
Materials Cloud 
a platform for open computational science

Presenter: Valeria Granata (THEOS @ EPFL)
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An Open Science web portal for sharing 
resources for computational materials science -
online since Dec 2017

Provides simulation codes and analytics tools

Gives access to workflows, processed and curated 
datasets 

Embraces the FAIR principles of sharing of data 
and workflows, facilitating reproducibility

Materials Cloud

www.materialscloud.org

WHAT 
is Materials 
Cloud

HOW 
is Materials Cloud 
built

WHO
is Materials Cloud
for
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Built on the cloud
- runs on virtual machines in OpenStack
- data is stored in containers of a Swift Object 
Store (CSCS)

Developed with open source software

Leverages AiiDA, 
a python framework for automated workflows and 
provenance tracking. AiiDA manages, automates 
and stores simulations and their results (next talk 
by Francisco Ramirez)

Materials Cloud

WHAT 
is Materials Cloud

HOW 
is Materials Cloud 
built

WHO
is Materials Cloud
for
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Materials Cloud

Students
Learn with videos and tutorials
Learn with interactive simulation tools

Experimental scientists
Run simulations with AiiDAlab
Browse materials properties 

Computational scientists 
Upload and share their own data, simulation 
programs and results

WHAT 
is Materials Cloud

HOW 
is Materials Cloud 
built

WHO
is Materials 
Cloud
for
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Materials Cloud

5 Sections
LEARN
WORK
DISCOVER
EXPLORE
ARCHIVE
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Materials Cloud - LEARN

LEARN
Educational 
materials, video 
lectures, tutorials, 
and seminars in 
computational  
materials science

Learn new theory, 
methods and codes
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Materials Cloud - LEARN

LEARN
Educational 
materials, video 
lectures, tutorials, 
and seminars in 
computational  
materials science

Learn new theory, 
methods and codes
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Materials Cloud - WORK

WORK 
Data generation

Tools
Quantum Mobile
AiiDAlab
AiiDA registry



Sw
is

s 
R

es
ea

rc
h 

D
at

a 
D

ay
 2

02
0 

-O
ct

ob
er

 2
02

0
Materials Cloud - WORK

Tools
Simple web-based 
applications that 
provide interactive 
visualization and 
data processing
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Materials Cloud - WORK

Tools
Simple web-based 
applications that 
provide interactive 
visualization and 
data processing
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Materials Cloud - WORK

Quantum Mobile 
A downloadable 
virtual machine, pre-
installed with AiiDA
and codes

Run simulations on 
the cloud or on your 
own computer
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Materials Cloud - WORK

AiiDAlab
a pre-configured 
AiiDA setup

Jupyter notebooks 
to look like web 
apps
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Materials Cloud - WORK

AiiDAlab
a pre-configured 
AiiDA setup

Jupyter notebooks 
to look like web 
apps



Sw
is

s 
R

es
ea

rc
h 

D
at

a 
D

ay
 2

02
0 

-O
ct

ob
er

 2
02

0
Materials Cloud - WORK

AiiDA registry

Access to the 
registred AiiDA
plugins 
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Materials Cloud - ARCHIVE

ARCHIVE

A moderated 
repository for 
research data from 
computational 
materials science 

Built within the 
CERN Invenio
framework (v3)
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Materials Cloud - ARCHIVE

ARCHIVE

DOI reservation

Long-term storage, 
at least 10 years

Backup and 
replication at 
different locations



Sw
is

s 
R

es
ea

rc
h 

D
at

a 
D

ay
 2

02
0 

-O
ct

ob
er

 2
02

0
Materials Cloud - DISCOVER

DISCOVER
Curated data

3D visualization of 
structures

Structure properties,
band structure

Link to Explore 
section
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Materials Cloud - DISCOVER

Link to EXPLORE 
Section

UUID of provenance
graph

DISCOVER
Curated data

3D visualization of 
structures

Structure properties,
band structure

Link to Explore 
section
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Materials Cloud - EXPLORE

EXPLORE
Raw data

Access to AiiDA
databases

Browse the AiiDA
provenance graphs

Find input, output 
data and 
calculations to 
generate results



Sw
is

s 
R

es
ea

rc
h 

D
at

a 
D

ay
 2

02
0 

-O
ct

ob
er

 2
02

0
Materials Cloud - EXPLORE

Link to EXPLORE 
Section

UUID of provenance
graph

EXPLORE
Raw data

Access to AiiDA
databases

Browse the AiiDA
provenance graphs

Find input, output 
data and 
calculations to 
generate results
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Architecture and technologies

Frontend

Backend

AiiDA

Infrastructure
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Data Management Plans (DMPs) and 
FAIR principles
Combination of AiiDA + Materials Cloud (Discover, Explore, Archive):
FAIR-compliant sharing
Findable: DOIs with standardized metadata

Accessible: web interface to browse data, 
calculations and provenance, curated data in 
Discover section

Interoperable: data linked via the AiiDA 
directed graph; data structures reusable 
between different codes

Reusable: downloadable data, encourage 
open (CC) licences, reproduce in the AiiDA 
Lab thanks to full provenance

We provide DMP templates for researchers using Materials Cloud
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Materials Cloud team and contributors

Talirz, L., Kumbhar, S., Passaro, E. et al. Materials Cloud, a platform 
for open computational science. Sci Data 7, 299 (2020)

DOI: 10.1038/s41597-020-00637-5
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Thank you 
info@materialscloud.org
valeria.granata@epfl.ch

www.materialscloud.org


