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Access: Turning tools into Apps
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Containerized Jupyter notebooks for ML
Compute and visualize properties for 65,000 oxides
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nanoHUB: a community platform
800+ apps & tools

1,800+ contributors

250,000+ simulation users

1,000,000+ simulations per year

www.nanohub.org/usage

1.5 million visitors per year
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2,500+ citations

170+ courses, 6500+ resources



We have a data problem
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nanoHUB publishes your workflow & makes it FAIR
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nanoHUB publishes your workflow & makes it FAIR

Query & 
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Containerized

+ reproducible



Simulation as a service and automatic FAIR data
Autonomous ML workflow

Farache, Verduzco, McClure, Desai, Strachan Computational Materials Science (2022) 10

ML 
ready

ResultsDB

FAIR data & workflows accelerate innovation



Experimental data analysis workflow
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https://nanohub.org/tools/refoxdb/

Collect & upload exp. data & metadata

Automatic model calibration & selection 
(42 models) 

Raw data & model parameters 
automatically indexed into nanoHUB’s 

ResultsDB

400+ alloys

Mishra et al. Comp Mat Sci 233, 112671 (2024)

Data analysis workflows can improve 
reproducibility and consistency across labs



Harnessing data resources for education

Ionic packing fraction:

𝐼𝐼𝐼𝐼𝐼𝐼 =
∑4
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Compute and visualize properties for 65,000 oxides
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Enhance education & workforce development
Hands-on, active learning

Provide our citizens with the knowledge to benefit 
from open data



Finding stuff
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Private nanoHUB  chatbot

User: I am a materials scientist interested in machine learning. 
Which tools should I try?

nanoCHAT: Based on your interest in machine learning as a materials 
scientist, I recommend trying the following tools:

1. Machine Learning for Materials Science: Part 1 (mseml) - This tool 
offers practical examples and tutorials on machine learning and data 
science for materials science. It's a great starting point for learning the 
basics and exploring the applications of machine learning in materials 
science.

2. Materials Simulation Toolkit for Machine Learning (MAST-ML) tutorial - 
This tutorial provides a comprehensive introduction to using machine 
learning methods in materials science. It covers various aspects of 
machine learning, including data preparation, model selection, and 
uncertainty quantification.

3. Machine Learning Lab Module (intromllab) - This lab activity provides 
an overview of a materials science machine learning workflow, from data 
cleaning to model analysis. It's a valuable resource for learning the 
practical aspects of machine learning in materials science.

4. Machine Learning Force Field for Materials (maml) - This tool is 
designed for developing Machine Learning Interatomic Potentials (ML-

Personalized recommendation engine



Impact
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• 250+ simulation users served
• nanoHUB resources used in 77% of technical 

minority-serving institutions



15https://www.marda-alliance.org

The Materials Research Data Alliance

MRS Bulletin
MRS Bulletin(2023): 1-5.

NSF FAIROS program
• FAIR Data
• FAIR Models
• FAIR Train
• FAIR Train
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Final thoughts

• Data and data workflows should be made FAIR (and reproducible)

• Making data FAIR cannot be a manual afterthought
• Include positive and negative results

• Agencies should do a better job at evaluating and enforcing data mandates
• Community needs to embrace re-use and fight the urge to re-invent the wheel

• This can be the key to sustainability

• Modern data practices should be incorporated/used in undergraduate 
education
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