


About Speaker

Yueshi Shen
Principal Research Engineer, Twitch

+ In charge of Twitch’s core video technologies: codec, HLS,
ABR playback, video quality, low latency

* Inventor of AV1's Switch-Frame and has filed 15 patents

*  Oversees Twitch’s transcoder team

»  Principal Engineer at OnLive, worked on ultra low latency
(<100ms) video streaming

*  Earlier career in the linear TV and semiconductor industries,
worked on MPEG-2/H.264 ad splicing, ASIC H.264/SVC
codec

yshen@twitch.tv



What is Twitch.tv?

World's largest live-streaming platform



Twitch In a Nutshell:

Easy video broadcasting, Interactive live streaming



Content on Twitch.tv

Interactive Live & VOD
Games, eSports, original content
Community for gamers & creative

arts

Social video platform




Twitch’s Scale Numbers, 2017
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Twitch’s Growth

Alexa Rank History:

2011/7 411,522

2012/1 2,344

2014/4 267
2017/1 73
Now 32

We are the 3rd most
popular video website
behind YouTube and Netflix



Interactivity:
Twitch’s differentiation from linear TV



Live Demo & Broadcaster’s Feedback

Piebo VOD recording: https://www.twitch.tv/videos/27950634 2##

Takarita clip: https://clips.twitch.tv/TemperedintelligentCheddarRiPepperonis



about:blank
https://clips.twitch.tv/TemperedIntelligentCheddarRiPepperonis

Traditional Live Broadcast vs. Interactive Live Streaming



Twitch Extension:

Let viewers help streamers who are playing the game as Show Directors



Low Latency Facilitates Communication



P2P vs. Broadcast:

Trade-off among latency, scalability, and QoS



Trade-off Based on Applications



Trade-off Based on Applications



Trade-off Based on Applications



Backend
Video distribution pipeline, still HTTP streaming



HTTP-Streaming-Based Video Contribution/Distribution Pipeline

1. Broadcast tool (output:
RTMP)

3. Ingest Server
2. Broadcaster’s ISP

4. Transcoder Server (input:
RTMP, output: HLS)

6. Viewer’s ISP
5. Distribution network
7. Cross-platform player



Live Streaming: Pull vs. Push



HTTP Chunked Transfer Encoding



Where Are My Milliseconds?

Median Latency
without HTTP Chunked Transfer Encoding

Median Latency
with HTTP Chunked Transfer Encoding

1. Broadcast Tool 1s 1s
2. Broadcaster’s ISP 100ms 100ms
3. Ingest Server 50ms 50ms
4. Transcoder 2.5s 0.5s
5. Distribution Network 200ms 200ms
6. Viewer’s ISP 100ms 100ms
7. Playlist 1s Os
8. Player buffer 5s 2.5s
Total 9.95s 4.45s







Backend Stability Example:

HTTP request time of a replication site



Frontend
HTTP streaming, ABR, buffer control



Segment Streaming

Time >
Past

————————————————————————

Transcoder Chunk

/

In-progress segment (1 HTTP request)

Content delivery network

Player: HTTP receiver, demuxer Chunk

P|ayer: Buffer Sample | Sample | Sample | Sample

Transmuxed video data

@ www.twitch.tv



Adaptive Bitrate (ABR) Playback



HTTP Chunked Transfer Encoding = NOISY Input



Streams API Support

Reference: https://developer.mozilla.org/en-US/docs/Web/API/Streams_API/Using readable streams



https://developer.mozilla.org/en-US/docs/Web/API/Streams_API/Using_readable_streams

Summary

Twitch is world’s largest live streaming platform, with 15+ million daily unique visitors
and 2+ million monthly unique broadcasters

Twitch’s live streaming model creates strong interaction between broadcasters and their
audiences. Low latency streaming for scalable broadcast is a different technical problem
from low latency streaming for point-to-point communication.

Achieving low latency along with scalability and QoS requires full control of the entire
video ingest/distribution pipeline, as well as innovations in both backend and frontend

HTTP Chunked Transfer Encoding is utilized across transcoder, origin, replication/edge
and player to realize median 4.5s glass-to-glass latency, including <0.5s latency in
transcoder and <2.5s latency in player



Thank You and Questions

Yueshi Shen

yshen@twitch.tv



