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High-Throughput

Reproducibility

Knowledge Transfer

Open Data

• Organize large numbers of 
calculations 

• Deal with corner cases 
(theory, code, infrastructure) 

• Many strings to pull

Source: istockphoto.com

http://istockphoto.com
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The OSP - Vision

High-Throughput

Open Data

Knowledge Transfer

• Keep track of what you 
calculate 

• Keep track of how you did it 

• Within a research group: 
Can Alice reproduce what Bob 
computed 1 year ago?

Source: academiccoachingandwriting.org
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The OSP - Vision

High-Throughput

Knowledge Transfer

• Open Data 

• Supporting Information 

• Just upload everything 

• FAIR data 

• Making data FAIR is hard, 
can we make it easier? 

Source: Prof. Michel Dumontier
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The OSP - Vision

High-Throughput

Knowledge Transfer

• Share a workflow for your code 
with a collaborator or company 

• Share the environment needed 
to run the workflow 

• Reduce email traffic by sharing 
access to live dashboards with 
simulation results 

• ...

Source: quote.ucsd.eduC
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Reproducibility

Open Data

http://quote.ucsd.edu
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Materials Cloud

• AiiDA is the ‘engine’, like Git - used in production since 2015 

• Materials Cloud is the dissemination platform (like GitHub) and more  
(cloud computing and data generation platform) - online since Dec 2017
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Materials Cloud

LEARN



Materials Cloud

Data generation: Materials Cloud Work

AiiDA Lab 

• Comes with a preconfigured AiiDA setup, 
ideal interface for turn-key workflows 

• Custom AppMode extension to make 
notebooks look&feel like real web apps 
knowing only python 

• Using JupyterHub + DockerSpawner

Quantum Mobile 

• Downloadable VM with preinstalled AiiDA 
and codes like QE, Yambo, Fleur, Siesta, 
CP2K, … 

• Includes same AiiDA Lab apps 
environment as on Materials Cloud 

• Ideal for education



Materials Cloud

Data generation: Materials Cloud Work

Tools 

• Simple web-based applications that allow to run simulations within a few seconds (~<10-60 
sec) 

• Useful to provide visualisation
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Data generation: Materials Cloud Work
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Data generation: Materials Cloud Work



Materials Cloud

Data generation: Materials Cloud Work



Materials Cloud

Data generation: Materials Cloud Work



Materials Cloud

Open and FAIR data sharing: Archive, Discover, Explore



Materials Cloud

Open and FAIR data sharing: Archive, Discover, Explore

Direct links 
to Discover & 
Explore

DOIs 
assigned

FAIRsharing.org 
re3data.org  

+ 

Recommended 
data repository 
by Nature’s 
journal 
Scientific Data



Materials Cloud

DISCOVER (CURATED DATA) & EXPLORE (RAW DATA)

DISCOVER
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DISCOVER (CURATED DATA) & EXPLORE (RAW DATA)

UUID links to jump to the 
provenance graph in the 
EXPLORE section

DISCOVER



Materials Cloud

DISCOVER (CURATED DATA) & EXPLORE (RAW DATA)

UUID links to jump to the 
provenance graph in the 
EXPLORE section

DISCOVER EXPLORE

Browse the full AiiDA 
provenance graph  
(inputs, outputs, …) at any  
level



Materials Cloud

DISCOVER (CURATED DATA) & EXPLORE (RAW DATA)

UUID links to jump to the 
provenance graph in the 
EXPLORE section

DISCOVER EXPLORE

Browse the full AiiDA 
provenance graph  
(inputs, outputs, …) at any  
level



Materials Cloud

DATA MANAGEMENT PLANS 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



Materials Cloud

DATA MANAGEMENT PLANS AND FAIR 
PRINCIPLES

• We provide DMP templates for researchers using Materials Cloud  
(and we are coordinating with EMMC for a EU H2020 template)

• 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
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Open Data enables new research

N. Mounet et al.,  
Nature Nanotech. 13, 246  (2018)

Data:  
Nicolas Mounet et al., 

Materials Cloud Archive (2018),  
10.24435/materialscloud:2017.0008/v2
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Open Data enables new research

N. Mounet et al.,  
Nature Nanotech. 13, 246  (2018)

Data:  
Nicolas Mounet et al., 

Materials Cloud Archive (2018),  
10.24435/materialscloud:2017.0008/v2

Data published on the 
Materials Cloud 

with full provenance 
(as stored by AiiDA)
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Open Data enables new research

N. Mounet et al.,  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Data:  
Nicolas Mounet et al., 

Materials Cloud Archive (2018),  
10.24435/materialscloud:2017.0008/v2

Data published on the 
Materials Cloud 

with full provenance 
(as stored by AiiDA)

Groups at CINECA and 
University of Bologna:  

develop a project using 
the published data, with a 

new unforeseen goal: 

Prediction of the absolute 
time per iteration of a 

Quantum ESPRESSO run
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Open Data enables new research

N. Mounet et al.,  
Nature Nanotech. 13, 246  (2018)

Data:  
Nicolas Mounet et al., 

Materials Cloud Archive (2018),  
10.24435/materialscloud:2017.0008/v2

Data published on the 
Materials Cloud 

with full provenance 
(as stored by AiiDA)

Groups at CINECA and 
University of Bologna:  

develop a project using 
the published data, with a 

new unforeseen goal: 

Prediction of the absolute 
time per iteration of a 

Quantum ESPRESSO run

“Prediction of  
time-to-solution in material 

science simulations using  

Deep Learning” 

(accepted to PASC19) 

Need very detailed information 
on calculations, metadata, 

and machines (“identikeep”)
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ARCHIVE - FAQ

 materialscloud.org/policies

• Q: How much data can I upload per record?  
A:  Everyone: 5GB regular, 50GB AiiDA.   
     MARVEL & partners: for larger data sets just contact us

• Q: How long will it be stored?  
A:  At least10 years after submission.

• Q: Can I update my record?  
A:  Yes, but only references & keyword (otherwise: new version)

• Q: How to make a new version?  
 A: Edit existing submission & request publication again

• Q: Can I reserve a DOI before publication?  
A: Not at the moment - we're working on it.

https://www.materialscloud.org/archive
https://www.materialscloud.org/policies
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THE ENTIRE PLATFORM



Materials Cloud

THE ENTIRE PLATFORM



Materials Cloud

PLATFORM DEPLOYMENT

• Deployment on the 
OpenStack platform 
@ CSCS 

• Managed with ansible 

• 6 production VMs + 
monitor&backup servers 

• Environment duplicated 
for development, 
ensuring stability 

• Data stored on the object 
storage (Swift) and on the 
DB machines
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Future plans

• Transition ARCHIVE to invenio 3

• well-tested open-source software framework

• scales up to millions of records (e.g. zenodo.org)

• provides user management, search, serialization, …

• Scalable AiiDA lab

• Using kubernetes, supporting 100+ users

• Connected to existing authentication services

• Deploy AiiDA lab elsewhere

• Companies and universities

• Contact us if you want AiiDA lab in your institution!

http://zenodo.org


Funding
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• SNSF MARVEL NCCR (I: 2014-18, II:2018-22, EPFL Lead house) 
for the Open Science Platform 

• H2020 MaX Centre of Excellence (I: 2015-18, II: 2018-21) 
for convergence of HPC, HTC and HPDA via AiiDA 

• H2020 MarketPlace (2018-22, EPFL co-PI) 
for providing materials simulation services and data 

• H2020 Intersect (2019-21, EU; CNR lead PI, EPFL and ICN2 co-PI) 
for automated modelling of complex devices via AiiDA 

• Private collaboration with a major European company (2019-2020) 
for AiiDA-powered materials discovery for Li-ion batteries 

• Swissuniversities P-5 Materials Cloud (2019-20) 
for transitioning Materials Cloud to self-sustaining service 

• EPFL Open Science Fund "OSSCAR" (2019-21) 
for creating an educational hub for research and teaching

15+ FTEs for the next years
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