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2Harnessing the Data 
Revolution

• What is the data revolution?

Data Revolution Scientific AI NSF Data

The data revolution is a word that is growing with time like AI

I think we all feel it, but here we aim to exploit it



3Harnessing the Data 
Revolution

• What is the data revolution?



• We started with a meet and greet meeting in DC


• PIs focused on trying get their institute grounding

How has our program 
evolved? 

HDR2

From Harnessing to Harvesting 
the Data Revolution



• We followed with a collaborative meeting in Denver (2023) 


• Focus was on building cross-HDR collaborations

How has our program 
evolved? 

HDR2



• Now everything starts to come together

Harvesting the Data 
Revolution

Our Posters start to look cooler and cooler thanks to AI



How are universities dealing 
with this? 



• We have 5 institues focusing on


• 5 broad topics covering many different domains 

Dealing with the  
information age



How much data in an LLM? 
Its about 10 Terabits or so (not so much)



How much data in an LLM? 
Its about 10 Terabits or so (not so much)

People seem afraid LLMs will saturate 
I think we know better



Where do we fit in  
computing landscape

Amy Walton 

https://indico.cern.ch/event/1364455/contributions/6068826/attachments/2924856/5134368/HDR%20-%20NSF%20Welcome%20-%2010Sep2024.pdf


• We have 5 institues focusing on


• 5 broad topics covering many different domains 

Where do we fit in  
computing landscape



A3D3:  
Rapidly connecting domains

Making software frameworks to enable real-time AI for scientific discovery



ID4:  
Connecting materials w/Design

Understanding of the micro materials feeds all the way to macro behavior



Imageomics:  
Connecting Bio data with ML 



iGUIDE:  
Harnessing the geospatial data revolution 



iHARP: Monitoring the Ice 
to  understand the future



Where does AI in science 
we go from here? 



NSF Panel
• ACED call is coming out : builds on many ideas 


• How do we connect the HDR activies to connect across HDR


• Can we find more ways to collaborate


• Take the partnerships and leverage them 


• Can we come up with a scheme for data, data preservation


• Open data strategies 


• We should understand what HDR has produced  

• Convergence accelerator/Pose/NAIRR pilot/RITEL


• Don’t get distracted by LLMs(shiny toy)


• Data infrastructure needs some serious work 



NSF Panel
The whole is greater than the sum of the parts

Trans-disciplinary Converge of domains  
should be higlighted



Where do we go from 
here? 



NAIRR Design for Data



FASST ProjectPrototype for a Foundation 
model to understand all of 

Science



Connecting w/Industry can help 
propel novel heterogeneous HW



Panel AI&Data Computing
• There is a challenge to making computing accessible to the 

community


• A lot of work comes in connecting different domains


• Models that go across domains can really help 


• Engaging beyond our narrow scopes is something we 
should think about


• ML Challenges and broad initiaitves exist


• Harnessing them cane help push things forward



ML Challenge



Data Preparation



A3D3 challenge



iHARP challenge



Imageomics challenge



Cross-HDR resources for 
education and outreach  

• There is a challenge to making computing accessible to the 
community


• A lot of work comes in connecting different domains


• Models that go across domains can really help 



Panel on Workforce
• There is a challenge to making computing accessible to the 

community


• A lot of work comes in connecting different domains


• Models that go across domains can really help 


• Challenge is: 


• How do we adapt the workforce to the rapid technologial 
change


• In some ways LLMs/ML makes it easier


• In many ways it opens new difficult questions 



Going to the future
• The importance of scientific problems cannot be understated


• Suresh made a point when presenting 


• Science is a driver for hwo to use AI-wisely

As Suresh Pointed out there is huge hype for what is going on



Where are we going ?

At the same time there are frequent set backs to people’s realiance



Suggestions from Suresh

Our role as HDR members is to take advantage of science 



Where should we go?

1. Secure Long-term Funding 

2. Institutionalize the Initiative 

3. Engage and Build a Supportive Community 

4. Demonstrate Value through Impact 

5. Leverage Technology and Infrastructure 

6. Adapt and Evolve with Changing Trends 



Where should we go?
1.1. Visionary Leadership 

• Clarity of Purpose: The initiative must be led by individuals with a strong and clear vision of how data can transform industries, policies, and society. These leaders need to inspire others and align stakeholders toward shared, long-term goals.
• Adaptability and Innovation: Effective leadership will ensure the initiative remains flexible, continuously adapting to technological advances, market needs, and policy changes.
• Ecosystem Builders: True leadership goes beyond managing the initiative—it involves building and nurturing an ecosystem where diverse players (academia, industry, policymakers, and the public) can contribute and benefit from the HDR initiative.

2. Creating a Culture of Collaboration

• Interdisciplinary Collaboration: The magic happens when experts from different fields—data science, domain-specific experts (e.g., healthcare, agriculture), policy makers, and technologists—come together to solve complex problems. Encouraging cross-
pollination of ideas will spur innovation.

• Co-creation with Stakeholders: When external partners like government agencies, industry, or non-profits are involved in designing and shaping the initiative, they will feel invested in its long-term success.
• Engaged Community: The key to staying relevant is creating a vibrant community of stakeholders who feel ownership. This includes hosting regular hackathons, workshops, and open forums where problems are solved collaboratively.

3. Commitment to Impact and Real-world Solutions

• Focus on Tangible Results: Projects that deliver measurable social and economic benefits are more likely to attract continuous support. Focusing on impact areas like healthcare, environment, education, or smart cities can demonstrate the value of data 
science and attract both public and private sector buy-in.

• Real-World Pilots and Case Studies: Successful data initiatives that solve real-world problems can serve as proof of concept for future funding and partnership opportunities. When stakeholders see success stories, they are more likely to reinvest.
• Iterative Progress: Embrace an agile, iterative approach to project development where stakeholders see incremental benefits along the way. This builds confidence and ensures ongoing commitment.

4. Agile and Forward-thinking Data Strategy

• Invest in Scalable Infrastructure: A strong technical backbone—robust data storage, secure platforms, and scalable cloud services—is critical. Future-proofing the infrastructure ensures it can handle growth and adaptation.
• Data Ethics and Trust: Establishing strong data governance, transparency, and ethical use of data is crucial. Building public and institutional trust will be a significant factor in ensuring the initiative's continuity. Success depends on responsibly navigating 

privacy, security, and bias challenges.
• Data Openness: Fostering an open data environment, where researchers, governments, and industries share data, can accelerate discovery and innovation. Open science principles will also help build a collaborative culture and attract global partnerships.

5. Storytelling and Advocacy

• Powerful Narrative: The ability to tell compelling stories about how data is transforming lives is essential for long-term buy-in. Effective communication can help demystify data science, making it accessible and relatable to decision-makers and the general 
public.

• Policy Advocacy: Building strong relationships with policymakers to secure regulatory and political support is crucial. By demonstrating how the HDR initiative can shape positive outcomes—such as better healthcare, environmental sustainability, or 
economic growth—you can advocate for supportive policies and public funding.

6. Nurturing Talent and Capacity Building

• Develop Talent Pipelines: Partner with universities, offer internships, and build data science programs that create a steady flow of skilled professionals. These talent pipelines will help sustain the initiative by feeding it with future leaders and innovators.
• Retain Top Talent: Create a stimulating work environment with opportunities for professional growth, cutting-edge projects, and impact-driven work to retain talented individuals who are passionate about the mission.
• Democratizing Data Literacy: Build programs to upskill a broad range of stakeholders in data literacy. This will ensure that a wider audience—beyond data scientists—can engage with and understand the value of the HDR initiative.

7. Sustained Funding with Diversification

• Creative Financing Models: Beyond traditional grants, consider creative financing such as impact investments, venture funding for spin-offs, or self-sustaining services that monetize data-driven insights while fueling research.
• Diversified Partnerships: The secret lies in not relying too heavily on one type of funder or source of income. Engage a mix of public, private, and philanthropic entities to reduce risk and enhance financial sustainability.
• Long-term Endowments: Establishing an endowment fund early in the initiative’s life can provide financial security, ensuring that it can continue operations, even if short-term funding sources fluctuate.

8. Global Perspective with Local Relevance

• Think Globally, Act Locally: Having a global vision is important, but it’s equally essential to solve problems that are deeply relevant to the communities you serve. This dual focus will give the initiative the flexibility to tackle local issues while maintaining 
a global outlook.

• Cross-border Collaboration: Leverage global expertise and datasets by collaborating with international institutions, while ensuring the insights are tailored to local contexts. A global network of partners can sustain momentum and attract international 
funding.

9. Innovation Culture

• Fail Fast, Learn Fast: Cultivate a mindset that encourages experimentation and rapid prototyping, so the initiative is always at the cutting edge of data science. Success often comes from testing bold ideas, failing quickly, and applying lessons learned.
• Disruption Preparedness: Foster a culture of innovation where the team is constantly anticipating future technological trends, ensuring that the initiative remains relevant even as data technologies evolve.



Where should we go?

Make it Cool and Ubiquitous



Viewpoint
This conference shows 
that the institutes are 
producing important 
results

We are harvesting the 
data revolution



We need to go from 
Harvesting to Publicizing



We need to go from 
Harvesting to Publicizing



Something where strength 
in Numbers will help

Combine ubiquitous and 
cool features of multi 
messenger astronomy 
biological genomics 
materials science polar 
science and geospatial 
data
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Something where strength 
in Numbers will help

Combine ubiquitous and 
cool features of multi 
messenger astronomy 
biological genomics 
materials science polar 
science and geospatial 
data



The Next Year 

• We have seen institutes connecting a broad range of domains


• These connections are starting to produce signifiant results



The Next Year 

• We have seen institutes connecting a broad range of domains


• These connections are starting to produce signifiant results

A common collaboration across the institutes can highlight criticality of our work 

Combination of Data and Science can serve to push  us forward



Thanks!


