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Materials Design Série de Webinaires
Chaque session se déroule plusieurs fois pour s'adapter aux horaires / Each session runs at a different time 

to best accomodate with your constraints

N’hésitez pas à partager l’information avec vos collègues / Share the webinar series with your colleagues!

• Détails d'inscription / Registration details  http://www.materialsdesign.com/webinars

Nous enregistrerons les diffusions du webinaire à haut débit / We will be recording the High Throughput 

webinars 

• Regardez l'un de nos précédents webinaires à tout moment / Watch any of our earlier webinars anytime

• Nous publierons les prochains webinaires sur la page dédiée de notre site internet / We will post upcoming webinars on 

our webinar webpage 

Votez pour le prochain sujet du webinaire! / Vote for the next webinar topic!

• Répondez à un bref sondage de 2 minutes à la fin du webinaire! / Take a 2 minutes brief survey at the end of the webinar!

© Materials Design 2021

http://www.materialsdesign.com/webinars
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N’hésitez pas à poser des questions !

© Materials Design 2021



4

N’hésitez pas à poser des questions !

© Materials Design 2021

Organisateurs du Webinaire

© Materials Design 2021

Dr. Xavier Rozanska
Presenter
xrozanska@materialsdesign.com

Jessica Coll
EMEA Academic Account Manager
jcoll@materialsdesign.com

Dr. Benoit Minisini
Q&A Moderator
bminisini@materialsdesign.com
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Environnement Logiciel MedeA
Data central in MedeA
• Integrating of experimental data with simulations

▫ currently > 1 M data entries + computed data

Fast technology development
• High-throughput data generation by  experiment and computations 

• Data storage and handling 

• Cloud computing
• Massive parallelization

Big data: Novel approaches for exploiting data
• Neural networks, deep learning, machine learning

© Materials Design 2021

(Gaussian)

COD
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Échantillonnage et Statistique
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Les propriétés des matériaux découlent de 
phénomènes microscopiques

© Materials Design 2021

Microscopic phenomena
Defects, Vacancies 

Diffusion 

Interfaces/grain boundaries

Elasticity

Antiphase boundaries

Anti-sites

Configurational disorder

Lattice vibrations

…

Atomistic descriptor
Formation energies

Activation energies (Transition states)

Free energy, lattice mismatch, thickness

Elastic constants, moduli, strain analysis

Formation energies

Formation energies

Ground states, microstructure evolution

Phonons, Free energy as function of T

…
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Température de Transition Vitreuse (Tg) d’un Polymère

© Materials Design 2021

Where is the 
transition? 

Polyphenylene ether (PPE)
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Température de Transition Vitreuse (Tg) d’un Polymère

© Materials Design 2021

Variability in individual V vs. T curves (gray lines)
Fit yields properties for the simulated system
Automatic procedure: single high throughput 

flowchart

Value of high throughput calculations:
Clear signal from noisy simulation data
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Échantillonnage des Propriétés Mécaniques de 
Résines Thermodurcissables

© Materials Design 2021

From: Rigby, D., et al, 2014. Computational prediction of mechanical properties of glassy polymer blends and thermosets. In 
Advanced Composites for Aerospace, Marine, and Land Applications (pp. 157-171). Springer International Publishing.
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Validation Méthodologique – Comparaison 
Systématique

© Materials Design 2021

u Comparison between the vibrational frequencies computed
with semi-empirical and DFT methods for organic and 
inorganic molecules: 1395 molecules,  ~42,000 frequencies

Rozanska et al.  J. Chem. Eng. Data 2014, 59, 3136-3143 & Oil Gas Sci. Tech. 2015, 70, 405-417 

PM
7

- B3LYP/TZVP
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Calculs à Haut Débit
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Calculs à Haut Débit

© Materials Design 2021

Computation
Computation

Computation
Computation

Computation
Computation

Computation
Computation

Computation
Computation

Computation

Computation

Serial

High Throughput
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Flux des Tâches

© Materials Design 2021
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Mise en Œuvre du Calcul Haut Débit dans MedeA

© Materials Design 2021

Specify InfoMaticA query
Structural 

databases: ICSD, 
Pearson, Pauling, 

COD

Primary Hit List

Structure List

Select unique 
structures

Define properties to be 
computed and set 

computational protocol

Perform calculations: 
Foreach Loop

Store computed 
results

Analyze results

Store unique 
structures

VASP
LAMMPS

GIBBS
MOPAC

GAUSSIAN

Build set of molecules

Create polymer models

Create crystal structures, 
substitute atoms, create 

surfaces, interfaces, 
nanoparticles, layers, defects
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Un Calcul à Haut Débit en Pratique
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Énergies de Liaison d’Atome de Magnésium

© Materials Design 2021

How strongly is Mg bonded in known Mg-containing compounds?

Mg

DE = ?
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Exemple d’une Recherche dans les Bases de Données 
Cristallographiques avec l’Outil InfoMaticA de MedeA

© Materials Design 2021

uQuerying InfoMaticA for Mg containing compounds, 
with fewer than 6 elements, and a unit cell volume less 
than 2000Å3
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Résultats de la Recherche

© Materials Design 2021

• 4368 database entries returned
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Élimination des Structures Redondantes

© Materials Design 2021

‘Find median 
structures’ 
command retains 
representative 
structures… 

u Median
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Liste de Structures Réduite

© Materials Design 2021

This yields 1443 
structures for 
further analysis 
and computation

u 1443 structures
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Revue des Données de la Liste de Structures

© Materials Design 2021

Each entry 
provides 
additional 
information on 
the structure: i.e. 
source, geometry, 
symmetry, atomic 
coordinates, etc.
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Sauvegarde de la Liste de Structures

© Materials Design 2021

The refined list is 
saved directly as 
a structure list
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Liste de Structures

© Materials Design 2021
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Organigramme des Tâches du Calcul du Potentiel 
Chimique du Magnésium

© Materials Design 2021

• A ‘For Each 
Structure’ loop uses 
the structure list
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Détails du Protocol du Calcul pour le Magnésium

© Materials Design 2021

• Core of the 
protocol : 2 VASP 
energy 
calculations
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Quels sont les Tâches dans l’Organigramme?

© Materials Design 2021

Provides visual protocol & summary of the calculation steps
Manages the computations for 1443 structures
• Uses (only) 16 cores *
• In this case, runs for 8.9 days (local hardware)

• Carries out 2886 VASP calculations
• Transfers and manages ~63,000 files

• Collects results for permanent storage

• Let you examine all calculations details

Prepares a report summarizing results

Provides a unique identifier for sharing results
• E.g. http link http://1.2.3.4:32000/jobStatus.tml?id=10155

Allowing you to survey efficiently parameter space

*) using 1600 cores all these calculations would have taken about 3 hours.
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Liste de Structures Obtenue après Calculs

© Materials Design 2021

Computed
property



30

Énergies de Liaison du Magnésium 

© Materials Design 2021

• Ranking of the magnesium removal energies
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Infrastructure et Calculs Haut 
Débit dans MedeA : Atouts, 

Robustesse et Versatilité
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Robustesse

© Materials Design 2021
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Mise en Œuvre du Calcul Haut Débit dans MedeA

© Materials Design 2021

• Value: Highly efficient screening of large number 
of compounds
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Mise en Œuvre du Calcul Haut Débit dans MedeA

© Materials Design 2021

x

4 jobs´1 core

10 jobs´8-16 cores

100 jobs´32 cores
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Versatilité

© Materials Design 2021

Specify InfoMaticA query
Structural 

databases: ICSD, 
Pearson, Pauling, 

COD

Primary Hit List

Structure List

Select unique 
structures

Define properties to be 
computed and set 

computational protocol

Perform calculations: 
Foreach Loop

Store computed 
results

Analyze results

Store unique 
structures

VASP
LAMMPS

GIBBS
MOPAC

GAUSSIAN
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Calculs Haut Débit : Robustesse et Versatilité -
VASP

© Materials Design 2021
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Calculs Haut Débit : Robustesse et Versatilité -
LAMMPS

© Materials Design 2021

Energy of perfect 
compound

Energy of 
compound less 1 O
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Calculs Haut Débit: Robustesse et Versatilité – GAUSSIAN et 
MOPAC

© Materials Design 2021

u Comparison between the vibrational frequencies computed
with semi-empirical and DFT methods for organic and 
inorganic molecules: 1395 molecules,  ~42,000 frequencies

Rozanska et al.  J. Chem. Eng. Data 2014, 59, 3136-3143 & Oil Gas Sci. Tech. 2015, 70, 405-417 
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Calculs Haut Débit : Robustesse et Versatilité – Monte Carlo 
GIBBS

© Materials Design 2021

u Sample shown in the plot: ~100 compounds 
u AAD of the Tb calculated by GEMC simulation 

from the DIPPR* data, is 1.4%
u More than half of the compounds have an 

Absolute Deviation (AD) of the Tb below 1.0%

MedeA-GIBBS simulations (AUA & TraPPE-UA FF)  
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Exploitation Subséquente du Calcul 
Haut Débit dans MedeA: 

Corrélation, Champs de Forces et 
Auto-Apprentissage
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Analyse et Exploitation des Données

© Materials Design 2021
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Liaisons entre propriétés et modèles par 
changement d’échelles de temps et de taille

© Materials Design 2021

Machine Learning
Statistics
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Analyse Statistique et Corrélation

© Materials Design 2021

Flowchart based
model usage

Structure list - storing information

Creating molecules
and systems using MedeA

Flowchart based descriptors – chemistry 
simulation engine based, & proprietary

MedeA QT

MedeA QT
PLS & MLR
ML and 
integration
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Modèles de Corrélation

© Materials Design 2021

Use correlations to predict properties for other members of a chemical family 

Ungerer et al. Energy Fuels 2019, 33, 2967 

Heavy Crude Oil Components
Liquid Density Prediction

CO2 Absorption Kinetics

Rozanska et al. J. Comput. Chem. Inf. Model. 2021, 61, 1814
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Éditeur de Liste de Structures : Propriétés et Descripteurs

© Materials Design 2021

• MedeA offers a consistent basis for the construction of descriptors and correlations



46

Optimisation de Paramètres de Champs de Forces 
par Algorithme d’Évolution Génétique 

© Materials Design 2021

Todorova et al. Chem. Eur. J., 
2016, 22, 16531-16538.

MedeA Forcefield Optimizer
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Optimisation de Champs de Forces par Méthode 
d’Auto-Apprentissage

© Materials Design 2021

MedeA MLP Generator
Uses structure list
Provides Machine Learning Potential (MLP)
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Résumé et Derniers Mots
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Calculs à Haut Débit dans l’Environnement Logiciel
MedeA

© Materials Design 2021

• Highly efficient exploration of parameter space
• Improving statistics
• Scanning of variables, e.g. T, P, concentration
• Filtering signal from noise (Tg of polymers)

• Straightforward combination of different computational 
approaches in a single workflow
• Comprehensive, systematic, and consistent property predictions 

for large sets of structures
• Binding energy of Mg in compounds contained in crystallographic 

databases (ICSD, Pearson)
• Thermodynamic properties of molecules from semi-empirical quantum 

mechanics calculations
• Fluid properties

• Subsequent data exploitation and added value

Resulting in more efficient solutions of materials 
problems and driving innovation



50

High-Throughput
MedeA modules mentioned in today’s 
webinar 
https://www.materialsdesign.com/compute-engines
https://www.materialsdesign.com/analysis-tools

MedeA Environment
MedeA HT 
MedeA VASP
MedeA LAMMPS
MedeA MOPAC
MedeA Gaussian
MedeA GIBBS
MedeA QT
MedeA Forcefield Optimizer

Webinar: Live and Recorded
https://www.materialsdesign.com/webinars

Publications
https://www.materialsdesign.com/Publications

Application Notes
https://www.materialsdesign.com/application-notes

For questions or comments contact:

Katherine Hollingsworth
khollingsworth@materialsdesign.com

https://www.materialsdesign.com/compute-engines
https://www.materialsdesign.com/analysis-tools
https://www.materialsdesign.com/medea-software
https://www.materialsdesign.com/datasheet/HT-Launchpad
https://www.materialsdesign.com/datasheet/VASP6
https://www.materialsdesign.com/datasheet/TSS
https://www.materialsdesign.com/datasheet/Electronics
https://www.materialsdesign.com/datasheet/VASP6
https://www.materialsdesign.com/webinars
https://www.materialsdesign.com/Publications
https://www.materialsdesign.com/application-notes
mailto:khollingsworth@materialsdesign.com
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MedeA 3.3
Software Release

July 2021

www.materialsdesign.com/
software-releases
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Session de Questions et Réponses
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Materials Design
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Materials Design



Katherine Hollingsworth
khollingsworth@materialsdesign.com

Pour toutes autres questions 
sur nos webinaires passés et 

futurs

info@materialsdesign.com

www.materialsdesign.com
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MedeA
Innovation by Simulation


