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NIH supports many different biomedical research 
communities with diverse sets of data



Data Science Drivers
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Rise of ML/DL/AI è well annotated data as a 
valuable resource

Large scale graph and analytics è
data/information abstraction, on a large scale, is 
possible

Democratization of computation, workflows and 
tools è more researchers can participate in data 
science

Digital Data Governance è governance and provenance 
technologies to electronically manage data consent for 
appropriate reuse



Computing Drivers

4

Heterogenous computing allows a convergence of physics 
based and data analytic based simulations

Integration of algorithms and computing, with 
microelectronics è rise of edge/fog computing

Advances in Quantum Information, on a rapid 
timescale, unlocks new opportunities

Development of a computing-data ecosystem



This proliferation of data, and the accompanying computing 
resources and new algorithms, brings new opportunities for 
discovery, as well as new challenges
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(excerpted)

Day after day, day after day,
We stuck, nor breath nor motion;
As idle as a painted ship
Upon a painted ocean.

Water, water, every where,
And all the boards did shrink;
Water, water, every where,
Nor any drop to drink.

The Rime of the Ancient Mariner, Samuel Taylor Coleridge



But what if we could…..



IMAGINE…
the ability to link data in the Framingham Heart Study 
(NHLBI) with Alzheimer’s health data (NIA) to understand 
correlative effects in cardiovascular health with aging 
and dementia.

11Linking Data Platforms



What if:

• Journal articles could link to repository data sets
• Metadata were computable so that a search for 

similar datasets was possible
• Analysis tools were linked to datasets, via Github, 

Bioconductor, Galaxy or other….
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IMAGINE… the ability to link electronic health care records with 
personal data and with clinical and basic research data.

Data Security and Data Privacy



…and here’s how we will get there.

This is the promise of the NIH 
Strategic Plan for Data Science
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• PDF build service (Antenna House XSL-FO formatter)

• Grant Link – link grants to publications (PubMed, PMC, Books)

• Cited in/Cited by (CitHub)– reference list and cited by list. Can be 
combined with ID converter and Citation exporter

• AuthorHub Services – ORCID, MyBibliograthy

• Text Mining Hub 

U.S. National Library of Medicine
National Center for Biotechnology Information NCBI
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slide courtesy of Kathryn Funk



NIH Data Management and Sharing 
Policy Development

• Researchers with NIH-funded or conducted research projects resulting in 
the generation of scientific data will be required to submit a Plan

• Plans should explain how scientific data generated by a research study 
will be managed and which of these scientific data will be shared 

Community 
Input 
Solicited
• 189 

submissions 
from national 
and 
international 
stakeholders 

Identified 
need for 
appropriate 
infrastructure
• policy and 

implementation 
to go 
‘hand-in-hand’

Develop 
draft policy 

for data 
management 
and sharing 
and related 
guidance 

Released 
draft for 

community 
input 

Release final 
policy 

(summer 
2020)
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Optimized Funding for NIH Data Repositories 
and Knowledgebases

Scientific 
Impact

Community 
Engagement

Quality of Data 
and Services 

and Efficiency 
of Operations

Governance

Funding Opportunities

• NIH released two funding opportunities on 
Jan. 17 to support biomedical data 
repositories and knowledgebases:

• Biomedical Data Repository (PAR-20-089)

• Biomedical Knowledgebase (PAR-20-097)

https://grants.nih.gov/grants/guide/pa-files/PAR-20-089.html
https://grants.nih.gov/grants/guide/pa-files/PAR-20-097.html
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A few takeaways
• “Coopetition” – repositories collaborate on common goals while still 

maintaining competition on specific features – working together 
“below the value line”

• Discoverability requires both descriptive metadata and PIDs, with 
knowledge graphs being potentially powerful ways to discover 
objects at scale

• Librarians are well-situated and well-trained to advocate for, build 
awareness, educate, and provide tools to help w reproducibility

• Success requires culture change, not just new tech 
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Harnessing the power of the cloud
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STRIDES highlights by the numbers

16
Extramural

Participating 
Institutions

Programs/projects 
onboarded

12413
NIH ICs 

participating

>400
People trained

$3.9M
Dollars saved (cost 

avoidance)
Petabytes stored
45

Total compute 
hours

7.1M
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Supplements to Enhance Software Tools 
for Open Science

Notice of Special Interest (NOSI) NOT-OD-20-073.
• Supplements to Support Enhancement of Software Tools for Open Science
• Up to $150K direct costs. Supplement applications due May 15
• Must address data science goals but in scope of parent grant
• 20 Institutes and 3 centers (FIC, NCATS, NCCIH)
• R01, R03, R21, U01, R00, R33, R35, R37, R61
• Contact: Jess Mazerik, ODSS

Goals
• Enhance software engineering of valuable scientific tools 

• New collaborations between biomedical researchers & software engineers
• Make research tools “cloud-ready”

• Working with STRIDES initiative is encouraged but not required

https://grants.nih.gov/grants/guide/notice-files/NOT-OD-20-073.html
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Connecting our data platform resources
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Single ‘Sign-on’ Across NIH 
Data Resources

• Streamlined login for 
authorization of controlled-
access data

• Make use of industry 
standard technology (web 
tokens)

• Flexible for different NIH 
needs: ‘do no harm to 
existing systems’

• End goal: NIH-wide system 
for a consistent method to 
access data across NIH 
data resources
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Integrating healthcare data and clinical data



FHIR® Standard and Application 
Program Interface

Fast

Healthcare

Interoperability

Resources

• Developed by Health Level Seven 
International (HL7), a non-profit 
organization

• Designed specifically for exchanging 
electronic health care record data

• For patients and providers, it can be 
applied to mobile devices, web-based 
applications, and cloud services

• FHIR is already widely used in hundreds 
of applications across the globe for the 
benefit of providers, patients and payers 
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Let’s create a bright future 
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NIH staff who deserve all the credit
• STRIDES: Andrea Norris, Nick Weber and NMDS team
• Connecting NIH Data Resources: Regina Bures, Ishwar Chandramouliswaran, Tanja Davidsen, Valentine Di 

Francesco, Jeff Erickson, Tram Huyen, Rebecca Rosen, Steve Sherry, Alastair Thomson, Greg Farber, Dylan 
Klomparens, Charles Schmitt, Susan, Wright, Ken Wiley, Kristofor Langlais, James Coulomb, Lora Kutkat, Nick 
Weber, Allen Dearry

• Linking Publications to Datasets: Jim Ostell and NCBI Implementation Team
• Data Repository and Knowledgebase Resources: Valerie Florance, Valentina di Francesco, Ajay Pillai, Qi 

Duan, Dawei Lin, Christine Colvis, Jennie Larkin, Ravi Ravichandran, and James Coulombe
• FHIR Pilots: Teresa Zayas-Caban, Denise Warzel, Kerry Goetz, Ken Wiley, Alison Cernick, Kenith Wilkins, 

Carolina Mendoza-Puccini, Matt McAuliffe, and Belinda Seto 
• Criteria for Open Access Data Sharing Repositories: Mike Huerta, Dawei Lin, Maryam Zaringhalam, Lisa 

Federer and BMIC Team
• Pilot for Scaled Implementation for Sharing Datasets: Ishwar Chandramouliswaran, Lisa Federer, Maryam 

Zaringhalam, and Jennie Larkin

• Coding-it-Forward Fellows Summer Program & DATA Scholars Program: Jess Mazerik, Wynn Meyer
• Graduate Data Science Summer Program: Sharon Milgram and Phil Ryan
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