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playlist. m3u8

#EXTM3U

#EXT-X-VERSION:3
#EXT-X-ALLOW-CACHE :NO
#EXT-X-TARGETDURATION:4
#EXT-X-MEDIA-SEQUENCE: 155

HEXTINF:1.935
504071.ts
HEXTINF:3.975
504072.ts
HEXTINF:1.972
504073 . t8



HLS

video + m3u8

<video id="ﬁideon§yer" width="100%" src="https://hls-v-ngb.qf.56.com/1live/5089788_1500684053747/playlist.m3u8?
wsSecret=ef7b9996c160dd34d64a81a6e890c654&wsTime=5972A71C&get_url=6" playsinline preload="auto" controls>..</video>
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WebRTC , Mﬁ;‘;ﬁg‘ﬁ{é‘ ( Web Real-Time Communication )
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webRTC API

MediaStream ( getUserMedia )

JOWebRTCIR(H 7 MIZBRAVIR&:L. 1§

RTCPeerConnection

RN RZERE. EXATAE AR

WebRTC
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RTCDataChannel
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HTMLS5 video
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MSE : Media Source Extensions , I&{NEY &
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Media Source Extensions & - cr Global 74.53% + 332% = 77.85%

unprefixed: 7443% + 332% = 77.75%
APl allowing media data to be accessed from HTML video and - s
. China 72580 + 3.43% = 76.02%
audio elements.
unprefixed: 72.30% + 3.43% = 75.82%
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MSE API

MediaSource

PRI | 1SR HTML IR TER

SourceBuffer

T RIFER R EIRRIZE T

X

addSourceBuffer
BlIZE— N ETEYSourceBuffer , FRIGEZINZEIMediaSource BY SourceBuffers

appendBuffer
[@] SourceBuffer NG IEERIERIR HER
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MSE API

/] BlEH5ERIR

var mediaSource = new MediaSource();

var video = document.getElementById("video");
video.src = URL.createObjectURL(mediaSource);

// #il MIME % H

var audioSourceBuffer = mediaSource.addSourceBuffer ('video/mp4;codecs="mp4a.40.2""');
var videoSourceBuffer = mediaSource.addSourceBuffer('video/mp4;codecs="avcl.42EQ1E"");

/] WRINZTMMEBAESE SourceBuffer

audioSourceBuffer.appendBuffer (segment.data.buffer);
videoSourceBuffer.appendBuffer (segment.data.buffer);
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WebSocket
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websocket

connection open

connection close
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HTTP/1.15| N\ Upgrade #1l ;
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Connection: Upgrade

Upgrade: websocket
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HTTP/1.1 101 Switching Protocols
Connection: upgrade

Upgrade: websocket
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WebSocket}¥|| so2s 3w 2S

Web Sockets = -5 Global 93.62% + - 93.85%
unprefixed: 93.62% + = 93.81%

Bidirectional communication technology for web apps .
China 88.5% + = 89.04%
unprefixed: BR.50 + = HB.66%
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WebSocket Javascript API {5

stepl : FNNITE 2SR S FFWebScoket
window.WebSocket

step?2 : ERVALS =

var ws = new WebSocket(‘ws://localhost:8888’);

step3 AR EIE R ZN: RIS

%J;Eﬂﬂ WebSocket XJZ2HY onopen. onclose.

step4d : RIEEE N
E1dws.send()SEFHITRIEEGE ;
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WebSocket + MSE + videofit&S T {E

WebSocketANBIT{E 4 FLV fISTAR
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FLV AT
Signature(3=F 1) X #4r1R. FLV(0x46, Ox4c, 0x66)

FLVEFESZ {4k ( File Header ) FNSZA4AK ( File Body ) FLV Version(1 )i, 0x01
mEk , SR —ZE 5B TagZB % Header Flags(15)BISITREN0, BOURTREHEMN

Tag, E7TAURE, N0, LUESTHMIMTag

Headersize(4=T5)M File Header FF#&%! File

B\ \TagBIEIAELE T Previous Tag Size=FE% | Body FHAMIF T2
i%ZRHUE_/I\TaE{H/‘JjC/J\o Tagﬁgﬁjléﬁgﬂl«l%?m’fﬁ\ Previous Tag Size #0 (4F7) T"ABI—T Tag (< E
=zIF .
= sAHScript

Type(1F77) KRii Tag KB, F4M(0x08),
#I5M(0x09), script data(0x12)

Datasize(3%F 1) &R/~ i% Tag Data E353K/)\

Tag
// *ﬁ M=Z=E FLV 1% it Header Timestamp (3% 1) Z&kiRiZ% Tag KIAT B &
if (data[@] !== 0x46 I I data[l] !== 0x4C I I Timestamp_ex (1277) BB & BFET
data[2] == 0x56 I I data[3] !== @X@l) { StreamlID (3F°17) Rk stream id
return mismatch;
} AEIZEE Tag Y data S3HLEHAHEE
(Audio. Video. Script Tag Data)
Previous Tag Size #1 Tag#189&/]\ (11+Datasize)
/] REGFESM. AMBIE
let hasAudio = ((data[4] & 4) >>> 2) !== 0; _ '
let hasVideo = (data[4] & 1) !== 0; Provious Tag Size #2
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FLV X141

/] FETRRE tag

: Signature(37F 17 ) X {##5iR. FLV(0x46, Ox4c, 0x66)
if (taglype !== 8 && taglype !== 9 && taglype !== 18) {
Log.w(this.TAG, ‘Unsupported tag type S${tagType}, skipped'); FLV Version(1F )4, 0x01
offset += 11 + dataSize + 4; Header Flags(12)BISHIRE 10, FORURTREHEEM
. Tag, SH7HRE, K0, ESUEFHEMNTag
continue;
} Headersize(45F 3 )M File Header F18%! File

Body FFIRAYF T EL

Previous Tag Size #0 (4F17) ®RAI—1 Tag K E

Type(15F ) &R Tag R, THH(0x08),
fI5M(0x09), script data(0x12)

switch (tagType) {
case 8: // Audio
this._parseAudioData(chunk,

Datasize(3F 1) F&~i% Tag Data oA/
Timestamp (3% 77) &% Tag RIET[E1EE

Timestamp_ex (121) HE#I BET

break ’ StreamID (3% ) &R stream id
case 9: // Video
! . TE%E Tag B data BB LEHFTIERE
this._parseVideoData(chunk, (Audio. Video. Script Tag Data)
break;

) ) Previous Tag Size #1 Tag#1f9/&/\ (11+Datasize)
case 18: // ScriptDataObject
. . ag
this._parseScriptData(chunk
break;

) .
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// Generate a box // emit ftyp & moov // Movie header box

static box(type) { static generateIlnitSegment(m static mvhd(timescale, duration) {
let size = 8; let ftyp = MP4.box(MP4.t return MP4.box (MP4.types.mvhd, n
let result = null; let moov = MP4.moov(meta Ox00, Ox00, Ox00, 0x00, //
let datas = Array.prototype. _ Ox00, Ox00, 0x00, 0x00, //
let arrayCount = datas.lengt let result = new Uint8Ar Ox00, 0x00, 0x00, 0x00, //

result.set(ftyp, 0); (timescale >>> 24) & OxFF,

for (let i = 0; i < arrayCol result.set(moov, ftyp.by (timescale >>> 16) & OXFF,
size += datas[i].byteler return result;
} }
// Track box // Media Box
static trak(meta) { static mdia(meta) {
return MP4.box(MP4.types.trak, | return MP4.box (MP4.types.mdia, MF
} }
// Track header box // Media header box - o
static tkhd(meta) { static mdhd(meta) {
let trackId = meta.id, duration let timescale = meta.timescale;
let width = meta.presentWidth, | let duration = meta.duration;
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Flash bye bye
MSEEJUJ W3C E’J? ‘ 1¥7|IIJ\I E
webRTC B AHUE/S

. NSRS F AR E S
WebSocket, fetch., MSE. video

WebGL, WebAssembly
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