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MananoHUB

Research in the cloud 
• 400+ simulation tools 
• 2,500 online seminars

Education 
• nanoHUB-U 
• 500+ teaching materials 

Global collaboration & community

Making simulations & data 
universally accessible and useful



nanoHUB

• Community driven 

• NCN-cyber node develops & operates the cyberinfrastructure 

1,600+ contributors

• Making simulations and data universally accessible & useful 
• Towards decision-making and knowledge



Tools designed for end users

Innovate, educate, engage



Impact on research
1,714 papers 
4,049+ authors 
258 authors from industry



64% of papers outside NCN



nanoHUB is a publisher



nanoHUB tools indexed by Web of Science



Re-thinking simulations



Simulation tools are limited by infrastructure



Simulation tools are limited by infrastructure

• Automatic uncertainty 
quantification in ALL nanoHUB 
tools

• New ways of executing tools - 
connecting tools with data 
exploration

• Connecting nanoHUB to other 
cyber-resources



Your tool … more powerful in nanoHUB



Automatic UQ in nanoHUB



Rigorous error bars in 1D curves

Innovate, educate, engage



Modern interface, instant feedback

Innovate, educate, engage

nanoHUB python notebooks

Martin Hunt



nanoHUB -KIM collaboration
Knowledge of Interatomic Models 
NSF Cyberenabled Discovery & Innovation 
Ellad Tadmor, Ryan Elliot, J. Sethna



nanoHUB tool connecting to KIM

openkim.org



Make a decision about your research

openkim.org
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IDENT: sparse data exploration tool
 & Navigation Tool

for Nano Technology
Interactive Data Exploration

Nanomaterials registry: https://nanohub.org/resources/22014



Select the area of interest

Data of interest

Visualize your data



Visualize your data



IDENT: Data Exploration & Tool Execution
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IDENT: Data Exploration & Tool Execution



nanoHUB

Research in the cloud 
• 400+ simulation tools 
• 2,500 online seminars

Education 
• nanoHUB-U 
• 500+ teaching materials 

Global collaboration & community
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nanoHUB-U courses related to materials

•A forum for evolving, original viewpoints that should become 
mainstream

•Short but not too short (5 weeks) and not superficial
• 5 20-minutes lectures per week

•Designed to “transcend disciplines” and be broadly accessible 
(no long list of prerequisites)

•Focus on seniors, beginning grad students, working 
engineers
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nanoHUB-U / edX in numbers
• Full courses:  15 
• Short courses: 2 
• Total enrollment:  12,634

• ~10% from Industry
• 180 companies represented
• 80+ countries

• Full courses: 7
• Total registrations 51,160
• 27% high school education
• 38% college degree
• 32% advanced degree
• 40% from Industry



Workshop: UQ for materials modeling

Innovate, educate, engage

• Six half-day hands-on workshop session
• All simulations using nanoHUB

• Half-day cutting-edge research talks

• 25% of participants from Industry: Boeing, 
Dow Chemical, Intel, Schrodinger, Inc., 
Corning Inc., Solvay Cytec



Simulation-enhanced learning
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Learning about materials using simulations
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https://nanohub.org/topics/LearningModulePlasticityMD



Assessing students learning

36Advances in Engineering Education, 3, 1-17 (2013). 
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Use in EDUCATION 
• Knowledge Transfer out of Research 
• 30,000+ students 
• 1,400+ classroom clusters 
• 185 institutions

nanoHUB usage statistics

Impact on minorities 
• 39% of HBCUs, 20% HHEs, and 28% MSIs 
• Registered users (cumulative / last 12 months) 
• Hispanic: 7.4% /11.5% 
• African American: 3.4% / 5.2%



Empowering communities

Industry
Instructors

StudentsResearchers

Simulation 
tools

Data

Learning 
materials

Training 
& 
tutorial

1.4 M visitors 12,000+ simulation users per year



Join the materials group!

Innovate, educate, engage

nanohub.org/groups/materials


