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What 1s WAVE again?
Web Application Video Ecosystem

For Internet-delivered commercial video (“streaming”) and web applications

 Goals:
« Consumer Devices: To improve streaming handling
* Content Creators: To ease distribution to devices

» Strategies:

« Make standards - Interoperability specifications based on accepted industry standards (e.g.,
HTML5, MSE/EME, MPEG-CMAF, DASH and HLS, well-known codecs)

» Test those standards - Interoperability tools for global compatibility
« Coordinate — activities among other SDOs

« WAVE also hosts the CMAF Industry Forum (CMAF-IF), focused on promoting CMAF
Industry interoperability and support.

« Currently 165 participants from 64 companies. Hosted by the Consumer Technology
Association (CTA®) since 2015.
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WAVE bridges media standards & web standards
WAVE Device Playback Capabilities Spec

WAVE Web Media API spec
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WAVE Project: What we make Test tools for content

validation, plus device
playback and API

« cC O & ctatech/Resources/Standards/WAVE-Project#specs . .
1o validation
Consume = g
Technology TOPICS WHO WE ARE RESOURCES GET INVOLVED
Specifications WAVE WMAS 2018 Test Suite
DASH-HLS Interoperability Common Media Client Data (CTA- Content Specification (CTA-5001-C) )
Specification (CTA-5005) 5004) o bliched Dec. 2020 Dew 18at spaman
Published May 2021 Published Sept. 2020 Token: 17a7b72a-1af7-1lec-9835-8242ac110003
VIEWIPDES =5 Expires: 9/21/2021, 12:45:09 PM
VIEW PDF — VIEW PDF — 453 tart Xe ot
ew session on a second device by scanning the QR-Code,
Web Media API Snapshot 2019 (CTA- Web Media Application Developer Device Playback Capabilities
5000-C) Guidelines (CTA-5002) Specification (CTA-5003)
Published Dec. 2020 Published Dec. 2018 Published Dec. 2018 T —
m the configuration view
VIEW PDF — VIEW PDF —> VIEW PDF —
Interoperability specifications for content, plus i

specifications for device playback and APl environments

All WAVE Project output is free & code is open source
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L
WAVE Project Recent Standards Activities

Publications:

« WAVE main specifications/updates, published Q4 2021
« Updated CTA-5003-A, Device Playback Specification with Media Capabilities Discovery annex
« Updated CTA-5000-D, Web Media Snapshot 2021 (note, this is the 2" update to the —B version cited in A/344)
« Updated CTA-5001-D, Content Specification

* Newly available:

« CTA-5004, Common Media Client Data — info passed from client (e.g. bitrate, buffer & segment signaling, more) to
allow CDNs to optimize traffic

« CTA-5005, DASH/HLS Interop Specification (linked here and also available at CTA.tech store)
« Conformance test will be via JCCP (Joint Content Conformance Project) with ATSC/DASH-IF/DVB/HbbTV

» Other Projects:
« Common Media Server Data — info passed from server to client, e.g., bandwidth & bitrate, redirection, caching...
« Common Token Format — to standardize mechanisms for structuring, naming, generating & revoking access tokens.
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https://cdn.cta.tech/cta/media/media/resources/standards/pdfs/cta-5004-final.pdf?_ga=2.247313476.135857010.1634846405-573176482.1621525992
https://shop.cta.tech/products/web-application-video-ecosystem-dash-hls-interoperability-specification-cta-5005

Test suites bullt =
under contract by ~ Fraunhofer

Thanks to Louay Bassbouss for FOKUS
the following slide material.
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G
The Big Picture for testing

-

Web-Platform-Tests

Provides Test Runner Tools
Implements Tests for Web

N

APIs

/

Q

/ Web-Platform-Tests (WPT) with WAVE Extension [GitHub] \

-

WAVE Extension

Supports embedded devices

N

like TVs/STBs
New features: REST APIs,

V<

/

Web Media APIs Snapshots (WMAS) Test Suites [GitHub]\
WMAS2017 WMAS2018 WMAS2019 WMAS2020
Test Runner Test Runner Test Runner Test Runner

J
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\_ Docker, Companion Config //
/ Device Playback Capabilities (DPC) Test Suite [GitHub] \
Mezzanine Test Test Observation
Content Content Runner Framework



https://github.com/web-platform-tests/wpt
https://cta-wave.github.io/dpc-test-suite/
https://github.com/cta-wave/WMAS

W3C Web Platform Tests

Cross-browser test suite

for the Web-platform
stack [GitHub]

Built for desktop
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accessible via mouse and
keyboard

multi window

hosted locally, persisting
results locally

hard to run on embedded
devices

[ web-platform-tests / wpt ' Puvic

@ Watch ~ 355 vy Star 3.5k Y Fork 2.5k
<> Code (%) Issues 1.1k {1 Pull requests 946 (+) Actions [T Projects 1 00 Wiki wee
£ master - Go to file Add file - About

Test suites for Web
*-!‘ mstensho and chromium-wpt-export-bot Find... - @ 1hourago &) 48,095 platform specs — including
WHATWG, W3C, and
.github Let Dependabot update css/requirements.t... 5 days ago others
well-known [blinkpy] Switch to run WPT subcommand. .. 11 months ago & web-platform-tests.org/
BackgroundSync Add/Fix META.yml files to ease specs to ... 10 months ago javascript testing il
firefox opera browser
web-development dom
‘= README.md
wac test-runner safari
. google-chrome
The web-platform-tests Project =
web-standards whatwg

" e
no info yet

The web-platform-tests Project is a cross-browser test suite for the Web-
platform stack. Writing tests in a way that allows them to be run in all
browsers gives browser projects confidence that they are shipping software
that is compatible with other implementations, and that later implementations

() documentation |passing | €) manifest |passing webkit

microsoft-edge

blink gecko

[0 Readme

& View license



https://github.com/web-platform-tests/wpt

Extend WPT Runner to make test runner
accessible on embedded devices

(TVsS/STBs)
remote server manages test sessions GitHub

and results

custom wrapper executes tests in
single window

configure session using companion
device by scanning QR code

REST API for full automation and
Integration into other systems and

workflows
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WAVE Test Runner

B WAVE

WEB APPLICATION VIDEOQ ECOSYSTEM

WAVE Test Suite

New test-session

Token: 6477dcf0-326T-1lec-8ab4
Expires: 10/21/2021, 3:34:15PM

(Session start revokes expiration.)

Configure a new session on a second devig
or click the butten:

= Configure Session

started-fromthe configuration view.

Resume running session

Last session: d71ac07le-24ea-11ec-83fd-0242ac110002 m

W WAVE

Session Configuration

LLLLLL

Test Types

[ SETLMPI % [Jiscard Changes

The tests will start running in this window, as soon as the session is



WAVE Test Runner

Share test results

« HTML reports
« JSON reports

« Export/Import results between
multiple instances

Use completed sessions as
reference for new sessions

« e.g.run WMAS tests on TV
that pass on Desktop
Browser code bases
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B WAVE

Result

Session details

Token
User Agent

Test Paths

Excluded Test Paths

Total Test Files

Status

Date Started
Date Finished

Duration
API Results
API
2Zdcontext
beacon

content-security-policy

Export

Results

ALLISON Files

Session result HTML

€ Results Overview

[ll Pause l [. Stop | i Delete |

da39b02a-2503-1ec-adBa-6cBE140d17f8

Mozilla/5.0 (X17; Linux xB6_64; rv:84.0) Gecko/20100101 Firefo

[2dcontext, Jt

acon, [content-security css, Jdom, Jecmascript, Jencrypted-media, [fetch, [FileAP|, [fullscreen, fhr-time, fhtml, /indexedDB,

[manifes edia-source, [navigation-tim notifications, /page-visibility, /performance-timeline, freferrer-policy, fresource-timing, [service-workers,
-insecure-requests, fuser-timing, fwebaudio, WebCryp ebgl nessaging, fwebsockets,
0
48872
10/4/2021,1:11:48 PM
10/13/2021, 5:31:04 PM
220:19:16
Pass Fail Timeout Net Run Test Files Run Export
880/880 (100%) [[san | repor |
10010 (100%) son | report

764[764 (100%)

Download results for impert into other WMAS Test Suite instances. | B Download Zip |

Download JSON files containing results of completed test files, | B Download Zip |

Download this sessions result as standalone HTML page, similar to this page. | +f» Download HTML |




WPT + WAVE
Extension coe R I

:= README.md

TYVLL . NOULUUDL VI UL HTULHYULTIL GITCUUVIT G U UCICUIVTT VT WIS SO 1 U D 1OV, 1L 1o

recommended to "prune" stale branches when fetching updates, i.e. use git pull ——

o The WAVE WPT prune (or git fetch -p && git merge ).
Extension is already Running the Tests
contributed and merged See the documentaton websie anlInparticuar th system setupfor runving tsts ol
iIn the WPT project. Command Line Tools

® N eW F e atu reS an d b u g The wpt command provides a frontend to a variety of tools for working with and running
. . web-platform-tests. Some of the most useful commands are:
fixes are also contributed B
wpt serve - For starting the wpt http server
baC k to th e WPT p rOj eCt wpt run - For running tests in a browser
wpt lint - Forrunning the lint against all tests

wpt manifest - For updating or generating a MANIFEST.json test manifest

wpt install - For installing the latest release of a browser or webdriver server on
the local machine:

»~~ wpt serve-wave - For starting the wpt http server and the WAVE test runner. For
more details on how to use the WAVE test runner see the documentation.
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Web Media API Snapshot
(WMAS) Test Suites

 Built on top of WPT with WAVE Extension
» Defines subsets of WPT Tests according to WMAS specifications

* Integrates external test suites and convert tests to WPT compatible format
« ECMASCript
- WebGL

* Provides reference test results for major desktop browsers
(Chrome/Chromium, Edge, Safari/WebKit, Firefox)

* Provides Docker configurations for easy deployment
 Validation on embedded devices (TV/STB, HbbTV)




L
WMAS Test Suites on GitHub

* Jest Runner
« WMAS2017 to WMAS2020
» [GIitHub] (separate branch for each WMAS
version)
* Docker Deployment
« WMAS2018 to WMAS2020

» [GIitHub] (separate branch for each WMAS
version)

CCCCCCCC
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https://github.com/cta-wave/WMAS
https://github.com/cta-wave/WMAS-deploy

L
Hosted WAMS Test Runners

* WMAS2017:

» Spec: https://www.w3.0rg/2017/12/webmediaapi.html
* Test Runner: https://webapitests2017.ctawave.org/

* WMAS2018:

» Spec: https://www.w3.0rg/2018/12/webmediaapi.html
 Test Runner: https://webapitests2018.ctawave.org/wave/

* WMAS2019:

» Spec: https://www.w3.org/2019/12/webmediaapi.html
* Test Runner: https://webapitests2019.ctawave.org/wave/

* WMAS2020:

« Spec: https://www.w3.0rg/2020/12/webmediaapi.html
* Test Runner: https://webapitests2020.ctawave.org/wave/
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https://www.w3.org/2017/12/webmediaapi.html
https://webapitests2017.ctawave.org/
https://www.w3.org/2018/12/webmediaapi.html
https://webapitests2018.ctawave.org/wave/
https://www.w3.org/2019/12/webmediaapi.html
https://webapitests2019.ctawave.org/wave/
https://www.w3.org/2020/12/webmediaapi.html
https://webapitests2020.ctawave.org/wave/

WMAS2019 Test Runner on HbbTV

& WAVE

WAVE WMAS 2019 Test Suite

GitHub -

New test session

Token:
Explres:

== Configure Sesslor

The tests will start r Inning in this window, as soon as the sessior

started from the conf quration view

Resume running session

Last session: Ba0665a8-2¢26-110¢-8383-0242a¢1 10004 m
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Device Playback Capabilities (DPC)
Test Suite

 The DPC test suite verifies device behavior against requirements for
hardware capabilities identified within the Device Playback Capabilities
Task Force of the CTA WAVE project [GitHub]

» consists of four main modules:

 Mezzanine Content: provides scripts to build annotated test content from specific
source content, compatible with the WAVE device playback test suite [GitHub]

« Test Content: offers Test Content generated from the Mezzanine Content in different
codecs and variations [GitHub]

« Test Runner: uses the WAVE Test Runner and Test Content. It offers an automated
execution environment following the DPCTF Test Specification [GitHub]

« Observation Framework: determines pass or fail results, based on observations
taken of tests which are run on a device by the Test Runner [GitHub]
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https://cta-wave.github.io/dpc-test-suite/
https://github.com/cta-wave/mezzanine
https://github.com/cta-wave/Test-Content
https://github.com/cta-wave/dpctf-deploy
https://github.com/cta-wave/device-observation-framework

DPC Test Runner

« Custom tests to test playback of |
different media under various L1 . [5: iwtavaso: o1 iptovt. Gts 13,5
circumstances )

« |Implements test according to DPC
Test Specification

« Offers tools to generate tests for
different variations of Test i S |
Implementation and Test Content 00:00:13.680: 0000342 ; 25

« Offers docker configuration for
easier deployment in local
environment




Joint Content Conformance Project
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About the Joint Content Conformance PrOJect

x  +

« DASH-IF maintains an open-source software tool at ‘b = YR
conformance.dashif.org ot G e v 9 T e
» Currently used by multiple SDO'’s
« Tool capabilities
» Validates the MPD vs. ISO/IEC 23009-1 DASH MPD &

]

=2=22DASH Conformance Tool

Segment Formats o
 Validates applicable profiles
* (Optional) Segment Validation nclude additional te
» (Optional) CTA WAVE / DASH-IF / DVB / HbbTV / MPEG-CMAF S
" But .
« Code has been developed and maintained for >10 years 0 ove cos®
« Code uses multiple languages and tools gf B |
. It's difficult to maintain, hard to extend @ e [

s | Consumer
@' Technology



https://conformance.dashif.org/

L
Strategies and Goals

o Refactor in fewer languages/tools

o« Make additional (selected) improvements

o Eliminate JVM in runtime

e Define unified APl across modules

e Create distinct ISOSegmentValidator

e 12-month project, starting late 2021/early 2022

o [Easier maintenance/accuracy/extensions
e Support for: CMAF, DASH, DVB, HbbTV, HLS, WAVE Content and DASH-
HLS, Service Validation

s | Consumer
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L
Project Status

« “Conformance Partners” getting into contract
 Letter of Intent signed by ATSC | CTA | DASH-IF | DVB | HbbTV
« Cost-sharing Agreement in drafting
« Can consider additional participants

* Phase 1, requirements & structure — Completed (study funded by DASH-IF)
* Phase 2

* RFP out now (see https://dashif.org/news/jscsp/)

« Anticipate a 12-month project

« SDOs potentially get:

« ISOBMFF segment validator (shared jointly w/ other parties)
» SDO-specific module

Consumer
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https://dashif.org/news/jscsp/

CMAF &L

INDUSTRY FORUM

2021 CMAF Awareness &
Adoption Survey




About Respondents

64 responses received Lt Lumen
32 ANONVIMIOUS: 2MC2 Marquise Tech.
1ONYMOUs, AT&T NHK
27 with email addresses e oot
22 Corporate affiliations A (?me - ptus
8: North America XINOM or.?{ ’
13: EMEA BBC Unitie |
3 ASIA Broadpeak Streaming
1 AUS/NZ CBS V!deol-:low
5 “friends of WAVE” (members Fraunhofer V|trO.C|set
or frequent connections) FOKUS Belgium
Harmonic
. * “Engage” means a
Huawel respondent individual
IRT new to WAVE
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Respondent distribution

e o o
® Re®
&) o 0°® @
© ® o. .0. ‘. ®
e o ® 9 .. e®
o)
& e
o
e e

Source: https://gpspointplotter.com/
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Questions asked

* What best describes your involvement in the Industry?

« Standards setting & industry organizations your company
actively participates in?

« CMAF Usage, Plans and Transports?

« CMAF Audio/Video Profiles — Current & Future?
* Planned CODEC support and use?

* DASH-HLS Interop Issues?

* Many more ...

© 2021 CTA® / Proprietary and Confidential



Awareness and Use of HTML5 Media Extensions

Are you aware of the relationship of CMAF
to the W3C HTMLS Media Extensions?

Use of HTML5 Media Extensions today and in the future

Yes
You do not use

HTML5 Media
Extensions today
but intend to use

. You use the
them in the future i
26% HTML5 Medla
No Extensions
today
You do not use 55%

HTML5 Media
Extensions today
and do not intend
to use them in the

future
19%
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Awareness and Use of HTML5 Media Extensions (2)

Use of HTML5 Media Extensions today and in the future
with... (35 respondents)

...MPEG2-TS
content ...fragmented
3% MP4 content

such as CMAF You intend to use HTML5 Media Extensions with ...

54%
° (17 respondents)
... both
both fragmented
fragmented MP4 .. fragmented MP4 and
MPEG2-TS
47%

and MPEG2-TS MP4 content such
content as CMAF
53%
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What is the principal obstacle preventing you from using
HTML5 Media Extensions?

Performance, Market Direction

» “The majority of our consumption is CTV. HTMLS implementations are usually poor and half-baked. Premium content
consumption is no longer browser based but CTV / Roku / Apple TV etc.” (CTV = connected TV)

» “Unreliable playback performance.”

No customer demand | use case | vendor support
* “No need’; “Not sure we have a use case for this.”
* “No obstacles, just don't have the customer need / demand to leverage these extensions at this time.”
* “Not enough use cases or vendor support”

Out of scope for our business
* “I'm involved with providing a service for creating CMAF streams not necessatrily playing them.”
» “Not sure of the relevance of this topic to the Server Side Ad Insertion solution we provide.”
« “Video player is not within our scope of activities”

Other

« “HTML 5 is just a stepping stone to the next version” ; “| am against DRM.”
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Questions?

¥ WAVE

WEB APPLICATION VIDEO ECOSYSTEM
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