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NOMAD Repository

• We use only open access data
• Joint effort by the groups of 

Matthias Scheffler, FHI Berlin and Claudia Draxl, HU Berlin
Max Planck Computer & Data Facility (MPCDF)

http://nomad-repository.eu

● Source of our data 
● Established to host organize and 

share materials data
● Keeps data for at least 10 Years
● Open access and restricted data

● >3M entries, >2.8M open 
access

We develop and implement methods that identify correlations 
and structure in big data of materials. This will enable scientists 
and engineers to decide which materials are useful for specific 
applications or which new materials should be the focus of future 
studies.

The first step to enable this is to make the data available for 
analysis.

Then we want to provide interactive tools to find trends and 
anomalies to discover novel materials.
Here the BBDC knowledge in scaling big data analysis 
enriches the expertise of the NOMAD Center of Excellence

            

• Parsers interpret all calculation data 
• Organize it according to the metadata structure
• Data not extracted is invisible
• Writing a parser cannot be automatized and requires a person 

with scientific knowledge

• Parallel execution
• Tree Parser identifies the files
• Calculation Parser performs the parsing and generates the 

parsed files
• Parsing is pure: the same version on the same data should give 

the same result

Lots of codes and formats

Metadata: our conceptual model

abinit
ASAP
ATK
CASTEP
cp2k
CPMD

exciting
FHI-aims
FLEUR
FPLO
GAMESS
Gaussian

octopus
onetep
ORCA
Qbox
Quantum Espresso
QUIP /libatoms/GAP

The preparation, synthesis, and characterization of new 
materials is a complex and costly aspect of materials design. 
About 200,000 materials are “known” to exist, but the basic 
properties (e.g., optical gap, elasticity constants, plasticity, 
piezoelectric tensors, conductivity, etc.) have been 
determined for very few of them. Considering organic and 
inorganic materials, surfaces, interfaces, and 
nanostructures, as well as inorganic/organic hybrids, the 
number of possible materials is practically infinite. It is 
therefore highly likely that new materials with superior (but 
currently unknown) properties exist but still have yet to be 
identified, which could help address fundamental issues in a 
number of widespread fields such as energy storage and 
transformation, mobility, safety, information, and health.

Despite a huge number of possible materials, we note that “the chemical compound space” is sparsely 
populated when the focus is on selected properties or functions. Our aim is to develop big-data analytics 
tools that will help to sort all of the available materials data to identify trends and anomalies.
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A web-based implementation (via notebook) of a data-analysis tool for the 
recognition of the similarity among crystal structures and for the prediction 
of the difference in formation energy among them. The tool gathers the 
data for the analysis by a flink-based query to the NOMAD Archive, that 
contains several millions of crystal configurations.
The similarity-recognition algorithm, based on descriptors that encode the 
proper symmetries of a well-behaved physical representation and makes 
use of linear and non-linear low-dimensional embedding methods, 
produces a 2-dimensional map that assigns to separate regions perfect 
and distorted configurations, for given pairs of crystal structures.
The algorithm predicting the difference in formation energies selects the 
model out of thousands of candidates, by means of a compressed-sensing 
based method. 
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Tool: Crystal Structure Prediction

Data: Theoretical Material Science Calculations

NOMAD: Novel Material Discovery

http://nomad-coe.eu

Crystal Structure Prediction
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