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Publishable Summary

This deliverable presents the education and training model developed for the DOME 4.0 project, with a
specific focus on training materials for the Lhumos platform, a key component integrated into the DOME
4.0 ecosystem. It covers the overall training approach as well as concrete examples of training content.
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Executive Summary

Education and training play a crucial role in helping DOME 4.0 reach its full potential, supporting
stakeholders in effectively using the industrial data marketplace. To achieve this, the project developed
a training model that includes online documentation, webinars, and workshops. Lhumos was chosen as
the main platform to organize and share the training materials created during the project, making it easy

for users to access essential resources.
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1. Introduction

Lhumos @ Spaces @ Map

Learning Hub For Modelling and Simulation

A growing repository of domain specific training material in simulation and modeling. Made by
researches for researchers, it features video recordings of lectures, slide navigation, and access
to support material, code repositories, and exercises.

@) Browse spaces P Get toknow Lhumos!

Welcome to Lhumos!
Please note that this website is still in development. You can help by pointing out problems and suggesting improvements at Lhumos@cecam.org

Thank you for your interest!

Funded by

Figure 1: Lhumos home page

The Lhumos platform was the center of the efforts in order to provide an open-source e-learning
solution for the DOME 4.0 ecosystem. Lhumos serves as the primary hub for training content, hosting
everything from technical documentation to interactive tutorials. Its scalable architecture and seamless
integration allow for an efficient delivery of educational resources.

This deliverable outlines the education model and provides an in-depth look at how Lhumos supports
DOME 4.0 training objectives.
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2. Lhumos Platform Overview

Lhumos © Spaces @ Map

Fostering computational science for societal MARVEL targets the accelerated design and MaX (MAterials design at the eXascale) is a
progress discovery of novel materials, via a materials’ European Centre of Excellence which enables
informatics platform of database-driven high- materials modelling. simulations, discovery and
throughput quantum simulations. design at the frontiers of the current and future
High Performance Computing (HPC). High..

£ 15 Collections  § 76 Videos l B 21Collections ) 197 Videos B 21 Collections 183 Videos

DOME BioNT

MultiXscale is a EuroHPC JU Centre of DOME 4.0 intends to offer an intelligent The aim of BioNT consortium is to provide a
Excellence in multiscale modelling. Itis a semantic industrial data ecosystem for high-quality training program and community
collaborative 4-year project between the knowledge creation across the entire materials for digital skills relevant to the biotechnology
CECAM network and EESSI that will allow to manufacturing value chains. industry and biomedical sector

domain scientists to take advantage of the...

B 2 Collections ) 3 Videos B8 5 Collections @ 13 Videos [ £ 15 Collections ) 22 Videos

Figure 2: Dome space within the Lhumos ecosystem

Lhumos is an innovative e-learning platform designed for the materials science community. Its goal is to
provide useful learning tools to students, scientists, and industrial users in high-performance computing
(HPC) applications. The platform aggregates educational resources such as videos, lectures, codes,
tutorials, seminars, and exercises. These cover a wide range of topics, including electronic structure
calculations, molecular dynamics, HPC techniques, code optimization, and more.

4.1 The Lhumos training model

The Lhumos training model leverages automated metadata extraction to create arich, interconnected
learning environment. When content like video lectures is uploaded, the system automatically extracts
slide content, generates timestamps. This metadata is combined with attached resources (PDFs, URLs,
ZIP files) that provide supplementary materials synchronized with the video content.

The platform enhances learning through:
e Synchronized slide navigation that automatically updates based on video timestamps
e Interactive playlists that organize content into coherent learning sequences
e Shared files accessible across entire collections, providing context and additional resources

e Multi-format content delivery combining video lectures, slides, and downloadable materials
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For example, during video playback, learners can click on extracted slides to jump to relevant sections,
while simultaneously accessing related documents and resources. This integration of automated
metadata with diverse content formats creates an engaging, self-paced learning experience.
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3. Clowder back-end

2

the community
creates

users navigates

React.js frontend

5% >

ploaded in the datab

O
<]
'O
L uk
Material is uploaded A loaded and displayed in the
frontend

F

a cluster of automated extraction services process the data to extract
interesting metadata and create web based data visualizations.

Clowder framework backend

(N |
Lhumos

from the frontend throug'h API calls

Figure 3: Lhumos frontend — backend interaction

The Lhumos platform is built on top of Clowder, an open-source data management framework. Clowder
provides a flexible backend for storing, organizing, and processing diverse datasets. Key features of the

Clowder backend utilized by Lhumos include:
e Customizable metadata schemas
e User authentication and access control
e RESTful APl for programmatic data access
e  Extractor framework for automated metadata generation
e Scalable storage of large files and datasets

5.1 Automatic Metadata Extraction

Lhumos leverages Clowder's extractor framework to automatically generate rich metadata from

uploaded content. For example, when a video lecture is uploaded:

e Slide content is extracted from video frames
e Timestamps are generated for slide transitions
e Keywords are extracted from transcripts and slides

[Public]
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This automated metadata enrichment enhances searchability and allows for advanced content
navigation.

5.2 Frontend-Backend Communication

The Lhumos frontend is a modern web application built with React. It communicates with the Clowder
backend via RESTful API calls. Key interactions include:

e User authentication and session management
e Fetching course and content metadata

e Streaming video and file content

e Searching across content and metadata

The frontend implements caching and lazy loading to optimise performance when browsing large
content libraries.
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4.Dissemination & Sustainability

Lhumos @ Spaces @ Map

DOME

[PYS eV ePte] DOME 4.0 intends to offer an intelligent semantic industrial data ecosystem for knowledge creation across the entire materials to
manufacturing value chains.

£ 5 Collections © 13 Videos

Collections

Hackathons g3 80 v

DOME 4.0 is on a mission to revolutionize knowledge creation and data sharing across materials to manufacturing value chains. This groundbreaking project introduces
formal, ontology-based documentation for open and confidential data spaces. With a mutti-sided digital ecosystem. DOME 4.0 accommodates heterogeneous data. tools..

Innovation principles to enable sharing of business-to-business (B28) data and creation of new or enhanced products. processes and—.

p= - _
The Digital Open Marketplace Ecosystem (DOME) 4.0 offers an industrial data marketplace ecosystem based on Open Science and Open 40

Figure 4: DOME space inside Lhumos

The Lhumos platform, as a key component of the DOME 4.0 education and training strategy, was
actively disseminated to the scientific community through various channels to foster awareness,
encourage adoption, and promote the sharing of knowledge and best practices in materials science and
high-performance computing, some examples are:

e Embed links on partner websites
e Official Lhumos launch webinar to introduce platform to material science community
e Poster session of Lhumos in various relevant scientific events
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Lhumos @ Spaces @ Map

Spaces-> DOME-> Showcase 2: Lightweight Construction - Fibre Reinforced Plastics

Attached files

-

@ Lightweight Construction - fibre
‘ ‘ reinforced plastics | DOME 4.0 - EU
[ > . :

< —

Material data [P o

pages: 1

A showcase for the DOME4.0 platform

Playlist
J. Hohe e

Fraunhofer IWM Showcase 1: Chemistry Knowledge Graph -

Marine, Air Quality and Nanoparticles

[ SR

Showcase 2: Lightweight Construction -
Fibre Reinforced Plastics

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No. 953163

Showcase 3: Polymer Additives For Corrosion

Figure 5: Video playback demo with attachments

By integrating with DOME 4.0, Lhumos can reach a broader audience and maximise the value of its
educational content for the material sciences community. The low overhead required to sustain the
platform ensures that this value will continue beyond the lifetime of the DOME 4.0 project itself.
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5. User metrics

We use Plausible Analytics, a privacy-focused solution, to track engagement on the Lhumos  platform
as it transitions out of its alpha phase.

Key statistics for Lhumos during this early stage:

e Total visitors: 1,324

e Peak daily visitors: 32 (June 26, 2024)
e Average daily visitors: 5.4

e Days with 10+ visitors: 37

These figures are promising for a newly launched platform, which was released in Q1 2024. Visitor
numbers fluctuate daily, with notable peaks of interest likely corresponding to specific events or content
releases. The 37 days with 10+ visitors, achieved within just a few months of launch, demonstrate
growing interest in the platform.
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6. Deviations from Annex 1

There are no deviations from Annex 1
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7.Conclusions

The DOME 4.0 education and training model, exemplified by the materials created for the Lhumos
platform, enabled effective dissemination of project results and empowered new users to extract value
from the industrial data ecosystem. Interactive, multimedia content allowed engaging a broad audience.

Continued availability via the Lhumos platform will facilitate further adoption and impact beyond the
project lifetime.

[Public] - Page 14 of 16 -



% DOME 40

8. Lessons learnt

The development and deployment of the Lhumos platform as part of DOME 4.0's education and training
strategy provided several valuable insights. First, automatic metadata extraction proved essential for
making content discoverable and reusable, though careful curation was still needed to ensure quality.
The development of a mediator APl system greatly improved interoperability between different data
sources and services, while implementing a robust caching strategy significantly reduced bandwidth
usage and enhanced maintainability of the platform
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