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Abstract:  Access to powerful simulation tools and hardware together with the ability to use 
machine learning tools to extract information from the large data sets is revolutionizing 
nanotechnology, nanomaterials and related fields. Unfortunately, utilizing such tools requires 
significant expertise and has traditionally been restricted to computational experts, 
furthermore, the data generated has not been accessible or findable except to its creator. To 
address this gap and make simulation and data products available to end users, more powerful,
and easier to create, NSF’s Network for Computational Nanotechnology developed and 
operates nanoHUB. I will discuss how tool developers can make research grade codes and 
models accessible and useful to a large community via cloud computing and how nanoHUB’s 
cyber-infrastructure makes these products more powerful. Today, over 600 community-
contributed simulation & data tools, each indexed by Web of Science and Google Scholar, serve 
16,000+ users and 1,000,000 runs every year. Developers and end users benefit from HPC 
resources, a scientific software development environment, automatic uncertainty 
quantification, and support for Jupyter notebooks. In addition, every run is automatically stored
and indexed, enabling the use data science tools to explore, analyze and extract information 
from prior, community-generated runs. We find that most tools serve dual education-research 
purposes and I will exemplify several use scenarios where research-grade tools in the hands of 
domain experts can are used to train next generation students, for workforce development or 
to advance science and engineering applications.
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