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Infrastructure to support machine learning model generation and dissemination would enhance the 

impact of this rapidly developing area. 
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Question 1 (maximum 400 words) – Data-Intensive Research Question(s) and Challenge(s). Describe 

current or emerging data-intensive/data-driven S&E research challenge(s), providing context in terms of 

recent research activities and standing questions in the field. NSF is particularly interested in cross-

disciplinary challenges that will drive requirements for cross-disciplinary and disciplinary-agnostic data-

related CI. 

A key challenge facing S&E researchers is obtaining materials data, and we increasingly need to have 

materials data that is accessible by computer codes in an automated fashion. This includes such data as 

basic properties in databases, which is already being actively shared in many ways, and also data on 

synthesis, processing, and performance. This data is important for traditional approaches to MS&E, and 

will become increasingly important as more activities are automated in code and through artificial 

intelligence. 

 

Question 2 (maximum 600 words) – Data-Oriented CI Needed to Address the Research Question(s) 

and Challenge(s). Considering the end-to-end scientific data-to-discovery (workflow) challenges, 

describe any limitations or absence of existing data-related CI capabilities and services, and/or specific 

technical and capacity advancements needed in data-related and other CI (e.g., advanced computing, 

data services, software infrastructure, applications, networking, cybersecurity) that must be addressed 

to accomplish the research question(s) and challenge(s) identified in Question 1. If possible, please also 

consider the required end-to-end structural, functional and performance characteristics for such CI 

services and capabilities. For instance, how can they respond to high levels of data heterogeneity, data 

integration and interoperability? To what degree can/should they be cross-disciplinary and domain-

agnostic? What is required to promote ease of data discovery, publishing and access and delivery? 

To support the data challenges above machine learning (ML) offers exciting new opportunities. The 

community is embracing ML in the context of generating many new models, but there still seems to be 

very limited reuse of such models to actually solve materials design problems. There is a need for more 

CI and associated cultural changes to support use of ML models as they are developed. In particular, CI 

that supports easy development and dissemination of quality vetted ML models would be extremely 

valuable. This should include the ability to interact with trained models easily through APIs, integrate 

multiple models, and improved/evolve models easily with proper citations and provenance tracking. 

 

Question 3 (maximum 300 words) – Other considerations. Please discuss any other relevant aspects, 

such as organization, processes, learning and workforce development, access and sustainability, that 

need to be addressed; or any other issues more generally that NSF should consider. 

There is both a need and an opportunity to engage undergraduate students from MSE in data science 

activities. This engagement will increase their specific skills and their general data science literacy. This 

engagement can happen in classes but hands on activities are essential, e.g., through class or outside-of-

class research projects. Furthermore, the excitement around AI/ML can attract students who might 

otherwise not have explored research. We have been exploring undergraduate research at the interface 
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of data and materials science at UW through the Informatics Skunkworks 

(https://skunkworks.engr.wisc.edu/ ) and found excellent engagement from students. 
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