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The VisionTargeted Material Development

>

Materials are at the heart of European Industries

)

In a globalized market, novelty and speed to market are particularly crucial
A A paradigm shift in the way materials are developed is needed
Design materials for specific key performance indicators

Integrate business, market and environmental criteria

price, safety, sustainability, ecological footprints, ...
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The materials development cycle
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What are the bottle necks?
The need for taxonomies and ontologies

A The Digital Single Market strategy endorses open science and open access to
scientific results

A Huge amounts of data already exist (OpenAir, Zenodo, EUDAT etc.), but are
Impossible to integrate!
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Need to know the exact syntax and format of the data which sometimes is
stored in binary form!

Data are unreadable without an interpretation of the O's and 1's

The community needs to agree on a structure for its data and knowleddg

taxonomies are essential
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What are the bottle necks?
The need for taxonomies and ontologies

A The Digital Single Market strategy endorses open science and open access to
scientific results

A Huge amounts of data already exist (OpenAir, Zenodo, EUDAT etc.), but are
Impossible to integrate!

This data can be of value only if supported by agreed taxonomy and ontology
Embeds domain knowledge into the data A giving it meaning!

Provides standard human understandable and machine processable language
basis

A Data in databases becomes truly accessible, usable, integratable and curatable

Knowledge exchange and communication are currently the main bottle neck for

accelerating materials development in Europe!
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Knowledge exchange and communication:
Interoperability

@ Standards

Syntactic interoperability

A Technical

A Needs humans to deciphe
A Limited size and use
A Severe waste of resources

Crossdomain interoperability

A Enhanced collaboration and
Semantic interoperability reuse

A Requires domain ontology and A Community strict agreements f
taxonomy taxonomy and ontology
A Machingrocessable A Cross domain ontologies
A Reusable in Machine Learning A Metadata schemas based on
A Enable novel kigta approaches ontologies
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Accelerating material development cycle
Digitalisation—Industry 4.0

A The digitalisation of European industry necessitates integrating materials modelling
more deeply into the value chain of product manufacturing and development

A This is impossible without machine processable data!
Data must be structured according to the knowledge of modelers!
By means of Ontology and taxonomy that facilitates communication

A Need also technology solutions to allow modelers to easily provide content to fill
existing infrastructure A MODA Portal

DIGITISING EU INDUSTRY

Digital public
*services

https://ec.europa.eu/digital-single-market/en/%20european-cloud-initiative. https://ec.europa.eu/digital-single-market/en/digitising-european-industry)
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https://ec.europa.eu/digital-single-market/en/ european-cloud-initiative
https://ec.europa.eu/digital-single-market/en/digitising-european-industry

Towards integration of materials modelling in the DSM

Where is the physics?

AVocabulary: High-level description (natural languages)

A Top Level taxonomy: Define the granularity level

A Establish detailed Ontology (taxonomy and Logic)

A Standardise the terminology

A Open EMMO-schema and digital tools
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Vocabulary: High-level description (natural languages)
TheRoMMand MODA

What makes a
function?

A Materials modelling data elements standardized for rapid
dissemination and information exchange

Materials projects

A Guide users towards a complete high-level documentation
of material modelling activity, starting from the end-user
case to the computational details

A RoMM vocabulary is obligatory to describe modelling in -
NMBP prOjeCtS H2020 LE?I?f’I\n'eﬁg.angl;?agramme

Materials and Nanotechnology projects

A  MODAPortal: Instrument to register materials modellifRgview of Materials Modelling VI

elements RoMM
Vocabulary, classification and metadata for
Lower the technological barrier and engage the whole materials modelling
Community (130 FP7 and H2020 projects)

Negotiations with NIST, US are ongoing

https://bookshop.europa.eu/en/what-
makes-a-material-function--pbKI0616197/
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Documentation of the materials modelling
Example of a use case

(a simple workflow, detailed in MODA)

The simulation of rheology of liquid formulations
Consecutive workflow: linked models with validation CG = Coarse-Grained

CG Interaction potentials
(MR) (integrating degrees of

Atomistic MD Positions, velocities., ;’:::.°:i‘.)::;’c";:‘:i;::::d
potential energies (homogenization), local
geometry,
v
Mesoscopic Positions, velocities., Morphology, Rheology
DPD potential energies localization
Localised coordinat
v Ocalised coorainates l Compare/\/a[idate
Positions, velocities., e i
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MODA as an ontology basis
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CWA:Standardise the terminology

A The overall goal of the envisaged CEN Workshop Agreement (CWA)
“materials modelling terminology, classification and metadata” is to

A achieve wide agreement on the terminology used to describe materials
modelling;

http://www.cen.eu/News/Workshops/Pages/WS 2016-013.aspx
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MODA Portal: an online dissemination and data curation system

A Online interactive web-form
Advanced User interfaceg(Based on ReactlS )
A database backend for searching
Metadata schemacompliant with the EMMO

EMMO-schema encoded in Json and convertible to any other
implementation, including HDF5 based

A Open development: https://github.com/force-h2020/MODAPortal

With issue tracking

A Preview at: http://datal.iwm.fraunhofer.de/. But please check http://emmc.info
soon for official test releases!

Live demo...
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https://github.com/force-h2020/MODAPortal
http://data1.iwm.fraunhofer.de/

Summary and conclusions

A Taxonomies and ontologies are vital for integrating materials modelling into the
DSM

A Computer infrastructure (repositories) is only one part of the deal! Need domain
knowledge and interaction of stakeholders

A MODA: materials modelling elements standardised for rapid dissemination and
information exchange

A MODA provides avenue for endorsed taxonomy and ontology of materials
modelling

A MODA-portal: Instrument to register materials modelling elements
Enables accelerated community engagement
Creates DSM compatible MODA

A See soon for public release!
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