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“The prize focuses on how to evaluate the variation in the energy of the real 
system in a accurate and efficient way.”	

“Simulations are so realistic that they predict the outcome of traditional 
experiments.” 

From www.nobelprize.org/nobel_prizes/chemistry/laureates/2013/ 

THE RISE OF SIMULATION SCIENCE





THE ENGINE

If brick-and-mortar laboratories 
were to follow this pace, an 
experiment that took one year in 
1989 would take one second in 
2018 (30-million-fold increase)

         Computing power 1993-2018 
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NATURE,  OCT 2014	

THE TOP 100 PAPERS:	
12 papers on density-
functional theory in 
the top-100 most 
cited papers in the 
entire scientific 
literature, ever.



MOST CITED PAPERS IN THE HISTORY OF APS

Marzari		
(11	Apr	2019)
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1) Science in the 21st century will be dominated by 
computational science and data/machine learning

2) It’s a great model, where knowledge and tools can 
be disseminated worldwide at no cost (so, it’s also 
a globalized and liquid science)

3) We do not have a development model for 
computational science

THREE THINGS TO REMEMBER



OPEN SCIENCE PLATFORM

• Our definition of an Open Science Platform [1]: 

• Open simulation codes 
• Open architecture to manage simulations and  

open workflows 

• Support for Open Data, Data Management Plans 
and FAIR-compliant sharing 

• Straightforward availability of the tools, 
with curated open-data services enabling  
turn-key workflows (pseudopotential libraries, …)

[1]	Pizzi	G.	(2018)	Open-Science	Platform	for	Computational	Materials	Science:	AiiDA	and	the	Materials	Cloud.	  
In:	Andreoni	W.,	Yip	S.	(eds),	Handbook	of	Materials	Modeling	(Springer,	Cham).



OUR GOAL

[1]	Pizzi	G.	(2018)	Open-Science	Platform	for	Computational	Materials	Science:	AiiDA	and	the	Materials	Cloud.	  
In:	Andreoni	W.,	Yip	S.	(eds),	Handbook	of	Materials	Modeling	(Springer,	Cham).

Build an open-science infrastructure  
with computational services offered 

to scientific, industrial community and beyond 

Like a synchrotron, but for  
open and reproducible simulations



CORE INFRASTRUCTURE

http://aiida.net 

http://materialscloud.org

Open-source software

http://materialscloud.org/
http://materialscloud.org/


CORE INFRASTRUCTURE

AiiDA as the “operating system” to manage,  
automate and store simulations and their results 

and 

Materials Cloud as the open-science  
dissemination portal and cloud simulation platform 

•


