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HTML5 Video - inauspicious beginnings




Media Source Extensions (MSE)

https://www.w3.0org/TR/media-source/

This specification extends HTMLMediaElement to allow
JavaScript to generate media streams for playback.

Allows the creation of <audio>, <video> and <text>
source buffers.

Delivery is format agnostic.



https://www.w3.org/TR/media-source/

Encrypted Media Extensions (EME)

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

This proposal extends HTMLMediaElement providing APIs to control
playback of protected content.

The API supports use cases ranging from simple clear key decryption

to high value video (given an appropriate user agent
implementation). License/key exchange is controlled by the
application, facilitating the development of robust playback
applications supporting a range of content decryption and
protection technologies.



https://www.w3.org/TR/encrypted-media/

Brief History

In late 2012 Akamai realized that the draft MSE APl was
more complicated than most HTML5 developers were
comfortable with at the time. Additionally DASH has
just arrived, and it was complicated too.

We started a open-source github project to create a
library which would use the new APIs to play DASH and
called it dash.js

At the same time the nascent DASH Industry Forum was
looking for a reference player. They chose to use this
dash.js library to build their reference player.




Today - a thriving project

146 Committers, with 3-10 involved in each release
1,236 issues closed, 1,321 PR’s merged

5 week release cycle (4 week dev, 1 week test)
Email list is now 1147 members

Full time admin




Technology

The client is written in ES6 and transpiled and minified to ES5 for
release

Makes use of the W3C Media Source Extensions and Encrypted Media
Extensions to the VideoElement.

Fully adaptive MBR playback of DASH and MSS content

Flexible segment requesting, buffering and bitrate switching logic

Library is headless - it provides the complete logic for playback but
must be linked to a videoElement for rendering. A Ul element has
been contributed so that a complete player can be obtained.

Current client works on Chrome v30+, IE11 under Win8.1, Edge
under Win10, Safari under Yosemite, Firefox 39+.




Recent Features/Improvements

Captioning (IMSC1, TTML, EMSG support

DRM Management Robustness & stzflbility
ClearKey support Preload mechanism

Multikey Improved MSS support
Thumbnail tracks

MultiTrack support and track
Playback experience switching speed

Smooth period transitions Multi-period support
Jump gaps feature Control bar Ul

New buffer management Low latency chunked CMAF
mechanism support in the 2s E2E range

ABR algorithm improvements

Persistent licenses




License

BSD-3 https://opensource.org/licenses/BSD-3-Clause

Basically this allows you almost unlimited freedom with
the software so long as you include the BSD copyright
and license notice in it .

You can You cannot You must

Commercial Use Use trade mark Include the

Modify Hold liable copyright
Distribute Include the

Place Warranty a2



https://opensource.org/licenses/BSD-3-Clause

Reference Player
https://reference.dashif.org/dash.js/




https://reference.dashif.org/dash.js/latest/samples/index.html




Key Links

The latest docs are also available here:
http://cdn.dashijs.org/latest/jsdoc/index.html

DASH-IF Hosted Player:
http://reference.dashif.org/dash.js/latest/samples/dash-if-

reference-player/index.html

Samples Page
http://reference.dashif.org/dash.js/latest/samples/

Archived versions of the Reference Player
http://reference.dashif.org/dash.js/

Official NPM Project
https://www.npmjs.com/package/dashijs



http://cdn.dashjs.org/latest/jsdoc/index.html
http://reference.dashif.org/dash.js/latest/samples/dash-if-reference-player/index.html
http://reference.dashif.org/dash.js/latest/samples/
http://reference.dashif.org/dash.js/
https://www.npmjs.com/package/dashjs

Academic Use

Dash.js is the most common player used in academia for
DASH research.

3 of the 4 winners of the Excellence in DASH awars at
ACM MMSys 2018 used dash.js player in their research -
https://multimediacommunication.blogspot.com/2018/
06/dash-if-awarded-excellence-in-dash.html

Many ABR algorithms are tested and deployed with
dash.js



https://multimediacommunication.blogspot.com/2018/06/dash-if-awarded-excellence-in-dash.html

Commercial use

Dash.js is both a refence player for the DASH Industry
Forum and also a commercial player framework for
production use.

Aggregate usage:

> 7 million hours per month

> 21 million users per month




Development focus for DASH IF - #2




Current Lead Admin - Jesus Oliva




A community of real people




Participate!

Find us on github at
https://github.com/Dash-Industry-Forum/dash.js

Join the email list server:
dashjs@googlegroups.com

Join the Slack channel:
https://dashif-slack.azurewebsites.net

Annual face-to-face meeting in Berlin in May.
Prost!



https://github.com/Dash-Industry-Forum/dash.js
mailto:dashjs@googlegroups.com
https://dashif-slack.azurewebsites.net/
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Standardization of Statistics from Media Players

Will Law — Akamai
Representing the CTA RAWG20 Working Group

CTA.tech



What is QOE?

Quality of Experience - The degree of delight or annoyance of the user of
an application or service (ITU-T P.10/G.100).

It is a measure of the viewer’s perceived improvement and degradation of the
audio and video and the viewer’s satisfaction with the media experience.

CTA.tech



What is QoS?

QoS - A measure of the performance of the different components in the
ecosystem that may or may not contribute to the Quality of Experience.
For instance, “time-to-first-byte” would be an example of quality of service
where a CDN being the component and a measure of latency. QoS may
not always have an impact on the user experience.

CTA.tech



Many analytics providers

CTA.tech



Ambiguous data

Rebuffer rate is 5%

Does this mean the average viewer spent 5% of their view time
rebuffering?

Or did 5% of viewers have at least one rebuffer?

Was this calculated as a mean or median value?

How long does a rebuffer event have to be to be counted?
What about rebuffers that persist to the end of the session?

For a live stream, does this value pertain to the last minute, last
5 minutes, viewers currently still viewing, or the entire viewing
duration since the stream started?

Does this include viewers who have started or finished their
sessions?

CTA.tech



Player APIs

CTA.tech



Two main problems with OTT metrics

» Inconsistent events and properties
available in players

 Inconsistent calculation and
definition of QOE metrics between
providers

CTA.tech



R04 WG20 Streaming Media Quality of

Experience (QoOE)

The CTA established the RO4 WG20 Streaming Media Quality
of Experience (QoE) group in Nov 2016 to create a standard to
address the two aforementioned problems in OTT metrics

Who is the CTA? - The Consumer Technology Association
(CTA), formerly Consumer Electronics Association (CEA), is a
standards and trade organization for the consumer electronics
industry in the United States. CTA works to influence public policy,
holds events such as the International CES and SINOCES,
conducts market research, and helps its members and regulators
implement technical standards.

The goal of this specification is to define a set of device events,
properties, Quality of Experience (QoE) metrics, associated
terminology, and attribute access for representing streaming
media quality of experience across systems, players and analytics
vendors.

CTA.tech


https://en.wikipedia.org/wiki/Trade_organization
https://en.wikipedia.org/wiki/Consumer_electronics
https://en.wikipedia.org/wiki/Electronics_industry

Who's working on the Project?

CTA.tech



Initial Input

« Streaming Video Alliance (SVA) produced a white paper on
“Quality of Experience (QoE) Working Group -
Recommendations for Standardized Streaming Metrics”
www.streamingvideoalliance.org/download/4482/

« DASH Industry Forum produced a whitepaper on “Proposed
Media metrics for Segmented Media Delivery” -
http://dashif.org/proposedmediametricsforsegmentedmedia
delivery-r12/

CTA.tech


http://www.streamingvideoalliance.org/download/4482/
http://dashif.org/proposedmediametricsforsegmentedmediadelivery-r12/

Generic Player and Analytics Agent

Analytics Server

Analytics Client ——)
(possibly 3

SV 3 g MEDIA PLAYER

OPERATING SYSTEM

CTA.tech



Hierarchy

 Media Player Metadata, Properties and Events

— How should players provide the information necessary
for an analytics client to measure the QoE experience

« Standardized Video View Measurements
— How to measure the QoE experience within a video view

« Standardized Aggregate Metrics
— How to collect data across many views

CTA.tech



I R

Device User Agent String Contained in the HTTP headers and intended to identify devices
requesting online content

assetID String An identifier for the video asset being played
I T
videoWidth Integer The width in pixels of the currently playing video source.
videoHeight Integer The height in pixels of the currently playing video source.
playerWidth Integer The width of the player viewport.

nlnverHeinht Inteper The height nf the nlaver viewnnrt

urce (audio and video

videoWidth Integer The width in pixels of the currently playing video source.
playerWidth Integer playbackFail Fired when an error occurs that prevents further playback, at any point in a video

view. Should only fire once per video view.

playerHeight Integer playbackRequest Fired any time the user presses play, or when the media is requested to start
automatically.

sourceReportedBitrate  Integer playbackStart When the first frame of media (including any inserted ads) is rendered after the
player previously was not playing
playbackRate Float playbackPause When the user pauses playback
playbackStall When the media unintentionally stops playing, usually due to lack of data in the
media buffer.
playerResize The player width, height, or both have changed.
renditionUpdate The sourceWidth, sourceHeight or sourceReportedBitrate has been updated.

CTA.tech



Playback Session #1

Watched Time
Playback State d
(informative) ZOUSE
ContentID aaal23 NULL
(property)
Event playbackRequest

playbackStart

Playback of three independent assets

playbackFinished playbackRequest

Playback Session #2

Watched Time

bbb456

playbackStart

paused

NULL

playbackFinished playbackRequest

Playback Session #3

Watched Time

ccc789

playbackFinished
playbackStart

Note: The time between playbackFinished and playbackRequest, or
playbackRequest and playbackStart of later assets may be Oms, but
playback still transitions between those states.



Work is nhot complete yet
Target for spec pub is Q4 2018.

Bi weekly calls open to any CTA member - usually
on a Thursday at 11am PT. To participate , please
contact

 Group Chair: Mr. Olivier Wellmann, Conviva
olivier@conviva.com or

 Manager: Mr. Mark Levine, Consumer Technology
Association mlevine@cta.tech

CTA.tech


mailto:olivier@conviva.com
mailto:mlevine@cta.tech
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