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What is Songbird?
(in one slide)

• Cross platform media player
• Built on Mozilla
• Customizable

• Extensions
• Skins Feathers

• Open APIs
• Client side via Extensions
• Web side via Webpage API
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Built on Mozilla
• XPCOM (Cross Platform Component Object Model)
• XPIDL (Cross Platform Interface Description Language)
• XUL (XML User Interface Language)
• XBL (eXtensible Binding Language)
• Gecko 1.9 Layout Engine
• XULRunner
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XPCOM
• Cross Platform, very similar to CORBA & Microsoft’s COM
• Multiple language bindings (C, C++, Javascript, Python, Perl, Ruby, .Net)
• All features of Gecko available as re-usable cross-platform components
• XPConnect used to connect to objects in JS
• Allows for rapid development

• http://www.mozilla.org/projects/xpcom/
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XPIDL
• Same language neutral interface descriptions as IDL
• Uses `xpidl` IDL compiler
• Generates language specific descriptions

• .h, .java, .xpt, etc.

• http://developer.mozilla.org/en/docs/XPIDL
• http://www.mozilla.org/scriptable/xpidl/idl-authors-guide/index.html
• http://developer.mozilla.org/en/docs/XPIDL:xpidl
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XUL
• XML based way of building UI
• Widget based
• Cross platform
• Generally, used for defining UI/presentation layer
• Use predefined XUL elements, or elements defined in XBL
• Localizable

• http://developer.mozilla.org/en/docs/The_Joy_of_XUL
• http://developer.mozilla.org/en/docs/XUL_Tutorial
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XBL
• “Visual objects” - visible elements wrapped inside behaviour
• Bind behavior to XUL widgets
• Bind event handlers, methods, properties, style & content

• http://developer.mozilla.org/en/docs/XBL
• http://developer.mozilla.org/en/docs/XUL_Tutorial:Introduction_to_XBL

XBL file:
    <?xml version="1.0"?>
    <bindings xmlns="http://www.mozilla.org/xbl">
        <binding id="binding1">
            <!-- content, property, method and event descriptions go here -->
        </binding>
        <binding id="binding2">
            <!-- content, property, method and event descriptions go here -->
         </binding>
    </bindings>

Bind binding to a XUL element with CSS:
    scrollbar {
        -moz-binding: url('chrome://findfile/content/findfile.xml#binding1');
    }
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Songbird
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Main Window (Songbird:Main)

Faceplate
Toolbar
Tab Browser
Service Pane
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Display Panes

Right Sidebar
Content Pane Bottom
Service Pane Bottom
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The Tab Browser
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Media Tab (First Tab)
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Media Page (Songbird:MediaPage)

Songbird:MediaPage

refers specifically to the media browser
NOT all tab/web browser instances
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Web Playlist
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Track Editor Dialog
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Preferences
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PrefPane
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Extensions
• Just like Mozilla or Firefox extensions
• An XPI (just a ZIP!) self-contained
• Cross platform, or platform specific
• Client side install, requires restart
• Javascript, Chrome
• Not a browser plugin
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Extension Wizard
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and then ...
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Extension Setup
Key Files:
install.rdf

• describes your extension
• compatibility
• versioning

chrome.manifest
• tells Songbird what to do with your code
• overlays to install
• locales available
• chrome/skin paths

http://wiki.songbirdnest.com/Developer/Articles/Getting_Started/Developing_Extensions
http://www.robertnyman.com/2009/01/24/how-to-develop-a-firefox-extension/
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Overlays
XUL files that describe UI content

• Add additional UI
• Override small pieces of a XUL file

• Reuse specific UI pieces

• Can load Javascript via <script/>

• Use the ID attribute to determine placement
• position attribute hint

• insertafter, insertbefore
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Common XUL Overlays
http://src.songbirdnest.com/source/xref/client/app/content/xul/

http://src.songbirdnest.com/source/xref/client/feathers/gonzo/chrome/content/xul/

windowtype:Songbird:Main
• main Songbird window itself

windowtype:Songbird:MediaPage
• Songbird media pages (library, playlists, etc.)

chrome://songbird/content/xul/layoutBaseOverlay.xul
• general good initialization overlay

chrome://songbird/content/xul/layoutWithBrowserOverlay.xul
chrome://songbird/content/xul/layoutWithoutBrowserOverlay.xul

• specific layout templates (for Feathers that either do or don’t incorporate browsers)

chrome://browser/content/preferences/preferences.xul
chrome://songbird/content/xul/statusBarOverlay.xul

chrome://songbird/content/xul/menuOverlay.xul
chrome://songbird/content/xul/browserToolbarOverlay.xul

• other good UI points
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Enhancing the Library Example
chrome.manifest:
content blinky chrome/content
overlay windowtype:Songbird:MediaPage chrome://blinky/content/foo.xul

foo.xul:
<?xml version="1.0"?>
<overlay
 xmlns="http://www.mozilla.org/keymaster/gatekeeper/there.is.only.xul"
 xmlns:html="http://www.w3.org/1999/xhtml"
 id="no_significance_whatsoever">
 <hbox>
  <html:blink>h0ttac0z!</html:blink>
 </hbox>
</overlay>
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The Songbird Library
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Adding an item
// Get the library manager service
var libraryManager = Components.classes["@songbirdnest.com/Songbird/library/Manager;1"]
                                                 .getService(Components.interfaces.sbILibraryManager);

// Get the user’s main library
var mainLib = libraryManager.mainLibrary;

// Need to construct an IO URI representing the actual resource (e.g. test.mp3)
var ioService = Components.classes["@mozilla.org/network/io-service;1"]
                                   .getService(Components.interfaces.nsIIOService);
var songURI = ioService.newURI(“http://whacked.net/test.mp3”, null, null);

// Set any properties we may want to set
var props = Components.classes["@songbirdnest.com/Songbird/Properties/MutablePropertyArray;1"]
                              .createInstance(Ci.sbIMutablePropertyArray);
props.appendProperty(“http://whacked.net/#myWhizzyProperty, "OMG! BEST SONG EVER!");

// Add the song to the user’s library
var mySong = mainLib.createMediaItem(songURI, props);
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Finding an item
// If you know the GUID....
var mySong = mainLib.getItemByGuid(“some_guid_here”);

// ... or you can get it by index in the list/library
var mySong = mainLib.getItemByIndex(42);

// ... or you can enumerate it by a property
var myListener = {
    items: [],
    onEnumerationBegin: function() { },
    onEnumeratedItem: function(list, item) {
        this.items.push(item);
    }
    onEnumerationEnd: function() { }
};

mainLib.enumerateItemsByProperty(“http://whacked.net/#myWhizzyProperty”,
        “OMG! BEST SONG EVER!”, myListener, 
        Components.interfaces.sbIMediaList.ENUMERATIONTYPE_LOCKING);

alert(myListener.items.length + “ items found with ‘Some Arbitrary Value’”);
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Removing an item
// ... from previous slide

// iterate through each item that matched our enumeration
for (mySong in myListener.items) {
     // remove it from the library
     mainLib.remove(mySong);
}
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Managing Playback
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Media Core APIs
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Media Core APIs
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Mediacore Manager
IDL: http://src.songbirdnest.com/source/xref/client/components/mediacore/base/public/sbIMediacoreManager.idl
API Reference: http://developer.songbirdnest.com/add-on-api/docs/trunk/interfacesb_i_mediacore_manager.html

• Get a reference to the Mediacore Manager:
var gMM = Components.classes["@songbirdnest.com/Songbird/Mediacore/Manager;1"]  
                    .getService(Components.interfaces.sbIMediacoreManager);  

• The central point for all media playback/event management
• Most playback/sequence/control handled by .playbackControl or .sequencer

Saturday, May 15, 2010

http://publicsvn.songbirdnest.com/browser/trunk/components/library/base/public/sbIMediaItem.idl
http://publicsvn.songbirdnest.com/browser/trunk/components/library/base/public/sbIMediaItem.idl
http://publicsvn.songbirdnest.com/browser/trunk/components/library/base/public/sbIMediaItem.idl
http://publicsvn.songbirdnest.com/browser/trunk/components/library/base/public/sbIMediaItem.idl


Mediacore Manager
• Events:

• sbIMediacoreEvent
• http://developer.songbirdnest.com/add-on-api/docs/trunk/interfacesb_i_mediacore_event.html

• Sample events: Metadata change, Duration change, Track change
• Stream start, Stream End, etc.

 
• Add a listener:

const Ci = Components.interfaces;
var myListener = {
    onMediacoreEvent: function(ev) {
        switch (ev.type) {
            case Ci.sbIMediacoreEvent.TRACK_CHANGE:
                var mediaItem = ev.data;
                alert("track changed to: " + mediaItem.guid);
                break;
            case Ci.sbIMediacoreEvent.STREAM_END:
                alert("track has ended");
                break;
            case Ci.sbIMediacoreEvent.STREAM_STOP:
                alert("track was stopped");
                break;
    }
}
gMM.addListener(myListener);
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What’s going on?
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Data Remotes
Asynchronously observe specific data remotes and trigger

listeners based on data changes in the player, e.g.
• Track change

• Play/pause state
• Volume change/mute

What’s playing?
• metadata.title

• metadata.artist
• metadata.album
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Data Remotes
Example:

myObserver = {
    observe: function ( aSubject, aTopic, aData) {
         if (aTopic == “faceplate.playing” && aData == 1) {
              var mediaItem = gMM.sequencer.currentItem;
              var artist = mediaItem.getProperty(SBProperties.artistName);
              alert(artist + “? weren’t they a one-hit wonder?”);
         }
    }
}

Components.utils.import("resource://app/components/sbProperties.jsm");
const SB_NewDataRemote = new Components.Constructor(
                   "@songbirdnest.com/Songbird/DataRemote;1", "sbIDataRemote", "init");

var sbDataRemote = SB_NewDataRemote(“faceplate.playing”, null);
sbDataRemote.bindObserver(myObserver, true);
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Components/Services
http://src.songbirdnest.com/source/xref/client/components/

Important components of note:
albumart

commandline
dataremote
dbengine
devices

displaypanes
draganddrop
faceplate
feathers

filesystemevents
integration

job
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Components/Services
jscodelib
library

mediacore
mediaimport
mediapages

playlistcommands
property
remoteapi

servicepane
watchfolder

trunk/components/<component_name>/public/*.idl
are your friends.  know them. love them.
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Service Pane
• Composed of service pane nodes (sbIServicePaneNode)

http://src.songbirdnest.com/source/xref/client/components/servicepane/public/sbIServicePaneService.idl

• Libraries
• Devices

• Download Device
• Portable Music Players

• Bookmarks
• History
• Playlists
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Service Pane
// Get the service pane first, and initialize it
var SPS = Components.classes['@songbirdnest.com/servicepane/service;1']
                                  .getService(Components.interfaces.sbIServicePaneService);
SPS.init();
  
// Now get the bookmark service
var BMS = Components.classes['@songbirdnest.com/servicepane/bookmarks;1']
                                  .getService(Components.interfaces.sbIBookmarks);

// Create the "Music Blogs" folder
var musicBlogsFolderNode = BMS.addFolder(“Music Blogs”);

// Make a HTTP request to get the Birdhouse Media Web Directory (synchronously for now)
req = new XMLHttpRequest();
req.open('GET', 'http://birdhouse.songbirdnest.com/directory', false);
req.send(null);

// Parse the output
req.responseText.match(/Play Music Blogs\s*<ul>\s*([\s\S]*?)<\/ul>/);
musicBlogsList = RegExp.$1;

var pattern = /<a href="([^"]+)">(.+)<\/a>/g;
// For each blog, parse the URL and add it to our folder we created above
while ((result = pattern.exec(musicBlogsList)) != null) {
       var node = BMS.addBookmarkAt(result[1], result[2], null, musicBlogsFolderNode, null);
}

// Tell the service pane to save our bookmarks
SPS.save();
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Media Views/Pages
• Extensible custom views of a user’s media
• Applicable to:

• Libraries
• Playlists
• Downloads

• HTML or XUL
• Can incorporate album art, Flash, SVG, etc.
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Test Cases
Test cases are your friends.

Look at them.
Learn from them.

Blatantly copy^W^WLeverage them.

http://src.songbirdnest.com/source/xref/client/components/*/test

e.g. “How do I interact with the library?”
http://src.songbirdnest.com/source/xref/client/components/library/base/test/

“How do I use interact with the media core APIs?”
http://src.songbirdnest.com/source/xref/client/components/mediacore/base/test/

Saturday, May 15, 2010

http://publicsvn.songbirdnest.com/browser/trunk/components/*/test
http://publicsvn.songbirdnest.com/browser/trunk/components/*/test
http://publicsvn.songbirdnest.com/browser/trunk/components/remoteapi/test
http://publicsvn.songbirdnest.com/browser/trunk/components/remoteapi/test


Debugging
• Setup a development profile
• Install Songbird Developer Tools extension

• http://addons.songbirdnest.com/extensions/detail/68
• Disable the XUL cache

• Outputting
• alert() - pop up a user viewable dialog
• dump() - output to the system console/terminal
• Components.utils.reportError()

• Use the Error Console
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(Real) Debugging
• Venkman Javascript Debugger

• Built into Songbird
• http://www.mozilla.org/projects/venkman/ (for docs)
• http://www.svendtofte.com/code/learning_venkman/
• http://www.webreference.com/programming/javascript/venkman/
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Feathers
• A way of skinning/theming Songbird
• Underneath, the exact same as an extension

• XPI, cross platform, self-contained
• Client side install, requires restart

• Typically just CSS and images
• Optional layout changes involve XUL
• Use Web technologies:

• Flash
• SVG
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CSS
• chrome/skin/*
• colors.css

• Sets paddings, font, look & feel, some backgrounds
• feathers.css

• Sets general look & feel, colors, etc.
• html.css

• Sets add-on HTML iframe L&F (mashTape, LyricMaster, etc.)
• images.css

• Loads images and sets background images, etc.
• songbird.css

• Loaded by all Songbird specific XUL windows (e.g. Track Editor)
• Not loaded by Mozilla/Firefox dialogs (e.g. Preferences)
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Feathers Wizard
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DOM Inspector / XUL Tools
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DOM Inspector
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Webpage API
• songbird Javascript object

• Full featured remote interaction
• Create site-specific libraries and playlists

• ... or integrate/interact with the user’s library
• User can set privacy settings/rules

• Web Playlist

• Distinct from Songbird’s webpage scraping
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Web Playlist
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WebPlaylist
Can be populated either automatically (i.e. via Songbird’s automatic scraping)

or programmatically via Webpage API

Example of a site which populates it programmatically:
http://www.7digital.com/songbird
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But what can I do with it?
Integrate music and video services like 
stores, subscriptions, radio...

• Query what’s currently playing
• Attach listeners/observers to media player 

actions
• Enumerate user library
• Build site-local libraries and playlists
• Download playlists and items
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Metadata on the currently playing track:
• songbird.currentArtist
• songbird.currentTrack
• songbird.currentAlbum

Current activity and state:
• songbird.playing
• songbird.paused
• songbird.repeat
• songbird.shuffle
• songbird.position
• songbird.volume
• songbird.mute

Current Media Player Activity
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<script type=”text/javascript”>
function onLoad() {
    if (songbird.playing) {
        alert(“I love ” + songbird.currentArtist + “ too”);
    }
}
</script>

Current Media Player Activity
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Observing Your Media Player
Attach listeners to topics for asynchronous notification

Listener Topics:
metadata.artist
metadata.title

metadata.album
metadata.genre

metadata.url

playlist.shuffle
playlist.repeat

faceplate.volume
faceplate.playing
faceplate.paused

http://developer.songbirdnest.com/webpage-api/docs/trunk/files2/ListenerTopics-txt.html
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var obs = {
    observe: function ( aSubject, aTopic, aData) {
         if (aTopic == “metadata.artist”) {
              alert(“Current artist:” + aData);
         } else if (aTopic == “metadata.album”) {
              alert(“Current album:” + aData);
         } else if (aTopic == “metadata.title”) {
              alert(“Current track:” + aData);
         }
    }
}

songbird.addListener("metadata.title", obs);
songbird.addListener("metadata.artist", obs);
songbird.addListener("metadata.album", obs);

Observing Your Media Player
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Observing Your Media Player
More asynchronous events:

downloadstart
downloadcomplete

Fired when Songbird downloads triggered
by Library integration APIs (covered later)

are initiated or completed

beforetrackchange
trackchange

playerstopped

Fired when media track events happen.

event.item argument is the mediaItem

Saturday, May 15, 2010



Enumerate User Libraries
User library:

• mediaItems (represent items/tracks)
• mediaLists (ordered lists of mediaItems)  
• mediaLibraries (unordered collection of mediaItems & lists)

• songbird.mainLibrary
• .createMediaItem()
• .createSimpleMediaList()
• .getPlaylists()
• .getItemByGuid()
• .enumerateAllItems()
• .enumerateItemsByProperty()

• http://developer.songbirdnest.com/webpage-api/docs/files/
trunk/sbIRemoteLibrary-idl.html#Library

Saturday, May 15, 2010

http://developer.songbirdnest.com/webpage-api/docs/files/trunk/sbIRemoteLibrary-idl.html#
http://developer.songbirdnest.com/webpage-api/docs/files/trunk/sbIRemoteLibrary-idl.html#
http://developer.songbirdnest.com/webpage-api/docs/files/trunk/sbIRemoteLibrary-idl.html#
http://developer.songbirdnest.com/webpage-api/docs/files/trunk/sbIRemoteLibrary-idl.html#


Enumerate User Libraries
var propArtist = "http://songbirdnest.com/data/1.0#artistName";
var listener = {
    onEnumerationBegin: function() {
        this.artists = new Object();
        return true;
    },
    onEnumeratedItem: function(list, item) {
        metadata = item.getProperty(propArtist);
        if ((metadata != null) && (metadata != '') && (metadata != '\"\"')) {
            if (this.artists[metadata])
                this.artists[metadata]++;
            else
                this.artists[metadata] = 1;
        }
        return true;
    },
    onEnumerationEnd: function() {
        return true;
    }
}; 

var mainlib = songbird.mainLibrary;
songbird.mainLibrary.enumerateAllItems(listener, 0);
for (artist in listener.artists) {
    alert("You have " + this.artists[artist] + " tracks by " + artist);
}
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List & Library Integration
• Use lists to represent playlists, or conceptual lists:

• Shopping cart
• Favourite songs/tracks
• Recommended tracks (“You might also like...”)
• Relevant songs (“Other people who bought also bought...”)

• Playback main library (e.g. the user’s) lists
• Playback site library (e.g. local to the website) lists

• Remote playlists, e.g. .m3u, .pls
• Playlists built programmatically using the Webpage API

• Download lists and individual media items to the user’s library
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List & Library Integration
// Create a default site-specific library
var library = songbird.siteLibrary;

// Set the scope of the site library
songbird.setSiteScope("whacked.net", "/music");

// Create a media item and put it in the library
var mediaItem = library.createMediaItem("http://whacked.net/music/wired-01.mp3");

// Make a playlist
var mediaList = library.createSimpleMediaList("TheWiredCD");
mediaList.add(mediaItem);

// Let's be obnoxious and play it, whether the user requested it or not
songbird.playMediaList(mediaList);

// I'm sure the user loved it so much - let's integrate it into their library for them
songbird.downloadItem(mediaItem);
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Download Event Monitoring
var trackNameProp = "http://songbirdnest.com/data/1.0#trackName"
function onDlStart(aEvent) {
    alert(aEvent.item.getProperty(trackNameProp) +
        " started downloading")
}
function onDlComplete(aEvent) {
    alert(aEvent.item.getProperty(trackNameProp) +
        " finished downloading");
    alert(aEvent.status);
}

document.addEventListener("downloadstart", onDlStart, false);
document.addEventListener("downloadcomplete", onDlComplete, false);

songbird.downloadItem(mediaItem);
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Examples
Music Store

http://developer.songbirdnest.com/webpage-api/examples/musicstore/

Music Blog
http://developer.songbirdnest.com/webpage-api/examples/musicblog/

music explorr ©®™
http://whacked.net/explore/
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Search Plugins
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OpenSearch
• Search plugins use the standard OpenSearch format

http://opensearch.org
as supported by Mozilla, Firefox, Opera, Internet Explorer, etc.

• Loaded by extension
• Loaded by webpage
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OpenSearch Format
<?xml version="1.0" encoding="utf-8" ?>
<OpenSearchDescription xmlns="http://a9.com/-/spec/opensearch/1.1/">
 <ShortName>Amazon Music</ShortName>
 <Description>Amazon MP3 Music Store Search</Description>
 <Image width="16" height="16">chrome://sansa/skin/amazon_favicon.gif</Image>
 <Url type="text/html" method="get" 
             template="http://www.amazon.com/s/ref=nb_ss_dmusic/
103-8870396-6868602?url=search-alias%3Ddigital-music&amp;field-
keywords={searchTerms}&amp;x=0&amp;y=0" />
 <InputEncoding>utf-8</InputEncoding>
</OpenSearchDescription>
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Extension Loading
// Get the search engine service
var searchSvc = Components.classes["@mozilla.org/browser/search-service;1"]
                                   .getService(Components.interfaces.nsIBrowserSearchService);

// Register our new search engine
searchSvc.addEngine("chrome://myextension/content/amazon.xml",
                        Components.interfaces.nsISearchEngine.DATA_XML,
                        "chrome://myextension/skin/amazon_favicon.gif", false);

// Get a reference back to our new search engine we just registered
var searchEngine = searchSvc.getEngineByName("Amazon Music");

// Move it to be the first/primary search engine
if (searchEngine)
       searchSvc.moveEngine(searchEngine, 1);

// Make it active
searchSvc.currentEngine = searchEngine;    
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Webpage Loading
<html>
    <head>
    <link rel="search"
           type="application/opensearchdescription+xml" 
           href="http://example.com/content-search.xml"
           title="Content search" />
    <title>yay</title>
    .
    .
    </head>

    .
    .
    .
</html>
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Songbird Developer Resources
Songbird Developer Center:

• http://developer.songbirdnest.com/

Source Browser for Songbird Source:
• http://src.songbirdnest.com/

Bugzilla:
• http://bugzilla.songbirdnest.com

Add-ons Site:
• http://addons.songbirdnest.com

Translations:
• http://translate.songbirdnest.com

Recipe Book:
• http://developer.songbirdnest.com/recipes
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Extension Resources
Songbird Developer Center:

• http://developer.songbirdnest.com/add-on-api

API Reference:
• http://developer.songbirdnest.com/add-on-api/docs/trunk

Getting Started Developing Add-ons Guide:
• http://wiki.songbirdnest.com/Developer/Articles/Getting_Started/Developing_Extensions

General Mozilla Extension Development Guides:
• http://developer.mozilla.org/en/docs/Extensions
• http://developer.mozilla.org/en/docs/XUL_Overlays
• http://www.robertnyman.com/2009/01/24/how-to-develop-a-firefox-extension/
• http://kb.mozillazine.org/Getting_started_with_extension_development
• http://developer.mozilla.org/en/docs/Using_JavaScript_code_modules

XPCOM in Songbird:
• http://wiki.songbirdnest.com/Developer/Articles/XPCOM/

Media Libraries/Playlists/Tracks
• http://wiki.songbirdnest.com/Developer/Articles/Libraries,_Playlists,_Tracks
• http://wiki.songbirdnest.com/Developer/Articles/Filtering,Searching_Playlists_Libraries
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Feather Resources
Songbird Developer Center:

• http://developer.songbirdnest.com/feathers

Getting Started with Feathers Guide:
• http://wiki.songbirdnest.com/Developer/Articles/Getting_Started/Creating_Feathers

Introduction to the DOM Inspector:
• http://www.brownhen.com/DI/

DOM Inspector (MozillaZine):
• http://kb.mozillazine.org/DOM_Inspector
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Webpage API Resources
Songbird Developer Center:

• http://developer.songbirdnest.com/webpage-api
• (Example music store & music blog linked off above)

Getting Started with the Webpage API Guide:
• http://wiki.songbirdnest.com/Developer/Articles/Getting_Started/

Web_Integration_with_the_Webpage_API

API Reference Documentation:
• http://developer.songbirdnest.com/webpage-api/docs/trunk
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Songbird Developer Resources
Songbird Developer Google Group Mailing List:

• http://groups.google.com/group/songbird-dev

IRC:
• irc://irc.mozilla.org/#songbird

me!
• pjople@songbirdnest.com
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