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Introduction

Silverlight 2 supports just a small set of default cursor types. WPF (Windows Presentation Foundation) is offering
devel opers an extended set of default cursor types and in addition it is an easy task to create custom cursors for your
WPF application.

However it is quite simple to simulate custom cursors in Silverlight 2. There are different implementation approaches
to display the cursors. The solution described in this article is based on the Popup class and afix pre-defined set of
custom cursor images, which alows ease of use. Let’s start with a screenshot showing a custom cursor type (a cross)
on the green rectangle:
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The custom cursor implementation is working with a stack of Ul elements dl using different cursors and within the
scroll viewer. The XAML code of the page shown above |ooks as follows:



<Gid Background="\White">

<Scrol | Vi ewer W dth="400" Hei ght="400" ... >
<Gid>
<Rect angl e parago: Cursor Set. | D="Si zeAl | " Fill="LightCoral" Wdth="600" ... />
<Rect angl e parago: Cursor Set. | D="Cross" Fill="Red" Wdth="150" Hei ght="150" ... />
<Rect angl e parago: Cursor Set. | D="Hand" Fill="Blue" Wdth="130" Hei ght="130" ... />
<Rect angl e parago: Cursor Set. | D="1Bean! Fill="Yell ow' Wdth="100" Hei ght="100" ... />
<Rect angl e parago: Cursor Set. | D="Cross" Fill="G een" Wdth="50" Height="50" ... />
</Gid>
</ Scrol | Vi ener >
</Gid>

The code shows that setting the custom cursorsis as simple as setting the default and build-in cursorsin Silverlight 2.
The standard cursor types like Hand or IBeam can aso be defined as an ID and will be converted interndly to set
the Cursor property. So, from developer point of view there is just one technique to use for setting cursors for Ul
elements and no need to add any additional elementsin the XAML code.

How isthisimplemented? Thereis a class named CursorSet which implements an attached property called ID. Using
an attached property in this implementation alows to query the Ul element for cursor settings. The CursorSet class
maintains a gtaic ligt of cursor IDs, aligt of active elements (with a cursor 1D attached) named ActiveElements, as
well as a static popup and canvas instance for displaying the actual cursor image:

public class Cursor Set

{

const string |magePath = "/ Resources/Cursors/";

internal static Popup Popup;

internal static Canvas AdornerLayer;

internal static List<string> IDs;

internal static Dictionary<FraneworkEl enent, Content Control > ActiveEl enents;

#region public string I D (attached)

public static string GetlD(DependencyOhject d)

{
return (string)d. GetVal ue(l DProperty);

}
public static void Setl|D(DependencyQoject d, string id)

d. Set Val ue( | DProperty, id);
}

public static readonly DependencyProperty |DProperty = DependencyProperty. Regi sterAttached(
"1 D,
typeof (string),
t ypeof (Cursor Set),
new PropertyMet adat a(new PropertyChangedCal | back( Onl DPr opert yChanged)));

static void Onl DPropertyChanged(DependencyCbj ect d, DependencyPropertyChangedEvent Args e)
{

Framewor KEl enent el enrent = d as Franmewor KEl enent ;
string id = e. Newval ue as string;

if(lsvalidlD(id))
{
Cur sor cursor;

i f(lsSystenlype(id, out cursor))

el ement . Cursor = cursor;
RermpoveMbuseEvent Handl er s( el ement) ;

i f (Acti veEl enents. Cont ai nsKey(el enent))
Acti veEl ement s. Renove( el ement) ;
}
el se
AddMouseEvent Handl er s(el ement ) ;

Content Control control = CreateControl (id);



i f (ActiveEl enents. Cont ai nsKey( el enent))

Acti veEl ement s[ el ement] = control;
el se
Acti veEl ement s. Add(el ement, control);
}
}
el se

el enent. Cursor = null;
RermpoveMbuseEvent Handl er s( el enment) ;

i f (Acti veEl enents. Cont ai nsKey(el enent))
Act i veEl ement s. Renove( el ement) ;
}

}

#endr egi on

_—

For more information about atached propertiesin Slverlight see the MN documentation or this great article on

An important part plays the handling of changes to the attached property 1D. The method Onl DPorpertyChanged is
cdled once a cursor ID is newly assigned to an Ul element (parago: CursorSet.ID="Cross") or if it has changed. The
method is checking in the first place if the defined cursor ID is vdid, then it will check if the ID is the name of a
default cursor type. If the ID isidentifed as a default cursor than the method will set the Cursor property of the Ul
element and will remove al eventudly existing mouse event handler registrations, otherwise a new instance of the
class ContentControl will be created for that element with the desired cursor ID asimage. The ingtance will then be
added to ActiveElements list and the CursorSet class will register for the MouseEnter, MouseMove and Mouseleave
events of the given Ul element.

For each custom ID a PNG image must be exigting in the folder defined by the string constant ImagePath. Right
now there are only two cursors in the sample project available, but it is easy to extend the collection of custom
CUrsors.

Since we need to render a cursor on top of all other elements and independent of the layout of those elements, using
the build-in popup class is perfect. The CusorSet popup itself contains a canvas element as child to set the cursor
image position by coordinates. The size of the popup should fill the Slverlight content area completdly. Therefore
the CursorSet registers the OnContentResized method with the Application.Current.Host.Content.Resized event and
updates the size of the popup and its canvas accordingly.

static void OnCont ent Resi zed( obj ect sender, EventArgs e)
i f (Adorner Layer != null)

Ador ner Layer. Wdth = Application. Current. Host. Cont ent. Act ual W dt h;
Ador ner Layer . Hei ght = Application. Current. Host. Cont ent . Act ual Hei ght ;
}
}

static void EnsurePopup()
i f(Popup == null || AdornerlLayer == null)
{
Ador ner Layer = new Canvas()

IsH t Test Visible = fal se,

Wdth = Application. Current. Host. Cont ent. Act ual Wdt h,

Hei ght = Application. Current. Host. Cont ent. Act ual Hei ght
b

Popup = new Popup

| sHi t Test Visible = fal se,
Child = Adorner Layer
hé
}
}


http://www.silverlightshow.net/items/Attached-Properties-in-Silverlight.aspx

The listing above dso shows the method EnsurePopup which initially creates the popup and canvas instance.
Important to note is that the property IsHitTestVisible must be set to fase, in order to avoid conflicting with the
underlying elements.

The mouse event handlers for the events MouseEnter, MouseMove and Mousel eave are defined as follows:

static void OnEl enent MbuseEnt er (obj ect sender, MuseEvent Args e)

{
Ensur ePopup() ;
Framewor kEl enent el enent = sender as Franewor kEl enent;
Content Control control = ActiveEl ements[el ement];

el ement . Cursor = Cursors. None;
Ador ner Layer. Chi | dren. Add(control);

Point p = e.GetPosition(null);
Canvas. Set Top(control, p.Y);
Canvas. Set Left(control, p.X);

Popup. I sOpen = true;
}

static void OnEl enment MouseMove(obj ect sender, MuseEvent Args e)

{

Framewor KEl enent el ement = sender as Franewor KEl enent ;
Content Control control = ActiveEl ements[el enent];

Point p = e.GetPosition(null);

Canvas. Set Top(control, p.Y);

Canvas. Set Left(control, p.X);
}

static void OnEl ement MbuseLeave(obj ect sender, MuseEvent Args e)

{

Fr amewor kEl enent el ement = sender as Franmewor KEl enent ;
Content Control control = ActiveEl ements[el ement];

el enent. Cursor = null;
Ador ner Layer . Chi | dren. Renove(control);

Popup. | sOpen = fal se;

Within the MouseEnter event handler OnElementM ouseEnter, at first the code will ensure the popup instance exists
and is setup by cdling the EnsurePopup method (see code above). Since the event handlers are registered only for
custom cursors and not for the default and built-in cursors, the method will get the ContentControl instance from
the ActiveElements list (generated when the property 1D is set) and will add it to the canvas named AdornerLayer of
the popup. Next the position of the cursor image will be adapted to the current mouse pointer position and the
Cursor property of the Ul element will be set to the vdue None to avoid multiple cursors. Then the popup will be

displayed.

The MouseMove event handler OnElementMouseMove just will update the position of the cursor image within the
popup canvas accordingly to the current mouse position. Once the mouse pointer leaves the Ul éement, the
ContentControl with the cursor image will be removed from the popup canvas and the popup itself will be closed.
That’sit.

Summary

In overdl its easy to create new and custom cursors for your Slverlight 2 gpplication. Just copy the files from the
sample project in your project and start using it.
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