SIHpeKC

IHemuctndpukaumsa <video> B
bpay3epe

KomapeBues [laHuun, ctapwimn paspadboTymk



[1po 4YTO 3TOT AOKNnaAa?

1. Hay4yHo-nonynsapHbIN pacckas 06 apxmutekType megma yactm Chromium u
AHOekc bpaysepa. A paccka)Xy Kak NpoucxoauT npoLecc NOCTPOEeHUS
KoHBenepa obpaboTkn megna

2. ['loKkaXy Kak NMPpUMeEHATb 3TU 3HAHUA Ha NpaKTuKe

3. "CekpetHoe” API| B AHaekc bpay3epe anga 4teHns meava noros



IHuncknenmep




byaem roBoputb 0 bpay3sepe Ha atux OC

android




MHTepecHble hpaKTbl

OTHocuTenbHblIe pa3Mepbl BepXHeypoOBHEBbLIX KaTanoros chromium B

cTpoKax koga C++, npoueHTbl

® Chrome

® Content

® Blink

® Components
® Net

® Media

https://qgithub.com/AlDanial/cloc



https://github.com/AlDanial/cloc

Web AP] Media Source Extensions HTML <video> Element Encrypted Media Extensions

(MSE) (EME)
; video.src = l l
MediaSource  createObjectURL : setMediaKeys() .
........ J(, HTMLMediaElement <2200 MediaKeys
SourceBuffer  mediaSource)
b ! !
: SetCDM() ,
WebSourceBuffer WebMediaPlayer — <o WebContentDecryptionModule
) 9 .
SOBEHABIEEERC) play(),pause().. update() %}th license
J// . decrypt
s Demuxer Pipeline Claenda s CDM
un :
Chrome < /-..... ] l ourrers /\
Medi compressed _ _ - Rend —
Se Il? audio/video .-~ SHCElE AesDecryptor Widevine
tac buffers ! CDM
for src= playback = a/v Clé@rKey :
ra . sync . \ ,
Network  --. Frmpeg . AudioRenderer - VideoRenderer =~ <Y system
Demuxer . \ r
4 A Y ’ .
! - decode a/v buffers; , '\ .~ Android
4 uncompressed” - " o4 uncompressed ernBio Pie
/ audio frames \_\r‘e Wi MIEOTETERasE, video frames ryp er”
< e : frames -, ——
7 ¥ Y Y Y s
. . - Audio Source Audio ' i ral .
Audio Device <----- 1 . = Video - - > Compositor
Provider Decoder Decoder Compositor
(\«"””':::::::::—:::::: ———————— s ‘\vx yo T -
Platform e s Windows Media Android AP Android AP Direct3D 11
or Library B P Foundation MediaCodec MediaDrm Graphics

https://chromium.googlesource.com/chromium/src/+/HEAD/media/README.md



https://chromium.googlesource.com/chromium/src/+/HEAD/media/README.md

SRC vs MSE

SRC - BUaeo no npsamMoun ccoliske.
<video src='https://my-hosting.com/video.mp4’'>

Media Source Extensions - 310 W3C cneuyndpunkauma, Kotopasa Nno3BONAeT
JavaScript oTnpaBnaTb NOTOKM 6DaUTOB B Meamnakoaekm B bpaysepe. BmMecTo
ccbinku src B MSE ncnonb3yetcs obbekt MediaSource, KOTOpbIN ABNAETCS
KOHTEMHEPOM ANA MeTagaHHbIX 1 00beKTOB SourceBuffer, koTopble
COCTaBNAT BECb NOTOK Meaua.



YTo npoucxoaut nocne media.load()

> HTMLMediaElement <

!
WebMediaPlayer <«




YTo npoucxoaut nocne media.load()

WebMediaPlayer <

/\play(),p

— Demuxer Pipeline




YTOo npoucxoauT nocne media.load()

OemynbTuUnnekcupoBaHue (4eMyKCUPOBaHME) — 3TO NPOLECC YTEHMSA NOTOKA, COCTOALLEINO U3 HECKONBKMX YacTeun, u
COXPaHEeHMs Kaxaon YyacTtn — ayano, Buaeo n cyoTUTpoB (eCnm TakoBble MUMEKOTCHA) — B BUAE OTAENMBbHOrO NoTokKa.

Lk Video |e— Video »|  Video
,/q Decoder [-t| Renderer |<-r--1 Display
-t S -
Internet [~ _|___| DataSource |~ | Demuxer :
013 Audio - Audio <
A  Decoder |-t| Renderer F--1-+ Sound Card

https://www.chromium.orqg/developers/design-documents/video/




YTo npoucxoaut nocne media.load()

. 1 video.src =
MediaSource
SourceBuffer  mediaSource)

+
WebSourceBuffer

/
appendBuffer()

Chnk |
Demuxer

audio/video._ .-~
buffers:




YTOo npoucxoauT nocne media.load()

1. Cospgaem gemynberunnekcop(aemMykcep) n nannnavH
a. FFmpeg Demuxer gna SRC (Bngeo no npsaMon CChISNKe)
b. Chunk Demuxer ona MSE

2. Co3gaem gekogepbl, 3Hast ba3oBble NapaMeTpbl MOTOKa

3. [lepebupaem noka ognH N3 HUX He NoaouaeT

12



[1po Aekoaepb.bl

Buoeo aekogepbobl
‘ AnnapaTHbIv

‘ [1porpamMmMHbI
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[1po Aekoaepb.bl

Ayouo gekoaepbl
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[1po Aekoaepb.bl

decode a/v buffers;
" g
- return uncompressed,:
' frames

£ /
: .

Y
Audio Video
Decoder Decoder

A




[lpobnembI?

@ )

1) bonbwaga Yyactb FFmpeg pacnpoctpaHaetca no nuueH3ann LGPL, ogHako
ecTb oTAenbHble YacTtu ¢ nuueH3nen GPL. INpnyem, ecnn oHM BKMOYEHDLI B

komnunauuto, To Becb FFmMpeg ctaHosutca GPL.

2) [Haxe ecnu LGPL yactb FFmpeg morna okl aekoanpoBaTh Mtobble KoaeKu,
TO AHAeKC bpay3ep HapywuTt nateHTsl MPEG LA, BkntounB B cCOOPKY

3dllaT€eHTOBaAHHbIE aJITOPUNTMBbI.
16



YT0 3TO 3HAUUT?

v 1 video.src =
MediaSource
SourceBuffer  mediaSource)

.
WebSourceBuffer

)
appendBuffer()

audio/video. .-~
buffers:




YT0 3TO 3HAUUT?

Buoeo aekogepbobl
‘ AnnapaTHbIv

‘ [1porpamMmMHbI
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YT0 3TO 3HAUUT?

1. Bunaeo no npamMoun ccbifnike geMYKCUPYHOTCA TONbKO ¢ noMolwbio FFmpeg, a
3HA4YUT Taknue BMAOEO C NponpueTapHbiMX KoaekamMu Mbl MpourpaTb He

CMOXEM.
2. [axe ecnu ucnonb3yeTca apyron gemykcep, gekoampoBaHue

MPONpUeTapHbIX KOOEKOB JOCTYMNHO TOMNbKO anmnapaTHoe.

19



A CKONMbKO Takmx Buaeo?

CocTaB BUOeO B UHTEPHETE NO cTaTUCTUKe AHOekc bpaysepa

Kognekun y SRC Bugeo, npoueHThbI Koaoeku y MSE Bugeo, npoueHThI
VP9 AV1
9.7% 12.6%
H.264
28.5%
VP9
25.2%
H.264
61.9%
VP8

VP8
61.8%

0.3%

20



MoXXeM Mbl CMOXeM urpatb annapaTtHo?

Jona annapatHoro npourpbiBaHua MSE Buaeo B AHpekc
bpay3epe, NpoueHTbI

MporpaMMHO
33.9%

AnnapaTHoO
66.1%

21



[lony4yaeTcs

1. He moxem urpatb 28.5% BMOeO No npssMoun CcCblfke
2. He moxem urpatb 61.9% * 33.9% = 21% MSE Bugeo.

22



YTto Oynem penartb?

android

23



PeweHue eCcTtb

Y

~

WMFDemuxer

.
>

&

IPCDemuxer

N
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PeweHue eCcTtb

Buaoeo aekopepbobl
‘ AnnapaTHbIv

‘ [TporpamMMHbIV
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PeweHue eCcTtb

Ayouo gekogepbl
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A KakK cnpaBnfaroTca gpyrue?

Yy O @

! .‘.(“
L
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chrome://media-internals

[ Index of fvideo-sample

[ mirrors.standalone i x  [Y mirrors.standalone % X

2 R » 5 I

@ ¢ @ browser://media-internals

Players Audio Video Capture  Audio Focus CDMs

[ Save log l| Hide players H Copy all to clipboard

Recent Players

http://mirrors.standaloneinstaller.com/video-sample/Panasonic_HDC_TM_700_P_50i.webm
(kPlay)

http://mirrors.standaloneinstaller.com/video-sample/lion-sample.mp4
(kPlay)

28



AHanor B DevTools

L BN - @ devtools://devtools/bundled/devtools_app.htmi?remoteBase=https://chrome-devtools-frontend.appspot.com/serve_file/@931971af9f02ad5bfb27b5b8dba05a281ea73322/&can_dock=true

™ ﬂ Elements Console Media X Sources Network Performance Memory Application Security Lighthouse
Players Properties Events Messages Timeline
@ FrameTitle no_input.mp3 Video Decoder  Track #1
@ FrameTitle no_input.mp3 alpha mode is_opaque
@ FrameTitle failure.mp3 codec i
@ FrameTitle success.mp3 coded size 640x360
(D) FrameTitle open.mp3 o :
color space {primaries:BT709, transfer:BT709, matrix:BT709, range:LIMITED}
() FrameTitle failure.mp3 .
encryption scheme Unencrypted
@ FrameTitle success.mp3
has extra data false
@ FrameTitle open.mp3
hdr metadata unset
FrameTitle 216f2689-5c63-446...
natural size 640x360
orientation 0°
profile av1 profile main
visible rect 0,0 640x360
Audio Decoder  Track #1
bytes per channel 4
bytes per frame 8
channel layout STEREO
channels 2
codec opus
codec delay 312
discard decoder delay true
encryption scheme Unencrypted
has extra data true
profile unknown
sample format Float 32-bit
samples per second 48000
seek preroll 80000us

® 5D
15 | @1

o]

29



CBoucTBa nneepa

[ Index of fvideo-sample

@ ¢ @ browser://media-internals 2 R » 5J NG

[Y mirrors.standaloneinst:

[ mirrors.standaloneinst:

Player Properties | Copy to clipboard |

created

dimensions

duration

event

info
kAudioDecoderName

kAudioTracks

kBitrate

kDemuxer
klsAudioDecryptingDemuxerStream
kisPlatformAudioDecoder
kisPlatformVideoDecoder
kisRangeHeaderSupported
klsSingleOrigin

klsStreaming
klsVideoDecryptingDemuxerStream
kMaxDuration

kRendererName

kResolution

kStartTime

kTextTracks

kTotalBytes

kVideoDecoderName

kVideoTracks

origin_url
pipeline_buffering_state
pipeline_state

player_id

render_id

url

"2022-10-01 09:52:34.783 UTC"

"1920x1080"

46.12

"kPause"

"Selected video track: []"

"FFmpegAudioDecoder"

[{"bytes per channel":2,"bytes per frame":4,"channel layout":"STEREO","channels":2,"codec":"opus","codec delay":312,"discard decoder delay":true,"encryption scheme":"Unencrypted","has extra

data":true,"profile":"unknown","sample format":"Signed 16-bit","samples per second":48000,"seek preroll":"80000us"}]
389715
"FFmpegDemuxer"
false

false

false

true

true

false

false

46.12
"Rendererimpl”
"1920x1080"

-0.007

[l

"0x224837"
"VpxVideoDecoder"

[{"alpha mode":"is_opaque","codec":"vp9","coded size":"1920x1080","color space":"{primaries:BT709, transfer:BT709, matrix:BT709, range:LIMITED}","encryption scheme":"Unencrypted","has extra
data":false,"hdr metadata":"unset","natural size":"1920x1080","orientation":"0°","profile":"vp9 profile0","visible rect":"0,0 1920x1080"}]

"http://mirrors.standaloneinstaller.com/"
{"for_suspended_start":false,"state"."BUFFERING_HAVE_ENOUGH"}

"kPlaying"

0

38

"http://mirrors.standaloneinstaller.com/video-sample/Panasonic._ HDC_TM_700_P_50i.webm"

Log !property filter

H Copy to clipboard ’
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Jlor ¢ YouTube

—

After watching this, yo 0 Media Internals X

@ S © browser://media-internals

) |
&
J

Property

00:00:00.000 created "2022-10-01 09:47:22.816 UTC"

00:00:00.000 origin_url "https://www.youtube.com/"

00:00:02.664 url "blob:https://www.youtube.com/8cebb6al-5acb-49ab-94b4-2efb7fc3c238"

00:00:02.664 kTextTracks ]

00:00:02.664 info "ChunkDemuxer"

00:00:02.664 kDemuxer "ChunkDemuxer"

00:00:02.664 kRendererName "Rendererimpl"

00:00:02.664 pipeline_state "kStarting"

00:00:03.046 KAudioTracks [{"bytes per channel":4,"bytes per frame":8,"chann9l layout":"STEREO","channels":2,"codec":"‘opus"."codec delay":312,"discard decoder delay":true,"encryption
scheme":"Unencrypted","has extra data":true,"profile":"unknown","sample format":"Float 32-bit","samples per second":48000,"seek preroll":"80000us"}]

00:00:03.047 kVideoTracks "alpha mode":"is_opaque","codec":"av1","coded size":"640x360","color space"_:"{primaries:BT70£_3, traqsfer:BT?OQ, rpatrix:BT?OQ_, rang(_a:LlMITED}","encryption
scheme":"Unencrypted","has extra data":false,"hdr metadata":"unset","natural size":"640x360","orientation":"0°","profile":"av1 profile main","visible rect":"0,0 640x360"}]

00:00:03.048 info "Renderer has been created.”

00:00:03.098 info "oow: reset increasing duration in SetReadyState"

00:00:03.098 info "Effective playback rate changed from 0 to 1"

00:00:03.099 event "kPlay"

00:00:02.838 duration 864.041

00:00:04.079 klsAudioDecryptingDemuxerStream  false

00:00:04.079 kAudioDecoderName "FFmpegAudioDecoder"

00:00:04.079 klsPlatformAudioDecoder false
"Selected FFmpegAudioDecoder for audio decoding, config: codec: opus, profile: unknown, bytes_per_channel: 4, channel_layout: STEREQO, channels: 2, samples_per_second:

00:00:04.079 info 48000, input_samples_per_second: 48000, sample_format: Float 32-bit, bytes_per_frame: 8, seek_preroll: 80000us, codec_delay: 312, has extra data: true, encryption scheme:
Unencrypted, discard decoder delay: true, target_output_channel_layout: STEREO, target_output_sample_format: Unknown sample format, has aac extra data: false"

00:00:04.079 info "Failed to initialize DecryptingVideoDecoder"

00:00:04.079 info "Failed to initialize VDAVideoDecoder"

00:00:04.079 info "Failed to initialize VpxVideoDecoder"

00:00:04.081 klsVideoDecryptingDemuxerStream false

00:00:04.081 kVideoDecoderName "DavidVideoDecoder"

00:00:04.081 klsPlatformVideoDecoder false
"Selected Dav1dVideoDecoder for video decoding, config: codec: av1, profile: av1 profile main, level: not available, alpha_mode: is_opaque, coded size: [640,360], visible rect:

00:00:04.081 info [0,0,640,360], natural size: [640,360], has extra data: false, encryption scheme: Unencrypted, rotation: 0°, flipped: 0, color space: {primaries:BT709, transfer:BT709, matrix:BT709,
range:LIMITED}"

00:00:04.081 pipeline_state "kPlaying"

00:00:04.122 dimensions "640x360"

00:00:04.122 kResolution "640x360"

00:00:04.140 pipeline_buffering_state {"for_suspended_start":false,"state":"BUFFERING_HAVE_ENOUGH"}

00:00:09.688 video_buffering_state {"state":"BUFFERING_HAVE_ENOUGH"}

N0-00-10 04 =\¥/=Ya kPAaica!

i

<
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Jlor ¢ Twitch

® O Media Internals X e

—

@ ¢ @ browser://media-internals

<

Propeity

00:00:00.000 created "2022-10-18 16:26:59.621 UTC"

00:00:00.004 origin_url "https://www.twitch.tv/"

00:00:00.004 kFrameUrl "https ://www.twitch.tv/esl_csgo"

00:00:00.004 kFrameTitle "ESL_CSGO - Twitch"

00:00:04.102 url "blob:https://www.twitch.tv/eacd6924-258d-412d-95d8-4b9651b4f76b"

00:00:04.102 kTextTracks ]

00:00:04.102 info "ChunkDemuxer"

00:00:04.102 kDemuxer "ChunkDemuxer"

00:00:04.102 kRendererName "Rendererimpl"

00:00:04.108 pipeline_state "kStarting"

00:00:04.534 info "oow: duration was increased"

00:00-04.752 A GO TrEkS [{("bytes Pfr channel":z,l:'tl?ytes per frame':'.:4,"ct2ann_el Iliyout":"ST"EIBEO","channelf-':’:2.,"codec":"aac","codec delay":O,"dis:lc?ard declzloder delay":lf.anlse,"'lencryption
scheme":"Unencrypted","has extra data":true,"profile":"unknown","sample format":"Signed 16-bit", samples per second":44100,"seek preroll":"0us"}]

00:00:04.753 kVideoTracks [{("alpha mode":"is_opaque","codec":"h264","coded size":"640x360","color spacg":"{primaries:BT?QQ, tra-\nsfer:BT709,.matrix:BT709, ran.gge:LIMITED}","encryption
scheme":"Unencrypted","has extra data":false,"hdr metadata":"unset","natural size":"640x360","orientation":"0°","profile":"h264 main","visible rect":"0,0 640x360"}]

00:00:04.753 info "Renderer has been created.”

00:00:04.777 info "oow: reset increasing duration in SetReadyState"

00:00:04.534 duration 51.99

00:00:05.291 seek_target 0.08

00:00:05.291 info "Effective playback rate changed from 0 to 1"

00:00:05.291 event "kPlay"

00:00:05.446 info "Failed to initialize FFmpegAudioDecoder"

00:00:05.447 info "Failed to initialize AudioToolbox"

00:00:05.447 klsAudioDecryptingDemuxerStream false

00:00:05.447 kAudioDecoderName "ATAudioDecoder"

00:00:05.447 kisPlatformAudioDecoder false
"Selected ATAudioDecoder for audio decoding, config: codec: aac, profile: unknown, bytes_per_channel: 2, channel_layout: STEREO, channels: 2, samples_per_second: 44100,

00:00:05.447 info input_samples_per_second: 44100, sample_format: Signed 16-bit, bytes_per_frame: 4, seek_preroll: Ous, codec_delay: 0, has extra data: true, encryption scheme: Unencrypted,
discard decoder delay: false, target_output_channel_layout: STEREO, target_output_sample_format: Unknown sample format, has aac extra data: true"

00:00:05.447 debug "Video rendering in low delay mode."

00:00:05.447 info "Failed to initialize DecryptingVideoDecoder"

00:00:05.448 klsVideoDecryptingDemuxerStream false

00:00:05.448 kVideoDecoderName "VDAVideoDecoder"

00:00:05.448 kisPlatformVideoDecoder true
"Selected VDAVideoDecoder for video decoding, config: codec: h264, profile: h264 main, level: not available, alpha_mode: is_opaque, coded size: [640,360], visible rect:

00:00:05.448 info [0,0,640,360], natural size: [640,360], has extra data: false, encryption scheme: Unencrypted, rotation: 0°, flipped: 0, color space: {primaries:BT709, transfer:BT709, matrix:BT709,
range:LIMITED}"

00:00:05.448 pipeline_state "kPlaying"




Jlor ¢ Twitch 6e3 annapaTHOro yckopeHus

~ @ ¢ @ browser://media-internals 2 R ® 5 L
Property Value
00:00:00.000 created "2022-10-18 16:18:41.200 UTC" |
00:00:00.003 origin_url "https://www.twitch.tv/" |
00:00:00.003 kFrameUrl "https://www.twitch.tv/esl_csgo"
00:00:00.003 kFrameTitle "ESL_CSGO - Twitch"
00:00:00.003 url "blob:https://www.twitch.tv/b73afc97-7e65-42b5-a139-80d6f35d8954" ,
00:00:00.003 kTextTracks ] |
00:00:00.003 info "ChunkDemuxer"
00:00:00.003 kDemuxer "ChunkDemuxer"
00:00:00.003 kRendererName "Rendererimpl"
00:00:00.004 pipeline_state "kStarting" |
00:00:00.625 kAudioTracks [{"bytes per channel":2,"bytes per frame" :4,"chann§>| Iayout":"STEREO","channels":23"codec“:"gac","codec delay":0,"discard decoder delay":false,"encryption |
scheme":"Unencrypted","has extra data":true,"profile":"unknown","sample format":"Signed 16-bit","samples per second":48000,"seek preroll":"0us"}]
00:00-00.743 kVideoTracks [{("alpha mode":"is_opaque","codec":"n264","coded size":"640x360","color space":"{primaries:BT7Q9, tre_msfer:BT?OQ,.matrix:BT?OQ. ran_gg:LIMITED}","encryption
scheme":"Unencrypted","has extra data":false,"ndr metadata":"unset","natural size":"640x360","orientation":"0°","profile":"h264 main","visible rect":"0,0 640x360"}]
00:00:00.744 info "Renderer has been created."
00:00:00.750 info "oow: reset increasing duration in SetReadyState"
00:00:00.754 seek_target 0.066
00:00:00.755 info "Effective playback rate changed from 0 to 1"
00:00:00.755 event "kPlay"
00:00:00.448 duration 1073741824
00:00:01.475 info "Failed to initialize FFmpegAudioDecoder" |
00:00:01.476 info "Failed to initialize AudioToolbox"
00:00:01.476 kisAudioDecryptingDemuxerStream false
00:00:01.476 kAudioDecoderName "ATAudioDecoder" |
00:00:01.476 kisPlatformAudioDecoder false
"Selected ATAudioDecoder for audio decoding, config: codec: aac, profile: unknown, bytes_per_channel: 2, channel_layout: STEREQO, channels: 2, samples_per_second: 48000,
00:00:01.476 info input_samples_per_second: 48000, sample_format: Signed 16-bit, bytes_per_frame: 4, seek_preroll: Ous, codec_delay: 0, has extra data: true, encryption scheme: Unencrypted,
discard decoder delay: false, target_output_channel_layout: STEREOQO, target_output_sample_format: Unknown sample format, has aac extra data: true" |
00:00:01.476 debug "Video rendering in low delay mode."
00:00:01.476 info "Failed to initialize DecryptingVideoDecoder" E
00:00:01.476 info "Failed to initialize VpxVideoDecoder" |
00:00:01.476 info "Failed to initialize DavidVideoDecoder" }
00:00:01.476 info "Failed to initialize FFmpegVideoDecoder"
00:00:01.476 error "video decoder initialization failed" {
00:00:01.477 error {"code":15,"data"{},"group":"PipelineStatus","message":"","stack":[{"file":"media/renderers/video_renderer_impl.cc","line":302}]} |
00:00:01.477 pipeline_state "kStopping" |
00:00:01.477 info "Going to destroy the renderer." |
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[lpegctaBuUM cutTyauuio

function sourceOpen(mediaSource) A
const sourceBuffer = mediaSource.addSourceBuffer('video/webm; codecs="vp9,opus"’);
sourceBuffer.addEventListener( 'updateend', () => {
appendDataToBuffer(sourceBuffer, mediaSource);

})s

appendDataToBuffer(sourceBuffer, mediaSource);

}

function appendDataToBuffer(sourceBuffer, mediaSource) {
fetchData((data) => {

if (data)
sourceBuffer.appendBuffer(data);
else
mediaSource.endOfStream();
1)

}
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[lpegctaBuUM CUTyauuio

ENDED FAILED

@ ¢ @ browser://media-internals

Property

e 4

FAILED | Media Internals X

5 steps to designing th Settings

Value

00:00:00.000 created "2022-10-01 10:23:18.698 UTC"

00:00:00.009 url "blob:null/5df7ebfe-8ace-4296-8ca9-a7b6d5a6448c"

00:00:00.009 kTextTracks [

00:00:00.010 info "ChunkDemuxer"

00:00:00.010 kDemuxer "ChunkDemuxer"

00:00:00.010 kRendererName "Rendererimpl"

00:00:00.013 pipeline_state "kStarting"

00:00:00.055 kVideoTracks [("alpha mode":"is_opaque","codec":"h264","coded size":"640x360","color spacg":"{primaries:BT?Qg, tra_msfer:BT?OQ,_matrix:BT7'09, range:LIMITED}","encryption
scheme":"Unencrypted”,"has extra data":false,"hdr metadata":"unset","natural size":"640x360","orientation":"0°","profile":"h264 high","visible rect":"0,0 640x360"}]

00:00:00.055 kAUdioTrackes K"bytes per channel":4,"bytes per frame":8,"channfel Iayout”:"STEREO"."channeIs":2,"codec“:"‘vorbis","codec delay":0,"discard decoder delay":true,"encryption
scheme":"Unencrypted","has extra data":true,"profile":"unknown" "sample format":"Float 32-bit planar”,"samples per second":44100,"seek preroll":"Ous"}]

00:00:00.056 info "Est'imating WebM block duration=24ms for the last (Simple)Block in the Cluster for this Track (PTS=2744ms). Use BlockGroups with BlockDurations at the end of each Cluster to
avoid estimation."

00:00:00.056 info "Renderer has been created."

00:00:00.059 info "oow: reset increasing duration in SetReadyState"

00:00:00.059 info "Effective playback rate changed from 0 to 1"

00:00:00.059 event "kPlay"

00:00:00.061 kilsAudioDecryptingDemuxerStream false

00:00:00.061 kAudioDecoderName "FFmpegAudioDecoder"

00:00:00.061 kisPlatformAudioDecoder false
"Selected FFmpegAudioDecoder for audio decoding, config: codec: vorbis, profile: unknown, bytes_per_channel: 4, channel_layout: STEREO, channels: 2, samples_per_second:

00:00:00.061 info 44100, input_samples_per_second: 44100, sample_format: Float 32-bit planar, bytes_per_frame: 8, seek_preroll: Ous, codec_delay: O, has extra data: true, encryption scheme:
Unencrypted, discard decoder delay: true, target_output_channel_layout: STEREOQ, target_output_sample_format: Unknown sample format, has aac extra data: false"

00:00:00.061 info "Failed to initialize DecryptingVideoDecoder"

00:00:00.093 klsVideoDecryptingDemuxerStream false

00:00:00.093 kVideoDecoderName "VDAVideoDecoder"

00:00:00.093 kisPlatformVideoDecoder true
"Selected VDAVideoDecoder for video decoding, config: codec: h264, profile: h264 high, level: not available, alpha_mode: is_opaque, coded size: [640,360], visible rect:

00:00:00.093 info [0,0,640,360], natural size: [640,360], has extra data: false, encryption scheme: Unencrypted, rotation: 0°, flipped: 0, color space: {primaries:BT709, transfer:BT709, matrix:BT709,
range:LIMITED}"

00:00:00.093 pipeline_state "kPlaying"

00:00:00.160 dimensions "640x360"

00:00:00.160 kResolution "640x360"

00:00:00.065 duration 2.769066

00:00:00.197 pipeline_buffering_state {"for_suspended_start":false,"state":"BUFFERING_HAVE_ENOUGH"}

00:00:03.003 event "kEnded"

00:00:08.003 event "kPause"

<
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[Tapa cnoB 00 WebRTC

[lopoepxka nponpueTapHbiX KOOEKOB TakKKe peanni3oBaHa yepes
NNnaTPOpPMEHHbIE CpeaCTBa.
K coxaneHuto, nHdopmauum o HEM B chrome://media-internals kpanHe mano.
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Hy n HanocneaokK — 3KCKN3uB!

[lpocmaTpuBanTe meana-norn B AHAEKC bpay3epe B Koae C MOMOLLbIO
cobbiTnsa ' logposted’.
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Menoua-noru B AAHAekc bpay3sepe

document.querySelector('video').addEventListener('logposted’', (e) => {
console.log(JSON.parse(e.data));

})s

» {info: 'Effective playback rate changed from @ to 1'} VM411:2
» {event: 'kPlay'} VM411:2
» {info: 'Renderer has been created.'} VM411:2
» {kIsAudioDecryptingDemuxerStream: false} VM411:2
» {kAudioDecoderName: 'FFmpegAudioDecoder'} VM411:2
» {kIsPlatformAudioDecoder: false} VM411:2
» {info: 'Selected FFmpegAudioDecoder for audio decoding, co.. Unknown sample format, has aac extra data: false'} VM411:2
» {info: 'Failed to initialize DecryptingVideoDecoder'} VM411:2
» {info: 'Failed to initialize VDAVideoDecoder'} VM411:2
» {info: 'Failed to initialize VpxVideoDecoder'} VM411:2
» {kIsVideoDecryptingDemuxerStream: false} VM411:2
» {kVideoDecoderName: 'DavldVideoDecoder'} VM411:2
» {kIsPlatformVideoDecoder: false} VM411:2
» {info: 'Selected DavldVideoDecoder for video decoding, con..709, transfer:BT709, matrix:BT709, range:LIMITED}'} VM411:2
» {event: 'kPipelineStateChange', pipeline_state: 'kPlaying'} VM411:2
» {audio_buffering_state: {..}, event: 'kBufferingStateChanged'} VM411:2



SIHpeKC

Cnacunoo!

@ komarevtsev@yandex-team.ru

@komarevtsev

KomapeBues [JaHuun, ctapwimn paspabdboTymk
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