame rate is 30 fps by default for Windows Phone. 

        TargetElapsedTime = TimeSpan.FromTicks(333333); 

 

        // Enable FreeDrag gestures 

        TouchPanel.EnabledGestures = GestureType.FreeDrag; 

    } 

    … 

} 

  

protected override void LoadContent() 

{ 

    // Create a new SpriteBatch, which can be used to draw textures. 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    Rectangle viewportBounds = this.GraphicsDevice.Viewport.Bounds; 

    canvas = new Texture2D(this.GraphicsDevice, viewportBounds.Width, 



                                                viewportBounds.Height); 

 

    pixels = new Color[canvas.Width * canvas.Height]; 

 

    for (int i = 0; i < pixels.Length; i++) 

        pixels[i] = Color.Navy; 

 

    canvas.SetData<Color>(pixels); 

} 

  

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    bool canvasNeedsUpdate = false; 

    int yMinUpdate = Int32.MaxValue, yMaxUpdate = 0; 

 

    while (TouchPanel.IsGestureAvailable) 

    { 

        GestureSample gesture = TouchPanel.ReadGesture(); 

 

        if (gesture.GestureType == GestureType.FreeDrag && 

            gesture.Delta != Vector2.Zero) 

        { 

            Vector2 point1 = gesture.Position - gesture.Delta; 

            Vector2 point2 = gesture.Position; 

            float radius = 12; 

 

            RoundCappedLine line = new RoundCappedLine(point1, point2, radius); 

 

            int yMin = (int)(Math.Min(point1.Y, point2.Y) - radius - 1); 

            int yMax = (int)(Math.Max(point1.Y, point2.Y) + radius + 1); 

 

            yMin = Math.Max(0, Math.Min(canvas.Height, yMin)); 

            yMax = Math.Max(0, Math.Min(canvas.Height, yMax)); 

 

            for (int y = yMin; y < yMax; y++) 

            { 

                xCollection.Clear(); 

                line.GetAllX(y, xCollection); 



 

                if (xCollection.Count == 2) 

                { 

                    int xMin = (int)(Math.Min(xCollection[0],  

                                              xCollection[1]) + 0.5f); 

                    int xMax = (int)(Math.Max(xCollection[0],  

                                              xCollection[1]) + 0.5f); 

 

                    xMin = Math.Max(0, Math.Min(canvas.Width, xMin)); 

                    xMax = Math.Max(0, Math.Min(canvas.Width, xMax)); 

 

                    for (int x = xMin; x < xMax; x++) 

                    { 

                        pixels[y * canvas.Width + x] = Color.Red; 

                    } 

                    yMinUpdate = Math.Min(yMinUpdate, yMin); 

                    yMaxUpdate = Math.Max(yMaxUpdate, yMax); 

                    canvasNeedsUpdate = true; 

                } 

            } 

        } 

    } 

 

    if (canvasNeedsUpdate) 

    { 

        this.GraphicsDevice.Textures[0] = null; 

 

        int height = yMaxUpdate - yMinUpdate; 

        Rectangle rect = new Rectangle(0, yMinUpdate, canvas.Width, height); 

        canvas.SetData<Color>(0, rect, pixels,  

                    yMinUpdate * canvas.Width, height * canvas.Width); 

    } 

    base.Update(gameTime); 

} 

texture.SetData<Color>(pixels); 

texture.SetData<Color>(pixels, startIndex, count); 



texture.SetData<Color>(0, rectangle, pixels, startIndex, count); 

this.GraphicsDevice.Textures[0] = null; 

  

protected override void Draw(GameTime gameTime) 

{ 

    spriteBatch.Begin(); 

    spriteBatch.Draw(canvas, Vector2.Zero, Color.White); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 



 

public Game1() 

{ 

    graphics = new GraphicsDeviceManager(this); 

    Content.RootDirectory = "Content"; 

 

    // Frame rate is 30 fps by default for Windows Phone. 

    TargetElapsedTime = TimeSpan.FromTicks(333333); 

} 



 

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    bool canvasNeedsUpdate = false; 

    int yMinUpdate = Int32.MaxValue, yMaxUpdate = 0; 

 

    TouchCollection touches = TouchPanel.GetState(); 

 

    foreach (TouchLocation touch in touches) 

    { 

        if (touch.State == TouchLocationState.Moved) 

        { 

            TouchLocation previousTouch; 

            touch.TryGetPreviousLocation(out previousTouch); 

 

            Vector2 point1 = previousTouch.Position; 

            Vector2 point2 = touch.Position; 

            float radius = 12; 

 

            RoundCappedLine line = new RoundCappedLine(point1, point2, radius); 

 

    … 

} 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    const int RIPPLE = 10; 

    Texture2D srcTexture; 

    Texture2D dstTexture; 

    uint[] srcPixels; 

    uint[] dstPixels; 

    Vector2 position; 

 

    … 

} 



 

protected override void LoadContent() 

{ 

    // Create a new SpriteBatch, which can be used to draw textures. 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    srcTexture = this.Content.Load<Texture2D>("PetzoldTattoo"); 

    srcPixels = new uint[srcTexture.Width * srcTexture.Height]; 

    srcTexture.GetData<uint>(srcPixels); 

 

    dstTexture = new Texture2D(this.GraphicsDevice,  

                               srcTexture.Width,  

                               srcTexture.Height + 2 * RIPPLE); 

    dstPixels = new uint[dstTexture.Width * dstTexture.Height]; 

 

    Viewport viewport = this.GraphicsDevice.Viewport; 

    position = new Vector2((viewport.Width - dstTexture.Width) / 2,  

                           (viewport.Height - dstTexture.Height) / 2); 

} 

 

 

 

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 



    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    float phase =  

        (MathHelper.TwoPi * (float)gameTime.TotalGameTime.TotalSeconds) %  

                                                            MathHelper.TwoPi; 

 

    for (int xDst = 0; xDst < dstTexture.Width; xDst++) 

    { 

        int xSrc = xDst; 

        float angle = phase - xDst * MathHelper.TwoPi / 100; 

        int offset = (int)(RIPPLE * Math.Sin(angle)); 

 

        for (int yDst = 0; yDst < dstTexture.Height; yDst++) 

        { 

            int dstIndex = yDst * dstTexture.Width + xDst; 

            int ySrc = yDst - RIPPLE + offset; 

            int srcIndex = ySrc * dstTexture.Width + xSrc; 

 

            if (ySrc < 0 || ySrc >= srcTexture.Height) 

                dstPixels[dstIndex] = Color.Transparent.PackedValue; 

            else 

                dstPixels[dstIndex] = srcPixels[srcIndex]; 

       } 

   } 

    this.GraphicsDevice.Textures[0] = null; 

    dstTexture.SetData<uint>(dstPixels); 

 

    base.Update(gameTime); 

} 

 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

 

    spriteBatch.Begin(); 

    spriteBatch.Draw(dstTexture, position, Color.White); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 





 

 

 

 

 

 

 

 

 

 



 

 

 

Vector2 previousPosition = gestureSample.Position - gestureSample.Delta; 

 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    Texture2D texture; 

    Vector2 texturePosition = Vector2.Zero; 

 

    public Game1() 

    { 

        graphics = new GraphicsDeviceManager(this); 

        Content.RootDirectory = "Content"; 

 

        // Frame rate is 30 fps by default for Windows Phone. 

        TargetElapsedTime = TimeSpan.FromTicks(333333); 

 



        TouchPanel.EnabledGestures = GestureType.FreeDrag; 

    } 

    … 

} 

 

protected override void LoadContent() 

{ 

    // Create a new SpriteBatch, which can be used to draw textures. 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    texture = this.Content.Load<Texture2D>("PetzoldTattoo"); 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    while (TouchPanel.IsGestureAvailable) 

    { 

        GestureSample gesture = TouchPanel.ReadGesture(); 

 

        if (gesture.GestureType == GestureType.FreeDrag) 

            texturePosition += gesture.Delta; 

    } 

    base.Update(gameTime); 

} 



 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.CornflowerBlue); 

 

    spriteBatch.Begin(); 

    spriteBatch.Draw(texture, texturePosition, Color.White); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 

while (TouchPanel.IsGestureAvailable) 

{ 

    GestureSample gesture = TouchPanel.ReadGesture(); 

 

    if (gesture.GestureType == GestureType.FreeDrag) 

    { 

        if (gesture.Position.X > texturePosition.X && 

            gesture.Position.X < texturePosition.X + texture.Width && 

            gesture.Position.Y > texturePosition.Y && 

            gesture.Position.Y < texturePosition.Y + texture.Height) 

        { 

            texturePosition += gesture.Delta; 

        } 

    } 

} 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    Texture2D texture; 

    Vector2 screenCenter; 

    Vector2 textureCenter; 

    Vector2 textureScale = Vector2.One; 

 

    public Game1() 

    { 

        graphics = new GraphicsDeviceManager(this); 

        Content.RootDirectory = "Content"; 

 

        // Frame rate is 30 fps by default for Windows Phone. 

        TargetElapsedTime = TimeSpan.FromTicks(333333); 

 

        TouchPanel.EnabledGestures = GestureType.FreeDrag; 

    } 

    … 

} 



 

protected override void LoadContent() 

{ 

    // Create a new SpriteBatch, which can be used to draw textures. 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    Viewport viewport = this.GraphicsDevice.Viewport; 

    screenCenter = new Vector2(viewport.Width / 2, viewport.Height / 2); 

 

    texture = this.Content.Load<Texture2D>("PetzoldTattoo"); 

    textureCenter = new Vector2(texture.Width / 2, texture.Height / 2); 

} 

  

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    while (TouchPanel.IsGestureAvailable) 

    { 

        GestureSample gesture = TouchPanel.ReadGesture(); 

 

        if (gesture.GestureType == GestureType.FreeDrag) 

        { 

            Vector2 prevPosition = gesture.Position - gesture.Delta; 

 

            float scaleX = (gesture.Position.X - screenCenter.X) / 

                                (prevPosition.X - screenCenter.X); 



            float scaleY = (gesture.Position.Y - screenCenter.Y) / 

                                (prevPosition.Y - screenCenter.Y); 

 

            textureScale.X *= scaleX; 

            textureScale.Y *= scaleY; 

        } 

    } 

    base.Update(gameTime); 

} 

  

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.CornflowerBlue); 

 

    spriteBatch.Begin(); 

    spriteBatch.Draw(texture, screenCenter, null, Color.White, 0,  

                     textureCenter, textureScale, SpriteEffects.None, 0); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 



 

    Texture2D texture; 

    Vector2 screenCenter; 

    Vector2 textureCenter; 

    float textureScale = 1; 

    … 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    while (TouchPanel.IsGestureAvailable) 

    { 

        GestureSample gesture = TouchPanel.ReadGesture(); 

 

        if (gesture.GestureType == GestureType.FreeDrag) 

        { 

            Vector2 prevPosition = gesture.Position - gesture.Delta; 

            float scale = 1; 

 

            if (Math.Abs(gesture.Delta.X) > Math.Abs(gesture.Delta.Y)) 

            { 

                scale = (gesture.Position.X - screenCenter.X) / 

                                (prevPosition.X - screenCenter.X); 

            } 

            else if (gesture.Delta.Y != 0) 

            { 

                scale = (gesture.Position.Y - screenCenter.Y) / 

                                (prevPosition.Y - screenCenter.Y); 

            } 

 

            if (!float.IsInfinity(scale) && !float.IsNaN(scale)) 

            { 

                textureScale = Math.Min(10,  

                               Math.Max(0.25f, scale * textureScale)); 

            } 

        } 

    } 

    base.Update(gameTime); 

} 



 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.CornflowerBlue); 

 

    spriteBatch.Begin(); 

    spriteBatch.Draw(texture, screenCenter, null, Color.White, 0, 

                     textureCenter, textureScale, SpriteEffects.None, 0); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 



  

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    Texture2D texture; 

    Vector2 texturePosition; 

    Vector2 textureCenter; 

    float textureRotation; 

    … 

} 

  

protected override void LoadContent() 

{ 

    // Create a new SpriteBatch, which can be used to draw textures. 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    Viewport viewport = this.GraphicsDevice.Viewport; 

    texturePosition = new Vector2(viewport.Width / 2, viewport.Height / 2); 

 

    texture = this.Content.Load<Texture2D>("PetzoldTattoo"); 

    textureCenter = new Vector2(texture.Width / 2, texture.Height / 2); 

} 



  

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    while (TouchPanel.IsGestureAvailable) 

    { 

        GestureSample gesture = TouchPanel.ReadGesture(); 

 

        if (gesture.GestureType == GestureType.FreeDrag) 

        { 

            Vector2 delta = gesture.Delta; 

            Vector2 newPosition = gesture.Position; 

            Vector2 oldPosition = newPosition - delta; 

 

            // Find vectors from center of bitmap to touch points 

            Vector2 oldVector = oldPosition - texturePosition; 

            Vector2 newVector = newPosition - texturePosition; 

 

            // Avoid rotation if fingers are close to center 

            if (newVector.Length() > 25 && oldVector.Length() > 25) 

            { 

                // Find angles from center of bitmap to touch points 

                float oldAngle = (float)Math.Atan2(oldVector.Y, oldVector.X); 

                float newAngle = (float)Math.Atan2(newVector.Y, newVector.X); 

 

                // Adjust texture rotation angle 

                textureRotation += newAngle - oldAngle; 

 

                // Essentially rotate the old vector 

                oldVector = oldVector.Length() / newVector.Length() * newVector; 

 

                // Re-calculate delta 

                delta = newVector - oldVector; 

            } 

            // Move texture 

            texturePosition += delta; 

        } 

    } 

    base.Update(gameTime); 

} 



  

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.CornflowerBlue); 

 

    spriteBatch.Begin(); 

    spriteBatch.Draw(texture, texturePosition, null, Color.White,  

                     textureRotation, textureCenter, 1, SpriteEffects.None, 0); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 



′ ′

′ ′



α



spriteBatch.Begin(SpriteSortMode.Deferred, null, null, null, null, null, matrix); 

Matrix matrix = Matrix.CreateTranslation(xOffset, yOffset, 0); 

 

Matrix matrix = Matrix.CreateScale(xScale, yScale, 1); 

 

Matrix matrix = Matrix.CreateRotationZ(radians); 



Matrix matrix = Matrix.CreateTranslation(-center.X, -center.Y, 0); 

matrix *= Matrix.CreateRotationZ(angle); 

matrix *= Matrix.CreateTranslation(center.X, center.Y, 0); 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    Texture2D texture; 

    Matrix matrix = Matrix.Identity; 

 

    public Game1() 

    { 

        graphics = new GraphicsDeviceManager(this); 

        Content.RootDirectory = "Content"; 

 

        // Frame rate is 30 fps by default for Windows Phone. 

        TargetElapsedTime = TimeSpan.FromTicks(333333); 

 

        TouchPanel.EnabledGestures = GestureType.FreeDrag | GestureType.Pinch; 

    } 

    … 

} 

Matrix matrix = Matrix.Identity; 

Matrix matrix = new Matrix(); 



 

protected override void LoadContent() 

{ 

     // Create a new SpriteBatch, which can be used to draw textures. 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    texture = this.Content.Load<Texture2D>("PetzoldTattoo"); 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    while (TouchPanel.IsGestureAvailable) 

    { 

        GestureSample gesture = TouchPanel.ReadGesture(); 

 

        switch (gesture.GestureType) 

        { 

            case GestureType.FreeDrag: 

                matrix *= Matrix.CreateTranslation(gesture.Delta.X, gesture.Delta.Y, 

0); 

                break; 

 

            case GestureType.Pinch: 

                Vector2 oldPoint1 = gesture.Position - gesture.Delta; 

                Vector2 newPoint1 = gesture.Position; 

                Vector2 oldPoint2 = gesture.Position2 - gesture.Delta2; 

                Vector2 newPoint2 = gesture.Position2; 

 

                matrix *= ComputeScaleMatrix(oldPoint1, oldPoint2, newPoint2); 

                matrix *= ComputeScaleMatrix(newPoint2, oldPoint1, newPoint1); 

                break; 

        } 

    } 

    base.Update(gameTime); 

} 

matrix.M41 += gesture.Delta.X; 

matrix.M42 += gesture.Delta.Y; 



 

Matrix ComputeScaleMatrix(Vector2 refPoint, Vector2 oldPoint, Vector2 newPoint) 

{ 

    float scaleX = (newPoint.X - refPoint.X) / (oldPoint.X - refPoint.X); 

    float scaleY = (newPoint.Y - refPoint.Y) / (oldPoint.Y - refPoint.Y); 

 

    if (float.IsNaN(scaleX) || float.IsInfinity(scaleX) || 

        float.IsNaN(scaleY) || float.IsInfinity(scaleY) || 

        scaleX <= 0 || scaleY <= 0) 

    { 

        return Matrix.Identity; 

    } 

 

    scaleX = Math.Min(1.1f, Math.Max(0.9f, scaleX)); 

    scaleY = Math.Min(1.1f, Math.Max(0.9f, scaleY)); 

 

    Matrix matrix = Matrix.CreateTranslation(-refPoint.X, -refPoint.Y, 0); 

    matrix *= Matrix.CreateScale(scaleX, scaleY, 1); 

    matrix *= Matrix.CreateTranslation(refPoint.X, refPoint.Y, 0); 

 

    return matrix; 

} 

Matrix matrix = Matrix.Identity; 

matrix.M41 -= refPoint.X; 

matrix.M42 -= refPoint.Y; 

 

matrix *= Matrix.CreateScale(scaleX, scaleY, 1); 

 



matrix.M41 += refPoint.X; 

matrix.M42 += refPoint.Y; 

 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.CornflowerBlue); 

 

    spriteBatch.Begin(SpriteSortMode.Deferred, null, null, null, null, null, 

matrix); 

    spriteBatch.Draw(texture, Vector2.Zero, Color.White); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 

Vector2 scale = new Vector2(matrix.M11, matrix.M22); 

Vector2 position = new Vector2(matrix.M41, matrix.M42); 

 

spriteBatch.Begin(); 

spriteBatch.Draw(texture, position, null, Color.White, 0,  

                 Vector2.Zero, scale, SpriteEffects.None, 0); 

spriteBatch.End(); 

Vector3 scale3; 

Quaternion quaternion; 

Vector3 translation3; 

 

matrix.Decompose(out scale3, out quaternion, out translation3); 

 

Vector2 scale = new Vector2(scale3.X, scale3.Y); 

Vector2 position = new Vector2(translation3.X, translation3.Y); 



 

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    while (TouchPanel.IsGestureAvailable) 

    { 

        GestureSample gesture = TouchPanel.ReadGesture(); 

 

        switch (gesture.GestureType) 

        { 

            case GestureType.FreeDrag: 

                Vector2 newPoint = gesture.Position; 

                Vector2 oldPoint = newPoint - gesture.Delta; 

                Vector2 textureCenter = new Vector2(texture.Width / 2, 

texture.Height / 2); 

                Vector2 refPoint = Vector2.Transform(textureCenter, matrix); 

 

                matrix *= ComputeRotateAndTranslateMatrix(refPoint, oldPoint, 

newPoint); 

                break; 

 

            case GestureType.Pinch: 

                Vector2 oldPoint1 = gesture.Position - gesture.Delta; 

                Vector2 newPoint1 = gesture.Position; 

                Vector2 oldPoint2 = gesture.Position2 - gesture.Delta2; 

                Vector2 newPoint2 = gesture.Position2; 

 

                matrix *= ComputeScaleAndRotateMatrix(oldPoint1, oldPoint2, 

newPoint2); 

                matrix *= ComputeScaleAndRotateMatrix(newPoint2, oldPoint1, 

newPoint1); 

                break; 

        } 

    } 

    base.Update(gameTime); 

} 



 

Matrix ComputeRotateAndTranslateMatrix(Vector2 refPoint, Vector2 oldPoint, Vector2 

newPoint) 

{ 

    Matrix matrix = Matrix.Identity; 

    Vector2 delta = newPoint - oldPoint; 

    Vector2 oldVector = oldPoint - refPoint; 

    Vector2 newVector = newPoint - refPoint; 

 

    // Avoid rotation if fingers are close to center 

    if (newVector.Length() > 25 && oldVector.Length() > 25) 

    { 

        // Find angles from center of bitmap to touch points 

        float oldAngle = (float)Math.Atan2(oldVector.Y, oldVector.X); 

        float newAngle = (float)Math.Atan2(newVector.Y, newVector.X); 

 

        // Calculate rotation matrix 

        float angle = newAngle - oldAngle; 

        matrix *= Matrix.CreateTranslation(-refPoint.X, -refPoint.Y, 0); 

        matrix *= Matrix.CreateRotationZ(angle); 

        matrix *= Matrix.CreateTranslation(refPoint.X, refPoint.Y, 0); 

 

        // Essentially rotate the old vector 

        oldVector = oldVector.Length() / newVector.Length() * newVector; 

 

        // Re-calculate delta 

        delta = newVector - oldVector; 

    } 

    // Include translation 

    matrix *= Matrix.CreateTranslation(delta.X, delta.Y, 0); 

    return matrix; 

} 



 

Matrix ComputeScaleAndRotateMatrix(Vector2 refPoint, Vector2 oldPoint, Vector2 

newPoint) 

{ 

    Matrix matrix = Matrix.Identity; 

    Vector2 oldVector = oldPoint - refPoint; 

    Vector2 newVector = newPoint - refPoint; 

 

    // Find angles from reference point to touch points 

    float oldAngle = (float)Math.Atan2(oldVector.Y, oldVector.X); 

    float newAngle = (float)Math.Atan2(newVector.Y, newVector.X); 

 

    // Calculate rotation matrix 

    float angle = newAngle - oldAngle; 

    matrix *= Matrix.CreateTranslation(-refPoint.X, -refPoint.Y, 0); 

    matrix *= Matrix.CreateRotationZ(angle); 

    matrix *= Matrix.CreateTranslation(refPoint.X, refPoint.Y, 0); 

 

    // Essentially rotate the old vector 

    oldVector = oldVector.Length() / newVector.Length() * newVector; 

    float scale = 1; 

 

    // Determine scaling from dominating delta 

    if (Math.Abs(newVector.X - oldVector.X) > Math.Abs(newVector.Y - oldVector.Y)) 

        scale = newVector.X / oldVector.X; 

    else 

        scale = newVector.Y / oldVector.Y; 

 

    // Calculate scaling matrix 

    if (!float.IsNaN(scale) && !float.IsInfinity(scale) && scale > 0) 

    { 

        scale = Math.Min(1.1f, Math.Max(0.9f, scale)); 

 

        matrix *= Matrix.CreateTranslation(-refPoint.X, -refPoint.Y, 0); 

        matrix *= Matrix.CreateScale(scale, scale, 1); 

        matrix *= Matrix.CreateTranslation(refPoint.X, refPoint.Y, 0); 

    } 

    return matrix; 

} 





 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    const float DECELERATION = 1000; // pixels per second squared 

 

    Texture2D texture; 

    Vector2 position = Vector2.Zero; 

    Vector2 velocity; 

    SpriteFont segoe14; 

    StringBuilder text = new StringBuilder(); 

 

    public Game1() 

    { 

        graphics = new GraphicsDeviceManager(this); 

        Content.RootDirectory = "Content"; 

 

        // Frame rate is 30 fps by default for Windows Phone. 

        TargetElapsedTime = TimeSpan.FromTicks(333333); 

 

        TouchPanel.EnabledGestures = GestureType.Flick; 

    } 

    … 

} 

 

protected override void LoadContent() 

{ 

    // Create a new SpriteBatch, which can be used to draw textures. 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    texture = this.Content.Load<Texture2D>("PetzoldTattoo"); 

    segoe14 = this.Content.Load<SpriteFont>("Segoe14"); 

} 



  

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    // Set velocity from Flick gesture 

    while (TouchPanel.IsGestureAvailable) 

    { 

        GestureSample gesture = TouchPanel.ReadGesture(); 

 

        if (gesture.GestureType == GestureType.Flick) 

            velocity += gesture.Delta; 

    } 

 

    // Use velocity to adjust position and decelerate 

    if (velocity != Vector2.Zero) 

    { 

        float elapsedSeconds = (float)gameTime.ElapsedGameTime.TotalSeconds; 

        position += velocity * elapsedSeconds; 

        float newMagnitude = velocity.Length() - DECELERATION * elapsedSeconds; 

        velocity.Normalize(); 

        velocity *= Math.Max(0, newMagnitude); 

    } 

 

    // Display current position and velocity 

    text.Remove(0, text.Length); 

    text.AppendFormat("Position: {0} Velocity: {1}", position, velocity); 

 

    base.Update(gameTime); 

} 

  

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.CornflowerBlue); 

 

    spriteBatch.Begin(); 

    spriteBatch.Draw(texture, position, Color.White); 

    spriteBatch.DrawString(segoe14, text, Vector2.Zero, Color.White); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 







 

using Microsoft.Xna.Framework; 

 

namespace MandelbrotSet 

{ 

    public struct PixelInfo 

    { 



        public static int pixelWidth; 

        public static int pixelHeight; 

        public static double xPixelCoordAtComplexOrigin; 

        public static double yPixelCoordAtComplexOrigin; 

        public static double unitsPerPixel; 

 

        public static bool hasNewColors; 

        public static int firstNewIndex; 

        public static int lastNewIndex; 

 

        public double cReal; 

        public double cImag; 

        public double zReal; 

        public double zImag; 

        public int iteration; 

        public bool finished; 

        public uint packedColor; 

 

        public PixelInfo(int pixelIndex, uint[] pixels) 

        { 

            int x = pixelIndex % pixelWidth; 

            int y = pixelIndex / pixelWidth; 

            cReal = (x - xPixelCoordAtComplexOrigin) * unitsPerPixel; 

            cImag = (yPixelCoordAtComplexOrigin - y) * unitsPerPixel; 

            zReal = 0; 

            zImag = 0; 

            iteration = 0; 

            finished = false; 

            packedColor = pixels != null ? pixels[pixelIndex] : 

Color.Black.PackedValue; 

        } 

 

        public bool Iterate() 

        { 

            double zImagSquared = zImag * zImag; 

            zImag = 2 * zReal * zImag + cImag; 

            zReal = zReal * zReal - zImagSquared + cReal; 

 

            if (zReal * zReal + zImag * zImag >= 4.0) 

            { 

                finished = true; 

                return true; 

            } 

            iteration++; 

            return false; 

        } 

    } 

} 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 



    Viewport viewport; 

    Texture2D texture; 

    uint[] pixels; 

    PixelInfo[] pixelInfos; 

    Matrix drawMatrix = Matrix.Identity; 

    int globalIteration = 0; 

    object pixelInfosLock = new object(); 

 

    SpriteFont segoe14; 

    StringBuilder upperLeftCoordText = new StringBuilder(); 

    StringBuilder lowerRightCoordText = new StringBuilder(); 

    StringBuilder upperRightStatusText = new StringBuilder(); 

    Vector2 lowerRightCoordPosition, upperRightStatusPosition; 

 

    public Game1() 

    { 

        graphics = new GraphicsDeviceManager(this); 

        Content.RootDirectory = "Content"; 

 

        // Frame rate is 30 fps by default for Windows Phone. 

        TargetElapsedTime = TimeSpan.FromTicks(333333); 

 

        // Set full screen & enable gestures 

        graphics.IsFullScreen = true; 

        TouchPanel.EnabledGestures = GestureType.FreeDrag | GestureType.DragComplete 

| 

                                     GestureType.Pinch | GestureType.PinchComplete; 

    } 

    … 

} 

 

protected override void LoadContent() 

{ 

    // Create a new SpriteBatch, which can be used to draw textures. 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    viewport = this.GraphicsDevice.Viewport; 

    segoe14 = this.Content.Load<SpriteFont>("Segoe14"); 

} 



 

public static void SaveToPhoneServiceState(this Texture2D texture, string key) 

{ 

    MemoryStream memoryStream = new MemoryStream(); 

    texture.SaveAsPng(memoryStream, texture.Width, texture.Height); 

    PhoneApplicationService.Current.State[key] = memoryStream.GetBuffer(); 

} 

 

public static Texture2D LoadFromPhoneServiceState(GraphicsDevice graphicsDevice, 

string key) 

{ 

    Texture2D texture = null; 

 

    if (PhoneApplicationService.Current.State.ContainsKey(key)) 

    { 



        byte[] buffer = PhoneApplicationService.Current.State[key] as byte[]; 

        MemoryStream memoryStream = new MemoryStream(buffer); 

        texture = Texture2D.FromStream(graphicsDevice, memoryStream); 

        memoryStream.Close(); 

    } 

    return texture; 

} 

 

protected override void OnActivated(object sender, EventArgs args) 

{ 

    PhoneApplicationService appService = PhoneApplicationService.Current; 

 

    if (appService.State.ContainsKey("xOrigin") && 

        appService.State.ContainsKey("yOrigin") && 

        appService.State.ContainsKey("resolution")) 

    { 

        PixelInfo.xPixelCoordAtComplexOrigin = (double)appService.State["xOrigin"]; 

        PixelInfo.yPixelCoordAtComplexOrigin = (double)appService.State["yOrigin"]; 

        PixelInfo.unitsPerPixel = (double)appService.State["resolution"]; 

    } 

    else 

    { 

        // Program running from beginning 

        PixelInfo.xPixelCoordAtComplexOrigin = 2 * viewport.Width / 3f; 

        PixelInfo.yPixelCoordAtComplexOrigin = viewport.Height / 2; 

        PixelInfo.unitsPerPixel = Math.Max(2.5 / viewport.Height,  

                                           3.0 / viewport.Width); 

    } 

 

    UpdateCoordinateText(); 

 

    // Restore bitmap from tombstoning or recreate it 

    texture = Texture2DExtensions.LoadFromPhoneServiceState(this.GraphicsDevice,  

                                                            "mandelbrotBitmap"); 

    if (texture == null) 

        texture = new Texture2D(this.GraphicsDevice, viewport.Width, 

viewport.Height); 

 

    // Get texture information and pixels array 

    PixelInfo.pixelWidth = texture.Width; 

    PixelInfo.pixelHeight = texture.Height; 

    int numPixels = PixelInfo.pixelWidth * PixelInfo.pixelHeight; 

    pixels = new uint[numPixels]; 

    texture.GetData<uint>(pixels); 

 

    // Create and initialize PixelInfo array 

    pixelInfos = new PixelInfo[numPixels]; 



    InitializePixelInfo(pixels); 

 

    // Start up the calculation thread 

    Thread thread = new Thread(PixelSetterThread); 

    thread.Start(); 

 

    base.OnActivated(sender, args); 

} 

 

protected override void OnDeactivated(object sender, EventArgs args) 

{ 

    PhoneApplicationService.Current.State["xOrigin"] = 

PixelInfo.xPixelCoordAtComplexOrigin; 

    PhoneApplicationService.Current.State["yOrigin"] = 

PixelInfo.yPixelCoordAtComplexOrigin; 

    PhoneApplicationService.Current.State["resolution"] = PixelInfo.unitsPerPixel; 

 

    texture.SaveToPhoneServiceState("mandelbrotBitmap"); 

 

    base.OnDeactivated(sender, args); 

} 

 

void InitializePixelInfo(uint[] pixels) 

{ 

    for (int index = 0; index < pixelInfos.Length; index++) 

    { 

        pixelInfos[index] = new PixelInfo(index, pixels); 

    } 

 

    PixelInfo.hasNewColors = true; 

    PixelInfo.firstNewIndex = 0; 

    PixelInfo.lastNewIndex = pixelInfos.Length - 1; 

} 

  

void PixelSetterThread() 

{ 

    int pixelIndex = 0; 

 

    while (true) 

    { 

        lock (pixelInfosLock) 

        { 

            if (!pixelInfos[pixelIndex].finished) 

            { 

                if (pixelInfos[pixelIndex].Iterate()) 



                { 

                    int iteration = pixelInfos[pixelIndex].iteration; 

                    pixelInfos[pixelIndex].packedColor = 

                                            GetPixelColor(iteration).PackedValue; 

 

                    PixelInfo.hasNewColors = true; 

                    PixelInfo.firstNewIndex = Math.Min(PixelInfo.firstNewIndex, 

pixelIndex); 

                    PixelInfo.lastNewIndex = Math.Max(PixelInfo.lastNewIndex, 

pixelIndex); 

                } 

                else 

                { 

                    // Special case: On scale up, prevent blocks of color from  

                    //      remaining inside the Mandelbrot Set 

                    if (pixelInfos[pixelIndex].iteration == 500 &&  

                        pixelInfos[pixelIndex].packedColor != 

Color.Black.PackedValue) 

                    { 

                        pixelInfos[pixelIndex].packedColor = 

Color.Black.PackedValue; 

 

                        PixelInfo.hasNewColors = true; 

                        PixelInfo.firstNewIndex =  

                                        Math.Min(PixelInfo.firstNewIndex, 

pixelIndex); 

                        PixelInfo.lastNewIndex =  

                                        Math.Max(PixelInfo.lastNewIndex, 

pixelIndex); 

                    } 

                } 

            } 

 

            if (++pixelIndex == pixelInfos.Length) 

            { 

                pixelIndex = 0; 

                globalIteration++; 

            } 

        } 

    } 

} 

 

Color GetPixelColor(int iteration) 

{ 

    float proportion = (iteration / 32f) % 1; 

 

    if (proportion < 0.5) 

        return new Color(1 - 2 * proportion, 0, 2 * proportion); 

 

    proportion = 2 * (proportion - 0.5f); 

 

    return new Color(0, proportion, 1 - proportion); 

} 



 

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    // Update texture from pixels array from pixelInfos array 

    if (PixelInfo.hasNewColors) 

    { 

        lock (pixelInfosLock) 

        { 

            // Transfer new colors to pixels array 

            for (int pixelIndex = PixelInfo.firstNewIndex; 

                     pixelIndex <= PixelInfo.lastNewIndex; 

                     pixelIndex++) 

            { 

                pixels[pixelIndex] = pixelInfos[pixelIndex].packedColor; 

            } 

 

            // Transfer new pixels to texture 

            int firstRow = PixelInfo.firstNewIndex / texture.Width; 

            int numRows = PixelInfo.lastNewIndex / texture.Width - firstRow + 1; 

            Rectangle rect = new Rectangle(0, firstRow, texture.Width, numRows); 

            texture.SetData<uint>(0, rect, pixels, firstRow * texture.Width,  

                                                   numRows * texture.Width); 



 

            // Reset PixelInfo  

            PixelInfo.hasNewColors = false; 

            PixelInfo.firstNewIndex = Int32.MaxValue; 

            PixelInfo.lastNewIndex = 0; 

        } 

    } 

 

    // Update globalIteration display 

    upperRightStatusText.Remove(0, upperRightStatusText.Length); 

    upperRightStatusText.AppendFormat("{0}", globalIteration + 1); 

    Vector2 textSize = segoe14.MeasureString(upperRightStatusText); 

    upperRightStatusPosition = new Vector2(viewport.Width - textSize.X, 0); 

    … 

} 

  

protected override void Update(GameTime gameTime) 

{ 

    … 

    // Read touch gestures 

    while (TouchPanel.IsGestureAvailable) 

    { 

        GestureSample gesture = TouchPanel.ReadGesture(); 

 

        switch (gesture.GestureType) 

        { 

            case GestureType.FreeDrag: 

                // Adjust drawMatrix for shifting 

                drawMatrix.M41 += gesture.Delta.X; 

                drawMatrix.M42 += gesture.Delta.Y; 

                break; 

 

            case GestureType.DragComplete: 

                // Update texture from pixels from shifted pixelInfos 



                lock (pixelInfosLock) 

                { 

                    pixelInfos = TranslatePixelInfo(pixelInfos, drawMatrix); 

 

                    for (int pixelIndex = 0; pixelIndex < pixelInfos.Length; 

pixelIndex++) 

                        pixels[pixelIndex] = pixelInfos[pixelIndex].packedColor; 

 

                    PixelInfo.hasNewColors = false; 

                    PixelInfo.firstNewIndex = Int32.MaxValue; 

                    PixelInfo.lastNewIndex = 0; 

                } 

                texture.SetData<uint>(pixels); 

 

                drawMatrix = Matrix.Identity; 

                globalIteration = 0; 

                break; 

            … 

        } 

        UpdateCoordinateText(); 

    } 

    base.Update(gameTime); 

} 

 

PixelInfo[] TranslatePixelInfo(PixelInfo[] srcPixelInfos, Matrix drawMatrix) 

{ 

    int x = (int)(drawMatrix.M41 + 0.5); 

    int y = (int)(drawMatrix.M42 + 0.5); 

    PixelInfo.xPixelCoordAtComplexOrigin += x; 

    PixelInfo.yPixelCoordAtComplexOrigin += y; 

    PixelInfo[] dstPixelInfos = new PixelInfo[srcPixelInfos.Length]; 

 

    for (int dstY = 0; dstY < PixelInfo.pixelHeight; dstY++) 

    { 

        int srcY = dstY - y; 

        int srcRow = srcY * PixelInfo.pixelWidth; 



        int dstRow = dstY * PixelInfo.pixelWidth; 

 

        for (int dstX = 0; dstX < PixelInfo.pixelWidth; dstX++) 

        { 

            int srcX = dstX - x; 

            int dstIndex = dstRow + dstX; 

 

            if (srcX >= 0 && srcX < PixelInfo.pixelWidth &&  

                srcY >= 0 && srcY < PixelInfo.pixelHeight) 

            { 

                int srcIndex = srcRow + srcX; 

                dstPixelInfos[dstIndex] = pixelInfos[srcIndex]; 

            } 

            else 

            { 

                dstPixelInfos[dstIndex] = new PixelInfo(dstIndex, null); 

            } 

        } 

    } 

    return dstPixelInfos; 

} 



  

protected override void Update(GameTime gameTime) 

{ 

    … 

    // Read touch gestures 

    while (TouchPanel.IsGestureAvailable) 

    { 

        GestureSample gesture = TouchPanel.ReadGesture(); 

 

        switch (gesture.GestureType) 

        { 

            … 

            case GestureType.Pinch: 

                bool xDominates = Math.Abs(gesture.Delta.X) + 

Math.Abs(gesture.Delta2.X) >  

                                  Math.Abs(gesture.Delta.Y) + 

Math.Abs(gesture.Delta2.Y); 

 

                Vector2 oldPoint1 = gesture.Position - gesture.Delta; 

                Vector2 newPoint1 = gesture.Position; 

                Vector2 oldPoint2 = gesture.Position2 - gesture.Delta2; 

                Vector2 newPoint2 = gesture.Position2; 

 

                drawMatrix *= ComputeScaleMatrix(oldPoint1, oldPoint2, newPoint2, 

                                                 xDominates); 

                drawMatrix *= ComputeScaleMatrix(newPoint2, oldPoint1, newPoint1,  

                                                 xDominates); 

                break; 

 

            case GestureType.PinchComplete: 

                // Set texture from zoomed pixels 

                pixels = ZoomPixels(pixels, drawMatrix); 

                texture.SetData<uint>(pixels); 

 

                // Set new PixelInfo parameters 



                PixelInfo.xPixelCoordAtComplexOrigin *= drawMatrix.M11; 

                PixelInfo.xPixelCoordAtComplexOrigin += drawMatrix.M41; 

                PixelInfo.yPixelCoordAtComplexOrigin *= drawMatrix.M22; 

                PixelInfo.yPixelCoordAtComplexOrigin += drawMatrix.M42; 

                PixelInfo.unitsPerPixel /= drawMatrix.M11; 

 

                // Reinitialize PpixelInfos 

                lock (pixelInfosLock) 

                { 

                    InitializePixelInfo(pixels); 

                } 

 

                drawMatrix = Matrix.Identity; 

                globalIteration = 0; 

                break; 

        } 

        UpdateCoordinateText(); 

    } 

    base.Update(gameTime); 

} 

  

Matrix ComputeScaleMatrix(Vector2 refPoint, Vector2 oldPoint, Vector2 newPoint,  

                          bool xDominates) 

{ 

    float scale = 1; 

 

    if (xDominates) 

        scale = (newPoint.X - refPoint.X) / (oldPoint.X - refPoint.X); 

    else 

        scale = (newPoint.Y - refPoint.Y) / (oldPoint.Y - refPoint.Y); 

 

    if (float.IsNaN(scale) || float.IsInfinity(scale) || scale < 0) 

    { 

        return Matrix.Identity; 

    } 

 

    scale = Math.Min(1.1f, Math.Max(0.9f, scale)); 

 

    Matrix matrix = Matrix.CreateTranslation(-refPoint.X, -refPoint.Y, 0); 

    matrix *= Matrix.CreateScale(scale, scale, 1); 

    matrix *= Matrix.CreateTranslation(refPoint.X, refPoint.Y, 0); 

 

    return matrix; 

} 



  

uint[] ZoomPixels(uint[] srcPixels, Matrix matrix) 

{ 

    Matrix invMatrix = Matrix.Invert(matrix); 

    uint[] dstPixels = new uint[srcPixels.Length]; 

 

    for (int dstY = 0; dstY < PixelInfo.pixelHeight; dstY++) 

    { 

        int dstRow = dstY * PixelInfo.pixelWidth; 

 

        for (int dstX = 0; dstX < PixelInfo.pixelWidth; dstX++) 

        { 

            int dstIndex = dstRow + dstX; 

            Vector2 dst = new Vector2(dstX, dstY); 

            Vector2 src = Vector2.Transform(dst, invMatrix); 

            int srcX = (int)(src.X + 0.5f); 

            int srcY = (int)(src.Y + 0.5f); 

 

            if (srcX >= 0 && srcX < PixelInfo.pixelWidth &&  

                srcY >= 0 && srcY < PixelInfo.pixelHeight) 

            { 

                int srcIndex = srcY * PixelInfo.pixelWidth + srcX; 

                dstPixels[dstIndex] = srcPixels[srcIndex]; 

            } 

            else 

            { 

                dstPixels[dstIndex] = Color.Black.PackedValue; 

            } 

        } 

    } 

    return dstPixels; 

} 



  

void UpdateCoordinateText() 

{ 

    double xAdjustedPixelCoord =  

        PixelInfo.xPixelCoordAtComplexOrigin * drawMatrix.M11 + drawMatrix.M41; 

    double yAdjustedPixelCoord = 

        PixelInfo.yPixelCoordAtComplexOrigin * drawMatrix.M22 + drawMatrix.M42; 

    double adjustedUnitsPerPixel = PixelInfo.unitsPerPixel / drawMatrix.M11; 

 

    double xUpperLeft = -adjustedUnitsPerPixel * xAdjustedPixelCoord; 

    double yUpperLeft = adjustedUnitsPerPixel * yAdjustedPixelCoord; 

 

    upperLeftCoordText.Remove(0, upperLeftCoordText.Length); 

    upperLeftCoordText.AppendFormat("X:{0} Y:{1}", xUpperLeft, yUpperLeft); 

 

    double xLowerRight = xUpperLeft + PixelInfo.pixelWidth * adjustedUnitsPerPixel; 

    double yLowerRight = -yUpperLeft + PixelInfo.pixelHeight * 

adjustedUnitsPerPixel; 

 

    lowerRightCoordText.Remove(0, lowerRightCoordText.Length); 

    lowerRightCoordText.AppendFormat("X:{0} Y:{1}", xLowerRight, yLowerRight); 

 

    Vector2 textSize = segoe14.MeasureString(lowerRightCoordText); 

    lowerRightCoordPosition = new Vector2(viewport.Width - textSize.X,  

                                          viewport.Height - textSize.Y); 

} 

  

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Black); 

 

    // Draw Mandelbrot Set image 

    spriteBatch.Begin(SpriteSortMode.Immediate, null, null, null, null, null, 

drawMatrix); 

    spriteBatch.Draw(texture, Vector2.Zero, null, Color.White, 

                     0, Vector2.Zero, 1, SpriteEffects.None, 0); 

    spriteBatch.End(); 

 

    // Draw coordinate and status text 

    spriteBatch.Begin(); 

    spriteBatch.DrawString(segoe14, upperLeftCoordText, Vector2.Zero, Color.White); 

    spriteBatch.DrawString(segoe14, lowerRightCoordText,  



                                    lowerRightCoordPosition, Color.White); 

    spriteBatch.DrawString(segoe14, upperRightStatusText,  

                                    upperRightStatusPosition, Color.White); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 



 

using Microsoft.Xna.Framework.Input.Touch; 

 

namespace Petzold.Phone.Xna 

{ 

    public interface IProcessTouch 

    { 

        bool ProcessTouch(TouchLocation touch); 

    } 

} 

 

public class Dragger : DrawableGameComponent, IProcessTouch 

{ 

    SpriteBatch spriteBatch; 

    int? touchId; 

 

    public event EventHandler PositionChanged; 

 

    public Dragger(Game game) 

        : base(game) 

    { 

    } 

 

    public Texture2D Texture { set; get; } 

    public Vector2 Origin { set; get; } 

    public Vector2 Position { set; get; } 

 

    … 

 

} 



 

protected override void  LoadContent() 

{ 

    spriteBatch = new SpriteBatch(this.GraphicsDevice); 

 

    // Create default texture 

    int radius = 48; 

    Texture2D texture = new Texture2D(this.GraphicsDevice, 2 * radius, 2 * radius); 

    uint[] pixels = new uint[texture.Width * texture.Height]; 

 

    for (int y = 0; y < texture.Height; y++) 

        for (int x = 0; x < texture.Width; x++) 

        { 

            Color clr = Color.Transparent; 

 

            if ((x - radius) * (x - radius) + 

                (y - radius) * (y - radius) < 

                radius * radius) 

            { 

                clr = new Color(0, 128, 128, 128); 

            } 

            pixels[y * texture.Width + x] = clr.PackedValue; 

        } 

    texture.SetData<uint>(pixels); 

 

    Texture = texture; 

    Origin = new Vector2(radius, radius); 

 

    base.LoadContent(); 

} 



  

public bool ProcessTouch(TouchLocation touch) 

{ 

    if (Texture == null) 

        return false; 

 

    bool touchHandled = false; 

                 

    switch (touch.State) 

    { 

        case TouchLocationState.Pressed: 

            if ((touch.Position.X > Position.X - Origin.X) && 

                (touch.Position.X < Position.X - Origin.X + Texture.Width) && 

                (touch.Position.Y > Position.Y - Origin.Y) && 

                (touch.Position.Y < Position.Y - Origin.Y + Texture.Height)) 

            { 

                touchId = touch.Id; 

                touchHandled = true; 

            } 

            break; 

 

        case TouchLocationState.Moved: 

            if (touchId.HasValue && touchId.Value == touch.Id) 

            { 

                TouchLocation previousTouch; 

                touch.TryGetPreviousLocation(out previousTouch); 

                Position += touch.Position - previousTouch.Position; 

 

                // Fire the event! 

                if (PositionChanged != null) 

                    PositionChanged(this, EventArgs.Empty); 

 

                touchHandled = true; 

            } 

            break; 

 

        case TouchLocationState.Released: 

            if (touchId.HasValue && touchId.Value == touch.Id) 

            { 

                touchId = null; 

                touchHandled = true; 

            } 

            break; 

    } 

    return touchHandled; 

} 



  

public override void Draw(GameTime gameTime) 

{ 

    if (Texture != null) 

    { 

        spriteBatch.Begin(); 

        spriteBatch.Draw(Texture, Position, null, Color.White, 

                         0, Origin, 1, SpriteEffects.None, 0); 

        spriteBatch.End(); 

    } 

    base.Draw(gameTime); 

} 





 

static Matrix ComputeAffineTransform(Vector2 ptUL, Vector2 ptUR, Vector2 ptLL) 

{ 

    return new Matrix() 

    { 

        M11 = (ptUR.X - ptUL.X), 

        M12 = (ptUR.Y - ptUL.Y), 

        M21 = (ptLL.X - ptUL.X), 

        M22 = (ptLL.Y - ptUL.Y), 

        M33 = 1, 

        M41 = ptUL.X, 

        M42 = ptUL.Y, 

        M44 = 1 

    }; 

} 

 

public static Matrix ComputeMatrix(Vector2 size, Vector2 ptUL, Vector2 ptUR, Vector2 

ptLL) 

{ 

     // Scale transform 

     Matrix S = Matrix.CreateScale(1 / size.X, 1 / size.Y, 1); 

 

     // Affine transform 

     Matrix A = ComputeAffineTransform(ptUL, ptUR, ptLL); 

 

    // Product of two transforms 

    return S * A; 

} 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    Texture2D texture; 

    Matrix matrix = Matrix.Identity; 

    Dragger draggerUL, draggerUR, draggerLL; 

 

    … 

 

    protected override void Initialize() 

    { 

        draggerUL = new Dragger(this); 

        draggerUL.PositionChanged += OnDraggerPositionChanged; 

        this.Components.Add(draggerUL); 

 

        draggerUR = new Dragger(this); 

        draggerUR.PositionChanged += OnDraggerPositionChanged; 

        this.Components.Add(draggerUR); 

 

        draggerLL = new Dragger(this); 

        draggerLL.PositionChanged += OnDraggerPositionChanged; 

        this.Components.Add(draggerLL); 

 

        base.Initialize(); 

    } 

    … 

} 



  

protected override void LoadContent() 

{ 

    // Create a new SpriteBatch, which can be used to draw textures. 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    Viewport viewport = this.GraphicsDevice.Viewport; 

    texture = this.Content.Load<Texture2D>("PetzoldTattoo"); 

 

    draggerUL.Position = new Vector2((viewport.Width - texture.Width) / 2, 

                                     (viewport.Height - texture.Height) / 2); 

 

    draggerUR.Position = draggerUL.Position + new Vector2(texture.Width, 0); 

    draggerLL.Position = draggerUL.Position + new Vector2(0, texture.Height); 

 

    OnDraggerPositionChanged(null, EventArgs.Empty); 

} 

 

void OnDraggerPositionChanged(object sender, EventArgs args) 

{ 

    matrix = MatrixHelper.ComputeMatrix(new Vector2(texture.Width, texture.Height), 

                                        draggerUL.Position, 

                                        draggerUR.Position, 

                                        draggerLL.Position); 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 



        this.Exit(); 

 

    TouchCollection touches = TouchPanel.GetState(); 

 

    foreach (TouchLocation touch in touches) 

    { 

        bool touchHandled = false; 

 

        foreach (GameComponent component in this.Components) 

        { 

            if (component is IProcessTouch && 

                (component as IProcessTouch).ProcessTouch(touch)) 

            { 

                touchHandled = true; 

                break; 

            } 

        } 

 

        if (touchHandled == true) 

            continue; 

    } 

 

    base.Update(gameTime); 

} 

 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.CornflowerBlue); 

 

    spriteBatch.Begin(SpriteSortMode.Immediate, null, null, null, null, null, 

matrix); 

    spriteBatch.Draw(texture, Vector2.Zero, Color.White); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 



′

′

′ ′ ′ ′

  

′′

′





′



 

public static Matrix ComputeMatrix(Vector2 size, Vector2 ptUL, Vector2 ptUR,  

                                                 Vector2 ptLL, Vector2 ptLR) 

{ 

    // Scale transform 

    Matrix S = Matrix.CreateScale(1 / size.X, 1 / size.Y, 1); 

 

    // Affine transform 

    Matrix A = ComputeAffineTransform(ptUL, ptUR, ptLL); 

 

    // Non-Affine transform 

    Matrix B = new Matrix(); 

    float den = A.M11 * A.M22 - A.M12 * A.M21; 

    float a = (A.M22 * ptLR.X - A.M21 * ptLR.Y +  

               A.M21 * A.M42 - A.M22 * A.M41) / den; 

 

    float b = (A.M11 * ptLR.Y - A.M12 * ptLR.X +  

               A.M12 * A.M41 - A.M11 * A.M42) / den; 

 

    B.M11 = a / (a + b - 1); 

    B.M22 = b / (a + b - 1); 

    B.M33 = 1; 

    B.M14 = B.M11 - 1; 

    B.M24 = B.M22 - 1; 

    B.M44 = 1; 

 

    // Product of three transforms 

    return S * B * A; 

} 







 

public class Button : DrawableGameComponent, IProcessTouch 

{ 

    SpriteBatch spriteBatch; 

    Texture2D tinyTexture; 

    Vector2 textPosition; 

    bool isPressed; 

    int? touchId = null; 

 

    public event EventHandler Click; 

 

    public Button(Game game, string text) 

        : base(game) 

    { 

        Text = text; 

    } 

 

    public Rectangle Destination { set; get; } 

    public SpriteFont SpriteFont { set; get; } 

    public string Text { set; get; } 

    … 

} 



  

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(this.GraphicsDevice); 

 

    tinyTexture = new Texture2D(this.GraphicsDevice, 1, 1); 

    tinyTexture.SetData<uint>(new uint[] { Color.White.PackedValue }); 

 

    base.LoadContent(); 

} 

  

public override void Update(GameTime gameTime) 

{ 

    if (SpriteFont != null && !String.IsNullOrEmpty(Text)) 

    { 

        Vector2 textSize = SpriteFont.MeasureString(Text); 

        textPosition =  

            new Vector2((int)(Destination.Left + (Destination.Width - textSize.X) / 

2),  

                        (int)(Destination.Top + (Destination.Height - textSize.Y) / 

2)); 

    } 

    base.Update(gameTime); 

} 



  

public bool ProcessTouch(TouchLocation touch) 

{ 

    bool touchHandled = false; 

    bool isInside = Destination.Contains((int)touch.Position.X, 

                                         (int)touch.Position.Y); 

    switch (touch.State) 

    { 

        case TouchLocationState.Pressed: 

            if (isInside) 

            { 

                isPressed = true; 

                touchId = touch.Id; 

                touchHandled = true; 

            } 

            break; 

 

        case TouchLocationState.Moved: 

            if (touchId.HasValue && touchId.Value == touch.Id) 

            { 

                isPressed = isInside; 

                touchHandled = true; 

            } 

            break; 

 

        case TouchLocationState.Released: 

            if (touchId.HasValue && touchId.Value == touch.Id) 

            { 

                if (isInside && Click != null) 

                    Click(this, EventArgs.Empty); 

 

                touchId = null; 

                isPressed = false; 

                touchHandled = true; 

            } 

            break; 

    } 

    return touchHandled; 

} 

  

public override void Draw(GameTime gameTime) 

{ 



    spriteBatch.Begin(); 

 

    if (isPressed) 

    { 

        // Draw reverse-video background 

        spriteBatch.Draw(tinyTexture, Destination, Color.White); 

    } 

    else 

    { 

        // Draw button border and background 

        Rectangle rect = Destination; 

 

        spriteBatch.Draw(tinyTexture, rect, Color.White); 

        rect.Inflate(-3, -3); 

        spriteBatch.Draw(tinyTexture, rect, Color.Black); 

    } 

 

    // Draw button text 

    if (SpriteFont != null && !String.IsNullOrEmpty(Text)) 

        spriteBatch.DrawString(SpriteFont, Text, textPosition,  

                               isPressed ? Color.Black : Color.White); 

 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 

 

using System; 

using Microsoft.Xna.Framework; 

using Microsoft.Xna.Framework.Graphics; 

using Microsoft.Xna.Framework.Input.Touch; 

 

namespace PhingerPaint 

{ 

    public class ColorBlock : DrawableGameComponent 

    { 

        SpriteBatch spriteBatch; 

        Texture2D block; 

 

        public ColorBlock(Game game) : base(game) 

        { 

        } 

 

        public Color Color { set; get; } 

        public Rectangle Destination { set; get; } 

        public bool IsSelected { set; get; } 

 



        public override void Initialize() 

        { 

            base.Initialize(); 

        } 

 

        protected override void LoadContent() 

        { 

            spriteBatch = new SpriteBatch(this.GraphicsDevice); 

            block = new Texture2D(this.GraphicsDevice, 1, 1); 

            block.SetData<uint>(new uint[] { Color.White.PackedValue }); 

 

            base.LoadContent(); 

        } 

 

        public override void Update(GameTime gameTime) 

        { 

            base.Update(gameTime); 

        } 

 

        public override void Draw(GameTime gameTime) 

        { 

            Rectangle rect = Destination; 

 

            spriteBatch.Begin(); 

            spriteBatch.Draw(block, rect, IsSelected ? Color.White : 

Color.DarkGray); 

            rect.Inflate(-6, -6); 

            spriteBatch.Draw(block, rect, Color); 

            spriteBatch.End(); 

 

            base.Draw(gameTime); 

        } 

    } 

} 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    Texture2D canvas; 

    Vector2 canvasSize; 

    Vector2 canvasPosition; 

    uint[] pixels; 

    List<float> xCollection = new List<float>(); 

 

    Button clearButton, saveButton; 

    string filename; 

 

    List<ColorBlock> colorBlocks = new List<ColorBlock>(); 

    Color drawingColor = Color.Blue; 

    int? touchIdToIgnore; 

    … 

} 

  

public Game1() 

{ 

    graphics = new GraphicsDeviceManager(this); 

    Content.RootDirectory = "Content"; 

 

    // Frame rate is 30 fps by default for Windows Phone. 

    TargetElapsedTime = TimeSpan.FromTicks(333333); 

 

    // Set to portrait mode but leave room for status bar 

    graphics.PreferredBackBufferWidth = 480; 

    graphics.PreferredBackBufferHeight = 768; 

} 



 

protected override void Initialize() 

{ 

    // Create Button components 

    clearButton = new Button(this, "clear"); 

    clearButton.Click += OnClearButtonClick; 

    this.Components.Add(clearButton); 

 

    saveButton = new Button(this, "save"); 

    saveButton.Click += OnSaveButtonClick; 

    this.Components.Add(saveButton); 

 

    // Create ColorBlock components 

    Color[] colors = { Color.Red, Color.Green, Color.Blue,  

                       Color.Cyan, Color.Magenta, Color.Yellow, 

                       Color.Black, new Color(0.2f, 0.2f, 0.2f),  

                                    new Color(0.4f, 0.4f, 0.4f),  

                                    new Color(0.6f, 0.6f, 0.6f),  

                                    new Color(0.8f, 0.8f, 0.8f), Color.White }; 

 

    foreach (Color clr in colors) 

    { 

        ColorBlock colorBlock = new ColorBlock(this); 

        colorBlock.Color = clr; 

        colorBlocks.Add(colorBlock); 

        this.Components.Add(colorBlock); 

    } 

    base.Initialize(); 

} 

 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    Rectangle clientBounds = this.GraphicsDevice.Viewport.Bounds; 

    SpriteFont segoe14 = this.Content.Load<SpriteFont>("Segoe14"); 

 

    // Set up Button components 

    clearButton.SpriteFont = segoe14; 

    saveButton.SpriteFont = segoe14; 

 

    Vector2 textSize = segoe14.MeasureString(clearButton.Text); 



    int buttonWidth = (int)(2 * textSize.X); 

    int buttonHeight = (int)(1.5 * textSize.Y); 

 

    clearButton.Destination = 

        new Rectangle(clientBounds.Left + 20, 

                      clientBounds.Bottom - 2 - buttonHeight, 

                      buttonWidth, buttonHeight); 

 

    saveButton.Destination =  

        new Rectangle(clientBounds.Right - 20 - buttonWidth, 

                      clientBounds.Bottom - 2 - buttonHeight, 

                      buttonWidth, buttonHeight); 

 

    int colorBlockSize = clientBounds.Width / (colorBlocks.Count / 2) - 2; 

    int xColorBlock = 2; 

    int yColorBlock = 2; 

 

    foreach (ColorBlock colorBlock in colorBlocks) 

    { 

        colorBlock.Destination = new Rectangle(xColorBlock, yColorBlock,  

                                               colorBlockSize, colorBlockSize); 

        xColorBlock += colorBlockSize + 2; 

 

        if (xColorBlock + colorBlockSize > clientBounds.Width) 

        { 

            xColorBlock = 2; 

            yColorBlock += colorBlockSize + 2; 

        } 

    } 

 

    canvasPosition = new Vector2(0, 2 * colorBlockSize + 6); 

    canvasSize = new Vector2(clientBounds.Width, 

                             clientBounds.Height - canvasPosition.Y 

                                                 - buttonHeight - 4); 

} 



 

protected override void OnActivated(object sender, EventArgs args) 

{ 

    // Recover from tombstoning 

    bool newlyCreated = false; 

    canvas = Texture2DExtensions.LoadFromPhoneServiceState(this.GraphicsDevice,  

                                                           "canvas"); 

    if (canvas == null) 

    { 

        // Otherwise create new Texture2D 

        canvas = new Texture2D(this.GraphicsDevice, (int)canvasSize.X,  

                                                    (int)canvasSize.Y); 

        newlyCreated = true; 

    } 

 

    // Create pixels array 

    pixels = new uint[canvas.Width * canvas.Height]; 

    canvas.GetData<uint>(pixels); 

 

    if (newlyCreated) 

        ClearPixelArray(); 

 

    // Get drawing color from State, initialize selected ColorBlock 

    if (PhoneApplicationService.Current.State.ContainsKey("color")) 

        drawingColor = (Color)PhoneApplicationService.Current.State["color"]; 

 

    foreach (ColorBlock colorBlock in colorBlocks) 

        colorBlock.IsSelected = colorBlock.Color == drawingColor; 

 

    base.OnActivated(sender, args); 

} 

 

protected override void OnDeactivated(object sender, EventArgs args) 

{ 

    PhoneApplicationService.Current.State["color"] = drawingColor; 

    canvas.SaveToPhoneServiceState("canvas"); 

    base.OnDeactivated(sender, args); 

} 



 

void ClearPixelArray() 

{ 

    for (int y = 0; y < canvas.Height; y++) 

        for (int x = 0; x < canvas.Width; x++) 

        { 

            pixels[x + canvas.Width * y] = Color.GhostWhite.PackedValue; 

        } 

 

    canvas.SetData<uint>(pixels); 

} 

 

void OnClearButtonClick(object sender, EventArgs e) 

{ 

    ClearPixelArray(); 

} 

 

void OnSaveButtonClick(object sender, EventArgs e) 

{ 

    DateTime dt = DateTime.Now; 

    filename = 

        String.Format("PhingerPaint-{0:D2}-{1:D2}-{2:D2}-{3:D2}-{4:D2}-{5:D2}", 

                      dt.Year % 100, dt.Month, dt.Day, dt.Hour, dt.Minute, 

dt.Second); 

 

    Guide.BeginShowKeyboardInput(PlayerIndex.One, "phinger paint save file", 

                                "enter filename:", filename, KeyboardCallback, 

null); 

} 



 

void KeyboardCallback(IAsyncResult result) 

{ 

    filename = Guide.EndShowKeyboardInput(result); 

} 



  

protected override void Update(GameTime gameTime) 

{ 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    // If the Save File dialog box has returned, save the image 

    if (!String.IsNullOrEmpty(filename)) 

    { 

        canvas.SaveToPhotoLibrary(filename); 

        filename = null; 

    } 

    … 

} 

 

public static void SaveToPhotoLibrary(this Texture2D texture, string filename) 

{ 

    MemoryStream memoryStream = new MemoryStream(); 

    texture.SaveAsJpeg(memoryStream, texture.Width, texture.Height); 

    memoryStream.Position = 0; 

    MediaLibrary mediaLibrary = new MediaLibrary(); 

    mediaLibrary.SavePicture(filename, memoryStream); 

    memoryStream.Close(); 

} 



  

protected override void Update(GameTime gameTime) 

{ 

    … 

    TouchCollection touches = TouchPanel.GetState(); 

 

    foreach (TouchLocation touch in touches) 

    { 

        // Ignore further activity of ColorBlock push 

        if (touchIdToIgnore.HasValue && touch.Id == touchIdToIgnore.Value) 

            continue; 

 

        // Let Button components have first dibs on touch 

        bool touchHandled = false; 

 

        foreach (GameComponent component in this.Components) 

            if (component is IProcessTouch && 

                (component as IProcessTouch).ProcessTouch(touch)) 

            { 

                touchHandled = true; 

                break; 

            } 

 

        if (touchHandled) 

            continue; 

 

        // Check for tap on ColorBlock 

        if (touch.State == TouchLocationState.Pressed) 

        { 

            Vector2 position = touch.Position; 

            ColorBlock newSelectedColorBlock = null; 

 

            foreach (ColorBlock colorBlock in colorBlocks) 



            { 

                Rectangle rect = colorBlock.Destination; 

 

                if (position.X >= rect.Left && position.X < rect.Right && 

                    position.Y >= rect.Top && position.Y < rect.Bottom) 

                { 

                    drawingColor = colorBlock.Color; 

                    newSelectedColorBlock = colorBlock; 

                } 

            } 

 

            if (newSelectedColorBlock != null) 

            { 

                foreach (ColorBlock colorBlock in colorBlocks) 

                    colorBlock.IsSelected = colorBlock == newSelectedColorBlock; 

 

                touchIdToIgnore = touch.Id; 

            } 

            else 

            { 

                touchIdToIgnore = null; 

            } 

        } 

        … 

    } 

    … 

} 

  

protected override void Update(GameTime gameTime) 

{ 

    … 

    // Process touch input 

    bool canvasNeedsUpdate = false; 

    TouchCollection touches = TouchPanel.GetState(); 

 

    foreach (TouchLocation touch in touches) 

    { 

        … 

        // Check for drawing movement 

        else if (touch.State == TouchLocationState.Moved) 

        { 

            TouchLocation prevTouchLocation; 

            touch.TryGetPreviousLocation(out prevTouchLocation); 



 

            Vector2 point1 = prevTouchLocation.Position - canvasPosition; 

            Vector2 point2 = touch.Position - canvasPosition; 

 

            // Sure hope touchLocation.Pressure comes back! 

            float radius = 12; 

            RoundCappedLine line = new RoundCappedLine(point1, point2, radius); 

 

            int yMin = (int)(Math.Min(point1.Y, point2.Y) - radius); 

            int yMax = (int)(Math.Max(point1.Y, point2.Y) + radius); 

 

            yMin = Math.Max(0, Math.Min(canvas.Height, yMin)); 

            yMax = Math.Max(0, Math.Min(canvas.Height, yMax)); 

 

            for (int y = yMin; y < yMax; y++) 

            { 

                xCollection.Clear(); 

                line.GetAllX(y, xCollection); 

 

                if (xCollection.Count == 2) 

                { 

                    int xMin = (int)(Math.Min(xCollection[0], xCollection[1]) + 

0.5f); 

                    int xMax = (int)(Math.Max(xCollection[0], xCollection[1]) + 

0.5f); 

 

                    xMin = Math.Max(0, Math.Min(canvas.Width, xMin)); 

                    xMax = Math.Max(0, Math.Min(canvas.Width, xMax)); 

 

                    for (int x = xMin; x < xMax; x++) 

                    { 

                        pixels[y * canvas.Width + x] = drawingColor.PackedValue; 

                    } 

                    canvasNeedsUpdate = true; 

                } 

            } 

        } 

    } 

 

    if (canvasNeedsUpdate) 

        canvas.SetData<uint>(pixels); 

 

    base.Update(gameTime); 

} 



 

protected override void Draw(GameTime gameTime) 

{ 

    this.GraphicsDevice.Clear(Color.Black); 

 

    spriteBatch.Begin(); 

    spriteBatch.Draw(canvas, canvasPosition, Color.White); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 





 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    // Fields involved with spinning disk texture 

    Texture2D diskTexture; 

    uint[] pixels; 



    Vector2 displayCenter; 

    Vector2 textureCenter; 

    int radius; 

    Color currentColor; 

 

    // Touch information and line-drawing fields 

    class TouchInfo 

    { 

        public Vector2 PreviousPosition; 

        public Vector2 CurrentPosition; 

    } 

    Dictionary<int, TouchInfo> touchDictionary = new Dictionary<int, TouchInfo>(); 

    float currentAngle; 

    float previousAngle; 

    List<float> xCollection = new List<float>(); 

 

    // Buttons and titles 

    Button clearButton, saveButton; 

    SpriteFont segoe14; 

    SpriteFont segoe48; 

    string titleText = "spin paint"; 

    Vector2 titlePosition; 

    string filename; 

    … 

} 

 

public Game1() 

{ 

    graphics = new GraphicsDeviceManager(this); 

    Content.RootDirectory = "Content"; 

 

    // Frame rate is 30 fps by default for Windows Phone. 

    TargetElapsedTime = TimeSpan.FromTicks(333333); 

 

    // Portrait, but allow room for status bar at top 

    graphics.PreferredBackBufferWidth = 480; 

    graphics.PreferredBackBufferHeight = 768; 

} 



 

protected override void Initialize() 

{ 

    // Create button components 

    clearButton = new Button(this, "clear"); 

    clearButton.Click += OnClearButtonClick; 

    this.Components.Add(clearButton); 

 

    saveButton = new Button(this, "save"); 

    saveButton.Click += OnSaveButtonClick; 

    this.Components.Add(saveButton); 

 

    base.Initialize(); 

} 

 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    // Get display information 

    Rectangle clientBounds = this.GraphicsDevice.Viewport.Bounds; 

    displayCenter = new Vector2(clientBounds.Center.X, clientBounds.Center.Y); 

 

    // Load fonts and calculate title position 

    segoe14 = this.Content.Load<SpriteFont>("Segoe14"); 

    segoe48 = this.Content.Load<SpriteFont>("Segoe48"); 

    titlePosition = new Vector2((int)((clientBounds.Width -  

                                segoe48.MeasureString(titleText).X) / 2), 20); 

 

    // Set button fonts and destinations 

    clearButton.SpriteFont = segoe14; 

    saveButton.SpriteFont = segoe14; 

    Vector2 textSize = segoe14.MeasureString(clearButton.Text); 

    int buttonWidth = (int)(2 * textSize.X); 

    int buttonHeight = (int)(1.5 * textSize.Y); 

 

    clearButton.Destination =  

        new Rectangle(clientBounds.Left + 20,  

                      clientBounds.Bottom - 20 - buttonHeight,  

                      buttonWidth, buttonHeight); 



    saveButton.Destination =  

        new Rectangle(clientBounds.Right - 20 - buttonWidth,  

                      clientBounds.Bottom - 20 - buttonHeight,  

                      buttonWidth, buttonHeight); 

} 

 

protected override void OnActivated(object sender, EventArgs args) 

{ 

    // Recover from tombstoning 

    bool newlyCreated = false; 

    diskTexture = Texture2DExtensions.LoadFromPhoneServiceState(this.GraphicsDevice, 

                                                                "disk"); 

    // Or create the Texture2D 

    if (diskTexture == null) 

    { 

        Rectangle clientBounds = this.GraphicsDevice.Viewport.Bounds; 

        int textureDimension = Math.Min(clientBounds.Width, clientBounds.Height); 

        diskTexture = new Texture2D(this.GraphicsDevice, textureDimension,  

                                                         textureDimension); 

        newlyCreated = true; 

    } 

 

    pixels = new uint[diskTexture.Width * diskTexture.Height]; 

    radius = diskTexture.Width / 2; 

    textureCenter = new Vector2(radius, radius); 

 

    if (newlyCreated) 

    { 

        ClearPixelArray(); 

    } 

    else 

    { 

        diskTexture.GetData<uint>(pixels); 

    } 

 

    base.OnActivated(sender, args); 

} 

 

protected override void OnDeactivated(object sender, EventArgs args) 

{ 

    diskTexture.SaveToPhoneServiceState("disk"); 



    base.OnDeactivated(sender, args); 

} 

 

void ClearPixelArray() 

{ 

    for (int y = 0; y < diskTexture.Height; y++) 

        for (int x = 0; x < diskTexture.Width; x++) 

            if (IsWithinCircle(x, y)) 

            { 

                Color clr = Color.White; 

 

                // Lines that criss cross quadrants 

                if (x == diskTexture.Width / 2 || y == diskTexture.Height / 2) 

                    clr = Color.LightGray; 

 

                pixels[y * diskTexture.Width + x] = clr.PackedValue; 

            } 

    diskTexture.SetData<uint>(pixels); 

} 

 

bool IsWithinCircle(int x, int y) 

{ 

    x -= diskTexture.Width / 2; 

    y -= diskTexture.Height / 2; 

 

    return x * x + y * y < radius * radius; 

} 

 

void OnClearButtonClick(object sender, EventArgs args) 

{ 

    ClearPixelArray(); 

} 

 

void OnSaveButtonClick(object sender, EventArgs args) 

{ 

    DateTime dt = DateTime.Now; 

    string filename =  

        String.Format("spinpaint-{0:D2}-{1:D2}-{2:D2}-{3:D2}-{4:D2}-{5:D2}",  



                      dt.Year % 100, dt.Month, dt.Day, dt.Hour, dt.Minute, 

dt.Second); 

 

    Guide.BeginShowKeyboardInput(PlayerIndex.One, "spin paint save file",  

                                 "enter filename:", filename, KeyboardCallback, 

null); 

} 

void KeyboardCallback(IAsyncResult result) 

{ 

    filename = Guide.EndShowKeyboardInput(result); 

} 

  

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    // If the Save File dialog has returned, save the image 

    if (!String.IsNullOrEmpty(filename)) 

    { 

        diskTexture.SaveToPhotoLibrary(filename); 

        filename = null; 

    } 

    … 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    … 

    // Disk rotates every 5 seconds 

    double seconds = gameTime.TotalGameTime.TotalSeconds; 

    currentAngle = (float)(2 * Math.PI * seconds / 5); 

 

    // Colors cycle every 10 seconds 



    float fraction = (float)(6 * (seconds % 10) / 10); 

             

    if (fraction < 1) 

        currentColor = new Color(1, fraction, 0); 

    else if (fraction < 2) 

        currentColor = new Color(2 - fraction, 1, 0); 

    else if (fraction < 3) 

        currentColor = new Color(0, 1, fraction - 2); 

    else if (fraction < 4) 

        currentColor = new Color(0, 4 - fraction, 1); 

    else if (fraction < 5) 

        currentColor = new Color(fraction - 4, 0, 1); 

    else 

        currentColor = new Color(1, 0, 6 - fraction); 

 

    // First assume no finger movement 

    foreach (TouchInfo touchInfo in touchDictionary.Values) 

        touchInfo.CurrentPosition = touchInfo.PreviousPosition; 

    … 

 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    … 

    // Get all touches 

    TouchCollection touches = TouchPanel.GetState(); 

 

    foreach (TouchLocation touch in touches) 

    { 

        // Let Button components have first dibs on touch 

        bool touchHandled = false; 

 

        foreach (GameComponent component in this.Components) 

        { 

            if (component is IProcessTouch && 

                (component as IProcessTouch).ProcessTouch(touch)) 



            { 

                touchHandled = true; 

                break; 

            } 

        } 

 

        if (touchHandled) 

            continue; 

 

        // Set TouchInfo items from touch information 

        int id = touch.Id; 

 

        switch (touch.State) 

        { 

            case TouchLocationState.Pressed: 

                if (!touchDictionary.ContainsKey(id)) 

                    touchDictionary.Add(id, new TouchInfo()); 

 

                touchDictionary[id].PreviousPosition = 

TranslateToTexture(touch.Position); 

                touchDictionary[id].CurrentPosition = 

TranslateToTexture(touch.Position); 

                break; 

 

            case TouchLocationState.Moved: 

                if (touchDictionary.ContainsKey(id)) 

                    touchDictionary[id].CurrentPosition =  

                                TranslateToTexture(touch.Position); 

                break; 

 

            case TouchLocationState.Released: 

                if (touchDictionary.ContainsKey(id)) 

                    touchDictionary.Remove(id); 

                break; 

        } 

    } 

    … 

} 

 

Vector2 TranslateToTexture(Vector2 point) 

{ 

    return point - displayCenter + textureCenter; 

} 



 

protected override void Update(GameTime gameTime) 

{ 

    … 

    // Calculate transforms for rotation 

    Matrix translate1 = Matrix.CreateTranslation(-textureCenter.X, -textureCenter.Y, 

0); 

    Matrix translate2 = Matrix.CreateTranslation(textureCenter.X, textureCenter.Y, 

0); 

 

    Matrix previousRotation = translate1 *  

                                    Matrix.CreateRotationZ(-previousAngle) *  

                                            translate2; 

    Matrix currentRotation = translate1 *  

                                   Matrix.CreateRotationZ(-currentAngle) *  

                                           translate2; 

    … 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    … 

    bool textureNeedsUpdate = false; 

 

    foreach (TouchInfo touchInfo in touchDictionary.Values) 

    { 

        // Now draw from previous to current points 

        Vector2 point1 = Vector2.Transform(touchInfo.PreviousPosition, 

previousRotation); 

        Vector2 point2 = Vector2.Transform(touchInfo.CurrentPosition, 

currentRotation); 

        float radius = 6; 

 

        RoundCappedLine line = new RoundCappedLine(point1, point2, radius); 

 

        int yMin = (int)(Math.Min(point1.Y, point2.Y) - radius); 

        int yMax = (int)(Math.Max(point1.Y, point2.Y) + radius); 

 

        yMin = Math.Max(0, Math.Min(diskTexture.Height, yMin)); 

        yMax = Math.Max(0, Math.Min(diskTexture.Height, yMax)); 

 

        for (int y = yMin; y < yMax; y++) 

        { 



            xCollection.Clear(); 

            line.GetAllX(y, xCollection); 

 

            if (xCollection.Count == 2) 

            { 

                int xMin = (int)(Math.Min(xCollection[0], xCollection[1]) + 0.5f); 

                int xMax = (int)(Math.Max(xCollection[0], xCollection[1]) + 0.5f); 

 

                xMin = Math.Max(0, Math.Min(diskTexture.Width, xMin)); 

                xMax = Math.Max(0, Math.Min(diskTexture.Width, xMax)); 

 

                for (int x = xMin; x < xMax; x++) 

                { 

                    if (IsWithinCircle(x, y)) 

                    { 

                        // Draw pixel in four quadrants 

                        int xFlip = diskTexture.Width - x; 

                        int yFlip = diskTexture.Height - y; 

 

                        pixels[y * diskTexture.Width + x] = 

currentColor.PackedValue; 

                        pixels[y * diskTexture.Width + xFlip] = 

currentColor.PackedValue; 

                        pixels[yFlip * diskTexture.Width + x] = 

currentColor.PackedValue; 

                        pixels[yFlip * diskTexture.Width + xFlip] =  

                                                            

currentColor.PackedValue; 

                    } 

                } 

                textureNeedsUpdate = true; 

            } 

        } 

    } 

 

    if (textureNeedsUpdate) 

    { 

        // Update the texture from the pixels array 

        this.GraphicsDevice.Textures[0] = null; 

        diskTexture.SetData<uint>(pixels); 

    } 

 

    // Prepare for next time through 

    foreach (TouchInfo touchInfo in touchDictionary.Values) 

        touchInfo.PreviousPosition = touchInfo.CurrentPosition; 

             

    previousAngle = currentAngle; 

 

    base.Update(gameTime); 

} 



 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

 

    spriteBatch.Begin(); 

    spriteBatch.Draw(diskTexture, displayCenter, null, Color.White,  

                     currentAngle, textureCenter, 1, SpriteEffects.None, 0); 

    spriteBatch.DrawString(segoe48, titleText, titlePosition, currentColor); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 

 

using System; 

using Microsoft.Xna.Framework; 

 



namespace PhreeCell 

{ 

    class CardInfo 

    { 

        static string[] ranks = { "Ace", "Deuce", "Three", "Four",  

                                  "Five", "Six", "Seven", "Eight",  

                                  "Nine", "Ten", "Jack", "Queen", "King" }; 

        static string[] suits = { "Spades", "Clubs", "Hearts", "Diamonds" }; 

 

        public int Suit { protected set; get; } 

        public int Rank { protected set; get; } 

 

        public Vector2 AutoMoveOffset { set; get; } 

        public TimeSpan AutoMoveTime { set; get; } 

        public float AutoMoveInterpolation { set; get; } 

 

        public CardInfo(int suit, int rank) 

        { 

            Suit = suit; 

            Rank = rank; 

        } 

 

        // used for debugging purposes 

        public override string ToString() 

        { 

            return ranks[Rank] + " of " + suits[Suit]; 

        } 

    } 

} 



 

public partial class Game1 : Microsoft.Xna.Framework.Game 

{ 

    static readonly TimeSpan AutoMoveDuration = TimeSpan.FromSeconds(0.25); 

 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

    CongratulationsComponent congratsComponent; 

 

    Texture2D cards; 

    Texture2D surface; 

    Rectangle[] cardSpots = new Rectangle[16]; 

 

    Matrix displayMatrix; 

    Matrix inverseMatrix; 

 

    CardInfo[] deck = new CardInfo[52]; 

    List<CardInfo>[] piles = new List<CardInfo>[8]; 

    CardInfo[] holds = new CardInfo[4]; 

    List<CardInfo>[] finals = new List<CardInfo>[4]; 

 

    bool firstDragInGesture = true; 



    CardInfo touchedCard; 

    Vector2 touchedCardPosition; 

    object touchedCardOrigin; 

    int touchedCardOriginIndex; 

    … 

} 

 

public Game1() 

{ 

    graphics = new GraphicsDeviceManager(this); 

    graphics.IsFullScreen = true; 

    Content.RootDirectory = "Content"; 

 

    // Frame rate is 30 fps by default for Windows Phone. 

    TargetElapsedTime = TimeSpan.FromTicks(333333); 

 

 

    graphics.IsFullScreen = true; 



    graphics.PreferredBackBufferWidth = 800; 

    graphics.PreferredBackBufferHeight = 480; 

 

    // Enable gestures 

    TouchPanel.EnabledGestures = GestureType.Tap | 

                                 GestureType.FreeDrag | 

                                 GestureType.DragComplete; 

 } 

 

protected override void Initialize() 

{ 

    // Initialize deck 

    for (int suit = 0; suit < 4; suit++) 

        for (int rank = 0; rank < 13; rank++) 

        { 

            CardInfo cardInfo = new CardInfo(suit, rank); 

            deck[suit * 13 + rank] = cardInfo; 

        } 

 

    // Create the List objects for the 8 piles 

    for (int pile = 0; pile < 8; pile++) 

        piles[pile] = new List<CardInfo>(); 

 

    // Create the List objects for the 4 finals 

    for (int final = 0; final < 4; final++) 

        finals[final] = new List<CardInfo>(); 

 

    // Create congratulations component 

    congratsComponent = new CongratulationsComponent(this); 

    congratsComponent.Enabled = false; 

    this.Components.Add(congratsComponent); 

    base.Initialize(); 

} 

 

protected override void LoadContent() 

{ 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    // Load large bitmap containing cards 



    cards = this.Content.Load<Texture2D>("cards"); 

 

    // Create the 16 rectangular areas for the cards and the bitmap surface 

    CreateCardSpots(cardSpots); 

    surface = CreateSurface(this.GraphicsDevice, cardSpots); 

} 

 

public partial class Game1 : Microsoft.Xna.Framework.Game 

{ 

    const int wCard = 80;       // width of card 

    const int hCard = 112;      // height of card 

 

    // Horizontal measurements 

    const int wSurface = 800;   // width of surface 

    const int xGap = 16;        // space between piles 

    const int xMargin = 8;      // margin on left and right 

 

    // gap between "holds" and "finals" 

    const int xMidGap = wSurface - (2 * xMargin + 8 * wCard + 6 * xGap); 

 

    // additional margin on second row 

    const int xIndent = (wSurface - (2 * xMargin + 8 * wCard + 7 * xGap)) / 2; 

 

    // Vertical measurements 

    const int yMargin = 8;      // vertical margin on top row 

    const int yGap = 16;        // vertical margin between rows 

    const int yOverlay = 28;    // visible top of cards in piles 

    const int hSurface = 2 * yMargin + yGap + 2 * hCard + 19 * yOverlay; 

 

    // Replay button 

    const int radiusReplay = xMidGap / 2 - 8; 

    static readonly Vector2 centerReplay = 

                        new Vector2(wSurface / 2, xMargin + hCard / 2); 

    … 

} 



 

static void CreateCardSpots(Rectangle[] cardSpots) 

{ 

    // Top row 

    int x = xMargin; 

    int y = yMargin; 

 

    for (int i = 0; i < 8; i++) 

    { 

        cardSpots[i] = new Rectangle(x, y, wCard, hCard); 

        x += wCard + (i == 3 ? xMidGap : xGap); 

    } 

 

    // Bottom row 

    x = xMargin + xIndent; 

    y += hCard + yGap; 

 

    for (int i = 8; i < 16; i++) 

    { 

        cardSpots[i] = new Rectangle(x, y, wCard, hCard); 

        x += wCard + xGap; 

    } 

} 

 

static Texture2D CreateSurface(GraphicsDevice graphicsDevice, Rectangle[] cardSpots) 

{ 

    uint backgroundColor = new Color(0, 0, 0x60).PackedValue; 

    uint outlineColor = Color.White.PackedValue; 

    uint replayColor = Color.Red.PackedValue; 

    Texture2D surface = new Texture2D(graphicsDevice, wSurface, hSurface); 

    uint[] pixels = new uint[wSurface * hSurface]; 

 

    for (int i = 0; i < pixels.Length; i++) 

    { 



        if ((new Vector2(i % wSurface, i / wSurface) – centerReplay).LengthSquared() 

< 

                                radiusReplay * radiusReplay) 

            pixels[i] = replayColor; 

        else 

            pixels[i] = backgroundColor; 

    } 

 

    foreach (Rectangle rect in cardSpots) 

    { 

        // tops of rectangles 

        for (int x = 0; x < wCard; x++) 

        { 

            pixels[(rect.Top - 1) * wSurface + rect.Left + x] = outlineColor; 

            pixels[rect.Bottom * wSurface + rect.Left + x] = outlineColor; 

        } 

        // sides of rectangles 

        for (int y = 0; y < hCard; y++) 

        { 

            pixels[(rect.Top + y) * wSurface + rect.Left - 1] = outlineColor; 

            pixels[(rect.Top + y) * wSurface + rect.Right] = outlineColor; 

        } 

    } 

 

    surface.SetData<uint>(pixels); 

    return surface; 

} 

 

static void ShuffleDeck(CardInfo[] deck) 

{ 

    Random rand = new Random(); 

 

    for (int card = 0; card < 52; card++) 

    { 

        int random = rand.Next(52); 

        CardInfo swap = deck[card]; 

        deck[card] = deck[random]; 

        deck[random] = swap; 

    } 

} 

 

static bool IsWithinRectangle(Vector2 point, Rectangle rect) 

{ 

    return point.X >= rect.Left &&  

           point.X <= rect.Right &&  

           point.Y >= rect.Top &&  

           point.Y <= rect.Bottom; 

} 

 



static Rectangle GetCardTextureSource(CardInfo cardInfo) 

{ 

    return new Rectangle(wCard * cardInfo.Rank,  

                         hCard * cardInfo.Suit, wCard, hCard); 

} 

 

static CardInfo TopCard(List<CardInfo> cardInfos) 

{ 

    if (cardInfos.Count > 0) 

        return cardInfos[cardInfos.Count - 1]; 

 

    return null; 

} 

 

protected override void OnDeactivated(object sender, EventArgs args) 

{ 

    PhoneApplicationService appService = PhoneApplicationService.Current; 

 

    // Save piles integers 

    List<int>[] piles = new List<int>[8]; 

 

    for (int i = 0; i < piles.Length; i++) 

    { 

        piles[i] = new List<int>(); 

 

        foreach (CardInfo cardInfo in this.piles[i]) 

            piles[i].Add(13 * cardInfo.Suit + cardInfo.Rank); 

    } 

    appService.State["piles"] = piles; 

 

    // Save finals integers 

    List<int>[] finals = new List<int>[4]; 



 

    for (int i = 0; i < finals.Length; i++) 

    { 

        finals[i] = new List<int>(); 

 

        foreach (CardInfo cardInfo in this.finals[i]) 

            finals[i].Add(13 * cardInfo.Suit + cardInfo.Rank); 

    } 

    appService.State["finals"] = finals; 

 

    // Save holds integers 

    int[] holds = new int[4]; 

 

    for (int i = 0; i < holds.Length; i++) 

    { 

        if (this.holds[i] == null) 

            holds[i] = -1; 

        else 

            holds[i] = 13 * this.holds[i].Suit + this.holds[i].Rank; 

    } 

    appService.State["holds"] = holds; 

 

    base.OnDeactivated(sender, args); 

} 

 

protected override void OnActivated(object sender, EventArgs args) 

{ 

    PhoneApplicationService appService = PhoneApplicationService.Current; 

 

    if (appService.State.ContainsKey("piles")) 

    { 

        // Retrieve piles integers 

        List<int>[] piles = appService.State["piles"] as List<int>[]; 

 

        for (int i = 0; i < piles.Length; i++) 

        { 

            foreach (int cardindex in piles[i]) 

                this.piles[i].Add(deck[cardindex]); 

        } 

 

        // Retrieve finals integers 

        List<int>[] finals = appService.State["finals"] as List<int>[]; 

 

        for (int i = 0; i < finals.Length; i++) 

        { 

            foreach (int cardindex in finals[i]) 

                this.finals[i].Add(deck[cardindex]); 

        } 

 

        // Retrieve holds integers 

        int[] holds = appService.State["holds"] as int[]; 

 

        for (int i = 0; i < holds.Length; i++) 

        { 

            if (holds[i] != -1) 



                this.holds[i] = deck[holds[i]]; 

        } 

        CalculateDisplayMatrix(); 

    } 

    else 

    { 

        Replay(); 

    } 

    base.OnActivated(sender, args); 

} 

 

void Replay() 

{ 

    for (int i = 0; i < 4; i++) 

        holds[i] = null; 

 

    foreach (List<CardInfo> final in finals) 

        final.Clear(); 

 

    foreach (List<CardInfo> pile in piles) 

        pile.Clear(); 

 

    ShuffleDeck(deck); 

 

    // Apportion cards to piles             

    for (int card = 0; card < 52; card++) 

    { 

        piles[card % 8].Add(deck[card]); 

    } 

    CalculateDisplayMatrix(); 

} 



 

void CalculateDisplayMatrix() 

{ 

    // This will be 480 based on preferred back buffer settings 

    int viewportHeight = this.GraphicsDevice.Viewport.Height; 

 

    // Figure out the total required height and scale vertically 

    int maxCardsInPiles = 0; 

 

    foreach (List<CardInfo> pile in piles) 

        maxCardsInPiles = Math.Max(maxCardsInPiles, pile.Count); 

 

    int requiredHeight = 2 * yMargin + yGap + 2 * hCard +  

                                    yOverlay * (maxCardsInPiles - 1); 

 

    // Set the matrix for compressed Y if needed to show all cards 

    if (requiredHeight > viewportHeight) 

        displayMatrix = Matrix.CreateScale(1, (float)viewportHeight / 

requiredHeight, 1); 

    else 

        displayMatrix = Matrix.Identity; 

 

    // Find the inverse matrix for hit-testing 

    inverseMatrix = Matrix.Invert(displayMatrix); 

} 



 

protected override void Draw(GameTime gameTime) 

{ 

    spriteBatch.Begin(SpriteSortMode.Immediate, null, null, null, null, null, 

                      displayMatrix); 

    spriteBatch.Draw(surface, Vector2.Zero, Color.White); 

 

    // Draw holds 

    for (int hold = 0; hold < 4; hold++) 

    { 

        CardInfo cardInfo = holds[hold]; 

 

        if (cardInfo != null) 

        { 

            Rectangle source = GetCardTextureSource(cardInfo); 

            Vector2 destination = new Vector2(cardSpots[hold].X, cardSpots[hold].Y); 

            spriteBatch.Draw(cards, destination, source, Color.White); 

        } 

    } 

 

    // Draw piles 

    for (int pile = 0; pile < 8; pile++) 

    { 

        Rectangle cardSpot = cardSpots[pile + 8]; 

 

        for (int card = 0; card < piles[pile].Count; card++) 

        { 

            CardInfo cardInfo = piles[pile][card]; 

            Rectangle source = GetCardTextureSource(cardInfo); 

            Vector2 destination = new Vector2(cardSpot.X, cardSpot.Y + card * 

yOverlay); 

            spriteBatch.Draw(cards, destination, source, Color.White); 

        } 

    } 

 

    // Draw finals including all previous cards (for auto-move) 

    for (int pass = 0; pass < 2; pass++) 

    { 

        for (int final = 0; final < 4; final++) 

        { 

            for (int card = 0; card < finals[final].Count; card++) 

            { 

                CardInfo cardInfo = finals[final][card]; 

 

                if (pass == 0 && cardInfo.AutoMoveInterpolation == 0 ||  

                    pass == 1 && cardInfo.AutoMoveInterpolation != 0) 

                { 

                    Rectangle source = GetCardTextureSource(cardInfo); 



                    Vector2 destination =  

                            new Vector2(cardSpots[final + 4].X,  

                                        cardSpots[final + 4].Y) + 

                                  cardInfo.AutoMoveInterpolation * 

cardInfo.AutoMoveOffset; 

                    spriteBatch.Draw(cards, destination, source, Color.White); 

                } 

            } 

        } 

    } 

 

    // Draw touched card 

    if (touchedCard != null) 

    { 

        Rectangle source = GetCardTextureSource(touchedCard); 

        spriteBatch.Draw(cards, touchedCardPosition, source, Color.White); 

    } 

 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 



 

protected override void Update(GameTime gameTime) 

{ 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    // Process auto-move card and perhaps initiate next auto-move 

    bool checkForNextAutoMove = false; 

 

    foreach (List<CardInfo> final in finals) 

        foreach (CardInfo cardInfo in final) 

        { 

            if (cardInfo.AutoMoveTime > TimeSpan.Zero) 

            { 

                cardInfo.AutoMoveTime -= gameTime.ElapsedGameTime; 

 

                if (cardInfo.AutoMoveTime <= TimeSpan.Zero) 

                { 

                    cardInfo.AutoMoveTime = TimeSpan.Zero; 

                    checkForNextAutoMove = true; 

                } 

                cardInfo.AutoMoveInterpolation = (float)cardInfo.AutoMoveTime.Ticks 

/ 

                                                            AutoMoveDuration.Ticks; 

            } 

        } 

 

    if (checkForNextAutoMove && !AnalyzeForAutoMove() && HasWon()) 

    { 

        congratsComponent.Enabled = true; 

    } 

    … 

} 



 

bool AnalyzeForAutoMove() 

{ 

    for (int hold = 0; hold < 4; hold++) 

    { 

        CardInfo cardInfo = holds[hold]; 

 

        if (cardInfo != null && CheckForAutoMove(cardInfo)) 

        { 

            holds[hold] = null; 

            cardInfo.AutoMoveOffset += new Vector2(cardSpots[hold].X, 

cardSpots[hold].Y); 

            cardInfo.AutoMoveInterpolation = 1; 

            cardInfo.AutoMoveTime = AutoMoveDuration; 

            return true; 

        } 

    } 

 

    for (int pile = 0; pile < 8; pile++) 

    { 

        CardInfo cardInfo = TopCard(piles[pile]); 

 

        if (cardInfo != null && CheckForAutoMove(cardInfo)) 

        { 

            piles[pile].Remove(cardInfo); 

            cardInfo.AutoMoveOffset += new Vector2(cardSpots[pile + 8].X, 

                                cardSpots[pile + 8].Y + piles[pile].Count * 

yOverlay); 

            cardInfo.AutoMoveInterpolation = 1; 

            cardInfo.AutoMoveTime = AutoMoveDuration; 

            return true; 

        } 

    } 

    return false; 

} 

 

 

bool CheckForAutoMove(CardInfo cardInfo) 

{ 

    if (cardInfo.Rank == 0)     // ie, ace 

    { 

        for (int final = 0; final < 4; final++) 

            if (finals[final].Count == 0) 



            { 

                finals[final].Add(cardInfo); 

                cardInfo.AutoMoveOffset = -new Vector2(cardSpots[final + 4].X, 

                                                       cardSpots[final + 4].Y); 

                return true; 

            } 

    } 

    else if (cardInfo.Rank == 1)    // ie, deuce 

    { 

        for (int final = 0; final < 4; final++) 

        { 

            CardInfo topCardInfo = TopCard(finals[final]); 

 

            if (topCardInfo != null && 

                topCardInfo.Suit == cardInfo.Suit && 

                topCardInfo.Rank == 0) 

            { 

                finals[final].Add(cardInfo); 

                cardInfo.AutoMoveOffset = -new Vector2(cardSpots[final + 4].X, 

                                                       cardSpots[final + 4].Y); 

                return true; 

            } 

        } 

    } 

    else 

    { 

        int slot = -1; 

        int count = 0; 

 

        for (int final = 0; final < 4; final++) 

        { 

            CardInfo topCardInfo = TopCard(finals[final]); 

 

            if (topCardInfo != null) 

            { 

                if (topCardInfo.Suit == cardInfo.Suit && 

                    topCardInfo.Rank == cardInfo.Rank - 1) 

                { 

                    slot = final; 

                } 

                else if (topCardInfo.Suit < 2 != cardInfo.Suit < 2 && 

                        topCardInfo.Rank >= cardInfo.Rank - 1) 

                { 

                    count++; 

                } 

            } 

        } 

        if (slot >= 0 && count == 2) 

        { 

            cardInfo.AutoMoveOffset = -new Vector2(cardSpots[slot + 4].X, 

                                                   cardSpots[slot + 4].Y); 

            finals[slot].Add(cardInfo); 

            return true; 

        } 

    } 



    return false; 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    … 

    while (TouchPanel.IsGestureAvailable) 

    { 

        GestureSample gesture = TouchPanel.ReadGesture(); 

 

        // Adjust position and delta for compressed image 

        Vector2 position = Vector2.Transform(gesture.Position, inverseMatrix); 

        Vector2 delta = position - Vector2.Transform(gesture.Position - 

gesture.Delta, 

                                                     inverseMatrix); 

        switch (gesture.GestureType) 

        { 

            case GestureType.Tap: 

                // Check if Replay is pressed 

                if ((gesture.Position - centerReplay).Length() < radiusReplay) 

                { 

                    congratsComponent.Enabled = false; 

                    Replay(); 

                } 

                break; 

 

            case GestureType.FreeDrag: 

                // Continue to move a dragged card 

                if (touchedCard != null) 

                { 

                    touchedCardPosition += delta; 

                } 

                // Try to pick up a card 

                else if (firstDragInGesture) 

                { 

                    TryPickUpCard(position); 

                } 

                firstDragInGesture = false; 

                break; 

 

            case GestureType.DragComplete: 

                if (touchedCard != null && TryPutDownCard(touchedCard)) 



                { 

                    CalculateDisplayMatrix(); 

 

                    if (!AnalyzeForAutoMove() && HasWon()) 

                    { 

                        congratsComponent.Enabled = true; 

                    } 

                } 

                firstDragInGesture = true; 

                touchedCard = null; 

                break; 

        } 

    } 

    base.Update(gameTime); 

} 

 

bool TryPickUpCard(Vector2 position) 

{ 

    for (int hold = 0; hold < 4; hold++) 

    { 

        if (holds[hold] != null && IsWithinRectangle(position, cardSpots[hold])) 

        { 

            Point pt = cardSpots[hold].Location; 

 

            touchedCard = holds[hold]; 

            touchedCardOrigin = holds; 

            touchedCardOriginIndex = hold; 

            touchedCardPosition = new Vector2(pt.X, pt.Y); 

            holds[hold] = null; 

            return true; 

        } 

    } 

 

    for (int pile = 0; pile < 8; pile++) 

    { 

        if (piles[pile].Count > 0) 

        { 

            Rectangle pileSpot = cardSpots[pile + 8]; 

            pileSpot.Offset(0, yOverlay * (piles[pile].Count - 1)); 

 



            if (IsWithinRectangle(position, pileSpot)) 

            { 

                Point pt = pileSpot.Location; 

                int pileIndex = piles[pile].Count - 1; 

 

                touchedCard = piles[pile][pileIndex]; 

                touchedCardOrigin = piles; 

                touchedCardOriginIndex = pile; 

                touchedCardPosition = new Vector2(pt.X, pt.Y); 

                piles[pile].RemoveAt(pileIndex); 

                return true; 

            } 

        } 

    } 

    return false; 

} 

 

bool TryPutDownCard(CardInfo touchedCard) 

{ 

    Vector2 cardCenter = new Vector2(touchedCardPosition.X + wCard / 2, 

                                     touchedCardPosition.Y + hCard / 2); 

 

    for (int cardSpot = 0; cardSpot < 16; cardSpot++) 

    { 

        Rectangle rect = cardSpots[cardSpot]; 

 

        // Greatly expand the card-spot rectangle for the piles 

        if (cardSpot >= 8) 

           rect.Inflate(0, hSurface - rect.Bottom); 

 

        if (IsWithinRectangle(cardCenter, rect)) 

        { 

            // Check if the hold is empty 

            if (cardSpot < 4) 

            { 

                int hold = cardSpot; 

 

                if (holds[hold] == null) 

                { 

                    holds[hold] = touchedCard; 

                    return true; 



                } 

            } 

 

            else if (cardSpot < 8) 

            { 

                int final = cardSpot - 4; 

 

                if (TopCard(finals[final]) == null) 

                { 

                    if (touchedCard.Rank == 0)  // ie, an ace 

                    { 

                        finals[final].Add(touchedCard); 

                        return true; 

                    } 

                } 

                else if (touchedCard.Suit == TopCard(finals[final]).Suit && 

                         touchedCard.Rank == TopCard(finals[final]).Rank + 1) 

                { 

                    finals[final].Add(touchedCard); 

                    return true; 

                } 

            } 

            else 

            { 

                int pile = cardSpot - 8; 

 

                if (piles[pile].Count == 0) 

                { 

                    piles[pile].Add(touchedCard); 

                    return true; 

                } 

                else 

                { 

                    CardInfo topCard = TopCard(piles[pile]); 

 

                    if (touchedCard.Suit < 2 != topCard.Suit < 2 && 

                        touchedCard.Rank == topCard.Rank - 1) 

                    { 

                        piles[pile].Add(touchedCard); 

                        return true; 

                    } 

                } 

            } 

 

            // The card was in a card-spot rectangle but wasn't a legal drop 

            break; 

        } 

    } 

 

    // Restore the card to its original place 

    if (touchedCardOrigin is CardInfo[]) 

    { 

        (touchedCardOrigin as CardInfo[])[touchedCardOriginIndex] = touchedCard; 

    } 

    else 



    { 

        ((touchedCardOrigin as 

List<CardInfo>[])[touchedCardOriginIndex]).Add(touchedCard); 

    } 

    return false; 

} 

 

bool HasWon() 

{ 

    bool hasWon = true; 

 

    foreach (List<CardInfo> cardInfos in finals) 

        hasWon &= cardInfos.Count > 0 && TopCard(cardInfos).Rank == 12; 

 

    return hasWon; 

} 

 

using System; 

using Microsoft.Xna.Framework; 

using Microsoft.Xna.Framework.Graphics; 

 

namespace PhreeCell 

{ 

    public class CongratulationsComponent : DrawableGameComponent 

    { 

        const float SCALE_SPEED = 0.5f;                     // half-size per second 

        const float ROTATE_SPEED = 3 * MathHelper.TwoPi;    // 3 revolutions per 

second 

 

        SpriteBatch spriteBatch; 

        SpriteFont pericles108; 

        string congratulationsText = "You Won!"; 

        float textScale; 

        float textAngle; 

        Vector2 textPosition; 

        Vector2 textOrigin; 

 

        public CongratulationsComponent(Game game) : base(game) 

        { 

        } 



 

        protected override void LoadContent() 

        { 

            spriteBatch = new SpriteBatch(this.GraphicsDevice); 

            pericles108 = this.Game.Content.Load<SpriteFont>("Pericles108"); 

            textOrigin = pericles108.MeasureString(congratulationsText) / 2; 

            Viewport viewport = this.GraphicsDevice.Viewport; 

            textPosition = new Vector2(Math.Max(viewport.Width, viewport.Height) / 

2, 

                                       Math.Min(viewport.Width, viewport.Height) / 

2); 

            base.LoadContent(); 

        } 

 

        protected override void OnEnabledChanged(object sender, EventArgs args) 

        { 

            Visible = Enabled; 

 

            if (Enabled) 

            { 

                textScale = 0; 

                textAngle = 0; 

            } 

        } 

 

        public override void Update(GameTime gameTime) 

        { 

            if (textScale < 1) 

            { 

                textScale +=  

                    SCALE_SPEED * (float)gameTime.ElapsedGameTime.TotalSeconds; 

                textAngle +=  

                    ROTATE_SPEED * (float)gameTime.ElapsedGameTime.TotalSeconds; 

            } 

            else if (textAngle != 0) 

            { 

                textScale = 1; 

                textAngle = 0; 

            } 

 

            base.Update(gameTime); 

        } 

 

        public override void Draw(GameTime gameTime) 

        { 

            spriteBatch.Begin(); 

            spriteBatch.DrawString(pericles108, congratulationsText, textPosition, 

                                   Color.White, textAngle, textOrigin, textScale, 

                                   SpriteEffects.None, 0); 

            spriteBatch.End(); 

            base.Draw(gameTime); 

        } 

    } 

} 
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public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    const int BALL_RADIUS = 8; 

 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    Viewport viewport; 

    SpriteFont segoe14; 

    StringBuilder stringBuilder = new StringBuilder(); 

 

    int unitRadius; 

    Vector2 screenCenter; 

    Texture2D backgroundTexture; 

    Vector2 backgroundTextureCenter; 

    Texture2D ballTexture; 

    Vector2 ballTextureCenter; 

    Vector2 ballPosition; 

    float ballScale; 

    bool isZNegative; 

 

    Vector3 accelerometerVector; 

    object accerlerometerVectorLock = new object(); 

 

    Vector3 oldAcceleration; 

    Vector3 minAcceleration = Vector3.One; 

    Vector3 maxAcceleration = -Vector3.One; 

    … 

} 



 

public Game1() 

{ 

    graphics = new GraphicsDeviceManager(this); 

    Content.RootDirectory = "Content"; 

 

    // Frame rate is 30 fps by default for Windows Phone. 

    TargetElapsedTime = TimeSpan.FromTicks(333333); 

 

    // Landscape but leave room for the status bar 

    graphics.PreferredBackBufferWidth = 728; 

    graphics.PreferredBackBufferHeight = 480; 

} 

 

protected override void Initialize() 

{ 

    Accelerometer accelerometer = new Accelerometer(); 

    accelerometer.ReadingChanged += OnAccelerometerReadingChanged; 

 

    try 

    { 

        accelerometer.Start(); 

    } 

    catch 

    { 

    } 

 

    base.Initialize(); 

} 

 

void OnAccelerometerReadingChanged(object sender, AccelerometerReadingEventArgs 

args) 

{ 

    lock (accerlerometerVectorLock) 

    { 



        accelerometerVector = new Vector3((float)args.X, (float)args.Y, 

(float)args.Z); 

    } 

} 

 

protected override void LoadContent() 

{ 

    // Create a new SpriteBatch, which can be used to draw textures. 

    spriteBatch = new SpriteBatch(this.GraphicsDevice); 

 

    // Get screen and font information 

    viewport = this.GraphicsDevice.Viewport; 

    screenCenter = new Vector2(viewport.Width / 2, viewport.Height / 2); 

    segoe14 = this.Content.Load<SpriteFont>("Segoe14"); 

 

    // This is the pixel equivalent of a vector magnitude of 1 

    unitRadius = (viewport.Height - BALL_RADIUS) / 2; 

 

    // Create and draw background texture 

    backgroundTexture =  

        new Texture2D(this.GraphicsDevice, viewport.Height, viewport.Height); 

    backgroundTextureCenter =  

        new Vector2(viewport.Height / 2, viewport.Height / 2); 

 

    Color[] pixels = new Color[backgroundTexture.Width * backgroundTexture.Height]; 

 

    // Draw horizontal line 

    for (int x = 0; x < backgroundTexture.Width; x++) 

        SetPixel(backgroundTexture, pixels,  

                 x, backgroundTexture.Height / 2, Color.White); 

 

    // Draw vertical line 

    for (int y = 0; y < backgroundTexture.Height; y++) 

        SetPixel(backgroundTexture, pixels,  

                 backgroundTexture.Width / 2, y, Color.White); 

 

    // Draw circles 



    DrawCenteredCircle(backgroundTexture, pixels, unitRadius, Color.White); 

    DrawCenteredCircle(backgroundTexture, pixels, 3 * unitRadius / 4, Color.Gray); 

    DrawCenteredCircle(backgroundTexture, pixels, unitRadius / 2, Color.White); 

    DrawCenteredCircle(backgroundTexture, pixels, unitRadius / 4, Color.Gray); 

    DrawCenteredCircle(backgroundTexture, pixels, BALL_RADIUS, Color.White); 

 

    // Set the pixels to the background texture 

    backgroundTexture.SetData<Color>(pixels); 

 

    // Create and draw ball texture 

    ballTexture = new Texture2D(this.GraphicsDevice,  

                                2 * BALL_RADIUS, 2 * BALL_RADIUS); 

    ballTextureCenter = new Vector2(BALL_RADIUS, BALL_RADIUS); 

    pixels = new Color[ballTexture.Width * ballTexture.Height]; 

    DrawFilledCenteredCircle(ballTexture, pixels, BALL_RADIUS); 

    ballTexture.SetData<Color>(pixels); 

} 

 

void DrawCenteredCircle(Texture2D texture, Color[] pixels, int radius, Color clr) 

{ 

    Point center = new Point(texture.Width / 2, texture.Height / 2); 

    int halfPoint = (int)(0.707 * radius + 0.5); 

 

    for (int y = -halfPoint; y <= halfPoint; y++) 

    { 

        int x1 = (int)Math.Round(Math.Sqrt(radius * radius - Math.Pow(y, 2))); 

        int x2 = -x1; 

 

        SetPixel(texture, pixels, x1 + center.X, y + center.Y, clr); 

        SetPixel(texture, pixels, x2 + center.X, y + center.Y, clr); 

 

        // Since symmetric, just swap coordinates for other piece 

        SetPixel(texture, pixels, y + center.X, x1 + center.Y, clr); 

        SetPixel(texture, pixels, y + center.X, x2 + center.Y, clr); 

    } 

} 

 

void DrawFilledCenteredCircle(Texture2D texture, Color[] pixels, int radius) 

{ 

    Point center = new Point(texture.Width / 2, texture.Height / 2); 

 

    for (int y = -radius; y < radius; y++) 

    { 

        int x1 = (int)Math.Round(Math.Sqrt(radius * radius - Math.Pow(y, 2))); 

 

        for (int x = -x1; x < x1; x++) 

            SetPixel(texture, pixels, x + center.X, y + center.Y, Color.White); 

    } 

} 

 

void SetPixel(Texture2D texture, Color[] pixels, int x, int y, Color clr) 

{ 

    pixels[y * texture.Width + x] = clr; 

} 



 

protected override void Update(GameTime gameTime) 

{ 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    Vector3 newAcceleration = Vector3.Zero; 

 

    lock (accerlerometerVectorLock) 

    { 

        newAcceleration = accelerometerVector; 

    } 

 

    maxAcceleration = Vector3.Max(maxAcceleration, newAcceleration); 

    minAcceleration = Vector3.Min(minAcceleration, newAcceleration); 

 

    // Low-pass filter smoothing 

    Vector3 avgAcceleration = 0.5f * oldAcceleration + 0.5f * newAcceleration; 

 

    stringBuilder.Remove(0, stringBuilder.Length); 

    stringBuilder.AppendFormat("Raw: ({0:F2}, {1:F2}, {2:F2}) = {3:F2}\n",  

                               newAcceleration.X, newAcceleration.Y,  

                               newAcceleration.Z, newAcceleration.Length()); 

    stringBuilder.AppendFormat("Avg: ({0:F2}, {1:F2}, {2:F2}) = {3:F2}\n",  

                               avgAcceleration.X, avgAcceleration.Y,  

                               avgAcceleration.Z, avgAcceleration.Length()); 

    stringBuilder.AppendFormat("Min: ({0:F2}, {1:F2}, {2:F2}) = {3:F2}\n",  

                               minAcceleration.X, minAcceleration.Y,  

                               minAcceleration.Z, minAcceleration.Length()); 

    stringBuilder.AppendFormat("Max: ({0:F2}, {1:F2}, {2:F2}) = {3:F2}",  

                               maxAcceleration.X, maxAcceleration.Y,  

                               maxAcceleration.Z, maxAcceleration.Length()); 

 

    ballScale = avgAcceleration.Length(); 

    int sign = this.Window.CurrentOrientation ==  

                                    DisplayOrientation.LandscapeLeft ? 1 : -1; 

    ballPosition =  

        new Vector2(screenCenter.X + sign * unitRadius * avgAcceleration.Y / 

ballScale, 

                    screenCenter.Y + sign * unitRadius * avgAcceleration.X / 



ballScale); 

    isZNegative = avgAcceleration.Z < 0; 

 

    oldAcceleration = avgAcceleration; 

 

    base.Update(gameTime); 

} 

lock (accerlerometerVectorLock) 

{ 

    newAcceleration = accelerometerVector; 

} 

Vector3 avgAcceleration = 0.5f * oldAcceleration + 0.5f * newAcceleration; 

oldAcceleration = avgAcceleration; 

Vector3 avgAcceleration = 0.25f * oldAcceleration + 0.75f * newAcceleration; 

Vector3 avgAcceleration = 0.75f * oldAcceleration + 0.25f * newAcceleration; 



Vector3 avgAcceleration = oldAcceleration + alpha * (newAcceleration – oldAcceleration); 











int sign = this.Window.CurrentOrientation == DisplayOrientation.LandscapeLeft ? 1 : -1; 

ballPosition =  

    new Vector2(screenCenter.X + sign * unitRadius * avgAcceleration.Y, 

                screenCenter.Y + sign * unitRadius * avgAcceleration.X); 

ballScale = avgAcceleration.Length(); 

ballPosition =  

    new Vector2(screenCenter.X + sign * unitRadius * avgAcceleration.Y / ballScale, 

                screenCenter.Y + sign * unitRadius * avgAcceleration.X / ballScale); 

 



protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

 

    spriteBatch.Begin(); 

    spriteBatch.Draw(backgroundTexture, screenCenter, null, Color.White, 0,  

                     backgroundTextureCenter, 1, SpriteEffects.None, 0); 

    spriteBatch.Draw(ballTexture, ballPosition, null,  

                     isZNegative ? Color.Red : Color.Lime, 0,  

                     ballTextureCenter, ballScale, SpriteEffects.None, 0); 

    spriteBatch.DrawString(segoe14, stringBuilder, Vector2.Zero, Color.White); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 





 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    int displayWidth, displayHeight; 

    Texture2D backgroundTexture; 

    Texture2D graphTexture; 

    uint[] pixels; 

    int totalTicks; 

    int oldInsertRow; 

    Vector3 oldAcceleration; 

 

    Vector3 accelerometerVector; 

    object accelerometerVectorLock = new object(); 

 

    public Game1() 

    { 

        graphics = new GraphicsDeviceManager(this); 

        Content.RootDirectory = "Content"; 

 

        // Frame rate is 30 fps by default for Windows Phone. 

        TargetElapsedTime = TimeSpan.FromTicks(333333); 

 

        graphics.SupportedOrientations = DisplayOrientation.Portrait; 

        graphics.PreferredBackBufferWidth = 480; 

        graphics.PreferredBackBufferHeight = 768; 

    } 

    … 

} 

 

protected override void Initialize() 

{ 

    Accelerometer accelerometer = new Accelerometer(); 

    accelerometer.ReadingChanged += OnAccelerometerReadingChanged; 



 

    try 

    { 

        accelerometer.Start(); 

    } 

    catch 

    { 

    } 

    base.Initialize(); 

} 

 

void OnAccelerometerReadingChanged(object sender, AccelerometerReadingEventArgs 

args) 

{ 

    lock (accelerometerVectorLock) 

    { 

        accelerometerVector = new Vector3((float)args.X, (float)args.Y, 

(float)args.Z); 

    } 

} 

  

protected override void LoadContent() 

{ 

    // Create a new SpriteBatch, which can be used to draw textures. 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    displayWidth = this.GraphicsDevice.Viewport.Width; 

    displayHeight = this.GraphicsDevice.Viewport.Height; 

 

    // Create background texture and initialize it 

    int ticksPerSecond = 1000 / this.TargetElapsedTime.Milliseconds; 

    int ticksPerFifth = ticksPerSecond / 5; 

    backgroundTexture = new Texture2D(this.GraphicsDevice, displayWidth, 

ticksPerSecond); 

    pixels = new uint[backgroundTexture.Width * backgroundTexture.Height]; 

 

    for (int y = 0; y < backgroundTexture.Height; y++) 

        for (int x = 0; x < backgroundTexture.Width; x++) 

        { 

            Color clr = Color.Black; 

 

            if (y == 0 || x == backgroundTexture.Width / 2 || 

                          x == backgroundTexture.Width / 4 || 

                          x == 3 * backgroundTexture.Width / 4) 

            { 



                clr = new Color(128, 128, 128); 

            } 

            else if (y % ticksPerFifth == 0 ||  

                    ((x - backgroundTexture.Width / 2) %  

                                        (backgroundTexture.Width / 16) == 0)) 

            { 

                clr = new Color(64, 64, 64); 

            } 

 

            pixels[y * backgroundTexture.Width + x] = clr.PackedValue; 

        } 

    backgroundTexture.SetData<uint>(pixels); 

 

    // Create graph texture 

    graphTexture = new Texture2D(this.GraphicsDevice, displayWidth, displayHeight); 

    pixels = new uint[graphTexture.Width * graphTexture.Height]; 

 

    // Initialize 

    oldInsertRow = graphTexture.Height - 2; 

} 



  

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    Vector3 acceleration; 

 

    lock (accelerometerVectorLock) 

    { 

        acceleration = accelerometerVector; 

    } 

 

    totalTicks = (int)Math.Round(gameTime.TotalGameTime.TotalSeconds /  

                                            this.TargetElapsedTime.TotalSeconds); 

    int insertRow = (totalTicks + graphTexture.Height - 1) % graphTexture.Height; 

 

    // newInsertRow is always guaranteed to be greater than oldInsertRow, 

    //  but might also be greater than the graphTexture height! 

    int newInsertRow = insertRow < oldInsertRow ? insertRow + graphTexture.Height :  

                                                  insertRow; 

    // Zero out pixels first 

    for (int y = oldInsertRow + 1; y <= newInsertRow; y++) 

        for (int x = 0; x < graphTexture.Width; x++) 

            pixels[(y % graphTexture.Height) * graphTexture.Width + x] = 0; 

 

    // Draw three lines based on old and new acceleration values 

    DrawLines(graphTexture, pixels, oldInsertRow, newInsertRow,  

              oldAcceleration, acceleration); 

 

    this.GraphicsDevice.Textures[0] = null; 

 

    if (newInsertRow >= graphTexture.Height) 

    { 

        graphTexture.SetData<uint>(pixels); 

    } 

    else 

    { 

        Rectangle rect = new Rectangle(0, oldInsertRow,  

                                    graphTexture.Width, newInsertRow - oldInsertRow 

+ 1); 

        graphTexture.SetData<uint>(0, rect,  

                                    pixels, rect.Y * rect.Width, rect.Height * 

rect.Width); 

    } 

 

    oldInsertRow = insertRow; 

    oldAcceleration = acceleration; 

 

    base.Update(gameTime); 

} 



  

void DrawLines(Texture2D texture, uint[] pixels, int oldRow, int newRow,  

               Vector3 oldAcc, Vector3 newAcc) 

{ 

    DrawLine(texture, pixels, oldRow, newRow, oldAcc.X, newAcc.X, Color.Red); 

    DrawLine(texture, pixels, oldRow, newRow, oldAcc.Y, newAcc.Y, Color.Green); 

    DrawLine(texture, pixels, oldRow, newRow, oldAcc.Z, newAcc.Z, Color.Blue); 

} 

 

void DrawLine(Texture2D texture, uint[] pixels, int oldRow, int newRow,  

              float oldAcc, float newAcc, Color clr) 

{ 

    DrawLine(texture, pixels,  

             texture.Width / 2 + (int)(oldAcc * texture.Width / 4), oldRow, 

             texture.Width / 2 + (int)(newAcc * texture.Width / 4), newRow, clr); 

} 

  

void DrawLine(Texture2D texture, uint[] pixels,  

              int x1, int y1, int x2, int y2, Color clr) 

{ 

    if (x1 == x2 && y1 == y2) 

    { 

        return; 

    } 

 

    else if (Math.Abs(y2 - y1) > Math.Abs(x2 - x1)) 

    { 

        int sign = Math.Sign(y2 - y1); 

 

        for (int y = y1; y != y2; y += sign) 

        { 

            float t = (float)(y - y1) / (y2 - y1); 

            int x = (int)(x1 + t * (x2 - x1) + 0.5f); 

            SetPixel(texture, pixels, x, y, clr); 



        } 

    } 

    else 

    { 

        int sign = Math.Sign(x2 - x1); 

 

        for (int x = x1; x != x2; x += sign) 

        { 

            float t = (float)(x - x1) / (x2 - x1); 

            int y = (int)(y1 + t * (y2 - y1) + 0.5f); 

            SetPixel(texture, pixels, x, y, clr); 

        } 

    } 

} 

 

// Note adjustment of Y and use of bitwise OR! 

void SetPixel(Texture2D texture, uint[] pixels, int x, int y, Color clr) 

{ 

    pixels[(y % texture.Height) * texture.Width + x] |= clr.PackedValue; 

} 

 

protected override void Draw(GameTime gameTime) 

{ 

    spriteBatch.Begin(); 

 

    // Draw background texture 

    int displayRow = -totalTicks % backgroundTexture.Height; 

 

    while (displayRow < displayHeight) 

    { 

        spriteBatch.Draw(backgroundTexture, new Vector2(0, displayRow), 

Color.White); 

        displayRow += backgroundTexture.Height; 

    } 

 

    // Draw graph texture 

    displayRow = -totalTicks % graphTexture.Height; 

 

    while (displayRow < displayHeight) 

    { 

        spriteBatch.Draw(graphTexture, new Vector2(0, displayRow), Color.White); 



        displayRow += graphTexture.Height; 

    } 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 

 

public static Texture2D CreateBall(GraphicsDevice graphicsDevice, int radius) 

{ 

    Texture2D ball = new Texture2D(graphicsDevice, 2 * radius, 2 * radius); 

    Color[] pixels = new Color[ball.Width * ball.Height]; 

    int radiusSquared = radius * radius; 

 

    for (int y = -radius; y < radius; y++) 

    { 

        int x2 = (int)Math.Round(Math.Sqrt(Math.Pow(radius, 2) - y * y)); 

        int x1 = -x2; 

 

        for (int x = x1; x < x2; x++) 

            pixels[(int)(ball.Width * (y + radius) + x + radius)] = Color.White; 

    } 

    ball.SetData<Color>(pixels); 

    return ball; 

} 
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public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    const float GRAVITY = 1000;     // pixels per second squared 

    const int BALL_RADIUS = 16; 

    const int BALL_SCALE = 16; 

 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    Viewport viewport; 

    Texture2D ball; 

    Vector2 ballCenter; 

    Vector2 ballPosition; 

    Vector2 ballVelocity = Vector2.Zero; 

    Vector3 oldAcceleration, acceleration; 

    object accelerationLock = new object(); 

 

    public Game1() 

    { 

        graphics = new GraphicsDeviceManager(this); 

        Content.RootDirectory = "Content"; 

 

        // Frame rate is 30 fps by default for Windows Phone. 

        TargetElapsedTime = TimeSpan.FromTicks(333333); 

 

        // Restrict orientation to portrait 

        graphics.SupportedOrientations = DisplayOrientation.Portrait; 

        graphics.PreferredBackBufferWidth = 480; 

        graphics.PreferredBackBufferHeight = 768; 

    } 

    … 

} 



 

protected override void Initialize() 

{ 

    Accelerometer accelerometer = new Accelerometer(); 

    accelerometer.ReadingChanged += OnAccelerometerReadingChanged; 

 

    try { accelerometer.Start(); } 

    catch {} 

 

    base.Initialize(); 

} 

 

void OnAccelerometerReadingChanged(object sender, AccelerometerReadingEventArgs 

args) 

{ 

    lock (accelerationLock) 

    { 

        acceleration = 0.5f * oldAcceleration + 

                       0.5f * new Vector3((float)args.X, (float)args.Y, 

(float)args.Z); 

        oldAcceleration = acceleration; 

    } 

} 

 

protected override void LoadContent() 

{ 

    // Create a new SpriteBatch, which can be used to draw textures. 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 



    viewport = this.GraphicsDevice.Viewport; 

    ball = Texture2DExtensions.CreateBall(this.GraphicsDevice,  

                                          BALL_RADIUS * BALL_SCALE); 

 

    ballCenter = new Vector2(ball.Width / 2, ball.Height / 2); 

    ballPosition = new Vector2(viewport.Width / 2, viewport.Height / 2); 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    // Calculate new velocity and position 

    Vector2 acceleration2D = Vector2.Zero; 

 

    lock (accelerationLock) 

    { 

        acceleration2D = new Vector2(acceleration.X, -acceleration.Y); 

    } 

    float elapsedSeconds = (float)gameTime.ElapsedGameTime.TotalSeconds; 

    ballVelocity += GRAVITY * acceleration2D * elapsedSeconds; 

    ballPosition += ballVelocity * elapsedSeconds; 

 

    // Check for hitting edge 

    if (ballPosition.X - BALL_RADIUS < 0) 

    { 

        ballPosition.X = BALL_RADIUS; 

        ballVelocity.X = 0; 

    } 

    if (ballPosition.X + BALL_RADIUS > viewport.Width) 

    { 

        ballPosition.X = viewport.Width - BALL_RADIUS; 

        ballVelocity.X = 0; 

    } 

    if (ballPosition.Y - BALL_RADIUS < 0) 

    { 

        ballPosition.Y = BALL_RADIUS; 

        ballVelocity.Y = 0; 

    } 

    if (ballPosition.Y + BALL_RADIUS > viewport.Height) 

    { 

        ballPosition.Y = viewport.Height - BALL_RADIUS; 

        ballVelocity.Y = 0; 



    } 

    base.Update(gameTime); 

} 

ballVelocity += GRAVITY * acceleration2D * elapsedSeconds; 

ballPosition += ballVelocity * elapsedSeconds; 

 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

 

    spriteBatch.Begin(); 

    spriteBatch.Draw(ball, ballPosition, null, Color.Pink, 0,  

                     ballCenter, 1f / BALL_SCALE, SpriteEffects.None, 0); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    const float GRAVITY = 1000;     // pixels per second squared 

    const float BOUNCE = 2f / 3;    // fraction of velocity 

    const int BALL_RADIUS = 16; 

    const int BALL_SCALE = 16; 

 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    Viewport viewport; 

    Texture2D ball; 

    Vector2 ballCenter; 

    Vector2 ballPosition; 

    Vector2 ballVelocity = Vector2.Zero; 

    Vector3 oldAcceleration, acceleration; 

    object accelerationLock = new object(); 

    … 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    // Calculate new velocity and position 

    Vector2 acceleration2D = Vector2.Zero; 

 

    lock (accelerationLock) 

    { 

        acceleration2D = new Vector2(acceleration.X, -acceleration.Y); 

    } 

    float elapsedSeconds = (float)gameTime.ElapsedGameTime.TotalSeconds; 

    ballVelocity += GRAVITY * acceleration2D * elapsedSeconds; 

    ballPosition += ballVelocity * elapsedSeconds; 



 

    // Check for bouncing off edge 

    bool needAnotherLoop = false; 

 

    do 

    { 

        needAnotherLoop = false; 

 

        if (ballPosition.X - BALL_RADIUS < 0) 

        { 

            ballPosition.X = -ballPosition.X + 2 * BALL_RADIUS; 

            ballVelocity.X *= -BOUNCE; 

            needAnotherLoop = true; 

        } 

        else if (ballPosition.X + BALL_RADIUS > viewport.Width) 

        { 

            ballPosition.X = -ballPosition.X - 2 * (BALL_RADIUS - viewport.Width); 

            ballVelocity.X *= -BOUNCE; 

            needAnotherLoop = true; 

        } 

        else if (ballPosition.Y - BALL_RADIUS < 0) 

        { 

            ballPosition.Y = -ballPosition.Y + 2 * BALL_RADIUS; 

            ballVelocity.Y *= -BOUNCE; 

            needAnotherLoop = true; 

        } 

        else if (ballPosition.Y + BALL_RADIUS > viewport.Height) 

        { 

            ballPosition.Y = -ballPosition.Y - 2 * (BALL_RADIUS - viewport.Height); 

            ballVelocity.Y *= -BOUNCE; 

            needAnotherLoop = true; 

        } 

    } 

    while (needAnotherLoop); 

 

    base.Update(gameTime); 

} 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    const float GRAVITY = 1000;     // pixels per second squared 

    const float BOUNCE = 2f / 3;    // fraction of velocity 

    const int BALL_RADIUS = 16; 

    const int BALL_SCALE = 16; 

    const int HIT = 1; 

    const int PENALTY = -5; 

 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    Viewport viewport; 

    Vector2 screenCenter; 

 

    SpriteFont segoe96; 

    int score; 

    StringBuilder scoreText = new StringBuilder(); 

    Vector2 scoreCenter; 

 

    Texture2D tinyTexture; 

    int highlightedSide; 

    Random rand = new Random(); 

 

    Texture2D ball; 

    Vector2 ballCenter; 

    Vector2 ballPosition; 

    Vector2 ballVelocity = Vector2.Zero; 

    Vector3 oldAcceleration, acceleration; 

    object accelerationLock = new object(); 

 

    public Game1() 

    { 

        graphics = new GraphicsDeviceManager(this); 

        Content.RootDirectory = "Content"; 

 

        // Frame rate is 30 fps by default for Windows Phone. 

        TargetElapsedTime = TimeSpan.FromTicks(333333); 

 

        // Restrict orientation to portrait 

        graphics.SupportedOrientations = DisplayOrientation.Portrait; 

        graphics.PreferredBackBufferWidth = 480; 

        graphics.PreferredBackBufferHeight = 768; 

    } 

    … 

} 



 

protected override void LoadContent() 

{ 

    // Create a new SpriteBatch, which can be used to draw textures. 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    viewport = this.GraphicsDevice.Viewport; 

    screenCenter = new Vector2(viewport.Width / 2, viewport.Height / 2); 

 

    ball = Texture2DExtensions.CreateBall(this.GraphicsDevice, 

                                          BALL_RADIUS * BALL_SCALE); 

 

    ballCenter = new Vector2(ball.Width / 2, ball.Height / 2); 

    ballPosition = screenCenter; 

 

    tinyTexture = new Texture2D(this.GraphicsDevice, 1, 1); 

    tinyTexture.SetData<Color>(new Color[] { Color.White }); 

 

    segoe96 = this.Content.Load<SpriteFont>("Segoe96"); 

} 

 

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    // Calculate new velocity and position 

    Vector2 acceleration2D = Vector2.Zero; 

 

    lock (accelerationLock) 

    { 

        acceleration2D = new Vector2(acceleration.X, -acceleration.Y); 

    } 

    float elapsedSeconds = (float)gameTime.ElapsedGameTime.TotalSeconds; 

    ballVelocity += GRAVITY * acceleration2D * elapsedSeconds; 



    ballPosition += ballVelocity * elapsedSeconds; 

 

    // Check for bouncing off edge 

    bool needAnotherLoop = false; 

    bool needAnotherSide = false; 

 

    do 

    { 

        needAnotherLoop = false; 

 

        if (ballPosition.X - BALL_RADIUS < 0) 

        { 

            score += highlightedSide == 0 ? HIT : PENALTY; 

            ballPosition.X = -ballPosition.X + 2 * BALL_RADIUS; 

            ballVelocity.X *= -BOUNCE; 

            needAnotherLoop = true; 

        } 

        else if (ballPosition.X + BALL_RADIUS > viewport.Width) 

        { 

            score += highlightedSide == 2 ? HIT : PENALTY; 

            ballPosition.X = -ballPosition.X - 2 * (BALL_RADIUS - viewport.Width); 

            ballVelocity.X *= -BOUNCE; 

            needAnotherLoop = true; 

        } 

        else if (ballPosition.Y - BALL_RADIUS < 0) 

        { 

            score += highlightedSide == 1 ? HIT : PENALTY; 

            ballPosition.Y = -ballPosition.Y + 2 * BALL_RADIUS; 

            ballVelocity.Y *= -BOUNCE; 

            needAnotherLoop = true; 

        } 

        else if (ballPosition.Y + BALL_RADIUS > viewport.Height) 

        { 

            score += highlightedSide == 3 ? HIT : PENALTY; 

            ballPosition.Y = -ballPosition.Y - 2 * (BALL_RADIUS - viewport.Height); 

            ballVelocity.Y *= -BOUNCE; 

            needAnotherLoop = true; 

        } 

        needAnotherSide |= needAnotherLoop; 

    } 

    while (needAnotherLoop); 

 

    if (needAnotherSide) 

    { 

        scoreText.Remove(0, scoreText.Length); 

        scoreText.Append(score); 

        scoreCenter = segoe96.MeasureString(scoreText) / 2; 

        highlightedSide = rand.Next(4); 

    } 

 

    base.Update(gameTime); 

} 



 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

 

    spriteBatch.Begin(); 

 

    Rectangle rect = new Rectangle(); 

 

    switch (highlightedSide) 

    { 

        case 0: rect = new Rectangle(0, 0, 3, viewport.Height); break; 

        case 1: rect = new Rectangle(0, 0, viewport.Width, 3); break; 

        case 2: rect = new Rectangle(viewport.Width - 3, 0, 3, viewport.Height); 

break; 

        case 3: rect = new Rectangle(3, viewport.Height - 3, viewport.Width, 3); 

break; 

    } 

 

    spriteBatch.Draw(tinyTexture, rect, Color.White); 

 

    spriteBatch.DrawString(segoe96, scoreText, screenCenter,  

                           Color.LightBlue, 0,  

                           scoreCenter, 1, SpriteEffects.None, 0); 

 

    spriteBatch.Draw(ball, ballPosition, null, Color.Pink, 0, 

                     ballCenter, 1f / BALL_SCALE, SpriteEffects.None, 0); 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 



 

namespace Petzold.Phone.Xna 

{ 

    public struct MazeCell 

    { 

        public bool HasLeft { internal set; get; } 

        public bool HasTop { internal set; get; } 

        public bool HasRight { internal set; get; } 

        public bool HasBottom { internal set; get; } 

 

        public MazeCell(bool left, bool top, bool right, bool bottom) : this() 

        { 

            HasLeft = left; 

            HasTop = top; 

            HasRight = right; 



            HasBottom = bottom; 

        } 

    } 

} 

 

public class MazeGrid 

{ 

    Random rand = new Random(); 

 

    public MazeGrid(int width, int height) 

    { 

        Width = width; 

        Height = height; 

        Cells = new MazeCell[Width, Height]; 

 

        for (int y = 0; y < Height; y++) 

            for (int x = 0; x < Width; x++) 

            { 

                Cells[x, y].HasLeft = x == 0; 

                Cells[x, y].HasTop = y == 0; 

                Cells[x, y].HasRight = x == Width - 1; 

                Cells[x, y].HasBottom = y == Height - 1; 

            } 

 

        MazeChamber rootChamber = new MazeChamber(0, 0, Width, Height); 

        DivideChamber(rootChamber); 

    } 

 

    public int Width { protected set; get; } 

    public int Height { protected set; get; } 

    public MazeCell[,] Cells { protected set; get; } 

    … 

} 



 

using System; 

 

namespace Petzold.Phone.Xna 

{ 

    internal class MazeChamber 

    { 

        static Random rand = new Random(); 

 

        public MazeChamber(int x, int y, int width, int height) 

            : base() 

        { 

            X = x; 

            Y = y; 

            Width = width; 

            Height = height; 

        } 

 

        public int X { protected set; get; } 

        public int Y { protected set; get; } 

        public int Width { protected set; get; } 

        public int Height { protected set; get; } 

 

        public MazeChamber Chamber1 { protected set; get; } 

        public MazeChamber Chamber2 { protected set; get; } 

 

        public int Divide(bool divideWidth) 

        { 

            if (divideWidth) 

            { 

                int col = rand.Next(X + 1, X + Width - 1); 

                Chamber1 = new MazeChamber(X, Y, col - X, Height); 

                Chamber2 = new MazeChamber(col, Y, X + Width - col, Height); 

                return col; 

            } 

            else 

            { 

                int row = rand.Next(Y + 1, Y + Height - 1); 

                Chamber1 = new MazeChamber(X, Y, Width, row - Y); 

                Chamber2 = new MazeChamber(X, row, Width, Y + Height - row); 

                return row; 

            } 

        } 

    } 

} 



 

void DivideChamber(MazeChamber chamber) 

{ 

    if (chamber.Width == 1 && chamber.Height == 1) 

    { 

        return; 

    } 

 

    bool divideWidth = chamber.Width > chamber.Height; 

 

    if (chamber.Width == 1 || chamber.Height >= 2 * chamber.Width) 

    { 

        divideWidth = false; 

    } 

    else if (chamber.Height == 1 || chamber.Width >= 2 * chamber.Height) 

    { 

        divideWidth = true; 

    } 

    else 

    { 

        divideWidth = Convert.ToBoolean(rand.Next(2)); 

    } 

 

    int rowCol = chamber.Divide(divideWidth); 

 

    if (divideWidth) 

    { 

        int col = rowCol; 

        int gap = rand.Next(chamber.Y, chamber.Y + chamber.Height); 

 

        for (int y = chamber.Y; y < chamber.Y + chamber.Height; y++) 

        { 

            Cells[col - 1, y].HasRight = y != gap; 

            Cells[col, y].HasLeft = y != gap; 

        } 

    } 

    else 

    { 

        int row = rowCol; 

        int gap = rand.Next(chamber.X, chamber.X + chamber.Width); 

 

        for (int x = chamber.X; x < chamber.X + chamber.Width; x++) 

        { 

            Cells[x, row - 1].HasBottom = x != gap; 

            Cells[x, row].HasTop = x != gap; 

        } 

    } 



 

    DivideChamber(chamber.Chamber1); 

    DivideChamber(chamber.Chamber2); 

} 

 

using System; 

using Microsoft.Xna.Framework; 

 

namespace Petzold.Phone.Xna 

{ 

    // represents line as pt1 + t(pt2 - pt1) 

    public struct Line2D 

    { 

        public Line2D(Vector2 pt1, Vector2 pt2) : this() 

        { 

            Point1 = pt1; 

            Point2 = pt2; 

 

            Vector = Point2 - Point1; 

            Normal = Vector2.Normalize(new Vector2(-Vector.Y, Vector.X)); 

        } 

 

        public Vector2 Point1 { private set; get; } 

        public Vector2 Point2 { private set; get; } 

        public Vector2 Vector { private set; get; } 

        public Vector2 Normal { private set; get; } 

        public float Angle 

        { 

            get 

            { 

                return (float)Math.Atan2(this.Point2.Y - this.Point1.Y, 

                                         this.Point2.X - this.Point1.X); 

            } 

        } 

 

        public Line2D Shift(Vector2 shift) 

        { 

            return new Line2D(this.Point1 + shift, this.Point2 + shift); 

        } 

 

        public Line2D ShiftOut(Vector2 shift) 

        { 



            Line2D shifted = Shift(shift); 

            Vector2 normalizedVector = Vector2.Normalize(Vector); 

            float length = shift.Length(); 

 

            return new Line2D(shifted.Point1 - length * normalizedVector, 

                              shifted.Point2 + length * normalizedVector); 

        } 

 

        public Vector2 Intersection(Line2D line) 

        { 

            float tThis, tThat; 

 

            IntersectTees(line, out tThis, out tThat); 

 

            return Point1 + tThis * (Point2 - Point1); 

        } 

 

        public Vector2 SegmentIntersection(Line2D line) 

        { 

            float tThis, tThat; 

 

            IntersectTees(line, out tThis, out tThat); 

 

            if (tThis < 0 || tThis > 1 || tThat < 0 || tThat > 1) 

                return new Vector2(float.NaN, float.NaN); 

 

            return Point1 + tThis * (Point2 - Point1); 

        } 

 

        void IntersectTees(Line2D line, out float tThis, out float tThat) 

        { 

            float den = line.Vector.Y * this.Vector.X - line.Vector.X * 

this.Vector.Y; 

 

            tThis = (line.Vector.X * (this.Point1.Y - line.Point1.Y) -  

                     line.Vector.Y * (this.Point1.X - line.Point1.X)) / den; 

 

            tThat = (this.Vector.X * (this.Point1.Y - line.Point1.Y) - 

                     this.Vector.Y * (this.Point1.X - line.Point1.X)) / den; 

        } 

 

        public override string ToString() 

        { 

            return String.Format("{0} --> {1}", this.Point1, this.Point2); 

        } 

 

        public static bool IsValid(Vector2 vector) 

        { 

            return !Single.IsNaN(vector.X) && !Single.IsInfinity(vector.X) && 

                   !Single.IsNaN(vector.Y) && !Single.IsInfinity(vector.Y); 

        } 

    } 

} 



 

public class Game1 : Microsoft.Xna.Framework.Game 

{ 

    const float GRAVITY = 1000;     // pixels per second squared 

    const float BOUNCE = 2f / 3;    // fraction of velocity 

    const int BALL_RADIUS = 16; 

    const int BALL_SCALE = 16; 

    const int WALL_WIDTH = 32; 

 

    GraphicsDeviceManager graphics; 

    SpriteBatch spriteBatch; 

 

    Viewport viewport; 

    Texture2D tinyTexture; 

 

    MazeGrid mazeGrid = new MazeGrid(5, 8); 

    List<Line2D> borders = new List<Line2D>(); 

 

    Texture2D ball; 

    Vector2 ballCenter; 

    Vector2 ballPosition; 

    Vector2 ballVelocity = Vector2.Zero; 

    Vector3 oldAcceleration, acceleration; 

    object accelerationLock = new object(); 

 

    public Game1() 

    { 

        graphics = new GraphicsDeviceManager(this); 

        Content.RootDirectory = "Content"; 

 

        // Frame rate is 30 fps by default for Windows Phone. 

        TargetElapsedTime = TimeSpan.FromTicks(333333); 

 

        // Restrict to portrait mode 

        graphics.SupportedOrientations = DisplayOrientation.Portrait; 

        graphics.PreferredBackBufferWidth = 480; 

        graphics.PreferredBackBufferHeight = 768; 

    } 

    … 

} 



 

protected override void Initialize() 

{ 

    Accelerometer accelerometer = new Accelerometer(); 

    accelerometer.ReadingChanged += OnAccelerometerReadingChanged; 

 

    try { accelerometer.Start(); } 

    catch { } 

 

    base.Initialize(); 

} 

 

void OnAccelerometerReadingChanged(object sender, AccelerometerReadingEventArgs 

args) 

{ 

    lock (accelerationLock) 

    { 

        acceleration = 0.5f * oldAcceleration + 

                       0.5f * new Vector3((float)args.X, (float)args.Y, 

(float)args.Z); 

        oldAcceleration = acceleration; 

    } 

} 

 

protected override void LoadContent() 

{ 

    // Create a new SpriteBatch, which can be used to draw textures. 

    spriteBatch = new SpriteBatch(GraphicsDevice); 

 

    viewport = this.GraphicsDevice.Viewport; 

 

    // Create texture for the walls of the maze 

    tinyTexture = new Texture2D(this.GraphicsDevice, 1, 1); 

    tinyTexture.SetData<Color>(new Color[] { Color.White }); 

 

    // Create ball  

    ball = Texture2DExtensions.CreateBall(this.GraphicsDevice, 

                                          BALL_RADIUS * BALL_SCALE); 



 

    ballCenter = new Vector2(ball.Width / 2, ball.Height / 2); 

    ballPosition = new Vector2((viewport.Width / mazeGrid.Width) / 2, 

                               (viewport.Height / mazeGrid.Height) / 2); 

 

    // Initialize borders collection 

    borders.Clear(); 

 

    // Create Line2D objects for walls of the maze 

    int cellWidth = viewport.Width / mazeGrid.Width; 

    int cellHeight = viewport.Height / mazeGrid.Height; 

    int halfWallWidth = WALL_WIDTH / 2; 

 

    for (int x = 0; x < mazeGrid.Width; x++) 

        for (int y = 0; y < mazeGrid.Height; y++) 

        { 

            MazeCell mazeCell = mazeGrid.Cells[x, y]; 

            Vector2 ll = new Vector2(x * cellWidth, (y + 1) * cellHeight); 

            Vector2 ul = new Vector2(x * cellWidth, y * cellHeight); 

            Vector2 ur = new Vector2((x + 1) * cellWidth, y * cellHeight); 

            Vector2 lr = new Vector2((x + 1) * cellWidth, (y + 1) * cellHeight); 

            Vector2 right = halfWallWidth * Vector2.UnitX; 

            Vector2 left = -right; 

            Vector2 down = halfWallWidth * Vector2.UnitY; 

            Vector2 up = -down; 

 

            if (mazeCell.HasLeft) 

            { 

                borders.Add(new Line2D(ll + down, ll + down + right)); 

                borders.Add(new Line2D(ll + down + right, ul + up + right)); 

                borders.Add(new Line2D(ul + up + right, ul + up)); 

            } 

            if (mazeCell.HasTop) 

            { 

                borders.Add(new Line2D(ul + left, ul + left + down)); 

                borders.Add(new Line2D(ul + left + down, ur + right + down)); 

                borders.Add(new Line2D(ur + right + down, ur + right)); 

            } 

            if (mazeCell.HasRight) 

            { 

                borders.Add(new Line2D(ur + up, ur + up + left)); 

                borders.Add(new Line2D(ur + up + left, lr + down + left)); 

                borders.Add(new Line2D(lr + down + left, lr + down)); 

            } 

            if (mazeCell.HasBottom) 

            { 

                borders.Add(new Line2D(lr + right, lr + right + up)); 

                borders.Add(new Line2D(lr + right + up, ll + left + up)); 

                borders.Add(new Line2D(ll + left + up, ll + left)); 

            } 

        } 

} 



 

protected override void Update(GameTime gameTime) 

{ 

    // Allows the game to exit 

    if (GamePad.GetState(PlayerIndex.One).Buttons.Back == ButtonState.Pressed) 

        this.Exit(); 

 

    // Calculate new velocity and position 

    Vector2 acceleration2D = Vector2.Zero; 

 

    lock (accelerationLock) 

    { 

        acceleration2D = new Vector2(acceleration.X, -acceleration.Y); 

    } 

    float elapsedSeconds = (float)gameTime.ElapsedGameTime.TotalSeconds; 

    ballVelocity += GRAVITY * acceleration2D * elapsedSeconds; 

    Vector2 oldPosition = ballPosition; 

    ballPosition += ballVelocity * elapsedSeconds; 

 

    bool needAnotherLoop = false; 

 

    do 

    { 

        needAnotherLoop = false; 

 

        foreach (Line2D line in borders) 

        { 

            Line2D shiftedLine = line.ShiftOut(BALL_RADIUS * line.Normal); 

            Line2D ballTrajectory = new Line2D(oldPosition, ballPosition); 

            Vector2 intersection = shiftedLine.SegmentIntersection(ballTrajectory); 

            float angleDiff = MathHelper.WrapAngle(line.Angle - 

ballTrajectory.Angle); 

 

            if (Line2D.IsValid(intersection) && angleDiff > 0 && 

                Line2D.IsValid(Vector2.Normalize(ballVelocity))) 

            { 



                float beyond = (ballPosition - intersection).Length(); 

                ballVelocity = BOUNCE * Vector2.Reflect(ballVelocity, line.Normal); 

                ballPosition = intersection + beyond * 

Vector2.Normalize(ballVelocity); 

                needAnotherLoop = true; 

                break; 

            } 

        } 

    } 

    while (needAnotherLoop); 

 

    base.Update(gameTime); 

} 

 

protected override void Draw(GameTime gameTime) 

{ 

    GraphicsDevice.Clear(Color.Navy); 

 

    spriteBatch.Begin(); 

 

    // Draw the walls of the maze 

    int cellWidth = viewport.Width / mazeGrid.Width; 

    int cellHeight = viewport.Height / mazeGrid.Height; 

    int halfWallWidth = WALL_WIDTH / 2; 

 

    for (int x = 0; x < mazeGrid.Width; x++) 

        for (int y = 0; y < mazeGrid.Height; y++) 

        { 

            MazeCell mazeCell = mazeGrid.Cells[x, y]; 

 

            if (mazeCell.HasLeft) 

            { 

                Rectangle rect = new Rectangle(x * cellWidth,  



                                               y * cellHeight - halfWallWidth,  

                                               halfWallWidth, cellHeight + 

WALL_WIDTH); 

                spriteBatch.Draw(tinyTexture, rect, Color.Green); 

            } 

 

            if (mazeCell.HasRight) 

            { 

                Rectangle rect = new Rectangle((x + 1) * cellWidth - halfWallWidth, 

                                               y * cellHeight - halfWallWidth, 

                                               halfWallWidth, cellHeight + 

WALL_WIDTH); 

                spriteBatch.Draw(tinyTexture, rect, Color.Green); 

            } 

 

            if (mazeCell.HasTop) 

            { 

                Rectangle rect = new Rectangle(x * cellWidth - halfWallWidth,  

                                               y * cellHeight,  

                                               cellWidth + WALL_WIDTH, 

halfWallWidth); 

                spriteBatch.Draw(tinyTexture, rect, Color.Green); 

            } 

 

            if (mazeCell.HasBottom) 

            { 

                Rectangle rect = new Rectangle(x * cellWidth - halfWallWidth, 

                                               (y + 1) * cellHeight - halfWallWidth, 

                                               cellWidth + WALL_WIDTH, 

halfWallWidth); 

                spriteBatch.Draw(tinyTexture, rect, Color.Green); 

            } 

        } 

 

    // Draw the ball 

    spriteBatch.Draw(ball, ballPosition, null, Color.Pink, 0, 

                     ballCenter, 1f / BALL_SCALE, SpriteEffects.None, 0); 

 

    spriteBatch.End(); 

 

    base.Draw(gameTime); 

} 
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