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Overview

CTA WAVE Streaming Media Test Suite

CTA WAVE Streaming Media
Test Suite - Main Components [k

Content Annotation

1. CTA WAVE Mezzanine Content
[GitHub]

2. CTA WAVE Test Content [GitHub] S
3. CTA WAVE Test Runner [GitHub]

4. CTA WAVE Observation
Framework [GitHub]
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Audio / Video Capture
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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
https://github.com/cta-wave/Test-Content
https://github.com/cta-wave/Test-Content
https://conformance.dashif.org/
https://conformance.dashif.org/
https://conformance.dashif.org/
https://github.com/cta-wave/Test-Content-Generation
https://github.com/cta-wave/Test-Content-Generation
https://github.com/cta-wave/Test-Content-Generation

1 - CTA WAVE Mezzanine Content
CTA WAVE Streaming Media Test Suite

The Mezzanine GH
repo contains
scripts that builds
annotated test
content from
specific source
content,
compatible with
the WAVE device
playback test suite
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2 - CTA WAVE Test Content
CTA WAVE Streaming Media Test Suite

] eoe [+ < 0O B cta-wave.github.io G ¢ [I] + ©

Github  Search Syntax Search...

The Test Content GH Repo
offers Test Content
generated from the i
Mezzanine Content in
different codecs and
variations

CFHD CFHD-CENC CFHD-SPLICING CAAC CEAC CA4s CAAA CAMC DTS1

File Representations VSE

1. {"resolution": "1920x1080", "framerate": avcl
25, "bitrate": "5100", "input":
"croatia_L1_1920x1080@25_30.mp4" }

1. { "resolution": "1920x1080", "framerate": avc3
25, "bitrate": "5000", "input":
"croatia_L1_1920x1080@25_30.mp4" }

1. {"resolution": "1920x1080", "framerate": avc1+3
25, "bitrate": "4900", "input":
"croatia_L1_1920x1080@25_30.mp4" }
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3 - CTA WAVE Test Runner
CTA WAVE Streaming Media Test Suite

o ® O web-platform-tests/wpt: Test - X + v

& > C {y & github.com/web-platform-tests/wpt QT h % oN & 0O '(Update )

.
= O web-platform-tests / wpt Q + -~ ((ON| S ’

<> Code (©) Issues 1.3k i1 Pullrequests 1.1k ® Actions [ Projects 1 @© security |~ Insights

Recap: Web Platform Tests

wpt  Public <2 Edit Pins ~ @ Unwatch 388 ~ % Fork 3.1k - ¥y Star 44k  ~
* Cross-browser test suite for the Web- .

H Té ites for Web platf
platform stack [GitHub] P acres © s D e ki s

others

§ ¥ rubberyuzu and chromium-wpt-export-bot [bfcache] ... .. X 10 hours ago &) 56,939

L]
* Built for deskto P
p .github Use 3.11 in more places 2 months ago

javascript testing html

well-known [FedCM] Add tests for sec-fetch-{mode, site} 2 months ago .
firefox opera browser

* accessible via mouse and keybo ard - e T ———— st | CEEEEED G GB

test-runner safari
IndexedDB Meta: remove zqzhang as reviewer 3 days ago

google-chrome test-automation

L] L]
[ J : 4
WebCryptoAPI WebCryptoAPI: test secret/private importKey e months ago T — e

accelerometer Remove @zqzhang from META.yml in specs ow... 2 years ago microsoft-edge webkit blink
H H iecko
[ ] h O Ste d I O Ca I Iy e rS I St I n re S u ItS B8 accessibility bypass bogus AOM crashtests that assume aba... 2 weeks ago 9
V4
accname remove inactive reviewers from active accessibi... last month 0 Readme
View license
I O Ca I I acid Add a reference for Acid2 that should pixel-for-... 4 years ago o v
& Code of conduct
[ ambient-light [Sensors] Add rounding & significance test for ... last year
A~ Activity
.
[ J h a rd to r u n O n e m b e d d e d d EVI Ce S ) animation-worklet Allow 'transform’ to be 'none" while animating. 2 years ago ¢ 4.4k stars
annotation-model Remove no-op __future__ imports (#39105) 6 months ago © 388 watching
) % 3.1k forks
annotation-protocol Remove no-op __future__ imports (#39105) 6 months ago

Report repository

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

3 - CTA WAVE Test Runner
CTA WAVE Streaming Media Test Suite

) WAVE

NVEB APPLICATION VIDEO ECOSYSTEM

 CTA WAVE Test Runner is built on top of WPT
to make test runner accessible on embedded
devices (TVs/STBs)
* remote server manages test sessions and
results

CTA WAVE Streaming Media Test Suite

GitHub - DPCTF Specification

New test session

Token: 5el25574-4e5a-1lee-a416-0242acl110003
Expires: 08/09/2023, 17:44:12

(Session start revokes expiration.)

Configure a new session on a second device by scanning the QR-
Code, or click the button:

* custom wrapper executes tests in single
window = Configure Session

* configure session using companion device by
scanning QR code

* REST API for full automation and integration

into other systems and workflows

The tests will start running in this window, as soon as the session is
started from the configuration view.

Resume running session

Last session: 3b674e08-2fba-11ee-81e9-0242ac110003

|

_/
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3 - CTA WAVE Test Runner
CTA WAVE Streaming Media Test Suite

 Companion web app to
configure, run and monitor test
sessions running on DUT

* Export test results as JSON or

HTML

* |ntegration with external tools
and platforms via REST API

Page 7
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[ N @ Session Results - Web Platforr X =+
c O
" automatic: 100s
Date Started  28/06/2023, 12:17:35
Date Finished  28/06/2023, 12:36:08
Duration  00:18:32

Labels Add

Last Timed-Out Test Files (most recent first)

API Results
API Pass
cfhd_12.5_25_50-local 50 (98.03%)
Total 50 (98.03%)

Export

- No Timed-Out Tests -

Fail Timeout Not Run
1(1.96%)

1(1.96%) 0 (0%)

Results  Download results for import into other WMAS Test Suite instances.

All JSON Files  Download JSON files containing results of completed test files.

Sessionresult HTML  Download this sessions result as standalone HTML page, similar to this page.

Test Files Run Export
‘ json | report ‘

26/26 (100%)

26/26 (100%)

[ & Download Zip I

| I§ Download Zip |

| </> Download HTML |

!
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4 - CTA WAVE Observation Framework
CTA WAVE Streaming Media Test Suite

V-
. -

The Observation
Framework
determines pass or
fail results, based on
observations taken
of tests which are
run by the Test
Runner
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DTVP/DTG Plugfest and HbbTV Testing Event
Schedule

Location: Fraunhofer FOKUS — Berlin B
~ Fraunhofer

* June 26th to 30th, 2023 g
2023 DTVP / DTG Plugfest + HbbTV Testing Event, June 26 - 30 FOKUS
* DTvP / DTG PlugfeSt Hosted by Fraunhofer FOKUS Berlin
e June 26t to 28t
. - Monday DTVP / DTG Plugfest*
* Plugfest to check interoperability; on 26.06. , HbbTV, UHD, DVB-], NGA
. . Start time: 10:00
site debugging; HbbTV, UHD, DVB-I,
NGA Tuesday DTVP / DTG Plugfest* - SO i
27.06. HbbTV, UHD, DVB-I, NGA SPREESPEICHERBERLIN
*  Deutsche TV-Plattform & DTG UK
* HbbTV Testing Event DTVP / DTG Plugfest* Evzzfy(festung d
) 28.06. .yz Day :n-person an
s June 28" to 30t™, 2023 (hybrid) and | remote) %2 Day
3 to 7t (remote) Thursday HbbTV Testing Event** (in-person and remote)
*  Tests of HbbTV Test Suite 29.06. HbbTV Testing Group Meeting***
. Friday HbbTV Testing Event** (in-person and remote)
* More Details: https://tv- 30.06. End time: 16:00 *  DTVP/DTG/HbbTV members: free
Non-members: entry-fee
plattform.de/themen/plugfest/ ** HbbTV members only, no fee

*** HbbTV Testing Group members only

=
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https://tv-plattform.de/themen/plugfest/
https://tv-plattform.de/themen/plugfest/

DTVP/DTG Plugfest and HbbTV Testing Event
Overview

* Participants (at Fraunhofer FOKUS)

* DTVP/DTG Plugfest: 80
* HbbTV Testing Event: 20 (+Online)
* TV Manufacturers: 11
e STBs (HDMI Interop Tests): 6
e Content Providers (HbbTV, DVB-I, UHD, HDR, NGA): 15

DTVP/DTG Plugfest
Auditorium 1 & 2

PLUGF@ST
eesa. @DTG

copyright © Frank Heinebe
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DTVP/DTG Plugfest and HbbTV Testmg Event
Test Plan "

Test Slot: 45min

oo s ez o L__iou

FOKUS
TV2 FOKUS

TV3 FOKUS
TV4 FOKUS

TV11

— Fraunhofer
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CTA WAVE Streaming Media Test Suite - HbbTV Setup

During Plugfest =
— DPCTF Test Runner

Ubuntu VM at Fraunhofer l
FOKUS Data Center.

@ Launch Test Runner Landing Page

Playout Laptop - E)es] 14 q @ PVES

(TS Stream) —> \ > HbbTV Terminal (DUT)

e A DekTek DVB Modulator

Any Smartphone to Recording for Later
scan QR code of observation. We used a
Session configure, Configure Smartphone with 120FPS
Start and monitor Start Test (Disabled some features O ‘
Session . @ Recording
session like auto-focus,...) LY
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CTA WAVE Streaming Media Test Suite - HbbTV Setup
Demo

=
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CTA WAVE Streaming Media Test Suite - HbbTV Setup
Test Summary

* The table shows the results for all tests without observation

* PASS means video playback is started and finished properly
* Same Test Failed on all Terminals: /cfhd_12.5 25 50-local/splicing-of-wave-program-with-baseline-
constraints__splice_main_splice_ad.html

El;vlm-'lﬁﬂ-'lmvlvl'Imvlmvlvm_ﬂ
completed  26/06/2023, 26/06/202 00:22:38  26/26  HbbTV/1.6.1

completed  26/06/2023, 26/06/202 00:22:39  26/26  HbbTV/1.6.1 44
completed  26/06/2023, 26/06/202 00:18:27 26/26  HbbTV/1.6.1 50
completed ~ 26/06/2023, 26/06/202 00:20:27 26/26  HbbTV/1.51 50
completed  26/06/2023, 26/06/202 00:19:08 26/26  HbbTV/1.6.1 50
completed ~ 27/06/2023, 27/06/202 00:21:19  26/26  HbbTV/1.5.1 48
crashed  27/06/2023, 14:42:09 20/26  HbbTV/1.61 24
completed ~ 27/06/2023, 27/06/202 00:18:50 26/26  HbbTV/1.6.1 50
completed ~ 28/06/2023, 28/06/202 00:19:08 26/26  HbbTV/1.6.1 50
completed  28/06/2023, 28/06/202 00:18:32 26/26  HbbTV/1.6.1 50
completed ~ 28/06/2023, 28/06/202 00:19:30 26/26  HbbTV/16.1 50
completed ~ 7/14/2023,37/14/2023 00:21:54  26/26  HbbTV/1.6.1 52
completed  7/14/2023,27/14/2023 00:220:05 26/26  HbbTV/16.1 52

OOHHHHOHHHHHH
oooooooo»—xooowb
OOQOOOOOOQOOO

I(.HD |5 |S |S IO 00 N o [ | W IN |-
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Test Show/Hide Messages

CTA WAVE Streaming Media Test Suite - HbbTV Setup v 12525 Soocamscron-payoacico to_sstnum

Test workflow

Example Test Report without Observation —

Test Paths
Excluded Test Paths
Total Test Files
Status

Test Timeouts

Date Started
Date Finished
Duration

Labels

"results":

{

[cthd_12.5_25_50-local

0 show
26

manual: 100s
automatic: 100s

26/06/2023,17:32:24
26/06/2023, 17:52:52
00:20:27

Add

Last Timed-Out Test Files (most recent first)

API Results

API
cfhd_12.5_25_50-local

Total

Page 15 11.09.23

Pass
50 (98.03%)

50 (98.03%)

/cfhd_12.5_25_50-local/out-of-order-loading__t1.html|

"status": "OK", .html
"test": "/cfhd_12.5_25_50-local/fullscreen-playback-of-switching-sets__ ssl.html",
"message"”: null,

"logs": [
"Loading test parameters ... ",
"Hiding scrollbars from UserJs. ", ent-https__t1-cenc.html

1,

"Setting up test ",

"Warning: No audio mpd provided! ",

"Checking MSE API support ",

"Checking Codec support ",

"Initializing WAVE service ", e-splice-constraints__splice_main_splice_ad.html
"

"Executing test ’
"Creating result ...

"subtests": [

{ rresentation__t1.html
"status": "PASS",
"message": null,
"name"”: "Test workflow"

Y

{ __tintml
"status": "PASS",
"message": null,
"name": "video ended event fired"

}

htmi

"status": "OK",

"test": "/cfhd_12.5_25_50-local/out-of-order-loading_ tl.html",
"message"”: null,

"logs": [

1,

"Loading test parameters ... ¢
"Hiding scrollbars from UserJs. ",
"Setting up test ",

"Warning: No audio mpd provided! ",
"Checking MSE API support ",
"Checking Codec support ",
"Initializing WAVE service ",

"Executing test ’
"Creating result ...

"subtests": [

{

"atatua": "PASS".

CTA WAVE Streaming Media Test Suite - TPAC 2023
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Test Show/Hide Messages

CTA WAVE Streaming Media Test Suite - HbbTV Setup ™o

Example Test Report

Test Paths  /cfhd_12.5_25_50-local
Excluded Test Paths 0  show
Total Test Files 26

status

Test Timeouts  manual: 100s
automatic: 100s

Date Started  26/06/2023, 15:19:36
Date Finished  26/06/2023, 15:42:16
Duration  00:22:39

Labels Add

Last Timed-Out Test Files most recent firs

/cthd_12.5_25_50-local/rand f-

after Observation

[OF] The playback duration of the playback matches the duration of the CMAF Track, i.e. TR [k, S] = TR [k, 1] + td[K].

oo

Xx01: Playback duration is 9873.33ms, expected track duration is 9880.0ms. Allowed tolerance is 20ms and duration frame tolerance is 0. Starting missing frame number is 0.
Starting frames to take out is 1. Ending missing frame number is 2.

"results": [
{

"status": "OK",

"test": "/cfhd_12.5_25_50-local/fullscreen-playback-of-switching-sets__ssl.html",

"message”: null,

"logs": [
"Loading test parameters ... ",
"Not generating ApplicationLoaded event - created_app undefined target 23 ",
"Setting up test ",
"Warning: No audio mpd provided! ",
"Checking MSE API support ",
"Checking Codec support ",
"Initializing WAVE service ",
"Executing test ",
"setvalue 31 other keys undefined ",
"Creating result ... "

1.

"subtests": [

{
Test File -status ..
message": null,
Jcfhd_12.5_25_50-local/sequential-playback-of-encrypted-and-non-encrypted-baseline-co ) name”: "Test workflow'
,
. - ) ) {
Jcfhd_12.5_25_50-local/restricted-splicing-of-encrypted-content-https__splice_main-cenc. "status": "PASS",
Jcfhd_12.5_25_50-local/playback-of-encrypted-content-https__t1-cenc.html :messfge: : ‘null, . "
name": "video ended event fired
Y.
{
API Results "status": "FAIL",
"message": " First frame found is 7, expected to start from 1. First frame number
API Pass Fail tolerance is 0. Last frame found is 1498, expected to end at 1500. Last frame number tolerance is 0.
Number of switches does not match. Test is configured to switch 8 times. Actual number of switches is 1.
cfhd_12.5_25_50-local 65 (55.08%) 50 (42.37%) Total of missing frames is 8.",
"name": "[OF)] Every sample S[k,s] shall be rendered and the samples shall be rendered
Total 65 (55.08%) 50 (42.37%) in increasing presentation time order."
b
{
"status": "FAIL",
"message": "Playback duration 59648.33ms does not match expected duration 59680.0ms
+/- tolerance of 20ms. Allowed tolerance is 20ms and duration frame tolerance is 0. Starting missing
frame number is 6. Starting frames to take out is 6. Ending missing frame number is 2.",
"name": "[OF] The playback duration of the playback matches the duration of the CMAF
Track, i.e. TR [k, S] = TR [k, 1] + td[k]."
}.
{
"status": "FAIL",
"message": "Maximum permitted startup delay is 120ms.The presentation start up delay
is 509.3333ms",
"name": "[OF] The start-up delay should be sufficiently low, i.e., TR [k, 1] - Ti <
TSMax."
I\
‘
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»e included in the CMAF Presentation duration shall be rendered and shall be rendered in order.
at 750. Last frame number tolerance is 0. Mid frame number tolerance is 10. Total of missing frames is 2.

aarliest video sample and the audio sample that corresponds to the same presentation time.

ent__t1.html

=

e samples shall be rendered in increasing presentation time order. s
at 750. Last frame number tolerance is 0. Mid frame number tolerance is 10. Total of missing frames is 2.

1es the duration of the CMAF Track, i.e. TR [k, S] = TR [k, 1] + td[K].

d track duration is 9880.0ms. Allowed tolerance is 20ms and duration frame tolerance is 0. Starting missing frame number is 0.
lissing frame number is 2.

irted by the currentTime value within the tolerance of the sample duration. s

e difference between Test Runner reported media currentTime and actual media time exceeded tolerance for following events:

i.e., TR [k, 1] - Ti < TSMax.

ns.The presentation start up delay is 106.0ms
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Contact

Dr.-Ing. Louay Bassbouss

DA +49 (30) 3463 - 7275

\ louay.bassbouss@fokus.fraunhofer.de
IN www.linkedin.com/in/Ibassbouss/

Fraunhofer FOKUS

Institute for Open Communication Systems
Kaiserin-Augusta-Allee 31

10589 Berlin, Germany
www.fokus.fraunhofer.de
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