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Content

 What is Materials Science ?

 Data from Combinatorial Search

 Data from Large Scale Simulations

 Data from Experiment

 What needs to be done?
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Typical Material Scientist
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Materials Development
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Materials Development Continuum
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Materials Development Continuum
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Computational Materials Science

Price/GFLOPs (US Dollar)
Publications/Year 

(Material+Simulation)
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Data Driven Materials Design

APL Materials 2013, 1, DOI: 10.1063/1.4812323
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Materials Genome Project: 
Number of predictied compounds
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High Troughput@TUD /Prof. Zhang
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Example: Battery Materials

APL Materials 2013, 1, DOI: 10.1063/1.4812323
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Increase in Computational Power by 
Parallelization
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Data filtering and compression are key

One day of metal strength MD simulation on the Sequoia supercomputer 
would produce trajectory data worth:

1018 bytes = 1000 petabytes = 1 exabyte
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OVITO – The Open Visualization Tool

The leading visualization and analysis 

software for MD simulation data

Modelling Simul. Mater. Sci. Eng. 18 (2010), 015012

Installations in use
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Visualization and data analysis –
from atomistic simulations to insights

Microscopy & 
Imaging

Experiment

Molecular dynamics dataSimulation

Data analysis &
Visualization

OVITO – The Open Visualization Tool Computational analysis methods

Atomistic 
models

Intermediate 
concepts

Mechanisms/
insights
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Machine-learning-assisted materials discovery

P Raccuglia et al. Nature 533, 73–76 (2016) doi:10.1038/nature17439
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We are not lacking data, but 

profound strategies how to link 

information from experiment, theory and

simulation in a concise way. 
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Automation, Data, Environment, Sharing

G. Pizzi, et al., Comp. Mat. Sci 111, 218-230 (2016)


