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Basics on transcoding

 Transcoding (codec), Transizing (resolution), Transrating (bitrate)

* Online like in a Webcast/Video conference system

- Offline, our case today, video postprocessing

« Other operations: intro/outro, cropping, trimming,

« Strongly based on ffmpeaq:

profile.adaptive-720p.http.name = encoding with 728p for adaptive streaming
profile.adaptive-720p.http.input = visual
profile.adaptive-720p.http.output = visual
profile.adaptive-720p.http.suffix = -preview.mpd
profile.adaptive-720p.http.jobload = 2
profile.adaptive-720p.http.ffmpeg.command = -i #{in.video.path}
-coiw L1bx264 -crf 23 -maxrate 1200k -bufsize 2408k -max_muxing_queue_size 9988 -profile:wv high -lewvel 4.0 -pilx_fmt yuvd2adp *

-x284opts keyint=25:min-keyint=25:no-scenecut -movflags +Faststart M
-filter:v scale=1280:-2:force_original_aspeci_ratio=decrease:force_divisible_by=2,K fps=25 ™

-c:a aac -b:a 64k -ac 1 M\

- mpd #{out.dir}/ #{out . name}#{out.suffix}

Opencast transcoding operation configuration

CE?W
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TaaS in time context

Framework Collaboration
Agreement: UPV (Spain) - CERN

Micala Era
CERN d(‘evelopment OpencaSt Era °> 2022 .

[ \ ~2018 Jan 2019 Jun 2019 Oct 2021 Jan 2021

Jan 2014 Sept 2020 '

ENENEN

2
W HandBrake || _
= * Opencast releases
—+—»Micala beginning: https://cds.cefn.ch/record/1309957 about 6 months (Java
. CDS uses based)
Sorenson is ¢ | Miguel - —>TaaS in :
over Angel joins prod e Customized to
ISE 2019 +— — the;‘jzfg CERN ecosystem
.., as
Contact with —— Micala shutdown: * FOSS about 10 years
__P@ella FOSS OTG0070203 age
, New Weblecture +  Well accepted in
« Software stack obsolete Eirst client: CDS service in prod academia
(python2, Django v1) starts with TaaS | » Storage on Cephfs
» Storage on Microsoft DFS  Apache webservers
* Microsoft [IS webserver * Openstack load
* NTFS permissions balancers
* TheoPlayer « New CERN SSO

» Paella Player
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Within Weblecture service use case: architecture & how Users experience end results
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Architecture: TaaS as core element of Weblecture
S e rV I C e . Event management/ Processing/ CMS .
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End result within Weblecture service

https://indico.cern.ch/event/1096851/

— 10:45

Server Life-Cycle and Bare Metal Fleet Management in the CERN IT Data Centre O®45m |

Compute infrastructure resources such as virtual or physical machines can be made available to CERN IT users within minutes following the request. Facilitating such a Access I b I e O n SO m e I n d I CO eve nts aS :

minimal user-facing turn-around time requires an elaborate set of processes and workflows to prepare and ensure the manageability of the underlying physical . . .
infrastructure. This presentation will follow the life of physical servers in the CERN data centre, from the initial requirement specification to the physical removal. The VI d e O P reVI eW (te m O rarl | )
main focus will be on Ironic, as the bare metal management framework which evolved from a provisioning driver within OpenStack to the platform which orchestrates p y
the majority of the after-installation life-cycle steps of physical servers in the CERN data centres

Speakers: Arne Wiebalck N), Nikos Papakyprianou

(9 Recording Server Life-Cycle an.. Q, Server_Lifecycle_Po &’ Video preview

Server Life-Cycle and Bare Metal Fleet Management in the CERN IT Data Centre

Py
i

Accessible from CDS (on Server Life-Cycle and Bare Metal Fleet
Management in the CERN IT Data Centre

progress), Indico (temporarily)
or standalone

Linux based (Apache)

New CERN SSO

Paella player (FOSS, in prod Arne Wiebalck, IT-CM

Webcast since April 2020) - ,. Nikos Papakyprianéu, IT-CF

Storage based on CEPHFS

slides https://video-player-sec.web.cern.ch/?mode=contribution&year=2022&id=1096851c0&origin=ceph

Different
video
qualities
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Our goals and achievements:
_Jcoal  |Achiewement

1 Independent (non-intrusive) encoding Opencast Free OpenSource encoding and °>
and processing system. publishing platform.

2 SSO authentication integration for each Apache balanced web servers: OpenlD Connect
published media resource. Remove DFS integration & CephFS storage. /
ICACLs dependency.

3 CERN applications plug & play Python Tools for OpenCast (PyCast): Our own
integration. Python library (opencast, indico, media, openid, "B

transform, transcription)

4 Historical repository Transform metadata from JWPlayer and Theoplayer
transformation/adaptation. to new player Paella Player (data.json) = Legacy.

5 OpenSource Video Player for multiple Paella Player. °
video streams, captioning, HLS support,
etc.

C\E/RW 28/04/2022 HEPiX Spring 2022 online Workshop 1



Implementation

1. Every serviceis Puppet managed (CERN GitLab) & OpenStack laaS hosted.
e 2 PyCast (tools) as a python package for easy deployment and fast upgrading.

0> 3. Opencast https API to avoid direct access to files and raw data.

v

C@ 28/04/2022 HEPiX Spring 2022 online Workshop
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Transcoding: Opencast ecosystem.

« Opencast is a free open-source enterprise level lecture recording system. The core
of the system delivers functionality for scheduling, media encoding, editing and
content delivery.

« Opencast contains everything you need for scheduling captures, "trimming,
captioning (external service), and conversion of output media to several formats”.

 Opencast does not mean to replace publishing services at CERN (Indico and CDS),
but to be fully integrated with them.

C\/W 28/04/2022 HEPIX Spring 2022 online Workshop 13



Cconcepts

Media package:

* A media package consists on a XML definition for a Opencast Event and related assets (multimedia files and
metadata files).

« The media package can be created through the Opencast management interface or by the “ingest” operation:
API call.

Asset:

« Media package element (files): such as .mp4 video, dublincore xml, vtt.

Workflow:

* Workflows are the central element to define how a media package is being processed by the Opencast
services. Their definitions consist of a list of workflow operations, which basically map a piece of
configuration to Opencast code. XML definition.

« Around 80 standard operations available.

C\E/RW 28/04/2022 HEPiX Spring 2022 online Workshop 14
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Cconcepts

Operation:

« Examples: add-catalog, inspect, analyze-track, encode, editor (includes video cutting), execute, snapshot,
publish ...

« A workflow also tracks the operations states (instantiated, running, failed) for decision making (continue, error
handling ...)

Flavor:
* Represents an object type/subtype. EXx : presentation/source, presentation/preview, dublincore/series

Tag:
« Additional metadata that describes an asset. Ex. quality-1080p, engage-publish, archived.

CE/RW
\
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CERN Workflows

Workflow

cern-cds-videos.xml
cern-indico-publish.xml*
cern-indico-export.xml*
cern-partial-ingest.xml
cern-master-export.xml*
cern-media-export.xml*
cern-media-acl.xml*
cern-media-data.xml*
cern-media-legacy.xml*

cern-partial-preview.xml

cern-partial-publish.xml

* Also available from the Admin-ng UlI.

Description
CDS: Video encoding and publishing.

Indico: Encode and export to CEPH File System.

Indico: Export media files to Indico filesystem.

Ingest CERN mediaPackage assets.

Media: Export master files to filesystem.

Media: Export media files to filesystem.

Media: Create Apache .conf file.

Media: Create Video Player metadata files. Paellaplayer data.json; info.xml & lecture.json
Media: Export media files to legacy file system

Prepare CERN preview artifacts.
CERN: Publish the recording

CE/RW
1
N
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https://dev-documentation.web.cern.ch/opsdoc/Webcast-and-Recording/opencast/opencast-workflows/

Architecture

\‘\, DFS (Legacy) Theo B
eo Player
n\ :.‘—1——>o> ) oPENCAST oy P S Pl
AB1 Client Media package / APIREST ==
(Weblecture/CDS) 6 Opencast = W LE 2
v-
MediaFiles (CACLS JW Player
2 + info.xml
+ lecture json
F:;lella Player
u SS0 Aut. & Auth.
D 5 MediaFiles CEPH s
5 » = datajson publish resources Y I
L =2 1C -
> L \. —_—
— || — 8 indico_py ] 1‘ N
L APL | t Workflows Media server Openld Connect
- : Inges
o ACL
2.- Workflow: cern-main/indico/cds/... add e-groups {mdico}.ionf
3.- Operations: Transcode, thumbnails, ... -
4.- API expose. Publish internal. 7 o
oid.py
5.- Export & Prepare.
6.- Notify client.
7.- Roles management. . . .
8.- ACLs propagation. Transcoding Publishing

C\E/RW 28/04/2022 HEPiX Spring 2022 online Workshop 17



Opencast workflow operations

Video operations:

* Trimming.
Silence detection.
Theme (watermark, intro/outro).

Compose.

Encoding.
Thumbnails/Cover images.
Audio extraction.

Text extraction (OCR).

File operations:

» Master files export.
» Media files export.

 Video player metadata files.

* Legacy.

ACLs propagation:

» Apache .conf
« MS ICACLS (DFS Legacy)

28/04/2022

HEPiX Spring 2022 online Workshop
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Main workflow: cern-main

<?xml "1.0" "UTF-8"?>

<definition "http://workflow.opencastproject.org">
<id>cern-main</id>
<title>Encode and export to CEPH File System</title>

<description>Prepare Indico assets, encode in different qualities, generate the slides and copy all the media to CEPH
file system. The files will be accesible only for opencast-admins. It also generates the data.json for PaellaPlayer.

</description>
<operations>
<operation
"defaults"”
"Applying default configuration values">
<configurations>

<configuration "flagForCutting">false</configuration>
<configuration "flagForReview">false</configuration>
<configuration "flagForTranscription">false</configuration>

<operation
"include"
"${cernPublish}"
"false"
"cern-partial-error"
"Notification of workflow starting">
<configurations>
<configuration "workflow-id">cern-notify-start</configuration>
</configurations>
</operation>

</operations>
</definition>

(C\ERNE 28/04/2022

HEPiX Spring 2022 online Workshop
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Workflows: cern-partial-publish

flagQuality360pT

.

* Encoding operations.

flagQuality2 160p?

if="¢${flagQuality360p} AND NOT ${flagQualityMultiple}"

"encode* "cern-encoding-errore "Encoding 360p video to MP4 download" //<<;
7
Ho

"source-flavor" */themed

"target-flavor" */delivery presentation/delivery

“target-tags" engage-download,engage-streaming,360p-quality

segmentpreviews

"encoding-profile" adaptive-360p.http
presentation .‘segrneitﬂ:-review

extract-text

publish-engage

engage-download

,

end |

C\E/RW 28/04/2022 HEPiX Spring 2022 online Workshop 20




Workflows: cern-export

Master files preservation.

Encoded files exporting and publishing.

Special tags:

* engage-download
» api-download

e archive

Event details - Mysteries in Flavour Physics

Media

9f12623f-362d-400a-abb3-55116081678b

27187173-9186-413e-b768-3d25cb05a9f

eBaacach-cTef-46. 92bde

f97ecbed-ebdd-dedB-b’ Safe51d98a0

6dfbbfBf-8c02-483e-b5b-fad

1176321

7152¢5e6-023b-45b1-8399-67161927647b

553eDe22-2ea!

25060d11-0c91-442! 3-16f2b993e277

a8 2-392b-4d23-83f6-934da1735207

84fdfc1 2-d66f-4d0e-93ff-cc35d78a3022

260897 2f-e]

a4713791-2332-45¢c-90

7-bf2e-2

3cb39f71-2637-4b13-b9c6-0ab50f3ba3ds

6-8103-d5337d

bda-Ocac-5748:

0fdc0fSb-fbda-4421-b548-4fa153ea9f3c

Ab0bs

2-0844-22badd90b8bY

b943a116-af6b-209e-a01b-a192d9062c31

Assets o ows Ac
Type Mimetype
presenter/source video/mpd
presentation/source videofmp4
presenterfprepared videofmpa
presencation/prepared video/mpa
presenterfwork videofmp4
presentation/work videafmpd
presencerfbranded video/mpa
presentation/branded videofmp4
presenterftagged-trimmed videofmpa
presencation/tagged-trimmed | video/mpd
presenterftagged-source video/mp4
presentation/tagged-source videafmpd
branding/bumper audio/mda
branding/trailer audio/méa

compasitefpartial

video/x-matroska

composite/delivery video/mpa
presenterfthemed video/x-matroska
presentation/ d d atroska
audio/tagged-wav audia/way
audioltagged-wav audia/wav
presentation/delivery video/mpd
presencerfdelivery video/mpa
presenterfdelivery video/mpa
video/mpd
presencerfdelivery video/mpd
presentation/delivery video/mpd

« > C & ocmedia-player.cern.ch/browse/master/2022/1117807c2 @ = o« B 0 2 :
brovwser / master /| 2022 | 1117807c2
Name 12 Mimetype Modified Size

[® presentation mp4 2022.04.0522:31:54 6026 MiB

u video/mp4
u video/mp4

u audio/x-wav  2022.04.0522:31:57 21.39MiB

2022.04.0522:31:56 233.75 MiB

(=)

[=0 presenter.mp4

x E presenter.wav

< c

@ ocmedia-player.cern.ch/browse/media/2022/1117807c2 Q 2 T N

W i 111
0 (S D il
browser / media / 2022 [ 11178072
archive Details >
Name 1% Mimetype Modified Size
archive Details >
archive Details > I thumbs n mode/directory 2022.03.28 19:08:46
Details >
[89 1117807c2-composite-800p-quality mp4 n video/mp4 2022.04.05 22:32:33 113.04 MiB
Details >
Details > [ 1117807c2-presentation- 1 080p-quality.mp4 u video/mp4 2022.04.05 22:32:32 11192 MiB
Petall=> [8  1117807c2-presentation-360p-quality. mp4 n video/mp4 2022.04.0522:32:38  12.11 MiB
api-download, archive Details >
P . [ 1117807c2-presentation-480p-quality. mp4 n video/mp4 2022.04.0522:32:31  24.64MiB
api-download, archive etails >
api-download, archive Details > [ 1117807c2-presentation-720p-quality. mp4 u video/mp4 2022.04.05 22:32:37 63.79 MiB
api-download, archive Details i . -
prosnnbes A R @ 1 7807c2-presentation-cover Jpg n image/jpeg 2022.04.0522:32:38  41.18KiB
Details >
Details > [ 1117807c2-presentation-legacy jpg n image/jpeg 2022.04.0522:32:38  488KiB
composite Detalls [® 1117807c2-presenter-1080p-quality mp4 n video/mp4 271.05 MiB
800p-quality, api-download, archive, composite Details >
& 111 7807c2-presenter-360p-quality mp4 n video/mp4 2022.04.0522:32:38 13.70 MiB
Details >
[ 1117807c2-presenter-480p-quality.mpd u video/mp4 2022.04.05 22:32:30  3445NMiB
api-download, archive, default, transcript ) - S
" " = 1117807c2-presenter-720p-quality. mp4 u video/mp4 2022.04.05 22:32:30 104.55 MiB
api-download, archive, defaul, transcript
360p-quality, defauls, engage-dewnload, engage-swreaming E 1117807c2-presenter-cover,jpg n image/jpeg 2022.04.0522:32:38 53.07KiB
£ P S S S [ 1117807c2-presenter-legacy.jpg n image/jpeg 2022.04.0522:32:38  5.40KiB
480p-quality, default, engage-download, engage-streaming
[ 1117807c2_desktop_camera smil n application/smil+xml 2022.04.05 22:32:38 316 B
480p-quality, default, engage-download, engage-streaming Details »
720p-quality, default, engage-download, engage-streaming Details > O 1117807c2_desktop_slides smil u application/smil+xml 2022.04.05 22:32:38 527B
720p-quality, default, engage-download, engage-streaming Details ¥ B data json n application/json 202204.05223238 3 53KiB

Cﬁw
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Opencast admin web Ul. &)

« Everything is automated but it also offers a user
management interface.

 Extended catalog for integration with external

0: 8:30.524

= I Ll i @) L] | > M "
Services ( IIdICO). - m
00:00:00.00p 02:01:42.042
£ OPENCAST O B A © mueonv
Present tz Previeu Mods
] J e
r ‘ ¢ oo s b o i 4 e l ﬂ ‘
[ ] /
Segments
Events e x ¢
ferns 3:Split | | ® Hide/Show |  PlayStartof Segment | | PlayEnd of Segment | | Play Transition % Clear All Segments
Edit
‘ @ Start: End: 00:07:52.160 ® ‘
O | Title Presenter(s) Series Date Start Stop Location Published Status Actions
‘ @ Sfarti| 00:07:52.160 | \EAdh| 01:53:23.767 x ‘
[ | Constraining the Higgs-charm coupling at CMS None LHC Seminar Today 11:00AM | 12:00PM | Zoom only Yes Finished == 0 ‘ ® Start: 01:53:23.767 | End x ‘
= %
alue’: '2295549, 'revis : 1} - depid: = =
0O . Ll iR B CDS Videas CDS Videas i 9:45 AM Remote Yes Finished | — = ®
Event details - Mysteries in Flavour Physics ° T h H t / t
[0 | CDS Videos - depid: c6c29231812c4814845f680e424dce22 el I leS I n ro O u ro L
Metadata Il
. .
[ | CDS Videos - depid: 821f98835ac44deba7Bale0a5a20aaa8 Y S e rl eS I n d ICO Cate Or
g y "
o o o Indico Catalog
[0 | CDS Videos - depid: 571bc2c9505¢459186533d1f9cBd56ec
Indico ID 1088354 ) Eve nts
o How elementary particles are detected - Live talk by Prof Da .
and Q&A session Series ID
[ | Howhe ATLAS experiment searches or Dark Matter - Live Contribution ID 108825 PS Workfl OW
Christian Ohm and Q&A session .
Title ies in Flavour Physics
[ | CDS Videos - depid: 9876551f3ea24b129659fed05313c639 DS Record ° Vi d e O e d iti O n
.
o How to study matter at a trillion degrees - Live talk and Q&A SNOW ID RQF2014238
Sickles . -
Uniform Resource Locator https:/findico.cern.chiev Y M O n Ito rl n g
[0 | RPunion publique Assaciation du personnel A — T
Split End Time 01:52:00

Event Type

Publish To Indico

HEPiX Spring 2022 online Workshop

22



Content recorded & published: Weblecture and CDS

services

Weblectures & Conferences
5000
4500
4000
3500
3000
2500
2000
1500
1000

500

0 B
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
e \\eblectures === Conferences Total
Media Files
Folders Files Size
Conferences* (1976-2020)6614 195670 9Tb
Weblectures* (1999-2020) 30376 760054 30Th

* Event formats: Conference: 1 single video, Weblecture: 2 videos (presenter + slides)

Weblecture Service: 200
contributions/month — starting
Novembre 2021

CDS: 120 videos/month —
starting December 2021

Master files
Size

22Th

33Th

28/04/2022
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Servers and Services

Opencast system: (Flavor=2xlarge: 16 cores, 16GBytes)

1 admin node
» 8 workers
1 mySQL database (central services)

Publication system:
* 4 balanced apache web servers (2 for 1975-2020 (apo), 2 for 2021- (bakony)).

Storage: CephFS.
* Master files: 80TB
* Published: 50TB

« S3 Backup: 200TB

Centralized Services:
« MySQL DBs, Matomo Analytics, Logstash, Grafana, Elasticsearch, Kibana

@@E\ 28/04/2022 HEPiX Spring 2022 online Workshop
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Additional services:

Telegraf/Grafana for system metrics monitoring. (FOR ALERTING, CPU consumption,

machines status) 5 ,

Filebeat for Elasticsearch/Kibanalog search (CENTRAL LOGGING FOR WHOLE PROCESS)

187 hits

Apr 27, 2022 @ 15:49:13.987 - Apr 27, 2022 @ 16:55:00.000 Auto ~

L IIII i __ - Ll IlllIl- | Il o |

Time + _source

Count

> Apr 27, 2022 @ 16:52:36.489 pegsage: 2022-04-27T16:52:36,489 | INFO | (EncoderEngine:466) | Identified output file /mnt/opencast_share/opencast_data/9/workspace/htips_

prod. cern.ch/files/mediapackage/14113bdk 75-8105-a7ecTeeazade/Ieedc: fab-97d9-
747131324222 /presentation_Seedc548_f892_4f9b_97d9_747131324222_051beabs-a156-4f10-b381-3523b2c5de38-previen.npd host.name: ocworker-prod-82.cern.

messageinfo: Identified output file /mnt/opencast_share opencast_data/9/workspaceshttps_ocweb-prod.cern. ch/Files/mediapackage /14113bde-8698-4875-8105-

.
R u n d e‘ : k au to I I l atl O I I tO 0 I ‘ E R N l I et I I l O d u I e a7ecfoen2ade/Jeedc548-892-4F3b-97d9-747131324222 /presentation_Oeedc548_T892_4F9b_97d9_747131324222_951bedbs-al 56-4F10-b301-3523b2c5de3s-preview.npd
[} [
>

Apr 27, 2622 @ 16:52:36.230 message: 2022-84-27T16:52:36,230 | INFO | (EncoderEngine:217) | Executing encoding command: [ffmpeg, -nostdin, -nostats, -i,
/mnt/opencast_share/opencast_data/9/workspace/https_ocweb-prod.cern.ch/f1les /medizpackage/14113bd6-8698-4075-8105-a7 ecToe02a3e /9eedc 548- 6924 9b-97d9-
presentation_deedcs48_fa92_4fob_97do_747131324222.mpd, -civ, libx264, -crf, 23, -maxrate, 8ook, -bufsize, 8ook, -max_muxing_queue_size, 9999, -

L ] . !
PY ’ n r Ifl WI h r n W I r profile:v, high, -level, 4.8, -pix_fmt, yuvd2ep, -x264cpts, Keyint=25:min-keyint=25:no-scenecut, -movflags, +faststart, -filter:w,

Apr 27, 2622 © 16:52:35.980  message: 2022-84-27T16:52:35,986 | INFO | (EncoderEngine:468) | Identified output file /mnt/opencast_share/opencast_data/S/workspace/https_¢

eb-

prod. cern. ch/files/mediapackage/14113bd 165-a7ecf feas b b

. k B k I n Pr V I n a21ba24adalc/presenter_cad49154e_caba_495a_82b8_a21ba24adalc_1c7a9d99-7d71-4915-bac8-d28447568bbe-previen.mp4 host.name: ocworker-prod-82.cern.ch
. messageinfo: Identified output file /mnt/opencast_share/opencast_data/d/workspace/ht tps_ocweb-prod.cern. ch/Files/nediapackage /14113bdo-8658-4075-8105-

a7ecfoe02a3e/cad0154e -caba-4953-82b8-a21ba24a0aTc /presenter_cad0154e_caba_495a_82b8_a21ba24a0alc_1c7a0d99-7d71-4915-bacs-d28447568bbe-preview.mpd

. - > Apr 27, 2022 @ 16:52:35.847 pessage: 2022-04-27T16:52:35,847 | INFO | (EncoderEngine:217) | Executing encoding command: [ffmpeg, -nostdin, -nostats, -1,
PY ( :a tl O n S d Own |Oad u d ate Jmnt fopencast_share/opencast_data/0 /workspace/https_ocweb-prod .cern . ch/files /mediapackage/14113bd6-8698-4075-0105-a7ecF020253e /cadd] Sde-cabs-4955-82b8-
. a21ba24a0alc/presenter_cad9154e_caba_495a_82b8_a21ba2dadalc.mpd, - 11bx264, , 23, -maxrate, 8ogk, -bufsize, 800k, -max_muxing_queve_size, 9999, -

« Auto-removal of old events (purge). V4

CERN
\
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Conclusions

Experience from Weblecture service used to create TaaS
Architecture validated by our second client: CDS

Active stack based on Openstack

* Regular updates: expecting not being behind of new codecs, resolutions, etc.
Do you need AV processing engine for your service?
. Get in contact: Open a SNOW ticket to Weblecture service.

Documentation: python examples, how to use the service, API calls, etc.
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Useful links

Service documentation: https://taas.docs.cern.ch/

Opencast: https://opencast.org/

Paella Player: https://paellaplayer.upv.es/

Related talks:

“Running the new Weblecture service with Open Source solutions”

“Running an AV media post-processing system on FOSS”
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https://taas.docs.cern.ch/
https://opencast.org/
https://paellaplayer.upv.es/
https://indico.cern.ch/e/CERN-ITTF-2022-03-04
https://indico.cern.ch/event/1078853/contributions/4580621/
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