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WebKit basics
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WebKit code tips
Client class pattern

Lower layer gets access to a subset of an upper
layer class
Upper layer class shows itself as a client of the
lower layer class by implementing the Client
interface

Private class pattern
Hides platform specific code to multiplatform code
There can be multiple platform specific
implementations, sometimes at runtime4



WebKit GStreamer code tips
Private class pattern

Hides implementation code
Eg: WebKitWebSrc & WebKitWebSrcPrivate

GStreamer code can be called from multiple threads
DataMutex & DataMutexLocker helps you organize
lock granularity in multithread code
Thread asserts give hints about which threads the
methods are supposed to run
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GStreamer in WebKit
Regular video playback
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WebKit regular video

Most relevant classes involved:
HTMLMediaElement: Implements the spec
MediaPlayer: Multiplatform player behaviour
MediaPlayerPrivateGStreamer: GStreamer specific
internal implementation.

Manages a playbin-based pipeline.
WebKitWebSrc: GStreamer source element for
regular video playback.

HTMLMediaElement W3C spec
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WebKit regular video
classes
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Regular video pipeline
Playbin autoplugs several relevant elements:

UriDecodeBin
WebKitWebSrc
DownloadBuffer
DecodeBin

Demuxer (QtDemux, MatroskaDemux, ...)
A/V parsers
A/V decoders

PlaySink
Audio sink (AutoAudioSink → PulseSink)
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Regular video pipeline
<GstPlayBin>

v-0
[>]

current-uri="http://medias.france24.com/en/vod/2017/02/27/EN_20170227_174444_175716_CS.mp4…
source=(WebKitWebSrc) source

flags=video+audio+text+soft-volume+download+deinterlace+soft-colorbalance
n-video=1

current-video=0
n-audio=1

current-audio=0
audio-sink=(GstBin) audio-sink

video-sink=(WebKitGLVideoSink) webkitglvideosink0
text-sink=(WebKitTextSink) webkittextsink0

video-stream-combiner=(GstInputSelector) inputselector0
audio-stream-combiner=(GstInputSelector) inputselector1

text-stream-combiner=(WebKitTextCombiner) webkittextcombiner0
audio-filter=(GstScaletempo) scaletempo0

GstInputSelector
inputselector1

n-pads=1
active-pad=(GstSelectorPad) sink_0

GstInputSelector
inputselector0

n-pads=1
active-pad=(GstSelectorPad) sink_0

GstURIDecodeBin
uridecodebin0

uri="http://medias.france24.com/en/vod/2017/02/27/EN_20170227_174444_175716_CS.mp4…
source=(WebKitWebSrc) source

caps=video/x-raw(ANY); audio/x-raw(ANY); text/x-raw(ANY); subpicture/x-dvd; subpictur…
download=TRUE

GstDownloadBuffer
downloadbuffer0

max-size-bytes=206395
temp-template="/var/tmp/WebKit-Media-XXXXXX"
temp-location="/var/tmp/WebKit-Media-KDDKM1"

GstDecodeBin
decodebin0

caps=video/x-raw(ANY); audio/x-raw(ANY); text/x-raw(ANY); subpicture/x-dvd; subpictur…
sink-caps=video/quicktime, variant=(string)iso

GstFdkAacDec
fdkaacdec0

GstAacParse
aacparse0

avdec_h264
avdec_h264-0

max-threads=2

GstCapsFilter
capsfilter0

caps=video/x-h264, alignment=(string)au, stream-format=(string){ avc, byte-stream }, …

GstH264Parse
h264parse0

GstMultiQueue
multiqueue0

max-size-bytes=8388608
max-size-time=0

GstQTDemux
qtdemux0

GstTypeFindElement
typefind

caps=video/quicktime, variant=(string)iso
force-caps=video/quicktime, variant=(string)iso

GstTypeFindElement
typefindelement0

caps=video/quicktime, variant=(string)iso

WebKitWebSrc
source

blocksize=8192
location="http://medias.france24.com/en/vod/2017/02/27/EN_20170227_174444_175716_CS.mp4…

resolved-location="http://medias.france24.com/en/vod/2017/02/27/EN_20170227_174444_175716_CS.mp4…

GstPlaySink
playsink

flags=video+audio+text+soft-volume+download+deinterlace+soft-colorbalance
video-sink=(WebKitGLVideoSink) webkitglvideosink0

audio-sink=(GstBin) audio-sink
text-sink=(WebKitTextSink) webkittextsink0

send-event-mode=first
audio-filter=(GstScaletempo) scaletempo0

GstBin
abin

GstPlaySinkAudioConvert
aconv

use-converters=TRUE

GstAudioResample
resample

GstAudioConvert
conv

GstIdentity
identity

signal-handoffs=FALSE

GstQueue
aqueue

current-level-buffers=47
current-level-bytes=192512

current-level-time=1002666666
silent=TRUEGstScaletempo

scaletempo0GstAudioConvert
filter-convert

GstBin
audio-sink

GstAutoAudioSink
autoaudiosink0

filter-caps=audio/x-raw

GstPulseSink
autoaudiosink0-actual-sink-pulse

enable-last-sample=FALSE
device="alsa_output.pci-0000_00_1f.3.analog-stereo"

current-device="alsa_output.pci-0000_00_1f.3.analog-stereo"
device-name="Built-in Audio Analog Stereo"

client-name="MiniBrowser"
stream-properties=stream-properties, media.role=(string)video;

GstAudioResample
audioresample1

GstAudioConvert
audioconvert1

GstVolume
volume

GstAudioResample
audioresample0

GstAudioConvert
audioconvert0

GstQueue
queue0

current-level-buffers=47
current-level-bytes=192512

current-level-time=1002666666

GstTee
audioTee

num-src-pads=1

GstBin
vbin

GstPlaySinkVideoConvert
vconv

use-converters=TRUE
use-balance=TRUE

GstVideoConvert
conv2

qos=TRUE

GstVideoBalance
videobalance

qos=TRUE

GstVideoScale
scale

qos=TRUE

GstVideoConvert
conv

qos=TRUE

GstIdentity
identity

signal-handoffs=FALSE

GstQueue
vqueue

current-level-buffers=3
current-level-bytes=2669568

current-level-time=120000000
max-size-buffers=3
max-size-bytes=0
max-size-time=0

silent=TRUE

WebKitGLVideoSink
webkitglvideosink0

GstAppSink
webkit-gl-video-appsink

enable-last-sample=FALSE
caps=video/x-raw(memory:GLMemory), format=(string){ A420, RGBx, RGBA, I420, Y444, YV1…

eos=FALSE
emit-signals=TRUE

max-buffers=1

GstGLColorConvertElement
glcolorconvertelement0

qos=TRUE
context=(GstGLContextGLX) glcontextglx0

GstGLUploadElement
gluploadelement0

qos=TRUE
context=(GstGLContextGLX) glcontextglx0

GstBin
vdbin

GstDeinterlace
deinterlace

GstVideoConvert
vdconv

qos=TRUE

GstTee
audiotee

num-src-pads=1

GstStreamSynchronizer
streamsynchronizer0

Legend
Element-States: [~] void-pending, [0] null, [-] ready, [=] paused, [>] playing
Pad-Activation: [-] none, [>] push, [<] pull
Pad-Flags: [b]locked, [f]lushing, [b]locking, [E]OS; upper-case is set
Pad-Task: [T] has started task, [t] has paused task

sink_0
running-time=2226000000

tags=((GstTagList*) 0x7f7c5c088230)
active=TRUE

always-ok=FALSE
[>][bfb]

src
[>][bfb]

audio_sink
[>][bfb]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003

proxypad11
[>][bfb]

sink_0
running-time=199000000

tags=((GstTagList*) 0x7f7c60065000)
active=TRUE

always-ok=FALSE
[>][bfb]

src
[>][bfb] video_sink

[>][bfb]

video/x-raw
             format: I420
              width: 1024
             height: 576
     interlace-mode: progressive
 pixel-aspect-ratio: 1/1
        chroma-site: mpeg2
          framerate: 25/1

proxypad12
[>][bfb]

proxypad9
[>][bfb]

src_0
[>][bfb]

video/x-raw
             format: I420
              width: 1024
             height: 576
     interlace-mode: progressive
 pixel-aspect-ratio: 1/1
        chroma-site: mpeg2
          framerate: 25/1

proxypad10
[>][bfb]

src_1
[>][bfb]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003

sink
[>][bfb]

src
[<][bfb]

sink
[<][bfb]

ANY

proxypad5
[<][bfb]

src_0
[>][bfb]

sink
[<][bfb][t]ANY

proxypad7
[>][bfb]

video/x-raw
             format: I420
              width: 1024
             height: 576
     interlace-mode: progressive
 pixel-aspect-ratio: 1/1
        chroma-site: mpeg2
          framerate: 25/1

proxypad8
[>][bfb]

src_1
[>][bfb]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003

sink
[>][bfb]

src
[>][bfb]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003sink

[>][bfb]
src

[>][bfb]

audio/mpeg
        mpegversion: 4
             framed: true
      stream-format: raw
              level: 2
       base-profile: lc
            profile: lc
         codec_data: 1190
               rate: 48000
           channels: 2

sink
[>][bfb]

src
[>][bfb]

video/x-raw
             format: I420
              width: 1024
             height: 576
     interlace-mode: progressive
 pixel-aspect-ratio: 1/1
        chroma-site: mpeg2
          framerate: 25/1

sink
[>][bfb]

src
[>][bfb]

video/x-h264
      stream-format: avc
          alignment: au
              level: 3.1
            profile: main
         codec_data: 014d401fffe10024274d40...
              width: 1024
             height: 576
          framerate: 25/1
 pixel-aspect-ratio: 1/1
      chroma-format: 4:2:0
     bit-depth-luma: 8
   bit-depth-chroma: 8
             parsed: true

sink
[>][bfb]

src
[>][bfb]

video/x-h264
      stream-format: avc
          alignment: au
              level: 3.1
            profile: main
         codec_data: 014d401fffe10024274d40...
              width: 1024
             height: 576
          framerate: 25/1
 pixel-aspect-ratio: 1/1
      chroma-format: 4:2:0
     bit-depth-luma: 8
   bit-depth-chroma: 8
             parsed: truesink_0

current-level-buffers=50
current-level-bytes=172249

current-level-time=2000000000
[>][bfb]

src_0
current-level-buffers=50

current-level-bytes=172249
current-level-time=2000000000

[>][bfb][T]

sink_1
current-level-buffers=4

current-level-bytes=1324
current-level-time=85333333

[>][bfb]

video/x-h264
      stream-format: avc
          alignment: au
              level: 3.1
            profile: main
         codec_data: 014d401fffe10024274d40...
              width: 1024
             height: 576
          framerate: 25/1
 pixel-aspect-ratio: 1/1

src_1
current-level-buffers=4

current-level-bytes=1324
current-level-time=85333333

[>][bfb][T]

audio/mpeg
        mpegversion: 4
             framed: true
      stream-format: raw
              level: 2
       base-profile: lc
            profile: lc
         codec_data: 1190
               rate: 48000
           channels: 2

sink
[<][bfb][T]

video_0
[>][bfb]

video/x-h264
      stream-format: avc
          alignment: au
              level: 3.1
            profile: main
         codec_data: 014d401fffe10024274d40...
              width: 1024
             height: 576
          framerate: 25/1
 pixel-aspect-ratio: 1/1

audio_0
[>][bfb]

audio/mpeg
        mpegversion: 4
             framed: true
      stream-format: raw
              level: 2
       base-profile: lc
            profile: lc
         codec_data: 1190
               rate: 48000
           channels: 2

src
[<][bfb]

                                                 video/quicktime
video/mj2
audio/x-m4a
application/x-3gp

ANY

sink
[>][bfb]

src
[>][bfb]

video/quicktime
            variant: isosrc

[>][bfb][T]
ANY

sink
[>][bfb]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003

sink_0
[>][bfb]

video/x-raw
             format: I420
              width: 1024
             height: 576
     interlace-mode: progressive
 pixel-aspect-ratio: 1/1
        chroma-site: mpeg2
          framerate: 25/1

proxypad20
[>][bfb]

sink
[>][bfb]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003

sink
[>][bfb]

proxypad18
[>][bfb]

sink
[>][bfb]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003

sink
[>][bfb]

src
[>][bfb]

proxypad19
[>][bfb]

sink
[>][bfb]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003

sink
[>][bfb]

src
[>][bfb]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003src

[>][bfb]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003

sink
[>][bfb]

src
[>][bfb]

proxypad1
[>][bfb]

sink
[>][bfb]

src
[>][bfb][T]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003

sink
[>][bfb]

src
[>][bfb]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003

src
[>][bfb]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003

sink
[>][bfb]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003

proxypad0
[>][bfb]

sink
[>][bfb]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003

sink
[>][bfb]

sink
[>][bfb]

src
[>][bfb]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003

sink
[>][bfb]

src
[>][bfb]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003

sink
[>][bfb]

src
[>][bfb]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003sink

[>][bfb]
src

[>][bfb]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003sink

[>][bfb]
src

[>][bfb]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003

sink
[>][bfb]

src
[>][bfb][T]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003

src_0
[>][bfb]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003

proxypad15
[>][bfb]

sink
[>][bfb]

video/x-raw
             format: I420
              width: 1024
             height: 576
     interlace-mode: progressive
 pixel-aspect-ratio: 1/1
        chroma-site: mpeg2
          framerate: 25/1

sink
[>][bfb]

proxypad13
[>][bfb]

sink
[>][bfb]

video/x-raw
             format: I420
              width: 1024
             height: 576
     interlace-mode: progressive
 pixel-aspect-ratio: 1/1
        chroma-site: mpeg2
          framerate: 25/1

sink
[>][bfb]

src
[>][bfb]

proxypad14
[>][bfb]

sink
[>][bfb]

video/x-raw
             format: I420
              width: 1024
             height: 576
     interlace-mode: progressive
 pixel-aspect-ratio: 1/1
        chroma-site: mpeg2
          framerate: 25/1

sink
[>][bfb]

src
[>][bfb]

video/x-raw
             format: I420
              width: 1024
             height: 576
     interlace-mode: progressive
 pixel-aspect-ratio: 1/1
        chroma-site: mpeg2
          framerate: 25/1sink

[>][bfb]
src

[>][bfb]

video/x-raw
             format: I420
              width: 1024
             height: 576
     interlace-mode: progressive
 pixel-aspect-ratio: 1/1
        chroma-site: mpeg2
          framerate: 25/1sink

[>][bfb]
src

[>][bfb]

video/x-raw
             format: I420
              width: 1024
             height: 576
     interlace-mode: progressive
 pixel-aspect-ratio: 1/1
        chroma-site: mpeg2
          framerate: 25/1

src
[>][bfb]

video/x-raw
             format: I420
              width: 1024
             height: 576
     interlace-mode: progressive
 pixel-aspect-ratio: 1/1
        chroma-site: mpeg2
          framerate: 25/1

sink
[>][bfb]

src
[>][bfb]

proxypad4
[>][bfb]src

[>][bfb][T]

video/x-raw
             format: I420
              width: 1024
             height: 576
     interlace-mode: progressive
 pixel-aspect-ratio: 1/1
        chroma-site: mpeg2
          framerate: 25/1 sink

[>][bfb]

video/x-raw
             format: I420
              width: 1024
             height: 576
     interlace-mode: progressive
 pixel-aspect-ratio: 1/1
        chroma-site: mpeg2
          framerate: 25/1

sink
[>][bfb]

sink
[>][bfb]

src
[>][bfb]

video/x-raw(memory:GLMemory)
             format: I420
              width: 1024
             height: 576
     interlace-mode: progressive
 pixel-aspect-ratio: 1/1
        chroma-site: mpeg2
          framerate: 25/1
     texture-target: 2D

src
[>][bfb]

video/x-raw(memory:GLMemory)
             format: I420
              width: 1024
             height: 576
     interlace-mode: progressive
 pixel-aspect-ratio: 1/1
        chroma-site: mpeg2
          framerate: 25/1
     texture-target: 2Dproxypad16

[>][bfb]

sink
[>][bfb]

video/x-raw
             format: I420
              width: 1024
             height: 576
     interlace-mode: progressive
 pixel-aspect-ratio: 1/1
        chroma-site: mpeg2
          framerate: 25/1

sink
[>][bfb]

src
[>][bfb]

proxypad17
[>][bfb]

video/x-raw
             format: I420
              width: 1024
             height: 576
     interlace-mode: progressive
 pixel-aspect-ratio: 1/1
        chroma-site: mpeg2
          framerate: 25/1

sink
[>][bfb]

src
[>][bfb]

video/x-raw
             format: I420
              width: 1024
             height: 576
     interlace-mode: progressive
 pixel-aspect-ratio: 1/1
        chroma-site: mpeg2
          framerate: 25/1src

[>][bfb]

video/x-raw
             format: I420
              width: 1024
             height: 576
     interlace-mode: progressive
 pixel-aspect-ratio: 1/1
        chroma-site: mpeg2
          framerate: 25/1

src_0
[>][bfb]

sink_1
[>][bfb]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003

src_0
[>][bfb]

video/x-raw
             format: I420
              width: 1024
             height: 576
     interlace-mode: progressive
 pixel-aspect-ratio: 1/1
        chroma-site: mpeg2
          framerate: 25/1

src_1
[>][bfb]

audio/x-raw
             format: S16LE
             layout: interleaved
               rate: 48000
           channels: 2
       channel-mask: 0x0000000000000003
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GStreamer in WebKit
Media Source Extensions

(MSE)
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Media Source Extensions
Purpose: Allow JavaScript to feed data to media
streams for playback

Most relevant new classes involved:
MediaSource, SourceBuffer
MediaSourcePrivateGStreamer,
SourceBufferPrivateGStreamer,
MediaPlayerPrivateGStreamerMSE
AppendPipeline

MSE W3C spec
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https://w3c.github.io/media-source/


WebKit MSE video classes

MediaSource SourceBuffer

MediaPlayer

MediaPlayerPrivateInterface

MediaPlayerPrivateGStreamer

MediaPlayerPrivateGStreamerMSE

MediaPlayerClient

HTMLMediaElement

MediaSource
PrivateClient

MediaSource
Private

MediaSource
PrivateGStreamer

SourceBuffer
PrivateClient

SourceBuffer
Private

SourceBuffer
PrivateGStreamer

AppendPipeline

WebKitMediaSrc

{Audio,Video,Text}
TrackList

{Audio,Video,Text}
Track

TrackBuffer

  

m_sourceBuffersm_private
m_private

m_list

m_mediaElement

m_mediaSource

SourceBufferList

m_sourceBuffer

m_playerPrivate

m_activeSourceBuffers

m_source

m_{audio,video,text}Tracks

m_inbandTracks

{Audio,Video,Text}
TrackPrivateGStreamer

m_private 
(simplified)

m_trackBufferMap

TimeRanges

m_buffered

PlatformTimeRanges

m_buffered

  
m_private

m_player

m_mediaSource

m_client

PlayBinm_pipeline

m_mediaSource

m_mediaSourcePrivate

m_source

m_playerPrivate

m_sourceBufferPrivate

webkitTrack 
(simplified)

Pipeline
AppSrc

QtDemux

AppSink

m_pipeline

m_appsrc 

m_demux

m_appsink

m_appendPipeline

MediaSourceTrack
GStreamer

m_tracks

TrackQueue
m_queue
DataMutex

m_tracks

Playback pipeline

Append pipeline

priv->streams

Streamtrack

Track
m_tracks
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Append pipeline
One append pipeline per SourceBuffer
Preprocesses raw mp4/webm data appended to the
SourceBuffer
AppendPipeline exposes streams to the SourceBuffer
as Tracks

14



Playback pipeline
Same pipeline as in the regular player, but uses
WebKitMediaSrc
SourceBuffer cooperates with the player to enqueue
media data to the playback pipeline
SourceBuffer places data in the TrackQueues (main
thread)
WebKitMediaSrc picks the data from the TrackQueue
(streaming thread)

15



GStreamer in WebKit
Encrypted Media Extensions

(EME)
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EME
Purpose: Enforce distribution rights by using
encrypted video.

Most relevant new classes involved:
NavigatorEME, MediaKeySystemAccess
MediaKeys[ystem]
MediaKeySession
CDM, CDMPrivate, CDMInstance,
CDMInstanceSession (also proxies for
multithread/multiprocess interaction)

EME W3C spec
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https://www.w3.org/TR/encrypted-media/


EME Stack Overview
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EME implementations in
WebKit

ThunderCDM
An evolution of OpenCDM
Used by RDK companies on set-top-boxes
Requires proprietary plugins, in cooperation with
vendors

SparkleCDM
API compatible with ThunderCDM

19



Thunder EME
Connects to an external ThunderCDM process,
developed by Comcast.
Able to decrypt PlayReady and Widevine.
Derived classes:

CDM → CDMProxy → CDMProxyThunder
CDMPrivate → CDMPrivateThunder
CDMInstance → CDMInstanceProxy →
CDMInstanceThunder
CDMInstanceSession →
CDMInstanceSessionProxy →
CDMInstanceSessionThunder20



WebKit + Thunder classes
NavigatorEME MediaKeySystem

Access
CDM

MediaKeys
(System)

1. requestMediaKeySystemAccess()

m_implementation

2. createMediaKeys()

m_implementation

HTMLMediaElement

CDMClient
m_cdmClients

CDM
Private

CDM
Private

Thunder

m_private

CDM
Instance
Session

3. createCDMInstance()

m_instance

CDMInstance
SessionProxy

MediaKeySession

m
_s

es
si

on
s

m_keys

CDMInstance
SessionClient

m_instance

6B. onencrypted
- Awaiting for key
- mediaKeys
5. setMediaKeys()

m_mediaKeys

m_instanceSession

m_implementation

6A. createSession()

m
_s

ta
tu

se
s

MediaKey
Status

MediaKey
StatusMap

m_keyStatuses

has(keyId)
get(keyId)

7. generateRequest()
8. onmessage
9. update()

load()
onkeystatuseschange

License
Server

REQUEST

RESPONSE

Persistent
Licenses

CDMInstance
4. createSession()

CDMInstance
Proxy

CDMInstance
Thunder

CDMInstance
SessionThunder

WebKitMedia
CommonEncryption

Decrypt

WebKitMedia
ThunderDecrypt

Playback pipeline

CDM
Proxy

CDMProxy
Thunder

cdmProxy

10. decrypt()
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GStreamer in WebKit
WebAudio

22



WebAudio
Purpose: Processing and synthesizing audio in web
applications using a routing graph.

Example:
WebAudio spec

23

https://www.w3.org/TR/webaudio/


A few relevant classes
AudioContext: Contains the graph of elements.
AudioNode: Audio sources, outputs and processing
nodes. Some implemented using GStreamer:

DefaultAudioDestinationNode: Plays (renders)
audio.
MediaElementAudioSourceNode: Takes audio
played by HTMLMediaElement.
AudioBufferSourceNode: Takes audio from a
memory buffer.
Others: Use FFT provided by GStreamer.24



AudioNode

HTMLMediaElement

GstPipeline

Audio destination pipeline

BaseAudioContext

AudioContext

m_context

AudioDestinationNode

DefaultAudio
DestinationNode

AudioDestination

AudioDestination
GStreamer

WebKitWebAudioSrc

WebKitAudioSink

GstAutoAudioSink

m_pipeline m_src

m_destination

MediaElement
AudioSourceNode

m_mediaElement

AudioSourceProvider

AudioSource
ProviderGStreamer

audioSourceProvider()

GstPipeline

Incoming WebAudio 
provider pipeline

GstUriDecodeBin3

GstAppSink

m_pipeline

AudioBuffer

AudioBuffer
SourceNode

m_buffer

AudioFileReader
(Gstreamer impl.)

GstPipeline

Audio file reader pipeline

GstGIOStreamSrc

m_pipeline

“uses”

createBusFrom
InMemoryAudio
File() AudioBus

“creates” AudioChannel

m_channels

GstDecodeBin

GstAppSink

AudioBus

m_renderBus

... ...

(Other subclasses)

gst_fft.h

FFTFrame

25



GStreamer in WebKit
MediaStream
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MediaStream
Purpose: Manages flows of audio/video related data.

Source of streams:
Local media capture devices enumerated by
MediaDevices.
Canvas & MediaElement, using .captureStream()

WebAudio, from
MediaStreamAudioDestinationNode
WebRTC, using RTCPeerConnection

Media Capture and Streams spec

27

https://www.w3.org/TR/mediacapture-streams/


GStreamer in WebKit
WebRTC
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WebRTC
Purpose: To stream captured A/V streams and
arbitrary data between browsers without requiring an
intermediary.

A/V streams: MediaStream
Arbitrary data: RTCDataChannel
Many moving parts:

ICE, STUN and TURN to manage connectivity.
SDP for client capability negotiation.

WebRTC spec

29

https://www.w3.org/TR/webrtc/


Features using GStreamer
All the part of A/V streams, using MediaStream.
WebRTC itself has two one implementations

: GStreamer implements
multimedia management and video
encoding/decoding.

: GStreamer implemented the
protocols.

Used the GstWebRTCBin element and other
features from the  module from the

Using libWebRTC

Using GstWebRTC

GstWebRTC
30

https://github.com/WebKit/WebKit/tree/main/Source/WebCore/Modules/mediastream/libwebrtc
https://github.com/WebKit/WebKit/tree/6ae9a398d5b2%5E/Source/WebCore/Modules/mediastream/gstreamer
https://gstreamer.freedesktop.org/documentation/webrtclib/index.html?gi-language=c


Questions?
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