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Abstract 

Most of the big science communities face similar challenges in terms of CI. These include data 

management, resource optimization, and cloud integration. To adequately address these challenges, we 
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need to find the common functionality, think in terms of resource reuse, and create frameworks that 

seamlessly integrate local and remote resources. 

 

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. 

In our collaboration with domain scientists, we found that most of the big-science communities (physics, 

climate, genomics) have similar problems. They can be broadly classified in the following categories:    * 

Data management - seamless naming, publication, discovery, retrieval, and utilization. How do we 

sufficiently address these data management challenges?    * Resource optimization - reusing data and 

computations, finding the most efficient data source, compute node, storage, and network path. What is 

the balance between local and global states? What information and methods do we need to optimize 

resource usage?    * Interfacing with existing infrastructure - utilizing various cloud services, APIs, and 

software can be burdensome. What is the best way to integrate these resources into a simple but 

capable framework? 

 

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? 

1. High-speed and flexible testbeds - The workflows require high-speed, resource guaranteed networks 

for testing new methods. The current testbeds do not fulfill these requirements. With FABRIC, hopefully 

these requirements will be met.    2. Cross-domain CIs - Even with new testbed and cloud services, there 

is hardly any overlap between domains in terms of workflows and CI. While this is to be expected to 

some degree, the communities can benefit in agreeing on APIs for common functionality - e.g., data 

retrieval.    3. Interfacing with the cloud providers - There is a need for integration with the cloud 

providers. Integrating (not migrating) existing resources with the cloud providers remain to challanging. 

How do we create a framework that seamlessly integrate local storage, computational resources with 

commercial (or educational) cloud services?    4. Understanding how workflows can benefit from reuse 
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of resources. Due to the current model of the Internet and applications, data and compute reuse is not 

widely explored, other than caching. How do we create computational tasks keeping reusability in mind? 

 

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. 
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