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As part of the NSF award # 1659425 "CC* Cyber Team: Creating a Community of Regional Data and 

Workflow Cyberinfrastructure Facilitators," focus group interviews are administered that aim at better 

understanding the cyberinfrastructure needs and challenges of university researchers across a diverse 

spectrum of disciplines. To date, 12 focus group interviews have been conducted at CU Boulder across a 
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wide variety of research domains. Common needs and challenges that have emerged from this work are 

reflected in this response. Some of the challenges listed in the response are getting addressed on a 

campus level through the Center for Research Data and Digital Scholarship. These solutions need to be 

integrated into an ecosystem of policies, services, educational approaches, and funding initiatives to 

provide equitable access to advanced computing and data capabilities. 

 

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. 

- The potential of data-driven science is driven by integrating large and diverse data sets. The challenge 

for interdisciplinary data science work is that there is a lack of consistent data standards. Some research 

communities have developed interchangeable data formats, but not all research communities have yet 

developed community-based data standards. Solutions will require interdisciplinary collaboration to 

develop best practices for data standards and discipline-specific metadata.   - Challenges that research 

groups voiced in our 12 focus group interviews are:       - Scale-appropriate storage, networking, analysis, 

visualization, and publishing services to accommodate growing data set sizes.       - Long-term storage 

funding through grants as part of data management plans. Stronger guidance for campuses on what 

appropriate deposit charges are would help develop services for researchers that are not covered by 

discipline-specific repositories. Strengthening funding for discipline-specific repositories would also 

reduce the need for campuses to expand their local data publishing infrastructure.   - Requirements by 

journals to archive data sets, so that the research can be reproduced, is challenging for some research 

groups since their data sets are in the TB range. Most community or institutional repositories are not 

able to host data sets of that size. 

 

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? 

- Researchers see a growing need for workflow development services and the need for automation of 

their analysis workflows to keep up with the growing data sizes. Services that support workflow 
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development and automation as part of the CI ecosystem will increase the efficiencies of researchers to 

handle growing data set sizes.  - NSF should incentivize how researchers support the long-term 

preservation of their data, especially for large data sets, by funding deposit fees for data repositories as 

supplements to existing research grants. This would enable researchers not to prioritize student or other 

funding over the needs for data preservation.  - Researchers often need to integrate data sets that have 

certain restrictions in their analysis workflow. Derived data sets will have similar restrictions. The 

national CI environment should enable research workflows to ensure the data and compute 

environment is compliant with the restrictions of the data.  - Researchers see the challenge that some of 

their software is not running efficiently on modern hardware. Services that help researchers 

modernizing their software for data analysis will help using existing compute resources (including cloud) 

efficiently.  - The interoperability between our different compute systems is a problem that has existed 

for a long time and has not been solved by the XSEDE project. Each service provider has a different 

software stack, naming conventions and queue structure, so that moving workflows from one service 

provider to another or to local campus infrastructure is very labor-intensive and discourages the 

movement of workflows to different service providers. Potentially the next instance of XSEDE could 

address this problem, which has been solved in part in other countries. One of our researchers called 

this approach "eduroam" for computational and data science. 

 

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. 

- Access to resources for data-intensive research should be equitable. The increased usage of cloud 

resources that researchers must pay for can be a barrier. One approach could be negotiating 

agreements with cloud providers that would enable researchers to utilize unused cloud cycles for their 

work and provide access to those resources as grants for graduate students or as supplements to 

existing standard NSF grants.  -  Most of the research groups interviewed acknowledged that there is a 

need for training around data skills, including data management and software management best 

practices. There also is a need for training on best practices for data storage and preservation. Most 

groups that develop software for their research do not use version control, as just one example.   - 

Career paths for CI professionals who support data-intensive research need to be formalized. This will 

require collaboration between the Research Office, IT, and colleges and departments. The research 

community will only be able to address data-intensive and data-driven research challenges with a 

diverse workforce skilled in cross-disciplinary collaboration and broad knowledge of data and 

computational approaches. 
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