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Best practices and methods for providing integrated 
and branded media player skins for Microsoft Silverlight.
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Within XAML, the XML grammar used to declaratively define UI in “Silverlight”, the element that facilitates video playback is called <mediaelement/>.  This tag is the placeholder for the area where media is presented.  However, alone this makes for a sparse user experience.  To replicate the functionality of the Media Player OCX or similar, extensive additional UI elements and logic are required.
In order to implement some of the common playback adornments such as elapsed time indicator, buffering progress bars and position bars for seeking, a fair bit of work is required by the template developer.  To simplify the task of building playback experiences as well as to encourage re-use, the Expression Encoder and the ASP.net teams have put together a set of JavaScript classes that encapsulate this core player logic.  With these classes it is simply a matter of naming XAML elements and animations in a defined way and the expected behaviors will be automatically applied at runtime.
In addition to enabling this declarative-only player construction, the classes can be extended to encompass almost any additional functionality. This document describes the requirements for a fully-featured playback experience and documents the implementation details of these base classes.

The following diagram illustrates the Silverlight media player architecture as compared with existing WMP OCX players typically on the internet. 
[bookmark: _Toc184198691]Player Requirements
Different playback skins can expose different subsets of functionality.  As such, the following section enumerates a full list of controls as a guide.  It is up to the template author how many of these capabilities their template incorporates.  It is recommended that all templates include basic transport controls, audio level and chapter point support although please note the only required element for the player base class to work is a MediaElement called “VideoWindow”.
Transport Controls: 
	Play
	If video is in paused state, restart playback.  If video in stopped state, play from start 

	Pause
	Pause video on current frame.

	Stop
	Cancel buffering and playback; show black in viewer

	Previous Marker
	If there are chapter markers defined, seek video back to previous chapter marker else rewind by a fixed amount.  Play state not altered

	Next Marker
	If there are chapter markers defined, seek video forward to next chapter marker else fast forward by a fixed amount.  Play state not altered

	Seek Bar
	Display current position within context of overall duration of video.  Can be shown in either slider style or progress bar style



Audio Controls
	Volume Up / Down
	Adjust volume up or down in discreet increments

	Volume slider
	Slider control for volume.  Dragging thumb raises / lowers volume interactively

	Mute
	Toggle sound playback on and off; does not change volume level



Informational Controls
	Download Progress Bar
	Shows download progress for streaming media as a progress bar

	Download Complete text indicator
	Shows download progress as a percentage

	Buffering Progress Indicator
	Shows buffering progress for streaming media

	Buffering Complete text Indicator
	Shows buffering progress as a percentage

	Elapsed time readout
	How many hours / minutes / seconds have elapsed since beginning of media file

	Total duration readout
	What is the duration of the content hours / minutes / seconds



Chapter Point Display
	Chapter Panel
	The chapter panel appears showing a thumbnail of each chapter point in time order.  When the user clicks on a thumbnail, the player will seek to that point.  When the mouse moves out of the chapter panel, it is hidden.



Other
	Full Screen
	Switches to/from full screen video mode

	Closed Captioning
	Displays synced text with the video

	Closed Caption Toggle Button
	Toggles closed captioning display
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As most players will provide basically the same functionality it makes sense to encapsulate that functionality in a set of classes that can be reused. It is also the case that many players may also want to do something unique - be it animations, builds, rollovers, effects, etc. Therefore any architecture for basic player functionality also needs allow the author to extend behaviors beyond what is provided.
JavaScript is a prototypical language and does not support class hierarchies natively in the same manner as C#, C++ and other object oriented languages. It can, however, be coerced into behaving somewhat like these languages with a little effort . The best infrastructure to facilitate this so far is the Open Source ASP.NET AJAX Javascript framework (http://ajax.asp.net/default.aspx). The player base class uses this to provide inheritance support. It is strongly recommended that you become familiar with the ASP.NET AJAX javascript object oriented programming model if you intend to extend the functionality of the provided player classes.   The Client Side framework is implemented in MicrosoftAjax.js upon which the base player depends.  Detailed documentation can be found here:
http://www.asp.net/AJAX/Documentation/Live/ClientReference/Global/default.aspx
In addition to consistency there are several other advantages to using this programming style for Javascript, for instance:- the next version of the Visual development tools will understand this format of Javascript and provide the usual development time help such as auto completion, intellisense, member browsing, etc.
[bookmark: _Toc184198694]Overriding BasePlayer methods
To extend the behavior of the existing player class you can override methods already defined in the Player class,  define your own methods or hook up to the exposed events from Player. In the example below we override the onMarkerReached method of the Player class so that we get informed every time the media file reaches a marker that has been encoded into the media stream.
Type.registerNamespace('ExtendedPlayer');

ExtendedPlayer.Player = function(domElement) {
	ExtendedPlayer.Player.initializeBase(this,
[domElement]);     	
}
ExtendedPlayer.Player.prototype =  {
	onMarkerReached: function(args)	{
		var marker = args.get_marker();
		var type = marker.type ? 
			marker.type.toLowerCase() : "";
		window.status = "MarkerType="+type+
" Text="+marker.text;
		ExtendedPlayer.Player.callBaseMethod(this,
 "onMarkerReached", [args]);
	}
}   
ExtendedPlayer.Player.registerClass('ExtendedPlayer.Player', EePlayer.Player); 

For a more comprehensive example of extending the functionality of BasePlayer see the templates shipping with Microsoft Expression Encoder which can be downloaded from:
http://www.microsoft.com/expression/products/overview.aspx?key=encoder
To see a real-world example look at the ‘Silverlight’ template which implements some unique custom behavior; the template can be found in C:\Program Files\Microsoft Expression\Encoder 1.0\Templates\en\Silverlight
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In order to hook up XAML to the functionality provided in the Player class you need to know the dictionary of well known control names used by the Player class. It is by name that we hook the XAML Element called “PlayButton” for instance, to a class in Javascript that handles the play button logic. It is important to note that if an element name is not present in the XAML this is not a problem – functionality just degrades, so for instance, if there were no element named “PauseButton” then you would just not have the pause functionality available. In this case you might want to define a button element (a group or canvas or rectangle, etc) and call it “MyPauseButton”, you would then handle the control binding and behaviors yourself.
The only required control is a mediaelement named “VideoWindow”. The Player class will complain if it cannot find a control of this name.
Here is a diagram showing a sample player and illustrating the well known names that get default functionality if they are present in the player XAML. Note: the image below is exaggerated to show as many elements as possible



VideoWindow
XAML mediaelement which will be used to display the source video
PlayPauseButton 
XAML Element that  toggles between pause and play. This button expects 2 other XAML elements (or canvas) which it toggles between to show the button state. “PlaySymbol” and “PauseSymbol”.
PlayButton (not shown)
XAML Element that defines a button that causes the media to Play when clicked
PauseButton (not shown)
XAML Element that defines a button that causes the media to Pause when clicked
StopButton
XAML Element which defines the player’s STOP button. Inherits default _Button behavior but stops the media when clicked.
NextButton
XAML Canvas which defines the player’s "skip to next chapter" button. Inherits default _Button behavior but moves the media to the time for the next chapter when clicked.
PreviousButton
XAML Element which defines the player’s "skip to previous chapter" button. Inherits default _Button behavior but moves the media to the time for the previous chapter when clicked.
MuteButton
XAML Element which defines the player’s MUTE button. Inherits default _Button behavior but mutes/unmutes the audio media when clicked.
TimeSlider
 XAML Element which define the slider rail for the video playhead. Default left button up behavior is to scrub to that position in VideoWindow.  
TimeThumb
 XAML Element which defines the playhead slider for the video. Default left button up behavior is to scrub to that position in VideoWindow.  
TimeSlider_Highlight
XAML Element which defines the area to the left (or bottom) of the time  slider thumb position.  
TimeCompleted
 XAML Element which shows how far through the media we currently are and thus grows to 100% of its designed size when the media has completed. 
VolumeSlider
 XAML Element which defines the slider rail for the audio volume. Default left button up behavior is to set the volume indicated by that position.  
VolumeThumb
 XAML Element which defines the slider for the audio volume. Default left button up behavior is to set the volume indicated by that position.  
VolumeSlider_Highlight
XAML Element which defines the area to the left (or bottom) of the volume  slider thumb position.
VolumeDownButton (not shown)
 XAML Element for the stepping down the audio volume. Inherits default _Button behavior but reduces the audio by 1/10th when clicked.
VolumeUpButton (not shown)
 XAML Element for the stepping up the audio volume. Inherits default _Button behavior but increases the audio by 1/10th when clicked.
TotalTimeText
XAML TextArea which  will contain the text indicating the media’s total duration.
CurrentTimeText
XAML TextArea which  will contain the text indicating the media’s current time.
DownloadProgressText (not shown)
XAML TextArea which  will contain the download progress as a percentage (does not include the % sign).
DownloadProgressSlider
XAML Element which defines the indicator for how much has been currently downloaded. 
ChapterArea
XAML Element which defines the bounding area for all the sub elements in the Chapters control, should be bottom of the Zorder for all items associated with the chapters control.
ChapterScroll
XAML Element representing the area defining the scrolling region of the chapters control
ChapterScrollPrevious
XAML Element representing the previous chapter scroll button. Default left button up behavior is to scroll the chapters list left.  
ChapterScrollNext
XAML Element representing the next chapter scroll button. Default left button up behavior is to scroll the chapters list right.
ChapterScrollItem(0…)
XAML Element representing a single chapter item, there needs to be one for each visible chapter item, they are recycled when the chapters exceed the amount visible.
FullScreenButton (not shown)
XAML Element for the switching to full screen mode. Inherits default _Button behavior.
CaptionArea
XAML Element containing the CaptionText item below, used to provide a contrasting background for the closed captions text.
CaptionText
XAML <Textblock> which will show the closed captions
CaptionToggleButton
XAML Element that defines a button that toggles closed captioning on/off, only shown when first caption arrives.
CaptionOnSymbol (not shown)
XAML that shows via CaptionOnSymbol_Show and hides via CaptionOnSymbol_Hide animations, if they are present, when captioning is turned on.
CaptionOffSymbol (not shown)
XAML that shows via CaptionOffSymbol_Show and hides via CaptionOffSymbol_Hide animations, if they are present, when captioning is turned off.
PlaceholderImage (not shown)
XAML <Image> tag used to hold the placeholder image of the video prior to the video being able to play
PlayerControls (not shown)
XAML Element that contains all the player controls, needn’t be used, but if it is then you can define MouseEnter and MouseLeave animations to, for instance, fade the controls in and out
PlaySymbol 
XAML which is shown when the media is paused/stopped. The show/hide can be controlled with the PlaySymbol_Show and PlaySymbol_Hide animations. Usually this represents a symbol shown in a PlayPauseButton .
PauseSymbol (not shown)
XAML which is shown when the media is playing. The show/hide can be controlled with the PauseSymbol_Show and PauseSymbol_Hide animations. Usually this represents a symbol shown in a PlayPauseButton.
MuteOnSymbol (not shown)
XAML which is shown using MuteOnSymbol_Show and hidden using the MuteOnSymbol_Hide animation, if provided, when the audio is muted
MuteOffSymbol 
XAML which is shown using MuteOffSymbol_Show and hidden using the MuteOffSymbol_Hide animation, if provided, when the audio is unmuted
BufferingArea
XAML Element which is shown when the media player is buffering it’s media (for streaming media only), may be shown periodically multiple times during a presentation.
BufferingText
XAML <Textblock> that shows the percentage of media currently buffered
FullScreenArea (not shown)
XAML Element which contains everything to be shown when switching to fullscreen. If it is not present the skin itself is shown as-is fullscreen.
FullScreenVideoWindow (not shown)
XAML Element, filled with a videobrush of the media, which is shown when switched to fullscreen.
FullScreenCaptionArea
XAML Element containing the FullScreenCaptionText item below, used to provide a contrasting background for the closed captions text when in full screen mode.
FullScreenCaptionText
XAML <Textblock> which will show the closed captions when in full screen mode

Well named Animations  
In addition to hooking up player functionality the player class also hooks up various animations. Any DomElement derived control (PlayButton, PauseButton, etc.etc.) has the option of defining the following animations (note: in Expression Blend these animations are of the type ‘Resource’ animation). 	
		<ControlName>_MouseEnter
		<ControlName>_MouseLeave
		<ControlName>_MouseUp
		<ControlName>_MouseDown
		<ControlName>_Hide
		<ControlName>_Show
		<ControlName>_Enable
		<ControlName>_Disable

In general you can substitute the name of any button for “ControlName” above and have that animation bind to that event on the button (including your own buttons).		
If you want to not have any animation on a button simply do not define the storyboard.
Other provided animations are: 
ChapterArea_ScrollAnimationStoryboard
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All the classes above can be extended, but the ones most likely to be of interest are…
Player
This is the main class that implements player behavior, derive from this to have default functionality applied to your player XAML, extend the functionality in your own player. See the chapter on “Custom Player Walkthrough” later in this document. EePlayer is derived from this player and implements URL parsing for players generated with Expression Encoder.
_DomElement
The DOMElement class handles binding the events and animations to the XAML element and provides empty implementations of the handler functions. The intention is for you to override the event handlers you are interested in.
_Button
Players generally require buttons. This is javascript functionality bound to XAML elements and handles mouse events and animations.
The _Button class handles binding the events and animations to the XAML. The intention is for you to handle the events you are interested in. 
See the example above in “Roll your own controls” for details on how to implement your own buttons making use of _Button.
_Slider
Most Players will want some kind of slider control, either to adjust the volume or the timescale for the media.
BasePlayer provides a class which implements slider functionality. This expects two controls, one will be the rail on which the slider moves, the other is the thumb itself that you pick up and move.
The base class handles the dragging of the thumb, limiting its motion to within the bounds of the rail and calls back a provided function with a value from 0.0->1.0 based on the position on the rail.
The base class also handles clicking on the rail directly to set a specific value.
If the rail is taller than it is wide then the slider becomes a vertical slider otherwise it is a horizontal slider.
If your slider controls are volume or playhead controls and they use the well known names above then their respective functionality will be hooked up for you.
To implement your own slider instantiate a _Slider instance and pass in the function which will be called when the value changes. Look at the implementation of the volume slider in the baseclass for more information.

_ImageList
this control implements a scrollable collection of images. The naming of items used in an ImageList is important. If the Imagelist main canvas is called “PicList” for instance then all the sub elements are expected to be named with “ListName” as a prefix. For instance
The animation to scroll the list should be called ListName_ScrollAnimationStoryboard.
The buttons to scroll the list forwards and backwards should be called ListName_ScrollNext and ListName_ScrollPrevious.
The Items showing in the list need to exceed those visible at any one time by 1 element and need to be named and numbered as follows…
ListName_ScrollItem1, ListName_ScrollItem2, …
See ChapterScroll above as an example of an ImageList used as a well known control name.
If the Image list is taller than it is wide then it becomes a vertical scrolling list.
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Expression Blend 2 Preview allows you to edit Silverlight 1.0 XAML as opposed to the regular WPF XAML this application usually supports. (Note: Please make sure to download Expression Blend 2. Blend v1 does not support Silverlight.)
1. Using Microsoft Expression Blend 2 create a new Silverlight 1.0 web application project.
2. Draw out a collection of objects which will represent your play button. Group them and then name that group to “PlayButton” (grouping results in a Silverlight canvas element being created with that name containing all the elements you have grouped) 
3. Repeat (2) for PreviousButton, NextButton, PauseButton, StopButton, FullScreenButton.
4. Create a mediaelement (click the asset library button and type “mediaelement”) and call it “VideoWindow”
5. Draw a long rectangle representing the playhead slider rail, name it “TimeSlider”, make another smaller rectangle over it called “TimeThumb” (these can be simple rectangles or something much more complicated, if the design of TimeThumb, for instance, involves several objects make sure you group them and call the group “TimeThumb” so that the collection of objects act like a single control)

6. Make slider and thumb for the volume control, again these sliders can be made either horizontal or vertical 
7. Draw out 2 text areas and call them “TotalTimeText” ,  “CurrentTimeText” 
8. Make a rectangle called “DownloadProgressSlider”, this will represent the download progress at 100%, the script will automatically adjust to grow it as it downloads.

9. This XAML is now ready to be referenced in the Silverlight ActiveX control and hooked up to the default BasePlayer script and because the script will search the XAML for the well known names their functionality will be hooked up accordingly.
The above steps will make a simple player but the animations for rollover effects and pressing of buttons have not yet been defined so the buttons will look inert. To add animations using Blend 2 (please also read the ‘well named animations’ section above) do the following…
	To add a custom rollover animation to the play button using Expression Blend 2 do the following…
1. Select the PlayButton
2. In Object and Timeline palette click the “>” sign and click “+” to add a timeline.
3. Call the timeline “PlayButton_MouseEnter” this will represent the animation that will play when the mouse enters the button, check the “Create as Resource” checkbox.
4. Set a key frame at time 0
5. Move the timeline playhead to say 3/10s (0:00.3) and change a property on the playbutton that you would like to indicate focus is over the button, for instance you may want to alter its opacity.
Your player will now show that animation for a mouse enter event. Add animations for PlayButton_MouseLeave, PlayButton_MouseDown and PlayButton_MouseUp and for all the other buttons (a quick way would be to switch to the XAML view after creating animations for one button, then copy/paste the animations changing the name for each to the other buttons)
[bookmark: _Toc184198698]Extending the base player classes
It is expected that your player will want to do something that is not natively supported by the BasePlayer. As such you should extend the player functionality by making your own class that derives from EePlayer.Player instead of trying to change the existing BasePlayer.js code. In Expression Encoder a file is provided for you for this purpose, “player.js” is generated for each of the player skins that ship with Expression Encoder, most of the time this file is a thin wrapper on EePlayer.Player, however some of the skins extend the player functionality.
You are encouraged to generate players for each of the skins in Expression Encoder and look at the javascript produced to get a good idea of how to extend Player.
[bookmark: _Toc184198699]Debugging
Use the standard ATLAS debugging services for tracing/asserts etc. look in the Sys.Debug namespace for these functions. 
A handy tool for web development and specifically to see trace output from ATLAS Sys.Debug.trace is provided by Nikhil on his blog at http://projects.nikhilk.net/Projects/WebDevHelper.aspx 
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Microsoft Expression Encoder v1.0 ships with several player templates designed for Silverlight 1.0. They are built using the common architecture described in this document. The following files are produced when you create a template for a media file…
Default.html
Main HTML page for the player. Links in all the required javascript files. It is expected you will include this file in an IFRAME from the page that you want to embed the player in.
BasePlayer.js
The common player class which is used for all Media Encoder players. Hooks up the XAML to the player functionality, it is usually heavily compressed.
MicrosoftAjax.js
This is the core client javascript file used in ASP.NET Ajax (codename ATLAS). It implements inheritance mechanisms and debugging functionality.
Player.js
A derived player (from BasePlayer). Mostly an empty wrapper but for some skins it implements player functionality over and above that provided by BasePlayer.js. You are expected to extend this class with your own custom functionality.
Player.xaml
The XAML which contains the design of the player skin.
PlayerStrings.js
The strings used in the player. This file is separated out so that you can provide localized versions if you require.
Project.csproj
MSBuild collection of the files in this project, this can be opened in other Expression applications for editing.
Silverlight.js
This is the stock javascript used to make a silverlight container on a web page.
StartPlayer.js
This file is generated and specific to the content you are displaying. It contains media url information and chapter information for the media files you have encoded.
[bookmark: _Toc184198701]Microsoft Expression Encoder player extension (EePlayer)
EePlayer is an extension of the base player used by Expression Encoder, it provides the ability to pass directives on the URL, for instance you could form a URL such as (http://mysite/myplayer/default.html?startTime=2&duration=3) and it would start the player 2 seconds into the presentation and only play for 3 seconds.
Here is a list of the directives understood by EePlayer:-
startTime=[time (s)]		
Defines the time to start the video at in seconds
chapter=[n]		
Defines the chapter number to start at (start time overrides chapter if both are specified)
mediaUrl=[url]
Overrides the media source specified statically in the HTML
volume=[n] (n>=0.0 && n<=1.0) 
sets the initial volume, if omitted it is full volume (1.0)
muted=[true|false]
specifies if media is muted by default
duration=[time (s)]
Specifies a limit on how much will play
autoPlay=[true|false]
Determines if the media starts playing automatically on load
mediainfo=url
Specifies an XML playlist (see Playlist format chapter later in this document) this XML file overrides any referenced content (video and chapter information) in the template and allows you to change the content of a published template on the URL.
EePlayer also implements a couple of methods which are useful for setting the media URL, the placeholderImage and the chapters information
	set_mediainfo(mediainfo)
[bookmark: _Toc184198702]Making your own templates for Microsoft Expression Encoder
You can make your own templates for reuse in Expression Encoder. The simplest way is as follows…
1. copy a similar existing template under %ProgramFiles%\Microsoft Expression\Templates\en to a folder under your user document directory (Expression\Expression Encoder\Templates\en). Name the folder the name of the new template, e.g. MyNewTemplate
2. open Default.html and change the line that reads <$@ Options Name= to the name of your template
3. Open Expression Encoder, you should see the new template listed. (if it is in the user directory it will be at the end of the list)
4. Import a small video file and encode using this template
5. Open the directory you have just encoded to
6. Open the CSPROJ file in Expression Blend 2 and open the XAML file player.xaml
7. Make your design changes
8. Open the CSPROJ file in visual studio
9. Make your code changes to player.js
10. Press F5 in visual studio or Blend to see the results of your design & code changes
11. If all is satisfactory copy back the player.js and player.xaml to the template directory you created earlier.
12. Grab a view of the player screen and paste into paint and same as preview.jpg in the new template folder.
[bookmark: _Toc184198703]Miscellaneous information
BasePlayer.js is shipped with Expression Encoder in an obfuscated, heavily compressed format, this is to reduce the size of the download of the players. Microsoft intends to make the debug, full version available for debugging purposes. In this respect it is similar to the story for MicrosoftAjax.js and MicrosoftAjax.debug.js.
The only difference in the BasePlayer.js and the scripts used for ASP.NET futures for the <media:> control is the namespace used (Ee versus Sys.UI) and the extensions added for EePlayer.
[bookmark: _Toc184198704]Useful Resources
Documentation relating to the use of the <media:> tag in ASP.NET futures, this documents the BasePlayer API.  http://quickstarts.asp.net/Futures/reference/clientreference2.aspx#top 
ASP.NET AJAX Home Page : http://www.asp.net/ajax/ 
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