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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 ffmpeg: 
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Opencast transcoding operation configuration
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TaaS in time context
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Micala Era
Opencast Era

2010

Micala beginning: https://cds.cern.ch/record/1309957

ISE 2019

Contact with 

Paella FOSS

Miguel 

Angel joins 

the team 

as PJAS

Framework Collaboration 

Agreement: UPV (Spain) - CERN

New Weblecture

service in prod

Micala shutdown: 
OTG0070203

CDS uses 

TaaS in 

prod

First client: CDS 

starts with TaaS

Jan 2019 Jun 2019 Oct 2021
CERN development

Jan 2014
Sept 2020

Jan 2021

• Software stack obsolete

(python2, Django v1)

• Storage on Microsoft DFS

• Microsoft IIS webserver

• NTFS permissions

• TheoPlayer

• Opencast releases 

about 6 months (Java 

based)

• Customized to 

CERN ecosystem

• FOSS about 10 years 

age

• Well accepted in 

academia

• Storage on Cephfs

• Apache webservers

• Openstack load 

balancers

• New CERN SSO

• Paella Player
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Architecture: TaaS as core element of Weblecture
service
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(CephFS)

TaaS

Capturing

S
to

ra
g
e

Event management/ Processing/ CMS
Visualization & 

consumer 

analytics
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End result within Weblecture service
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Accessible on some Indico events  as: 

Video Preview  (temporarily)

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

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

• Accessible from CDS (on 

progress), Indico (temporarily) 

or standalone

• Linux based (Apache)

• New CERN SSO

• Paella player (FOSS, in prod 

Webcast since April 2020)

• Storage based on CEPHFS

slides

Different 

video 

qualities
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Our goals and achievements:
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Goal Achievement

1 Independent (non-intrusive) encoding 

and processing system.

Opencast Free OpenSource encoding and 

publishing platform.

2 SSO authentication integration for each 

published media resource. Remove DFS 

ICACLs dependency.

Apache balanced web servers: OpenID Connect 

integration & CephFS storage.

3 CERN applications plug & play 

integration.

Python Tools for OpenCast (PyCast): Our own 

Python library (opencast, indico, media, openid, 

transform, transcription)

4 Historical repository 

transformation/adaptation.

Transform metadata from JWPlayer and Theoplayer

to new player Paella Player (data.json) = Legacy.

5 OpenSource Video Player for multiple 

video streams, captioning, HLS support, 

etc.

Paella Player.
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1. Every service is Puppet managed (CERN GitLab) & OpenStack IaaS hosted.

2. PyCast (tools) as a python package for easy deployment and fast upgrading.

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

Implementation
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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.
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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.

Concepts
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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. Ex : presentation/source, presentation/preview, dublincore/series

Tag:

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

Concepts
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Workflow Description

cern-cds-videos.xml CDS: Video encoding and publishing.

cern-indico-publish.xml* Indico: Encode and export to CEPH File System.

cern-indico-export.xml* Indico: Export media files to Indico filesystem.

cern-partial-ingest.xml Ingest CERN mediaPackage assets.

cern-master-export.xml* Media: Export master files to filesystem.

cern-media-export.xml* Media: Export media files to filesystem.

cern-media-acl.xml* Media: Create Apache .conf file.

cern-media-data.xml* Media: Create Video Player metadata files. Paellaplayer data.json; info.xml & lecture.json

cern-media-legacy.xml* Media: Export media files to legacy file system

cern-partial-preview.xml Prepare CERN preview artifacts.

cern-partial-publish.xml CERN: Publish the recording

* Also available from the Admin-ng UI.

CERN Workflows
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Architecture
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1.- API: Ingest

2.- Workflow: cern-main/indico/cds/…

3.- Operations: Transcode, thumbnails, …

4.- API expose. Publish internal.

5.- Export & Prepare.

6.- Notify client.

7.- Roles management.

8.- ACLs propagation.

HEPiX Spring 2022 online Workshop
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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)

Opencast workflow operations
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Main workflow: cern-main

<?xml version="1.0" encoding="UTF-8"?>
<definition xmlns="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
id="defaults"
description="Applying default configuration values">

<configurations>
<configuration key="flagForCutting">false</configuration>
<configuration key="flagForReview">false</configuration>
<configuration key="flagForTranscription">false</configuration>

…
<operation

id="include"
if="${cernPublish}"
fail-on-error="false"
exception-handler-workflow="cern-partial-error"
description="Notification of workflow starting">

<configurations>
<configuration key="workflow-id">cern-notify-start</configuration>

</configurations>
</operation>

…
</operations>

</definition>
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Workflows: cern-partial-publish

<operation

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

id="encode“  exception-handler-workflow="cern-encoding-error“ description="Encoding 360p video to MP4 download">

<configurations>

<configuration key="source-flavor">*/themed</configuration>

<configuration key="target-flavor">*/delivery</configuration>

<configuration key="target-tags">engage-download,engage-streaming,360p-quality</configuration>

<configuration key="encoding-profile">adaptive-360p.http</configuration>

</configurations>

</operation>

• Encoding operations.
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• Master files preservation.

• Encoded files exporting and publishing.

• Special tags:
• engage-download

• api-download

• archive

Workflows: cern-export
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• Everything is automated but it also offers a user 
management interface.

• Extended catalog for integration with external 
services (Indico).

Opencast admin web UI.
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• Themes (intro/outro).

• Series (Indico category).

• Events.

• Workflow.

• Video edition.

• Monitoring
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Content recorded & published: Weblecture and CDS 
services
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Media Files Master files

Folders Files Size Size

Conferences* (1976-2020)6614 195670 9Tb 22Tb

Weblectures* (1999-2020) 30376 760054 30Tb 33Tb

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

Weblectures & Conferences

Weblectures Conferences Total

• Weblecture Service: 200

contributions/month – starting

Novembre 2021

• CDS: 120 videos/month –

starting December 2021

* Event formats: Conference: 1 single video, Weblecture: 2 videos (presenter + slides)
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Servers and Services 
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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
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Additional services:
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Telegraf/Grafana for system metrics monitoring. (FOR ALERTING, CPU consumption, 
machines status)

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

Rundeck automation tool. (CERN puppet module).

• Let’s Encrypt Certificates with auto-renewal (certbot).

• S3 backup (Buckets in Prevessin).

• Captions download-update.

• Auto-removal of old events (purge).
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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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