Http | ive Streaming




Outline

e HLS Overview

e M3u8 format




What is HLS?

« HTTP Live Streaming allows you to send/receive
Ve or prerecorded <audio> and <video>.
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Client Software
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What is m3u8?

e The Unicode version of ‘'m3u” i1s 'm3u8", which

uses U -8 Unicode characters.

#EXTM3U
#EXT-X-PLAYLIST-TYPE:VOD

H#EXT-X-TARGETDURATION: 10
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VOD and Event(Live Playlist)

#EXTM3U #EXTM3U
#EXT-X-PLAYLIST-TYPE:VOD #EXT-X-PLAYLIST-TYPE:EVENT

#EXT-X-TARGETDURATION: 10 #EXT-X-TARGETDURATION: 10
HEXT-X-VERSION:3 #EXT-X-VERSION:3
#EXT-X-MEDIA-SEQUENCE:0 #EXT-X-MEDIA-SEQUENCE:O

#EXTINF:10.0, title #EXTINF:10.0, title
hitp://example.com/movie1/fileSequenceAts  hitp://example.com/movieflesequenceO.ts
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Fvent(Live Playlist)

#EXTM3U
#EXT-X-PLAYLIST-TYPE:EVENT
#EXT-X-TARGETDURATION: 10
#EXT-X-VERSION:3
#EXT-X-MEDIA-SEQUENCE:1

#EXTM3U
#EXT-X-PLAYLIST-TYPE:EVENT
#EXT-X-TARGETDURATION:10
#EXT-X-VERSION:3
#EXT-X-MEDIA-SEQUENCE:0

| . #EXTINF:10.0, title
#EXTINF:10.0, title http: //exam plecom/mOVIe 1/f||eSequenC
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Basic Variant Playlist

#EXTM3U
#EXT-X-STREAM-INF:PROGRAM-ID=1,BANDWIDTH=150000,RESOLUTION=416x234, \
CODECS="avc1.42e00a,mp4a.40.2"

http://example.com/low/index.m3u8

- #EXT-X-STREAM-INF:PROGRAM-ID=1,BANDWIDTH=240000,RESOLUTION=416x234, \
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http://example.com/hi_mid/index.m3u8

ENncryption Keys

#EXTM3U
#EXT-X-TARGETDURATION:10
#EXT-X-VERSION:3
#EXT-X-MEDIA-SEQUENCE:O
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Closed Captions

#EXTM3U
#EXT-X-MEDIA: TYPE=CLOSED-CAPTIONS,GROUP-
ID="cc" ,NAME="CC1"LANGUAGE="en" DEFAULT=YES,AUTOSELECT=YES,INSTREAM-ID="CC1"

T-X-MEDIA:TYPE=CLOSED-CAPTIONS,GROUP-
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WebV 11

00:11.000 --> 00:13.000
<v Roger Bingham>We are in New York City

00:13.000 --> 00:16.000
<v Roger Bingham>We're actually at the Lucern Hotel, just down the street

00:16.000 --> 00:18.000
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What is Media Source
Extension”

« W3C Candidate Recommendation (CR)

* This specification extends HTMLMediaElement
to allow JavaSCrlpt to generate media streams

“ MG 4 L w'e | | (Y 2L 2 = y — sJ .- St o S :
| * ‘.-':‘ /) ﬂy --" b 0; & A % w‘(:d"_" .-“ | ‘f".' /| ‘@‘- W "y" | ,WF' -'.7‘:'" '.‘?ﬂ.. Le P 'v|| N n"-- "')"l."




Introduction to MSE

* This specification allows JavaScript to

dynamically construct media streams tor
<audio> and <video>.

* Defines objects that allow Javascript to pass
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MSE Byte Stream Format
Registry

MIME type/subtype Public Specification(s)

audio/webm WebM Byte Stream Format
video/webm

audio/mp4 ISO BMFF Byte Stream Format
video/mp4

audio/mp2t MPEG-2 Transport Streams Byte Stream Format
video/mp2t




MSE Diagram

MediaSource

SourceBuffer SourceBuffer
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MSE Sample Code

var ms = new MediaSource();
var video = document.querySelector('video');
video.src = window.URL.createObjectURL(ms);
// get source
var VideoWebMChunks = getSource();
ms.addEventListener('sourceopen', function(e) {
// assign mime type
var sourceBuffer = ms.addSourceBuffer('video/webm; codecs="vorbis,vp8"');

VideoWebMChunks. forEach(function(oneVideoWebMChunk, index, array){
// console.log("add VideowWebMChunks[" + index + "] into Video buffer");
sourceBuffer.appendBuffer(oneVideoWebMChunk) ;
if (index == (VideoWebMChunks.length-1) ) {

// endOfStream

: ms.end0fStream();

});

}, false);



Browser compatioility

Desktop

Feature = Chrome Firefox (Gecko) Internet Explorer Opera Safari (WebKit)

Basic support (Yes) 25.0(25.0) [1] Not supported Not supported Not supported

[1] Available after switching the about:config preference media.mediasource.enabled to true.
[2].IE11 introduces support for MPEG-DASH media streaming through (MSE).
http://msdn.microsoft.com/en-us/library/ie/bg182646%28v=vs.85%29.aspx



http://msdn.microsoft.com/en-us/library/ie/bg182646%28v=vs.85%29.aspx

How does Safari implement?

<!DOCTYPE html>

<html>

<head>
<title>Basic Stream - HTTP Live Streaming Examples - Apple Developer</title>
<meta name="omni_page" content="HTTP Live Streaming Examples - Basic Stream" /
<meta name="viewport" content="width=640; initial-scale=1.0; maximum-scale=1. 0; user-
scalable=0;" />

</head>

<body>
<video src="https://devimages.apple.com.edgekey.

net/streaming/examples/bipbop_4x3/bipbop_4x3_variant.m3u8" LR ins

controls autoplay > b
</video>

</body>

</html>|
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How to Implement?

.

[ J)ownload
M3u8 Tiles

........
D= YIS T o

ASE-128 decrypt
Encrypted Media
Extensions API(?)



Bug 577084

o JS Demuxer
http //glthub Com/J DataV|eW/J 3|nary
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http://mae.localhost/mpegts/

Reference

e https://developer.apple.com/

http://tools.ietf.org/html/draft-pantos-http-live-streaming-08

http://msdn.microsoft.com/en-us/library/ie/bg182646%28v=vs.85%29.aspx

https://dves.w3.org/hg/html-media/raw-file/tip/media-source/media-source.html

https://dvcs.w3.org/hg/html-media/raw-file/tip/media-source/byte-stream-format-

.
oW A a q
e JLETT ) s 6 9 A I | |«
. o Ty ) ;o_\,. g® gt AIB.@ INJ UL
- d Voo ey

h s { : Rl e, el et [0 4 R N o o ] : S a5 P K, .'f]-' N e L 3= = P S f S e = A o
ea. 4 2. l.. D Acyia Tl 2188 DIl S Eas e it > -~ = Al Ao Rohes ey T eld [T Sl B WA B - Al (8% T Ve L 20 LARE Cat s L L
." T Y "‘".“.V.{.-.. g vy I,_ P -_A.'-'- .,’ ‘i o3 -_..'f‘:“ i oo CA s b At S () _"_' ."! L f.‘_'. L0 B LSS -:.".!"_ o o s -." P ) "'! =3 ) rde ._'\:', ..'l" > ‘ Y e LT
- N « e : ” B X . - " " 1 s v e - 2 N . } ' > e



https://developer.apple.com/
http://tools.ietf.org/html/draft-pantos-http-live-streaming-08
http://msdn.microsoft.com/en-us/library/ie/bg182646%28v=vs.85%29.aspx
https://dvcs.w3.org/hg/html-media/raw-file/tip/media-source/media-source.html
https://dvcs.w3.org/hg/html-media/raw-file/tip/media-source/byte-stream-format-registry.html
https://developer.mozilla.org/en-US/docs/Web/API/MediaSource
https://developer.mozilla.org/en-US/docs/HTML/WebVTT
https://bugzilla.mozilla.org/show_bug.cgi?id=577084

