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Welcome to Day 1...

We’ll be starting shortly!



NIH Workshop on Cloud-Based Platforms Interoperability

Welcome

Stan Ahalt, Patrick Patton



Virtual Meeting Roles (Patton)
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Role Purpose Assignee & Slack
Maestro:
Mute Master, Raised-Hand 
Monitor, & Security

Master of Zoom Ceremonies. Contact Amanda for questions about 
Zoom issues, breakout rooms, or other general questions or if you 
notice suspicious activity.

@Amanda Miller (amiller@renci.org)

Screen Sharing Will share screen and advance slides. @Julie Hayes
Slide Content Will update slide content throughout the meeting. @Sarah Davis

Moderator
Moderator listed for each agenda item. Moderator will prompt slide 
transitions during presentations and foster productive conversation 
during discussions.

Becky Boyles (@rboyles) Stan Ahalt (@stan)

Plenary Notetakers
All are encouraged to add comments to the Homepage and 
Meeting Notes

@Patrick Patton
@Paul Kerr
@Allie Gartland-Gray

@Joe Asare
@Tom Madden
@John CheadleQ&A Monitor

Monitor questions in #oct_workshop Slack channel as well as 
Zoom Chat. Share Action Items, Decisions, and Outstanding 
Questions from Slack and Zoom to the Homepage and Meeting 
Notes

Time Watcher
Will try to keep us on time while still allowing room for important 
conversations.

@Sarah Davis

https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.rze1i0fv3vev
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.rze1i0fv3vev
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.rze1i0fv3vev
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.rze1i0fv3vev


Questions during the event? (Patton) 

Verbal Questions: There will be time for questions throughout the meeting. If you want to verbally ask 
a question, use the Zoom feature to "raise your hand" and the host will enable your audio and then call 
on you to ask your question.  

Zoom Chat: You can type questions via Zoom Chat throughout the meeting. Paul Kerr, Patrick Patton, 
Joe Asare, Allie Gartland-Gray, Tom Madden and John Cheadle will share questions from Slack and 
Zoom chat into the Homepage and Meeting Notes. 

Slack: Questions can be asked throughout the meeting by using the #oct_workshop Slack channel. 
We encourage anyone to write questions, comments, answers, or discussion in Slack at any time.  If 
you have not received an invitation to #oct_workshop, please email amiller@renci.org.

4

https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit?usp=sharing
https://join.slack.com/share/zt-wev4nqr4-NcKovA3z9ZbfzFukBj_Gbw
https://join.slack.com/share/zt-wev4nqr4-NcKovA3z9ZbfzFukBj_Gbw
mailto:amiller@renci.org


Zoom download….  (Patton) 
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The latest version 

Want the ability to move independently between breakout sessions? 

We updated the meeting settings to allow attendees to move freely between the breakout rooms. This setting 
requires the latest version of Zoom. 

● Follow these instructions or 
● Watch this how-to video here: https://youtu.be/E7zERcVLUBM  

https://support.zoom.us/hc/en-us/articles/201362233-Upgrade-update-to-the-latest-version
https://youtu.be/E7zERcVLUBM


Registration (Patton)

BDC3 will reach out to attendees who have not yet registered to ensure they register 
via the form (bit.ly/NCPI2021_Register).

Note that future invitation lists are determined using past registration lists.

https://docs.google.com/forms/d/e/1FAIpQLSdcafcUnaAphG9NkO-Yl3uODnBsJ45Y0q-b26wWLZM4OeNQmw/viewform?usp=sf_link
https://docs.google.com/forms/d/e/1FAIpQLSdcafcUnaAphG9NkO-Yl3uODnBsJ45Y0q-b26wWLZM4OeNQmw/viewform?usp=sf_link
https://bit.ly/NCPI2021_Register


BDCatalyst Statement of Conduct (Ahalt)

The BioData Catalyst Consortium is dedicated to providing a 
harassment-free experience for everyone, regardless of gender, 
gender identity and expression, age, sexual orientation, disability, 
physical appearance, body size, race, or religion (or lack thereof). We do 
not tolerate harassment of community members in any form. Sexual 
language and imagery is generally not appropriate for any venue, 
including meetings, presentations, or discussions.
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Community Rules of Engagement (Ahalt)

BDCatalyst “Santa Cruz Rules of Engagement”:  
● Do not shy away from identifying problems & risks
● Be candid 
● Be heard

○ Identify an ally or motivate via Slack
○ Reach out to a Contact for particular topic(s) - Slack or email bdc3@renci.org if you don’t 

know the Contact
● Be polite 

○ If you are a “talker” remember to give others time/space to talk  - if you are “quiet”, take 
advantage of any opening

○ Add your comments/ideas to notes if you don’t find space to talk!
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NIH Workshop on Cloud-Based Platforms Interoperability

Connecting Data, Enhancing 
Software…What Does a Data 

Ecosystem Look Like?

Susan Gregurick



NIH Workshop on Cloud-Based Platforms Interoperability

Goals Day 1: 
Calibrate, Catalog, Identify Gaps/Challenges

Stan Ahalt



NCPI: Marking Progress (Ahalt)

● 2-years since first NCPI meeting in Chapel Hill, which focused on 
brainstorming the world of potential activities.

https://drive.google.com/drive/folders/1ghUlgTRi8dvccTueXcd_CX68P_kBCH9u?usp=sharing


Since then... (Ahalt)

● 5 working groups moving forward on policy and development 
● Multiple use cases driving progress 

○ E.g. BDCatalyst used funds from ODSS and NHLBI to support development of interoperable 
AuthZN methods, search capabilities, semantic harmonization, and cross-platform compute on  
Kids First and AnVIL

○ More updates on driving use cases on Day 2 

See all the good work accomplished to date in the Working Group Executive Summaries. 

https://docs.google.com/document/d/11xXLpXFEas3ggveiT1t-EH9nXXrXK8uXJgYSyNlwLB0/edit#heading=h.dic5yd7xrmj7


Addressing NIH/ODSS Goals (Ahalt)

From Susan Gregurick, “Connecting Data, Enhancing Software…What Does a Data Ecosystem Look Like?”, October 5, 2021.



NCPI Working Groups (Ahalt)

Community/ 
Governance

FHIR

Systems 
Interop

Systems 
Interop

Training/ 
Outreach



Workshop Goals: Getting to “done” (Ahalt)

● Meeting Agenda is focused on actionable key topics to help reach the ODSS 
goals 
○ RAS
○ PFB
○ FHIR
○ End User Cloud Costs
○ Search

● Catch-all Other Interoperability Efforts gathers other activities that we are working 
on and what’s coming next



Key Topics (Ahalt)

FHIR
PFB

RAS
PFB

Search

Cloud Costs



Workshop Goals: Getting to “done” (Ahalt)

● How can we move the needle forward on each key topic? 

● What is the status of use cases driving progress? 

● Where are the gaps for these topics that might need new use cases?

● What are policy and development blockers and how can we unblock them?

● What are the next key pieces that will help reach NIH goals?
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Agenda: Day 1 All times ET (Ahalt)

Time Activity Owner Links
11:00-11:05am Welcome Stan Ahalt, Patrick Patton Slides|Notes

11:05-11:40am
Connecting Data, Enhancing Software…What Does a Data Ecosystem Look 
Like? Susan Gregurick Slides|Notes

11:40-11:50am Goals Day 1: Calibrate, Catalog, Identify Gaps/Challenges Stan Ahalt Slides|Notes

11:50 -12:15pm Demo of Successful Federated Use Case (from search to FHIR to workspace) Brian O'Connor, Jack DiGiovanna, Robert Carroll Slides|Notes

12:15-1:00pm

Updates on Key Topics (Part 1)
•PFB (10 min) (Grossman)
•FHIR (15 min) (Carroll)
•RAS (20 min) (O'Connor) Moderator: Becky Boyles Slides|Notes

1:00-1:45pm Lunch Break

1:15-1:45pm
Lunch Breakout 1: Discuss Gaps and Decide on Concrete Next Steps
•RAS and data access (O'Connor) Brian O'Connor Slides|Notes

1:45-2:35pm

Updates on Key Topics (Part 2)
•End-User Cloud Costs (20 min) (Schatz)
•Search (20 min) (Rogers)
•Other Interoperability Efforts (10 min) (Ahalt) Moderator: Becky Boyles Slides|Notes

2:35-3:05pm

Breakout Session 2: Discuss Gaps and Decide on Concrete Next Steps
•PFB (VanTol) and FHIR (Carroll)
•Other Interoperability Efforts (Ahalt) Robert Carroll, Stan Ahalt Slides|Notes

3:10-3:15pm
Break
Plan for Day 2 Becky Boyles Slides|Notes

3:10-4:00pm

Breakout Session 3: Discuss Gaps and Decide on Concrete Next Steps
•End-user Cloud Costs (Schatz)
•Search (Rogers) (EasyRetro) Michael Schatz, David Rogers Slides|Notes

Day 2: Wednesday, October 6

https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.gebbbe53de3_0_9
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.dtv87hfr4su9
https://docs.google.com/presentation/d/1lvtLzBMUAbk7wwr7R392QgmF-yaLQFSF/edit?usp=sharing&ouid=102895151858265896386&rtpof=true&sd=true
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.hz8v3mw2qivv
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.gf135fc8175_11_0
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.nyygbtyvfoai
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.geb81fc9fba_0_2
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.k5rzr2ts07rn
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.geb81fc9fba_0_24
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.k5rzr2ts07rn
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.gebbbe53de3_0_192
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.87slb7vm8891
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.gebbbe53de3_0_219
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.6sme6bb0p832
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.gebbbe53de3_0_175
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.svnb1srag57n
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.geb81fc9fba_0_132
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.xa8xp0t5jnco
https://easyretro.io/publicboard/Wq6m9pgkuygokBPU62vV9LfO76r1/0b0a1843-b044-4e1c-ba00-4d8bfebb31fe
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.gebbbe53de3_0_186
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.yzs0t69lxxqb


Agenda: Day 2 All times ET (Ahalt)
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Time Activity Owner Links

11:00-11:10am
Welcome and Goals Day 2: Synthesize next steps, driving use cases, determine 
NIH/NCPI priorities Stan Ahalt Slides|Notes

11:10-12:40pm

Breakout Report Backs and Discussion
•PFB (10 min) (Grossman)
•FHIR (10 min) (Carroll)
•RAS (20 min) (O'Connor)
•End-User Cloud Costs (20 min) (Schatz)
•Search (20 min) (Rogers)
•Other Interoperability Efforts (10 min) (Ahalt) Moderator: Becky Boyles Slides|Notes

12:40-12:50pm GA4GH Relationship Brian O'Connor Slides|Notes
12:50-2:00pm Lunch Break

1:30pm-2:00pm NIH Breakout: NIH Coordination Working Group Discussion of Priority Next Steps NIH Only (via separate invitation)
2:00-2:15pm Use Case Overview: The Journey of a NCPI Use Case Asiyah Lin Slides|Notes
2:15-3:20pm Review of Current Scientific Use Cases Moderator: Valentina Di Francesco Slides|Notes

2:15-2:30pm
Leveraging Functionally Equivalent Pipelines for Long-Read Data on Different 
Systems Owen Hirschi Slides|Notes

2:30-2:50pm
Interoperability between Kids First & Undiagnosed Diseases Network (UDN) Data via 
dbGaP/SRA Valerie Cotton, Allison Heath Slides|Notes

2:50-3:05pm Genetic Sex as a Biological Variable and X-inactivation Melissa Wilson Slides|Notes

3:05-3:20pm
Conducting reproducible science in PIC-SURE interoperating with Seven 
Bridges/Terra Simran Makwana Slides|Notes

3:20-4:00pm
Synthesize Goals and Next Steps for the next 6 Months, with focus on driving use 
cases Stan Ahalt, Jon Kaltman Slides|Notes

https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.gebbbe53de3_0_200
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.o0nqtwdyieyf
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.geb81fc9fba_0_146
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.sx2ynac0f6kz
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.geb81fc9fba_0_181
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.dek70a5qblpn
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.geb81fc9fba_0_200
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.c291l1vtmmf
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.geb81fc9fba_0_200
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.c291l1vtmmf
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.geb81fc9fba_0_210
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.a0r44go6h0z6
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.gf2913ee2c4_6_15
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.81ol05hduxmw
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.gf2913ee2c4_6_35
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.9zkhx4ux65pu
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.gf2913ee2c4_6_45
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.beisxloqxsrx
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.geb81fc9fba_0_210
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.a0r44go6h0z6


Meeting Deliverable: NCPI Glossary (Ahalt)

● While we often use the same words, 
we sometimes use them to mean 
different things. 

● We hope this Glossary will be a 
concrete deliverable at the end of the 
meeting to help us coalesce around 
common definitions and/or highlight 
differences.

● Please review and add your 
definitions to listed words or add new 
words 

https://docs.google.com/document/d/1nqonHb9gsa-V8hG46qbtOWRbf1aWR2y8aylfkG1LRzo/edit?usp=sharing
https://docs.google.com/document/d/1nqonHb9gsa-V8hG46qbtOWRbf1aWR2y8aylfkG1LRzo/edit?usp=sharing


NIH Workshop on Cloud-Based Platforms Interoperability

Demo of Successful 
Federated Use Case: 

From Search to FHIR to Workspace

Brian O'Connor, Jack DiGiovanna, Robert Carroll



FHIR & Search

Data Access & Compute



Data Life Cycle

Submit

Review

Review

TransformCollect

Define Create DD

Transform

Search

Analyze

ExportRelease

Transform

Data Collectors

Data Submitters

Data Ingesters

Data Analysts

Feedback loops to 
iteratively refine process



AnVIL ServicesAnVIL Processes

Platforms and Research Users

Review

Research User

Transform

Search

Analyze

Export

Release

Transform

Notebooks

FHIR

DRS

Others

Ingest
Which studies have 
Diabetes data?

Where is the data on 
these participants?

How can I format the 
data for my tools?

What exciting new 
results will I discover?



AnVIL ServicesAnVIL Processes

Study summary use cases

Research User

SearchFHIR
Which studies have 
Diabetes data?

KF ServicesKF Processes

FHIR

Platform ServicesPlatform 
Processes

FHIR

Term annotation
Study Summaries

If the underlying studies do not have 
structured concepts, how does that 
affect the use case?
What processes can we apply to assist?
What tools can be implemented to help 
research users?



NCPI Phenotype 
Translation Tool

AnVIL ServicesAnVIL Processes

Additional tool / service layers

Research User

Transform

FHIR Generate list of all 
Phenotypes for 
participants A, B, C

KF ServicesKF Processes

FHIR

Platform ServicesPlatform 
Processes

FHIR

Term annotation
NCPI Phenotype Generates list of 

all Phenotypes

Analyze



AnVIL ServicesAnVIL Processes

Platforms and Research Users

Research User

Analyze

FHIR

Which participants 
developed 
Phenotype A before 
Phenotype B?

KF ServicesKF Processes

FHIR

Platform ServicesPlatform 
Processes

FHIR

Temporal 
notations



Representing Study Data

● Providing detailed study metadata is very important to understanding the data 
that’s presented.

● dbGaP has set the standard for information that’s available, and they are working 
towards “modernizing” the representation.

● This is currently organized in FHIR, but it’s using a custom extension approach.
● We have built a proposal using more FHIR native approaches that should enable 

easy lift-over for existing data, programmatic definitions for new data, and 
structured links within the metadata.

● This model is developed in the context of researchers accessing existing 
research data.



Big picture



Products

● FHIR Example: https://github.com/anvilproject/DD-On-FHIR 
● Study Summary Tool: 

https://github.com/NIH-NCPI/ncpi-study-summary-generation-tool 
● Study Browser Tool: 

https://github.com/NIH-NCPI/ncpi-fhir-study-summary-browser 

https://github.com/anvilproject/DD-On-FHIR
https://github.com/NIH-NCPI/ncpi-study-summary-generation-tool
https://github.com/NIH-NCPI/ncpi-fhir-study-summary-browser


Demo!

● Using the NCPI FHIR Implementation guide, we have several studies 
loaded into FHIR servers.

○ AnVIL internal test server on Google Healthcare API
○ KF development server running Smiles CDR on AWS

● Eric Torstenson developed and ran a ResearchStudy summary tool, 
which generated summary objects that could be made available 
publicly.

● I’ve written a quick Shiny app that looks at those summaries to 
generate some interactive content.

● Live demo if possible













FHIR & Search

Data Access & Compute



Inverting the Model of Genomic Data Sharing

Traditional: Bring data to the researcher Goal: Bring researcher to the data

Schatz, Philippakis et al. (2021) bioRxiv. doi: https://doi.org/10.1101/2021.04.22.436044 

AnVIL, BioData Catalyst, CRDC, and GMKF have 
~11PB of data accessible on the cloud for ~831K participants

https://doi.org/10.1101/2021.04.22.436044


NCPI Systems Interoperation WG

The NCPI Systems 
Interoperation Working Group 
spearheads technical 
improvements to the NCPI 
participating cloud-based 
platforms that enable improved 
interoperability. 

https://anvilproject.org/ncpi 

https://anvilproject.org/ncpi/working-groups#nih-systems-interoperation-working-group
https://anvilproject.org/ncpi/working-groups#nih-systems-interoperation-working-group
https://anvilproject.org/ncpi


Researcher Use Cases Driving Work

We worked with multiple researchers to define 11 driver use cases for our work

https://docs.google.com/document/d/1y7Mt0JFA4REp2IELlWAVwiIrq_6i7_n3tQOpoxzMeWI/edit?folder=1ApY0On_TOUuitMoPFznkLbcxmBNOPA7b#


PORTALS WORKSPACES

Data portals connect (intra-IC) with analysis systems (workspaces)

Cloud
Resources

When NCPI Sys Interop Started (Jan 2020)



Our Vision for Interoperability

PORTALS WORKSPACES

Data Access

PFB

AnVIL BD Cat KF CRDC

DRS DRS DRS DRS

PFB Import

DRS Client

Search 
Result 
Handoff PFB

PFB Import

DRS Client

PFB Import

DRS Client
Analytic

al

Results
FHIR → PFB

PFB

… and other workspaces

Data portals connect to any workspaces (inter-IC), workspace access data (inter-IC)

Search

AuthN/Z
(RAS/dbGaP)



3 Key Standards in NCPI Systems Interop

Search Result Handoff: 
PFB (FHIR and Manifests)

Data Access: GA4GH DRS

Auth: RAS GA4GH Passports for 
AuthN/Z



NCPI Sys Interop's Progress

2020

2021

● MOUs/ISAs for RAS and system interconnects
● PFB for data handoff from portals to workspaces (BDCat & AnVIL)
● DRS for data access to AnVIL, BDCat, Kids First, and CRDC
● Progress on Researcher Use Cases

● NIH RAS for authentication 
● GA4GH standards evolved (Passports, DRS, etc)
● More systems working on PFB handoff (PDC)
● Prototyping FHIR → PFB bridge
● More workspaces supporting more DRS servers
● RAS Passports for Authorization designed 
● Researcher Use Cases finishing/expanding



Some data was c
opied between sy

ste
ms d

ue to
 

delays 
in RAS M

3 AuthZ

Use Case Success Stories
Use Case #5: Wilson McKerrow et al. LINE1 analysis on the CGC spanned Proteomics Data 
Commons, TCGA, and GTEx

Use Case #1B: Deanne Taylor et al. PCGC analysis on CAVATICA and BDC powered by SB spanned 
the PCGC data governed by Kids First and PCGC data governed by TOPMed.

Proof of concept: KF, TCGA, 
GTEx, and TOPMed data in 
CAVATICA  April 2021

https://docs.google.com/document/d/1y7Mt0JFA4REp2IELlWAVwiIrq_6i7_n3tQOpoxzMeWI/edit?folder=1ApY0On_TOUuitMoPFznkLbcxmBNOPA7b#heading=h.irce8exull7d
https://docs.google.com/document/d/1y7Mt0JFA4REp2IELlWAVwiIrq_6i7_n3tQOpoxzMeWI/edit?folder=1ApY0On_TOUuitMoPFznkLbcxmBNOPA7b#heading=h.irce8exull7d
https://anvilproject.org/ncpi


UX not yet optimal

Fast (<12 mins including 
AuthN) flow leveraging DRS 
but clear opportunities to 
improve, use a single AuthZ 
(RAS), and reach a wider 
user base. 



Improved UX

https://docs.google.com/file/d/1B_PaSY7ykBa-XQQNtSR8AH27RdeaP-2d/preview


Use Case Success Stories
Use Case #7: Tim Majarian's cross dataset analysis for Congenital Heart Disease
“We performed an association analysis, interrogating the effect of rare exonic variation on CHD risk at a 
fraction of the cost that would have otherwise been incurred without these interoperability tools.”

PFB Import

DRS Client

PFB Import

DRS Client

AnVIL BD Cat KF

DRS DRS DRS

WDL CWL

Portals

Cloud
Compute 
Platforms

Cloud
Storage

① Find Data

② Compute on 
Cloud 

Workspaces

③ Access Data 
on Cloud 
StorageSome data was c

opied between sy
ste

ms…

GMKF co
pied to

 Te
rra

 due to
 lack 

of A
WS DRS su

pport

https://docs.google.com/document/d/1y7Mt0JFA4REp2IELlWAVwiIrq_6i7_n3tQOpoxzMeWI/edit?folder=1ApY0On_TOUuitMoPFznkLbcxmBNOPA7b#heading=h.irce8exull7d


DRSDRSDRSDRS

Passports

NIH RAS

Our Latest Use Case Success Story

No data was d
uplica

ted acro
ss 

sys
tems!

Use Case #11: Melissa Wilson's use case examining Sex as a Biological Variable
Assessing the state of X and Y chromosome calling, we created a Terra workspace referencing AnVIL, BioData 
Catalyst, CRDC, and Kids First datasets. We used DRS to access data on demand without copying.

PFB & Manifest

https://docs.google.com/document/d/1y7Mt0JFA4REp2IELlWAVwiIrq_6i7_n3tQOpoxzMeWI/edit?folder=1ApY0On_TOUuitMoPFznkLbcxmBNOPA7b#heading=h.irce8exull7d


Our Latest Use Case Success Story

http://www.youtube.com/watch?v=Gr0C1KYOZi8


Priorities for 2022

Finish RAS Milestone 3

Simplify connecting 
data source through 

single, RAS 
identity/authorization

Multiple account links
A single RAS-based account link

via RAS



Connect more portals + data repositories

manifest

manifest

Bespoke Scripts

AnVIL

DRS

AnVIL

DRS

AnVIL

DRS

AnVIL

DRS

repo

DRS

Send To…
via PFB, 
FHIR

Users love the ability to "send to…" a workspace, add to 
more portals, make it easy to add new data repositories 

Common Approaches

Priorities for 2022



Tell Users!
Work with Outreach to let users know they can work with 11PB of data in these platforms today!

DRSDRSDRSDRS

Passports

NIH RAS

PFB & Manifest

Priorities for 2022



NCPI Systems Interoperation WG

Thank you to everyone that has 
made NCPI Systems 
Interoperation possible!!

Please consider joining our 
meetings, you can find more 
information at:

https://anvilproject.org/ncpi 

https://anvilproject.org/ncpi


NIH Workshop on Cloud-Based Platforms Interoperability

Updates on Key Topics 
Part 1

PFB, FHIR and RAS

Becky Boyles, Moderator



Reminder - What is PFB?

● The Portable Format for Biomedical Data (PFB) is a self-contained, 
self-describing, application independent bulk format for clinical, 
phenotype or other structured data.

● It is based upon Avro
● It encapsulates:

○ Data model / data dictionary 
○ The bulk data itself
○ Pointers to third party controlled vocabularies for data elements

● It started based upon Gen3’s graphical data model, but you can define 
PFB formats for any data model, relational, graph model, etc.

● For data versioning, support for multiple platforms and applications, 
long term support for data, it is helpful to have a self-contained bulk 
format



PFB - 1 (Grossman)

Updates Gaps/Next Steps 
Gen3 ● Gen3 is formulating a feature around functionality to 

allow external users to download study level PFBs 
via an API. The intent is to create a process to host 
PFB files that can be downloaded via DRS URIs 
externally existing data ingestion and submission 
would continue.  An added ability to handoff PFBs 
would be available with this feature

● Working closely with other groups to improve interop 
testing and Quality around PFB handoffs

● Adding ability to export PFBs to 3 new destinations.  
These options will be provided in BioData Catalyst 
(export to export to CGC, CAVATICA, BDC powered 
by SBC) and in AnVIL (CGC and CAVATICA) 
supporting greater interoperability

● Complete review of feature document and design for 
providing ability to download study level PFBs.  Plan 
for work to implement.

● Continue commitment to Quality by supporting 
interop testing for various test cases around PFB 
handoffs.  

Seven 
Bridges

Seven Bridges is developing interop solution to enable 
a user to send PFB from Gen3 systems outside of 
BioData Catalyst (like AnVIL) to BioData Catalyst 
Powered by Seven Bridges. 

Pilot users to test the feature



PFB - 2 (Grossman)

Updates Gaps/Next Steps 

Terra ● Terra currently supports PFB import from the AnVIL 
and BioData Catalyst data portals

● Continued support of PFB as additional portals 
support the convention, currently working with the 
PDC portal

● Adding automation for ETL process of PFB in FHIR
● Adding automated transfer of PFB onto Healthcare 

API (FHIR)

Kids First FHAVRO: A generic Java library for converting FHIR 
resources into Avro and vice-versa. Avro schemas are 
obtained from project’s FHIR implementation guide.

● Enable developers to manage FHIR resources using 
the well-established Avro software ecosystem (e.g. 
Spark, Kafka)  

● Open source: 
https://github.com/Ferlab-Ste-Justine/fhavro Apache 
License 2.0

● Current status: in active development

● Generating Avro schema from a profile
● Generating schema from NCPI implementation guide 

https://github.com/Ferlab-Ste-Justine/fhavro


PFB - 3 (Grossman)

Updates Gaps/Next Steps 

NCBI NCBI pioneered portable genomic data in 2011 with 
VDB, the foundation of SRA storage. It is a 
schema-driven columnar store with high compression, 
capable of representing any type of data, and 
organized into transportable units. The SRA uses 
these to model sequencing runs that was initially used 
across the INSDC.

Gap: Having provided APIs to access VDB, many tool 
vendors have not yet updated. 

Next Step: The VDB team is ready to guide tool 
vendors who are now willing to update in their 
adoption.

NCPI 
Outreach

Linking to documentation of PFB at 
https://anvilproject.org/ncpi/technologies

Keep PFB documentation up to date and expand as 
needed.

https://anvilproject.org/ncpi/technologies


FHIR - 1 (Carroll)

Updates Gaps/Next Steps 
AnVIL FHIR Services

● Proof of concept AnVIL FHIR server setup
● Currently access only for AnVIL dev team as 

development continues
FHIR Model

● Implemented transform to NCPI Model for CMG data
● Developed and implemented pilot release of a Study 

and Summary level model.
● REDCap FHIR module has been updated to support 

export resources at minimum requirements.

● Wider release of FHIR server will need to wait until 
Terra picks up managed service for FHIR
● Team engaged with Terra engineering
● Project plan in place to create process to configure 

service and ensure authorization
● Continued onboarding of existing datasets
● Testing and refinement of Study and Summary level 

model

BDCatalyst ● Loaded four test datasets using Bulk FHIR and built 
data ingestion pipelines to test Bulk FHIR standard in 
PIC-SURE

● Prototyped FHIR server deployments in both the 
Google and Azure clouds

● Prototyped conversion of synthetic HL7v2 and 
C-CDA documents into FHIR using Azure tools

● Prototyped FHIR to PFB export

● Continue to load appropriate data from FHIR sources 
in PIC-SURE

● Expand to use more real data sources and use cases 
(not test data) 

● Longer term, ensure appropriate data is accessible 
via FHIR as determined by the BDCatalyst project.

https://github.com/NIH-NCPI/ncpi-fhir-ig
https://github.com/anvilproject/DD-On-FHIR
https://github.com/anvilproject/DD-On-FHIR


FHIR - 2 (Carroll)

Updates Gaps/Next Steps 

Kids First 1. NIH NCPI FHIR Implementation Guide: 
https://nih-ncpi.github.io/ncpi-fhir-ig/index.html 
2. Loaded five projects released on dbGap & KFDRC:

● Kids First: Enchondromatoses (SD_7NQ9151J): 285 
Patients; 289 Specimens; 5,952 
DocumentReferences

● Kids First: Congenital Heart Defects 
(SD_PREASA7S): 2,966 Patients; 2,987 Specimens; 
16,506 DocumentReferences

● TARGET: Neuroblastoma (SD_YNSSAPHE): 277 
Patients, 614 Specimens; 3,380 
DocumentReferences

● Kids First: Familial Leukemia (SD_W0V965XZ): 620 
Patients; 373 Specimens; 3,076 
DocumentReferences

● Pediatric Brain Tumor Atlas - Children’s Brain Tumor 
Tissue Consortium (SD_BHJXBDQK): 4,170 
Patients; 48,240 Specimens; 43,004 
DocumentReferences

● Replicating dbGaP’s ResearchSubject model 
especially for curating various aggregate counts

● Developing a genomics module for sequencing and 
genomic workflow using Task and Observation

● Sustainable AuthN/AuthZ: The current AuthN/AuthZ 
flow requires an expiry ALB cookie and the 
acquisition of a cookie needs to be done manually. 
We therefore plan to implement OAuth2/OIDC setup 
supported via Keycloak.

● Exploring RAS-FHIR integration with Kurt R (UDN 
use case)

● Pedigree: Observation vs FamilyMemberHistory
● Phenotype: Condition vs Observation

https://nih-ncpi.github.io/ncpi-fhir-ig/index.html


FHIR - 3 (Carroll)

Updates Gaps/Next Steps 

NCBI 
dbGaP API

Overview: 1800 Studies comprising approx. 3 million subjects, 
370,000 variables and 2.5 billion observations.

Study level meta-data: The NCBI dbGaP FHIR API provide 
access to all of dbGaP studies meta data.  Users can search 
using multiple criteria including study title, sponsor, type 
(prospective, longitudinal, cohort,  case-control),  keyword, 
condition, and many others. 
https://dbgap-api.ncbi.nlm.nih.gov/fhir/x1/ResearchStudy

Variable level data: An initial FHIR research database populated 
with synthetic data from a few representative studies is in place 
for the development team and some limited beta testers to better 
understand the technology and how to best represent dbGaP data 
as a collaboration with NLM Research Data Finder. 

RAS Integration: A working prototype of RAS access 
mechanisms is expected to be completed in Q1 FY22 for testing 
with dbGaP control-access consent group and to allow authorized 
users to reach de-identified research.

● Current work is scaling up the servers and test loading more 
than 200 million observations.The ultimate goal is to provide 
seamless access to all of dbGaP metadata and phenotypic 
observations.  

● Continue development and testing to improve server 
performance.performance is a problem with big datasets such 
as dbGaP in native FHIR servers.  

● Integration of RAS will continue to be challenging due to 
constraints working with existing databases with different 
authorization systems

● NCBI will continue to collaborate with LHC NLM to map and 
standardize the variable data. dbGaP variables have 
inconsistent and irregular labels that will require substantial 
effort to harmonize.  

● Continue with integration coordination with NLM Research Data 
Finder https://lhcforms.nlm.nih.gov/fhir/research-data-finder/ and 
NCPI dataset catalog  NCPI Data | NCPI (anvilproject.org)

https://dbgap-api.ncbi.nlm.nih.gov/fhir/x1/ResearchStudy
https://lhcforms.nlm.nih.gov/fhir/research-data-finder/
https://anvilproject.org/ncpi/data


FHIR - 4 (Carroll)

Updates Gaps/Next Steps 

NCPI 
Outreach

Linking to documentation of FHIR at 
https://anvilproject.org/ncpi/technologies

Keep FHIR documentation up to date and expand as 
needed.

https://anvilproject.org/ncpi/technologies


RAS Update

Compute 
Environment

Workspaces
(various)

GA4GH DRS Data 
Servers

(U. Chicago)

NIH RAS

GA4GH 
Passports 

(NIH)



● RAS design work across a variety of teams and projects to date:
○ See:  RAS Authn/Authz "Milestone 3" Design with GA4GH Passports 

● Groups coordinated a 3 milestone plan: 
○ Milestone 1 : Login with RAS ✅
○ Milestone 2 : Gen3 uses RAS Visas as the authorization information instead of 

dbGaP telemetry files Skipping this
○ Milestone 3 : RAS Passport Visas can be used directly to access data resources, 

Central Fence is enabled by consistency across IC stacks 
     → designed in Q2-Q3 and now on an implementation timeline

RAS Key Docs & Milestones

https://docs.google.com/document/d/1amOGLwAbKkMSU6up_dHGhsuUF9SVFlllO0qjQSJYuVI/edit#


● We’ve worked with Kids First, CRDC, AnVIL and BDCat to converge on a common 
approach for Milestone 3

● We’ve tried to help by putting together a summary of two preferred approaches and 
collaboratively address concerns… goal is to add ability to access data with passports 
rather than taking away previous approach  

Summary of Milestone 3 

1: Current Gen3 
Approach

2: New Passport 
Approach&

https://docs.google.com/presentation/d/1iLxvU3odIlj9TzJxneejKce4K-SviskHBFHNYGLJwXw/edit#slide=id.gcc4868b5bf_0_0
https://docs.google.com/presentation/d/17nEjPw0Rl4XXT58hXPWmaLrx1rE3TDnyJkpxPpT73XM/edit#slide=id.gc83be50a2a_0_182
https://docs.google.com/document/d/1amOGLwAbKkMSU6up_dHGhsuUF9SVFlllO0qjQSJYuVI/edit#


New Passports Approach

● Systems can interact with RAS directly, using RAS GA4GH 
Passports + Visas to access data from DRS data servers 
such as Gen3:

○ Client request RAS Passport directly from RAS
○ Client repackages Passport while keeping RAS Visas 

intact
○ Passport is passed to DRS server in DRS data access 

request
○ DRS verifies and sends back a signed url

● Significantly improves the user experience for interoperability 
across NIH IC “stacks” by requiring just a single “account 
linking” with RAS (instead of multiple as is done today)

● RAS Passport + Visas then open up datasets that the users 
are authorized to use across systems like AnVIL, BDCat, 
CRDC, and GMKF as approved by researchers’ SO… 
this is transformative for interop!!



● Use the Passport from RAS unmodified (don't repackage)
○ Other passport brokers may use repackaged passports for developer/consortium 

access lists but don't mix with RAS visas
○ DRS 1.2 now supports sending multiple, complete passports in a DRS data access 

request

What We Learned Along the Way



● Requirement for mutual TLS authentication for client verification 
○ AnVIL, BioData Catalyst, CRDC, and GMKF indicated this is required

What We Learned Along the Way



● Teams agreed to a timeline/plan
○ Implementation of 

staging/dev by U. Chicago 
before end of 2021

○ Workspace platforms 
implementing/testing by end 
of Q1 2022

○ See signatures of platform 
architects, POs, and 
security team members

What We Learned Along the Way



● U. Chicago has shared a detailed 
technical plan with the RAS and other 
teams
○ Milestone 2 not needed
○ Gen3 plan needed for building 

clearinghouse function in G3FS
○ "The RAS team does not need to 

review another version of this technical 
planning document. 

○ We are ready to provide support on 
the clearinghouse design as needed. "

What We Learned Along the Way



RAS - 1 (O’Connor)

Updates Gaps/Next Steps 

Gen3 ● Full implementation of RAS for AuthN
● Continued discussion of milestones 3 to enable full 

AuthZ using RAS passports directly
● Required SIA completed by U Chicago and signed off 

by CBIIT security 

● Full consensus on plans for milestone 3 to enable 
use of RAS passports 

● Implementation of tasks established in the milestone 
3 document

Seven 
Bridges

● Seven Bridges working to get RAS passports directly 
from RAS as part of UDN/NCBI/SRA use case. 

● Full implementation of RAS for AuthN
● ISAs signed with all relevant systems
● Approval of current RAS milestone 3 plans

● Upstream implementation of RAS for AuthZ and use 
of RAS passports in all systems

● Rapid and robust SOP for support of end users



RAS - 2 (O’Connor)

Updates Gaps/Next Steps 

Terra Terra is code complete on a new service the External 
Credentials Manager (ECM) which can obtain a 
RAS-issued Passport from RAS using the RAS v1.1 
passport specification and can monitor to identify 
expiring visas and request updated visas. This is 
currently on Terra's non-production environment and 
will not be deployed or utilized until Gen3's DRS work 
is complete and Terra has completed the work for 
sending a RAS Passport to a Gen3 DRS server for 
data access. 

Terra is currently planning the development work for 
sending a RAS Passport to a Gen3 DRS server for 
data access.

PIC-SURE Compatibility with Gen3 RAS based authentication, still 
using Gen3 based authorization.

Leveraging RAS Passports for Authorization once 
available.



RAS - 3 (O’Connor)

Updates Gaps/Next Steps 

NCBI NCBI has released a RAS Clearinghouse v1 service that 
processes RAS 1.1 passport tokens. This service is used by the 
dbGaP DRS v1.0+ service, with extended features for processing 
passports that have now been incorporated into DRS v1.2. Online 
dbGaP genomic data stored in the SRA can be reached by 
POSTing a RAS passport and DRS id to the DRS service.

● Minor adjustments to bring dbGaP DRS in line with v1.2
● Pilot passport v1.2 in support of FHIR
● Provide externally accessible pre-release support for 

developers

NCPI 
Outreach

Linking to documentation of RAS at 
https://anvilproject.org/ncpi/technologies

Keep RAS documentation up to date and expand as 
needed.

https://anvilproject.org/ncpi/technologies


NIH Workshop on Cloud-Based Platforms Interoperability

Lunch Break 1:00-1:45pm ET 

(and RAS Breakout 1:15-1:45pm ET)



Breakout 1 Instructions (Patton)

We will open the RAS breakout room in this same Zoom. This breakout will last from 
1:15-1:45 p.m. ET

● If you have downloaded the latest version of Zoom (instructions and how-to 
video), you can move yourself into your preferred room. 

● Otherwise, request that meeting host move you to your room. 

We will have breakout rooms for other key topics this afternoon. 

Breakout Report Backs will be first on the agenda for Day 2. 

We will reconvene in the plenary session at 1:45 p.m. ET.

https://support.zoom.us/hc/en-us/articles/201362233-Upgrade-update-to-the-latest-version
https://youtu.be/E7zERcVLUBM
https://youtu.be/E7zERcVLUBM


NIH Workshop on Cloud-Based Platforms Interoperability

Updates on Key Topics 
Part 2

End-User Cloud Costs, Search and Other 
Interoperability Efforts

Becky Boyles, Moderator



End-User Cloud Costs - 1 (Schatz)

Updates Gaps/Next Steps 

CRDC ● Continued use of $300 pilot credits for new users
● Continued use of benchmarking data for published 

tools
● File archiving on AWS added to Seven Bridges for 

users to save on storage costs
● FireCloud has expanded its tools for cloud cost 

estimation with in-app cost reporting. Users can now 
see cost incurred on a per submission and per 
workflow basis

● Continued documentation on AWS and Google costs, 
breakdown of costs for each analysis per NCI Cloud 
Resource

● New tutorial coming soon describing how to estimate 
cloud costs

AnVIL ● AnVIL Cloud Credits (AC2) Program initiated 
● Offering $300 in cloud credits 
● Developed a cloud cost budget justification 

spreadsheet & template
● Improved cloud cost calculations released on 

AnVIL/Terra
● Started a project to empirically measure the costs of 

popular genomics tools: talk

● Continuation and possible expansion of the AnVIL 
Cloud Credits (AC2) Program

● Develop a technical report on empirical cloud costs 
by Summer 2022

https://anvilproject.org/news/2021/04/12/announcing-anvil-cloud-cost-credits-program/
https://support.terra.bio/hc/en-us/articles/360046295092-Set-up-billing-with-300-Google-credits-to-explore-Terra
https://anvilproject.org/learn/investigators/budget-templates
https://docs.google.com/presentation/d/1TQwzxvd93cQhHoyF6qYJ4cldmAyQi9bMiXq5fAnKtcg/edit?usp=sharing


End-User Cloud Costs - 2 (Schatz)

Updates Gaps/Next Steps 

BDCatalyst ● Offering $500 cloud credits through the NHLBI Cloud 
Credits program with an opportunity to request more 
funds for Heart, Lung & Blood research.

● September Cloud Costs Community Hour: notes, 
slides, and Youtube videos available

● Published documentation on managing team costs, 
estimating workflow costs, and setting up spend 
alerts on Terra and estimating total cloud costs on 
SBG

● Launch of Project Per WorkSpace (PPWS) on Terra 
to support improved cost reporting functionality

● STRIDES enhancing Dashboard to provide users 
with more visibility and timeliness into cloud credits 
available and spent.

● Seven Bridges investigating adding file archival 
options on Google Cloud.

● Identify and evaluate solutions for BYO cloud credits

Kids First ● All new users receive $100 in pilot credits to explore 
CAVATICA (Seven Bridges).

● Training materials related to costs are available 
through the Kids First DRC Help Center and 
Cavatica’s Support Documents.

● Wrote a report assessing the successes and lessons 
learned of a 2.5 year long pilot cloud credits program

● Finalize new guidelines and training materials to 
launch a public Cloud Credits program for Kids First 
users based on our own pilot’s conclusions and 
recommendations of other NCPI platforms.

https://bdcatalyst.freshdesk.com/support/discussions/topics/60000406524
https://bdcatalyst.freshdesk.com/support/discussions/topics/60000406524
https://youtube.com/playlist?list=PLSIGopyrrU83YUisJHl95BMVj2kw6cDF9
https://support.terra.bio/hc/en-us/articles/360047235151-Best-practices-for-managing-shared-team-costs
https://support.terra.bio/hc/en-us/articles/360037862771-How-much-did-a-workflow-cost-
https://support.terra.bio/hc/en-us/articles/360057589931-How-to-set-up-and-use-GCP-budget-alerts
https://support.terra.bio/hc/en-us/articles/360057589931-How-to-set-up-and-use-GCP-budget-alerts
https://sb-biodatacatalyst.readme.io/docs/estimate-and-manage-your-cloud-costs
https://terra.bio/moving-to-a-project-per-workspace-model-for-improved-resource-management/
https://www.notion.so/d3b/What-costs-are-there-for-using-Kids-First-data-and-Cavatica-860ec33e18ee41fd995145ee35b884d6
https://docs.cavatica.org/docs/cloud-infrastructure-pricing
https://docs.google.com/document/d/14EaXbFSlsqttTPm4m9BT_S-USlqXFw5wbenb1oam3DM/edit
https://docs.google.com/document/d/14EaXbFSlsqttTPm4m9BT_S-USlqXFw5wbenb1oam3DM/edit


End-User Cloud Costs - 3 (Schatz)

Updates Gaps/Next Steps 

NCBI ● No egress costs for SRA datasets stored in AWS 
Open Data (ODP) buckets and GCP Public Dataset 
Program

● No egress costs to access SRA data on AWS or GCP 
from within the respective cloud compute 
environments, if running from the correct regions; 
compute in the cloud is at user expense

● NCBI’s Cloud Data Delivery Service provides free 
“thaw” from cold storage and delivery to users’ 
buckets of SRA data in cold storage classes on AWS 
and GCP; per-user limits apply

● Example user costs can be found here

● All public SRA data is in AWS ODP, but more 
controlled access (dbGaP) sequence data is coming

https://www.ncbi.nlm.nih.gov/sra/docs/data-delivery/
https://www.ncbi.nlm.nih.gov/sra/docs/sra-cloud-access-costs/


Search - 1 (Rogers)

Updates Gaps/Next Steps 

CRDC ● Seven Bridges Cancer Genomics Cloud (CGC) 
complete UI for integration of Cancer Data Service 
(CDS) datasets now available

● Ongoing work to harmonize metadata and identifier 
standards across the CRDC to better enable search 

● Cancer Data Aggregator (CDA) Release 1 launch to 
enable query of Genomic Data Commons (GDC) and 
Proteomic Data Commons (PDC) open access data

● UAT testing of CDA Release 1

● Collaborated with Center for Cancer Data 
Harmonization (CCDH) team on end-to-end workflow 
demonstration of CRDC interoperability use cases

● Integration of Seven Bridges CGC and the CDA via 
Jupyter notebook

● Continued efforts at harmonizing metadata and 
identifier standards across CRDC

● CDA Release 2 launch scheduled to connect GDC, 
PDC and Imaging Data Commons (IDC) open access 
data

● Obtain Authority to Operate (ATO) to publicly launch 
CDA API and enable controlled-access data query

● Integrate with Cloud Resources (cloud analysis 
platforms) that provide CDA front end interface for 
UAT

https://harmonization.datacommons.cancer.gov/
https://harmonization.datacommons.cancer.gov/


Search - 2 (Rogers)

Updates Gaps/Next Steps 

BDCatalyst ● Open Access search for phenotypic (PIC-SURE) and genomic 
data (Seven Bridges) prior to authorization

● File and variable level search (phenotypic and genomic data) 
from User Interface on PIC-SURE

● File and variable level search (phenotypic and genomic data) 
from PIC-SURE API on Terra and Seven Bridges

● Semantic, public, full text, variable granularity search of 
TOPMed phenotypic concepts and dbGaP studies with 
explainable results, provenance in biomedical knowledge 
graphs, links to peer reviewed literature, and preliminary 
harmonization. (Dug)

● Open Access Study-Level Search prior to Login through Gen3 
Discovery Page

● Subject, Study, and File Level Search (w/ secure limiting of 
results prior to authorization) through Gen3 Exploration Page

● Exposed search API’s for metadata, file object records, and 
genomic/phenotype data (GraphQL)

● Development of search use cases and 
personas

● Development of integrated search strategy 

● Interoperability of handoff of search results 
to analysis workspaces across ecosystems - 
finding key use cases to drive development



Search - 3 (Rogers)

Updates Gaps/Next Steps 

Kids First ● All clinical, phenotypic, demographic, file data searchable 
[both faceted and text] in registered-tier Portal that anyone can 
access (if they agree to click-through terms). Key non-Kids 
First datasets are also searchable in the Portal 
(interoperability with TARGET, CBTN etc). Filters applied to 
dynamic visualizations to build cohorts of multiple datasets 
and ability to identify children affected with multiple conditions 
(e.g., cancer & birth defects). 

● All source data (as provided by submitters) made searchable 
in addition to “harmonized” HPO, MONDO, and NCIt terms

● Variant Database enables search of variants with annotations 
from ClinVar, TOPMed, Gnomad and the ability to identify 
which datasets include that variant and aggregated 
phenotypes.

● All studies are searchable in dbGaP and grouped in an 
umbrella BioProject Study

● (see slide about FHIR)

● Back-end API is migrating from custom data 
service to a FHIR-based data service for 
interoperability with Portal, CAVATICA, and 
other tools. 

● 6 out of 22 Kids First studies loaded into the 
Variant Database, more to be loaded

● Improvement to Variant Database in the 
Portal and the launching of the Variant 
Workbench (controlled access tool) which 
using table/matrix formats to find 
participants of interest and run analyses on 
a SPARK cluster. 



Search - 4 (Rogers)

Updates Gaps/Next Steps 

AnVIL ● AnVILproject.org displays the dataset catalog

● Dataset Catalog - Newly added detail page for each 
study populated via dbGaP FHIR API and Terra.

● Dataset Catalog - Deep link from the study page to 
dbGap “Request Access” page preserving the study 
context.

● Gen3 - Subject, Study, and File Level Search (w/ 
secure limiting of results prior to authorization) 
through Gen3 Exploration Page

● Gen3 - Exposed search API’s for metadata, file object 
records, and genomic/phenotype data (GraphQL)

● UX Research / Dataset Catalog UI updates to make 
the study detail pages more informative and useful.

http://anvilproject.org/data


Search - 5 (Rogers)

Updates Gaps/Next Steps 

NCBI Studies and Metadata: 
Web / SOLR faceted search for:
https://www.ncbi.nlm.nih.gov/gap/advanced_search/

FHIR Research Study resource:
https://dbgap-api.ncbi.nlm.nih.gov/fhir/x1/ResearchStudy

Sequence Runs: Sequence Read Archive:
"controlled"[Access] - SRA - NCBI (nih.gov)

Gap: Coordinated Sequence catalog/API format

Next steps: 
Linking access request system to search interfaces.

Adding metadata and phenotypic data as RAS 
enabled FHIR API

NCPI- 
portal

● Held a “Mini Hackathon” for Dataset Catalog API 
integration AnVIL, BDC, CRDC db GaP studies all 
refreshed automatically via APIs. 

● Newly added study descriptions for each dataset with 
data from dbGaP

● Deep link to dbGap “Request Access” from each 
study.

● Refresh KF dbGaP studies via API
● Read non dbGaP studies via API.
● UX research / Incremental UI updates.
● Explore deeper integration with platform APIs and 

search engines.
● POC of integration with Dug semantic search.

https://www.ncbi.nlm.nih.gov/gap/advanced_search/
https://dbgap-api.ncbi.nlm.nih.gov/fhir/x1/ResearchStudy
https://www.ncbi.nlm.nih.gov/sra?term=%22controlled%22%5BAccess%5D


Other Interoperability Efforts - 1 (Ahalt)

Updates Gaps/Next Steps 

CRDC ● DRS Client added to CGC (now has both Server and 
Client)

● Push button connection between CGC, BDC, and 
Cavatica utilizing DRS endpoints

● Ability to connect to any open DRS endpoint or add 
known DRS endpoints

● Broad FireCloud using DRS to integrate Proteomics 
Data Commons datasets

AnVIL ● Forward looking work at workflow interoperability 
● Forward looking work at utilizing generic "app" 

definitions for extending the AnVIL platform (e.g. 
expanding the Leo service that powers Galaxy 
integration)

● Continue to collaborate with BDCatalyst and other 
NCPI teams on the development of the "app" 
interface and extension of the Leo component to 
support it

BDCatalyst ● Imaging: POC Nifti ingestion workflow
● New co-leads of Tools & Apps WG, proposed tiered 

approach for establishing criteria to support V3PAs
● Established Tool Trust Tiger Team (T4) to address 

data protections and workflow credibility standards
● Ongoing discussion between PIC-SURE and AnVIL

● Identification of use cases to drive next interop efforts
● Test RAS using incoming SRA data (PCGC)
● Continued exploration in imaging access and 

analysis, eg ability to support new image formats



Other Interoperability Efforts - 2 (Ahalt)

Updates Gaps/Next Steps 

Kids First Active cross-platform use cases include: 
● CFDE (Kids First and HubMap: running common 

workflows, integrated knowledge graph; multiple 
DCCs: develop FHIR profiles for CFDE human 
datasets; exploring CAVATICA use)

● INCLUDE (Data Hub launching in March) - interop on 
genomic data of children with DS & leukemia and 
CHD

● CARING for Children with COVID: share pediatric 
COVID clinical data through FHIR API for ImmPort 
and BioData Catalyst to interoperate with.

Additional use cases of interest:
● FaceBase - craniofacial birth defects data, human 

and model - also other model organism databases 
● ABCD/HBCD (NDA) - pediatric genomics and 

imaging
● RDCRN - exploring CAVATICA use 

New DATA Scholar starts 9/27, she will engage users, 
document use cases, propose, test and implement 
solutions, coordinate with NCPI and stakeholders

https://commonfund.nih.gov/dataecosystem
https://www.nih.gov/include-project
https://caring4kidswithcovid.nih.gov/
https://datascience.nih.gov/data-scholars-2021/amplifying-and-sustaining-the-impact-of-childhood-cancer-structural-birth-defect-and-down-syndrome-data


Other Interoperability Efforts - 3 (Ahalt)

Updates Gaps/Next Steps 

NCBI All dbGaP Approvals delivered to RAS

dbGaP DRS in Public
See: dbGaP DRS Documentation

IDX service in Public 
See: SRA IDX Documentation

FHIR Research Study API 
See: 
https://dbgap-api.ncbi.nlm.nih.gov/fhir/x1/ResearchStu
dy

dbGaP File Selector and SRA Run Selector configured 
for RAS Auth (in development)

https://locate.be-md.ncbi.nlm.nih.gov/ga4gh/drs/v1/
https://locate.be-md.ncbi.nlm.nih.gov/idx/v1/
https://dbgap-api.ncbi.nlm.nih.gov/fhir/x1/ResearchStudy
https://dbgap-api.ncbi.nlm.nih.gov/fhir/x1/ResearchStudy


NIH Workshop on Cloud-Based Platforms Interoperability

Breakouts
PFB & FHIR,

Other Interoperability Efforts



Breakout 2 Instructions (Patton)

We will open the PFB/FHIR and and Other Interoperability Efforts breakout rooms 
in this same Zoom. These breakouts will last until 3:10 p.m. ET

● If you have downloaded the latest version of Zoom (instructions and how-to 
video), you can move yourself into your preferred room. 

● Otherwise, request that meeting host move you to your room. 

We will then have a brief break and open the breakout rooms for End-user Cloud 
Costs, Search, and Other Interoperability Efforts. 

Breakout Report Backs will be first on the agenda for Day 2. 

https://support.zoom.us/hc/en-us/articles/201362233-Upgrade-update-to-the-latest-version
https://youtu.be/E7zERcVLUBM
https://youtu.be/E7zERcVLUBM


NIH Workshop on Cloud-Based Platforms Interoperability

Plan for Day 2

Becky Boyles



Agenda: Day 2 All times ET (Ahalt)
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Time Activity Owner Links

11:00-11:10am
Welcome and Goals Day 2: Synthesize next steps, driving use cases, determine 
NIH/NCPI priorities Stan Ahalt Slides|Notes

11:10-12:40pm

Breakout Report Backs and Discussion
•PFB (10 min) (Grossman)
•FHIR (10 min) (Carroll)
•RAS (20 min) (O'Connor)
•End-User Cloud Costs (20 min) (Schatz)
•Search (20 min) (Rogers)
•Other Interoperability Efforts (10 min) (Ahalt) Moderator: Becky Boyles Slides|Notes

12:40-12:50pm GA4GH Relationship Brian O'Connor Slides|Notes
12:50-2:00pm Lunch Break

1:30pm-2:00pm NIH Breakout: NIH Coordination Working Group Discussion of Priority Next Steps NIH Only (via separate invitation)
2:00-2:15pm Use Case Overview: The Journey of a NCPI Use Case Asiyah Lin Slides|Notes
2:15-3:20pm Review of Current Scientific Use Cases Moderator: Valentina Di Francesco Slides|Notes
2:15-2:30pm Genetic Sex as a Biological Variable and X-inactivation Melissa Wilson Slides|Notes

2:30-2:50pm
Interoperability between Kids First & Undiagnosed Diseases Network (UDN) Data via 
dbGaP/SRA Valerie Cotton, Allison Heath Slides|Notes

2:50-3:05pm
Leveraging Functionally Equivalent Pipelines for Long-Read Data on Different 
Systems Owen Hirschi Slides|Notes

3:05-3:20pm
Conducting reproducible science in PIC-SURE interoperating with Seven 
Bridges/Terra Simran Makwana Slides|Notes

3:20-4:00pm
Synthesize Goals and Next Steps for the next 6 Months, with focus on driving use 
cases Stan Ahalt, Jon Kaltman Slides|Notes

https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.gebbbe53de3_0_200
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.o0nqtwdyieyf
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.geb81fc9fba_0_146
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.sx2ynac0f6kz
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.geb81fc9fba_0_181
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.dek70a5qblpn
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.geb81fc9fba_0_200
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.c291l1vtmmf
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.geb81fc9fba_0_200
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.c291l1vtmmf
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.geb81fc9fba_0_210
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.a0r44go6h0z6
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.gf2913ee2c4_6_15
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.81ol05hduxmw
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.gf2913ee2c4_6_35
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.9zkhx4ux65pu
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.gf2913ee2c4_6_45
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.beisxloqxsrx
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.geb81fc9fba_0_210
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.a0r44go6h0z6


Meeting Deliverable: NCPI Glossary

● Remember to keep populating the NCPI Glossary with new words or additional 
definitions 

● We hope this Glossary will be a concrete deliverable at the end of the meeting to 
help us coalesce around common definitions and/or highlight differences.

https://docs.google.com/document/d/1nqonHb9gsa-V8hG46qbtOWRbf1aWR2y8aylfkG1LRzo/edit?usp=sharing
https://docs.google.com/document/d/1nqonHb9gsa-V8hG46qbtOWRbf1aWR2y8aylfkG1LRzo/edit?usp=sharing


NIH Workshop on Cloud-Based Platforms Interoperability

Breakouts
End-user Cloud Costs, Search



Breakout 3 Instructions (Patton)

We will open the End-user Cloud Costs and Search breakout rooms in this same 
Zoom. These breakouts will last until 4:00pm ET

● If you have downloaded the latest version of Zoom (instructions and how-to 
video), you can move yourself into your preferred room. 

● Otherwise, request that meeting host move you to your room. 

Breakout Report Backs are on the agenda at 11:10am ET on Day 2. 

https://support.zoom.us/hc/en-us/articles/201362233-Upgrade-update-to-the-latest-version
https://youtu.be/E7zERcVLUBM
https://youtu.be/E7zERcVLUBM


NIH Workshop on Cloud-Based Platforms Interoperability

NIH Cloud Platforms 
Interoperability 
Fall 2021 Workshop

Welcome to Day 2...

We’ll be starting shortly!



NIH Workshop on Cloud-Based Platforms Interoperability

Welcome and Goals Day 2: 
Synthesize next steps, driving use cases, determine 

NIH/NCPI priorities

Stan Ahalt



Virtual Meeting Roles (Patton)
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Role Purpose Assignee & Slack
Maestro:
Mute Master, Raised-Hand 
Monitor, & Security

Master of Zoom Ceremonies. Contact Amanda for questions about 
Zoom issues, breakout rooms, or other general questions or if you 
notice suspicious activity.

@Amanda Miller (amiller@renci.org)

Screen Sharing Will share screen and advance slides. @Julie Hayes
Slide Content Will update slide content throughout the meeting. @Sarah Davis

Moderator
Moderator listed for each agenda item. Moderator will prompt slide 
transitions during presentations and foster productive conversation 
during discussions.

Becky Boyles (@rboyles) Stan Ahalt (@stan)

Plenary Notetakers
All are encouraged to add comments to the Homepage and 
Meeting Notes

@Patrick Patton
@Paul Kerr
@Allie Gartland Gray

@Joe Asare
@Tom Madden
@John CheadleQ&A Monitor

Monitor questions in #oct_workshop Slack channel as well as 
Zoom Chat. Share Action Items, Decisions, and Outstanding 
Questions from Slack and Zoom to the Homepage and Meeting 
Notes

Time Watcher
Will try to keep us on time while still allowing room for important 
conversations.

@Sarah Davis

https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.rze1i0fv3vev
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.rze1i0fv3vev
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.rze1i0fv3vev
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.rze1i0fv3vev


Questions during the event? (Patton) 

Verbal Questions: There will be time for questions throughout the meeting. If you want to verbally ask 
a question, use the Zoom feature to "raise your hand" and the host will enable your audio and then call 
on you to ask your question.  

Zoom Chat: You can type questions via Zoom Chat throughout the meeting. Paul Kerr, Patrick Patton, 
Joe Asare, Allie Gartland-Gray, Tom Madden and John Cheadle will share questions from Slack and 
Zoom chat into the Homepage and Meeting Notes. 

Slack: Questions can be asked throughout the meeting by using the #oct_workshop Slack channel. 
We encourage anyone to write questions, comments, answers, or discussion in Slack at any time.  If 
you have not received an invitation to #oct_workshop, please email amiller@renci.org.
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https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit?usp=sharing
https://join.slack.com/share/zt-wev4nqr4-NcKovA3z9ZbfzFukBj_Gbw
https://join.slack.com/share/zt-wev4nqr4-NcKovA3z9ZbfzFukBj_Gbw
mailto:amiller@renci.org


Zoom download….  (Patton) 
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The latest version 

Want the ability to move independently between breakout sessions? 

We updated the meeting settings to allow attendees to move freely between the breakout rooms. This setting 
requires the latest version of Zoom. 

● Follow these instructions or 
● Watch this how-to video here: https://youtu.be/E7zERcVLUBM  

https://support.zoom.us/hc/en-us/articles/201362233-Upgrade-update-to-the-latest-version
https://youtu.be/E7zERcVLUBM


BDCatalyst Statement of Conduct (Ahalt)

The BioData Catalyst Consortium is dedicated to providing a 
harassment-free experience for everyone, regardless of gender, 
gender identity and expression, age, sexual orientation, disability, 
physical appearance, body size, race, or religion (or lack thereof). We do 
not tolerate harassment of community members in any form. Sexual 
language and imagery is generally not appropriate for any venue, 
including meetings, presentations, or discussions.
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Community Rules of Engagement (Ahalt)

BDCatalyst “Santa Cruz Rules of Engagement”:  
● Do not shy away from identifying problems & risks
● Be candid 
● Be heard

○ Identify an ally or motivate via Slack
○ Reach out to a Contact for particular topic(s) - Slack or email bdc3@renci.org if you don’t 

know the Contact
● Be polite 

○ Please use your full name on zoom. (* new addition! *)
○ If you are a “talker” remember to give others time/space to talk  - if you are “quiet”, take 

advantage of any opening
○ Add your comments/ideas to notes if you don’t find space to talk!
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Agenda: Day 2 All times ET (Ahalt)
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Time Activity Owner Links

11:00-11:10am
Welcome and Goals Day 2: Synthesize next steps, driving use cases, determine 
NIH/NCPI priorities Stan Ahalt Slides|Notes

11:10-12:40pm

Breakout Report Backs and Discussion
•PFB (10 min) (Grossman)
•FHIR (10 min) (Carroll)
•RAS (20 min) (O'Connor)
•End-User Cloud Costs (20 min) (Schatz)
•Search (20 min) (Rogers)
•Other Interoperability Efforts (10 min) (Ahalt) Moderator: Becky Boyles Slides|Notes

12:40-12:50pm GA4GH Relationship Brian O'Connor Slides|Notes
12:50-2:00pm Lunch Break

1:30pm-2:00pm NIH Breakout: NIH Coordination Working Group Discussion of Priority Next Steps NIH Only (via separate invitation)
2:00-2:15pm Use Case Overview: The Journey of a NCPI Use Case Asiyah Lin Slides|Notes
2:15-3:20pm Review of Current Scientific Use Cases Moderator: Valentina Di Francesco Slides|Notes
2:15-2:30pm Genetic Sex as a Biological Variable and X-inactivation Melissa Wilson Slides|Notes

2:30-2:50pm
Interoperability between Kids First & Undiagnosed Diseases Network (UDN) Data via 
dbGaP/SRA Valerie Cotton, Allison Heath Slides|Notes

2:50-3:05pm
Leveraging Functionally Equivalent Pipelines for Long-Read Data on Different 
Systems Owen Hirschi Slides|Notes

3:05-3:20pm
Conducting reproducible science in PIC-SURE interoperating with Seven 
Bridges/Terra Simran Makwana Slides|Notes

3:20-4:00pm
Synthesize Goals and Next Steps for the next 6 Months, with focus on driving use 
cases Stan Ahalt, Jon Kaltman Slides|Notes

https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.gebbbe53de3_0_200
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.o0nqtwdyieyf
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.geb81fc9fba_0_146
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.sx2ynac0f6kz
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.geb81fc9fba_0_181
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.dek70a5qblpn
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.geb81fc9fba_0_200
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.c291l1vtmmf
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.geb81fc9fba_0_200
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.c291l1vtmmf
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.geb81fc9fba_0_210
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.a0r44go6h0z6
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.gf2913ee2c4_6_15
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.81ol05hduxmw
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.gf2913ee2c4_6_35
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.9zkhx4ux65pu
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.gf2913ee2c4_6_45
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.beisxloqxsrx
https://docs.google.com/presentation/d/1gZ9yfR2rzxYil6QHQxjZ_NGe7WH3NQd4ETRnqLW_iRI/edit#slide=id.geb81fc9fba_0_210
https://docs.google.com/document/d/1g-IYYNKn-6jvaT7tEPpdvBt20GT0sWLVNe2OrYoC_1A/edit#heading=h.a0r44go6h0z6


Day 2 Goals 

Next Steps, Next Steps, Next Steps

● What do we hear in the Breakout Report Backs and Use Case Updates that 
highlight or clarify what we need to do next?

● How do we distill those potential next steps to the priority next steps?



Meeting Deliverable: NCPI Glossary

● Remember to keep populating the NCPI Glossary with new words or additional 
definitions 

● We hope this Glossary will be a concrete deliverable at the end of the meeting to 
help us coalesce around common definitions and/or highlight differences.

https://docs.google.com/document/d/1nqonHb9gsa-V8hG46qbtOWRbf1aWR2y8aylfkG1LRzo/edit?usp=sharing
https://docs.google.com/document/d/1nqonHb9gsa-V8hG46qbtOWRbf1aWR2y8aylfkG1LRzo/edit?usp=sharing


NIH Workshop on Cloud-Based Platforms Interoperability

Breakout Report Backs

Becky Boyles, Moderator



PFB - Gaps and/or Key Blocks (Grossman)

What are gaps and/or key blockers for creating interoperability across platforms?
● Recall PFB supports different data models

○ With “PFB Light,” we have defined some standard attributes (13 attributes to 
define identify required BAM/CRAM files in a manifest) - solves a basic 
interoperability problem

○ Other PFB models used in NCPI to transfer clinical/phenotype data from Gen3 to 
a cloud platform

● Identifying next set of use cases for interoperability that includes both data 
objects (e.g. BAM/CRAM files) and structured data (e.g. clinical/phenotype 
data)
○ We have FHIR use case but only a use use for PFB Light

https://docs.google.com/spreadsheets/d/19vFd9Ngl-WvCpituvHRpg1_F_kp2IKpwtqdU-AIm12c/edit#gid=0


PFB Interop Trade-Offs

● Selecting user-define virtual cohorts in a portal, computes PFB on the fly (which 
can take time) vs also supporting precomputed PFB for predefined studies 

● Agreeing to one data model for PFB vs supporting arbitrary models that must be 
parsed by the cloud platform that imports the PFB



PFB - Gaps and/or Key Blocks

● Confusion about what PFB is / is not
● Clarifying differences and similarities between PFB, VDB and other 

self-contained, self-describing encapsulation file formats and FHIR



PFB - Actionable Next Steps

What are actionable next steps to take in the next six months (including existing or 
potential driving use cases)? 
● Document distinguishing PFB use cases

○ NCPI “Light PFB” for exchanging “manifest information” about research subjects in a 
cohort and associated BAM/CRAM files (13 fields)

○ Exporting and Importing full clinical/phenotype data and associated data model for a 
study

○ Exporting and Importing self-describing “AI/ML ready” datasets  
● Demonstration of using precomputed PFB file containing data data for a research 

publication with full clinical/phenotype and DRS references to external 
BAM/CRAM files that is exchanged across two or more NCPI systems (will focus 
on AI/ML ready data)



FHIR (Carroll)

What are gaps and/or key blockers for creating interoperability across platforms?
● Adoption across platforms
● Lack of clear documentation of uses of FHIR
● Need a map to communicate what the goals are and what the limits are

What are actionable next steps to take in the next six months (including existing or 
potential driving use cases)? 
● Align on Research Study and metadata v1 representation

○ To help facilitate Portal and Search activities

● Develop and promulgate a set of milestones around services/use 
cases/limitations, and work with platforms to identify roadmaps for these 
opportunities



Quick FHIR use cases (Carroll)

FHIR includes a data model, vocabulary tools, and service layers (eg, REST API)

● Ingest of EHR data- Federal Mandates for EHRs to support FHIR
● Ingest of other data, e.g. with REDCap module or CDEs
● Vocabulary tools that support existing standards and custom or local definitions
● We can represent existing study data in a structured way “as is”
● We can represent study data in a robust, harmonized way to provide service 

guarantees to platforms and users
● Options for server implementations of a global standard we don’t have to invent

○ Google (AnVIL?), AWS, Azure, IBM*, smile CDR (KF) / HAPI*, firely, and more (* open source)
● Exchange data from disparate systems in a common way (even if content is not 

harmonized)
● Capacity to represent Study Summary and Study Metadata
● Capacity to reference external files, eg DRS URIs, with file metadata

https://www.healthit.gov/isa/united-states-core-data-interoperability-uscdi
https://github.com/vanderbilt-redcap/fhir-services-module
https://lhcforms.nlm.nih.gov/
https://cloud.google.com/healthcare/docs/concepts/fhir
https://aws.amazon.com/solutions/implementations/fhir-works-on-aws/
https://azure.microsoft.com/en-us/services/healthcare-apis/#overview
https://ibm.github.io/FHIR/
https://www.smilecdr.com/
https://hapifhir.io/
https://fire.ly/products/firely-server/


RAS (O’Connor)

What are gaps and/or key blockers for creating interoperability across platforms? 
Specifically, we focused on risks for "milestone 3", the use of RAS for authorization:

● Timeline for 1) testing environment 2) production release 
○ December for testing
○ End of Q1 2022 for workspaces and production DRS servers

● Architecture of services vs. implementation details
● Performance of RAS passports for data access with DRS
● Single sign on experience (maybe a longer term topic)



RAS (O’Connor)

Beyond "milestone 3":

● Performance, batch operations, requester pays → updated DRS 1.3 and beyond
● Derived data authorization inheritance 
● Securing other APIs (e.g. FHIR) with Passports 
● Consortium users and repackaged Passports from non-RAS brokers for this 

purpose
● Working with other IAM systems and partners, international collaborations with 

groups like Elixir and standards groups like GA4GH



RAS (O’Connor)

What are actionable next steps to take in the next six months (including existing or 
potential driving use cases)?  A proposal:

● Meet our "milestone 3" goals, top priority
● Begin planning "milestone 4"

○ Performance 
○ Derived data
○ Securing other APIs (FHIR) with Passports 
○ Consortium users and repackaged Passports 

● Reach out to Passport partners beyond RAS
○ Working with other IAM systems and partners, international collaborations with groups like Elixir 

and standards groups like GA4GH
○ How would we access data from systems beyond those accessible with RAS Passports?



End-User Cloud Costs (Schatz)

What are gaps and/or key blockers for creating interoperability across platforms?
● Cloud cost model is an enormous cultural shift

○ Institutional resources are “free”; anxiety over runaway costs; difficult to budget; complex payment
● Be mindful of both direct costs (e.g. storage, compute, egress) and overhead (e.g. admin, initialization)

○ “Free credits” are expensive; need to emphasize the advantages & make platforms easier to use
● A consumable model for analysis costs

○ Sequencing assays range from very routine (e.g. WGS w/ predictable protocols & costs) to highly 
experimental (e.g. 1st-gen Single Cell w/ very unpredictable protocols & costs)

○ Most NCPI computing now is highly experimental => Need to transition into a consumable model

What are actionable next steps to take in the next six months? 
● Budget templates & guides; standardization language for grants endorsed by NCPI
● Draw out end-to-end user stories: upload, analysis, egress/distribution, maintenance, payment, accounts 
● Aggregate cost modeling efforts across NCPI into a unified “database”
● Long term: Free tier for NCPI (Google Colab, AWS free tier); codeathon to optimize workflows; funding



Search (Rogers)

Gaps Next Steps 
Understanding cross-platform personas and use cases.

Finding Studies (priority order)

● Understanding how the data is consented and how to 
apply for access.

● Searching over phenotype.
● Searching by experimental metadata.
● Searching by subject demographics.
● Determining if a given genotype is present in a given 

dataset before having access.

Building Cohorts (priority order)

● Finding and gaining access to different search portals.
● Portals lacking “send to workspace env’ buttons to 

easily take search results to analysis platforms.

Easy Retro Board

Form a search working group and ...

● Conduct UX research to determine personas and use cases 
for search from actual users. Determine who how to source 
users e.g. BDC Fellows.

● Create a list of search components and APIs used in the 
NCPI platforms, demonstrate how to use, and collect 
feedback.

● Create a search taxonomy to define the different kinds of 
search used/envisioned to inform an integrated search 
roadmap.

● Link back to studies in context from the NCPI dataset 
catalog.

● Generate input for the upcoming search RFI 
NOT-OD-21-187.

● Explain data consents.
● Explore integrating FHIR into the search strategy. 

https://easyretro.io/publicboard/Wq6m9pgkuygokBPU62vV9LfO76r1/0b0a1843-b044-4e1c-ba00-4d8bfebb31fe?sort=votes
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-21-187.html


Other Interoperability Efforts (Ahalt)

What are gaps and/or key blockers for creating interoperability across platforms?
● We need defining use cases from real-world researchers to help us identify the next steps for 

increased ecosystem Interoperability. Interestingly, there is a significant demand!
● Search across platforms is essential - and fortunately, we are making progress.

What are actionable next steps to take in the next six months (including existing or potential driving 
use cases)? 

● Seek out real-world researchers an identify the next generation of users who want new 
Interoperability features. 

● Look into the feasibility of standardizing how Tools/Apps are deployed across ecosystems to 
encourage portability. 

● Develop methods for publishing completed use cases so that researchers can replicate them locally 
for training purposes / scientific verification.  Include YouTube videos!

● Look for opportunities to create and deliver training on interoperable problems and methods. 
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GA4GH Relationship

Brian O’Connor



Global Alliance for Genomics and Health (GA4GH)

Mission: Enable genomic data sharing for the benefit of human health

The GA4GH is a policy-framing and technical standards-setting 
organization, seeking to enable responsible genomic data sharing within 

a human rights framework.

https://ga4gh.org 

https://ga4gh.org


The GA4GH Ecosystem

3000+
Subscribers

600+
Organizational

Members

90+
Countries

24 Driver 
Projects

8 Work 
Streams

20 Technical 
Standards

7 Regulatory 
Policies & 

Frameworks

40+ 
Implementations 
& Deployments 

Enabling the global 
learning health system



The GA4GH Work Process



The GA4GH Work Process



GA4GH Vision for Interoperability

http://www.youtube.com/watch?v=9F7u0rvP9kw


The GA4GH Driver Projects

GA4GH Driver 
Projects are 
real-world genomic 
data initiatives that 
help guide our 
development 
efforts and pilot 
our tools. 
Stakeholders 
around the globe 
advocate, mandate, 
implement, and use 
our frameworks and 
standards in their 
local contexts.

Trans-Omics for Precision 
Medicine (TOPMed)

And many others…

National Cancer Institute 
Genomic Data Commons (NCI 
GDC)

National Cancer Institute 
Cancer Research Data 
Commons (NCI CRDC)



GA4GH Standards Used by NCPI

● See the full collection at https://www.ga4gh.org/genomic-data-toolkit/ 
and https://www.ga4gh.org/genomic-data-toolkit/data-security-toolkit/ 

● Passports and Authentication & Authorization Infrastructure (AAI)
● Data Repository Service (DRS)
● Tool Registry Service (TRS) (used by workspaces)
● Various file formats maintained by the GA4GH

○ CRAM
○ SAM/BAM
○ VCF/BCF

● Others?

https://www.ga4gh.org/genomic-data-toolkit/
https://www.ga4gh.org/genomic-data-toolkit/data-security-toolkit/


New Opportunities with GA4GH

● What are new opportunities for collaborating with GA4GH?
● New API Possibilities

○ Data Connect → search API
○ Data Use Ontology (DUO) → describing data use restrictions 
○ Phenopackets → relationship with FHIR for example
○ Task Execution Service (TES)/Workflow Execution Service (WES) → federated compute
○ Service Registry → advertise our services 
○ Explore the options here…

● API adjacent and working groups
○ Starter Kit → trying out APIs 
○ Technical Alignment Sub-Committee (TASC) → Building tooling for Work Streams
○ Federated Analysis Systems Project (FASP) → testing use cases with Drivers

● Are there new standards we want to propose?  E.g. PFB to Discovery?

https://www.ga4gh.org/genomic-data-toolkit/


GA4GH Starter Kit

● Reference server implementation suite of GA4GH API 
specs (DRS & WES right now)

● Simplicity and versatility of setup
○ local laptop, HPC, cloud

● Technical on-ramp for:
○ Individuals new to GA4GH
○ Organizations exploring GA4GH on non-cloud native 

architectures

● Modular - Run APIs tailored to use case https://bit.ly/starterkit-slides

https://bit.ly/starterkit-slides


GA4GH FASP

● GA4GH Federated Analysis Systems Project
Working with Driver Projects to demonstrate GA4GH standards 
→ great opportunity to collaborate on researcher use cases 
→ we are already participating in this e.g. use case #7 



What Might this Look Like?

● See the full collection at https://www.ga4gh.org/genomic-data-toolkit/ 

Cloud - 
Data

Cloud - 
AnalysisDiscovery

Security & 
DURI

TRS, WES & 
TES

Data 
Connect DRS

Passports

Cloud Data 
Storage & 
Services

Biomedical 
Platforms

https://www.ga4gh.org/genomic-data-toolkit/


Engagement Opportunities
● GA4GH Connect Oct 12-14, register here

○ Opportunities for collaboration across Work Streams 
and Driver Projects and for contributors to advance 
work on the GA4GH Strategic Roadmap

● Genomics in Health Implementation Forum 
(GHIF) Nov 16-17, register here

○ Genomics in Health Implementation Forum (GHIF) 
aims to support accurate data interpretation, diagnosis, 
and innovative solutions through global cooperation in 
data sharing and clinical implementation of genomics. 

● FASP Regular Bi-Weekly Meetings

● GA4GH Equity, Diversity, and Inclusion (EDI) 
Advisory Group → info@ga4gh.org 

https://events.ga4gh.org/event/3cee89a4-14b1-4f1d-9c94-eedb06590f0a/summary
https://events.ga4gh.org/event/3cee89a4-14b1-4f1d-9c94-eedb06590f0a/regProcessStep1
https://www.ga4gh.org/implementation/
https://events.ga4gh.org/event/a43d5809-6325-4fa7-b743-38bb2b9d6ec7/regProcessStep1
https://docs.google.com/document/d/1lcRGu5NbEyu7P1mdjIos4n980vOiWQd3xx4viFLgSbI/edit
mailto:info@ga4gh.org


NIH Workshop on Cloud-Based Platforms Interoperability

Lunch Break 
12:50 p.m. - 2:00 p.m. 

1:30 - 2:00 p.m. 
Breakout, by invitation only: 

NIH Coordination Working Group 
Discussion of Priority Next Steps
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Use Case Overview: 
The Journey of a NCPI Use Case

Asiyah Yu Lin



The Journey of a NCPI Use 
Case
From a seed to a forest

Asiyah Y. Lin

The 5th NCPI Workshop 

Oct 6, 2021 



What is a NCPI Use Case?

• Access and integration of data from NCPI platforms (n>=2) is needed 
to answer a scientific question 

• Interoperability demos
• Search datasets from 2+ NCPI platforms
• Access data from 2+ NCPI platforms for analysis in one workspace 
• Portable software and tools across 2+ NCPI platforms
• More examples …

• Ultimate goal: to drive the development of NCPI interoperability 
technology specification

*NCPI platforms: platforms support AnVIL, BDCat, CRDC, Kids First, NCBI. 



Life Cycle of a NCPI Use Case

Produce 
One Pager

Carry out

Technical 
Plan

Demo, 
Training 
Materials & 
Outreach

Proposal

Implementation

Dissemination



Proposal Phase

• NIH staff or a researcher identifies a potential scientific use case.

• In collaboration with NCPI WG Leads and platform PIs:

• Identify scientific lead

• Identify platform lead (a.k.a. interoperability tech lead)

• Develop the interoperability plan and challenges

• Identify funding resources

• Develop one pager. 

• NIH Coordination WG keeps the one pager for documentation and 
management purposes.



One pager 
Example

https://github.com/NIH-NCPI/NCPI_use_case_tracker/issues/
18



Implementation Phase: 

• Scientific and platform leads coordinate with the 
System Interoperability WG to carry out the 
technical plan.

• Scientific and platform leads are responsible for 
reporting implementation progress.

• Demos at the bi-annual workshop.

• Provide updates on the GitHub Use Case Tracker. 

• May become inactive use cases if no progress is 
made.



Dissemination Phase: 

• A NCPI use case is completed with a demo of the implemented 
interoperability technical plan (Note: completion of the research 
plan is not necessary).

• Work with Outreach WG (Dave Rogers) to develop training 
materials:

1. Training videos

2. Necessary documentations

3. Any publications (if relevant)

• Reach out and educate users to implement  and grow the user 
community! 



Training 
video 
example

https://anvilproject.org/ncpi#demo-of-search-result-hand-off



GitHub Use Case Tracker

• https://github.com/NIH-NCPI/NCPI_use_case_tracker 

• Anybody can submit a potential use case idea via GitHub Use Case 
Tracker as open issues.

• Discussion and status are documented on the issues – open access.

• ZenHub to manage the use cases

https://github.com/NIH-NCPI/NCPI_use_case_tracker/issues 

https://github.com/NIH-NCPI/NCPI_use_case_tracker
https://github.com/NIH-NCPI/NCPI_use_case_tracker/issues


Questions and Suggestions are 
welcomed! 

Team: Asiyah Lin, Dave Rogers, Jack DiGiovanna, Ken Wiley, Valerie Cotton, 
Valentina Di Francesco
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Genetic Sex as a Biological 
Variable and X-inactivation

Melissa Wilson, PhD
Arizona State University



Language



Sex differences are multidimensional



X-inactivation



X-inactivation



Inactivation varies

● Approximately 1/3 of X-linked 
genes are inactivated in all 
individuals and tissues assayed 
thus far

● Approximately 1/3 of X-linked 
genes are not inactivated 
(escape) in at least some tissues 
and individuals



X-inactivation in the human placenta



X-inactivation in the placenta



Patchy X-inactivation in the placenta



Placenta distinct from adult tissues



X-inactivation across samples?

● Which genes escape
● Are these genes 

unique to a tissue, or 
to a condition

● Some genes escape 
only in T-cells and 
B-cells

● What is XCI across 
cancers? Different in 
pediatric or adult?



Sex chromosomes are unique



Sex Chromosomes mis-mapping



Sex chr complement reference



Mapping matters



Mapping matters



Mapping matters



Mapping matters



Mapping matters



X-inactivation & X-linked expression

● Male bias
○ Adult cancers 
○ Pediatric cancers
○ Heart disease
○ Susceptibility to COVID-19 (ACE2 receptor 

is X-linked)



X-inactivation & X-linked expression

● Male bias
○ Adult cancers 
○ Pediatric cancers
○ Heart disease
○ Susceptibility to COVID-19 (ACE2 receptor 

is X-linked)
● Female bias

○ Heart disease after menopause
○ Autoimmune disease
○ Adverse reactions to COVID-19 vaccines
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Interoperability between Kids 
First & Undiagnosed Diseases 

Network (UDN) Data via 
dbGaP/SRA

Valerie Cotton & Allison Heath



Overall Goals

Use Case: Enable researchers to easily co-analyze data from Kids First & 
the Undiagnosed Disease Network in the cloud to leverage large-scale 
pediatric cohorts from Kids First to resolve variants of unknown 
significance in UDN cases. 

Kids First: The goal of Kids First is to help researchers uncover 
new insights into the biology of childhood cancer and 
structural birth defects. 

UDN: The Undiagnosed Diseases Network (UDN) is an initiative 
to facilitate the diagnosis of conditions that have eluded 
diagnosis through the coordinated action of leading clinical 
and research centers.



UDN & Pediatric Genomics 



Scientific Narrative (specific use case)

...To address the challenge of VUS’s, we have developed a pipeline to assess variants 
found on clinical sequencing using biobank cohorts with linked phenotyped data. 

Our pipeline creates a phenotype risk score (PheRS) of the proband based on their 
clinical presentation described in human phenotype ontology terms (HPO). We then 
apply the PheRS to the biobank cohort, such that individuals with many overlapping 
features have a high PheRS, and those with no or few overlapping features have a low 
score. We then identify variant matched individuals present in the biobank cohort, and 
test if the variant matched individuals have unexpectedly elevated phenotype risk 
scores.

We have been using this pipeline to analyze Undiagnosed Disease Network (UDN) 
patients, using a biobank cohort called BioVU… We believe that expanding our search 
for variant matched individuals to a large cohort like Kids First would enable us better 
interpret candidate variants for unsolved UDN cases.....

Lisa Bastarache



Overview of Standards Used

RAS  

4,000+ genomes Up to 24,000 genomes 



Solution Matrix 

Kids First Data 
Resource 

NLM/NCBI Analysis Tools 

Genomic data CAVATICA already 
integrated with the Kids 
First/Gen3 DRS server. 
RAS Milestone 3 is 
underway. 

Connect CAVATICA to dbGaP 
DRS server, using RAS v1.1 
Passports 

- Requires BAMs in S3 
storage (US East1 to 
avoid egress)

Variant calling and searching 
across UDN & Kids First to 
identity variants of unknown 
significance (VUSs) underlying 
undiagnosed conditions and 
“matched” cases in Kids First

Phenotypic 
data 

CAVATICA is building a 
FHIR client to ingest from 
the Kids First FHIR-based 
data service 

dbGaP on FHIR is in 
development. FHIR & RAS 
integration will be needed for 
controlled-access phenotypes  

PheRS to compare phenotypes 
of individuals with the 
same/similar VUSs



Collaboration Matrix 

Kids First Data Resource NLM/NCBI Tester/User

Genomic data Michele Mattioni & Jack 
DiGiovanna & Adam Resnick 

Kurt Rodarmer 
& Yuriy Skripchenko

Yuankun Zhu & Anne 
Deslattes Mays

Phenotypic 
data 

Allison Heath & Robert Carroll Liz Amos & Mike Feolo Lisa Bastarache



Genomic Data Interoperability

Goal: Enable a user to Access the UDN genomic data via DRS, using RAS Passport



CAVATICA: RAS Connection
 

● Seven Bridges 
identified solution to 
add a new “card” in 
the Account DataSets 
configuration tab

Connect with the NCBI DRS Server
----

DRS EndPoint
https://locate.be-md.ncbi.nlm.nih.gov/ga4gh/drs/v1/                   Connect

https://locate.be-md.ncbi.nlm.nih.gov/ga4gh/drs/v1/


DRS links  

1. Use NCBI Run Selector to obtain a manifest which contains SRA Runs
2. Use the IDX service to obtain the DRS links connected with the SRA Runs

- Note: The DRS Links are offered in bundles, which Seven Bridges needs to build support for
- At the moment Seven Bridges extract the bundles, and then obtains the DRS pointer to the file

3. Import the DRS File into Cavatica

 

https://www.ncbi.nlm.nih.gov/Traces/study/?acc=phs001232&f=assay_type_s%3An%3Awgs%3Ac&o=assay_type_s%3Ad


Draft Approach for UDN Data Findability

The dataset will be findable/searchable as a CAVATICA Public Project 
(dbGaP approval still required). The DRS file would be built into the Project. 

 UDN            .            



Variant Identification 

- For functional equivalence, call UDN variants using Kids First workflows
- Use Kids First Portal variant search to identify datasets of interest → 

Apply for those datasets in dbGaP 
- Use Kids First VCFs to identify variant matched individuals 
- Run PheRS 

https://github.com/kids-first
https://portal.kidsfirstdrc.org/variant


Solution Matrix 

Kids First Data 
Resource 

NLM/NCBI Analysis Tools 

Genomic data CAVATICA already 
integrated with the Kids 
First/Gen3 DRS server. 
RAS Milestone 3 is 
underway. 

Connect CAVATICA to dbGaP 
DRS server, using RAS v1.1 
Passports 

- Requires BAMs in S3 
storage (US East1 to 
avoid egress)

Variant calling and searching 
across UDN & Kids First to 
identity variants of unknown 
significance (VUSs) underlying 
undiagnosed conditions and 
“matched” cases in Kids First

Phenotypic 
data 

CAVATICA is building a 
FHIR client to ingest from 
the Kids First FHIR-based 
data service 

dbGaP on FHIR is in 
development. FHIR & RAS 
integration will be needed for 
controlled-access phenotypes  

PheRS to compare phenotypes 
of individuals with the 
same/similar VUSs



PheRS pipeline 

- R-based tool creates a phenotype risk score (PheRS) of the proband 
based on their clinical presentation described in human phenotype 
ontology terms (HPO). 

- ✔Kids First already maps phenotypes to HPO 

- Apply PheRS to the cohort, such that individuals with many 
overlapping features have a high PheRS, and those with no or few 
overlapping features have a low score.

- Identify variant matched individuals and test if they have unexpectedly 
elevated phenotype risk scores

- Make available to the community and path for utilization/comparison 
with other work like LIRICAL

https://www.sciencedirect.com/science/article/pii/S0002929720302305?via%3Dihub


Proband phenotype Candidate variants





Driving Tool / Service Layers: General

NCPI Phenotype 
Translation Tool

AnVIL Services Research User

Transform

FHIR Generate list of all 
Phenotypes for 
participants A, B, C

KF Services

FHIR

Platform Services

FHIR

Generates list of 
all Phenotypes

Analyze



Driving Tool / Service Layers: Use Case

NCPI Phenotype 
Translation Tool

Phenotype Risk Score 
Pipeline

Transform

Generate PheRS for 
all participants A, B, C

KF Services

FHIR

dbGaP Services

FHIR

Generates list or 
table of available 
HPO terms from 
KF and UDN

Pipeline

Combining Genomic and 
Phenotypic Pipeline 

Results

Scientific
Analysis

Do “variant matched 
individuals have 
unexpectedly elevated 
phenotype risk scores” ?



Concrete Progress on Each Step

NCPI Phenotype 
Translation Tool

Transform

KF Services

FHIR

dbGaP Services

FHIR

Generates list or 
table of available 
HPO terms from 
KF and UDN

What protocol is the most practical/useful?
- PFB?
- ndjson?
- FHAvro?

RAS-based access to FHIR data



Concrete Progress on Each Step

NCPI Phenotype 
Translation Tool

Transform

Generates list or 
table of available 
HPO terms from 
KF and UDN

Phenotype-based Pipeline

Generate PheRS for 
all participants A, B, C

Automated
Pipeline

What current cloud workspace tooling 
fits best here? Do we need to be able 
to support additional capabilities? 



Concrete Progress on Each Step

Phenotype-based Pipeline

Generate PheRS for 
all participants A, B, C

Automated
Pipeline

Combining Genomic and 
Phenotypic Pipeline 

Results

Scientific
Analysis

Do “variant matched 
individuals have 
unexpectedly elevated 
phenotype risk scores” ?

May be the most well-defined? Happens 
in a R Studio or Jupyter notebook 
environment?



Doors to New Capabilities

Combining Genomic and 
Phenotypic Pipeline 

Results

Scientific
Analysis

Do “variant matched 
individuals have 
unexpectedly elevated 
phenotype risk scores” ?KF Services

FHIR

dbGaP Services

FHIR

EHR Systems / 
Research 

Warehouses

FHIR

I found something 
interesting - is there 
more data/information 
about this patient?
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Leveraging Functionally Equivalent 
Pipelines for Long-Read Data on 

Different Systems

Owen Hirschi
Dr. Sharon Plon’s Lab

Baylor College of Medicine



The Plon lab utilizes multiple platforms to store and analyze 
sequencing data from pediatric cancer cohorts

Anvil



BASIC3 is undergoing Pacific Biosciences HiFi CCS long-read sequencing

Merker JD, et al. 2017

Long-reads

Short-reads

Structural Variants Observed

Long-read sequencing allows 
for greater detection of SV

Allows for the comparison of long-read 
and short-read structural variant calling 

Algorithms being utilized:



Novel CHM13 reference genome by the Telomere to 
Telomere (T2T) consortium

doi.org/10.1101/2021.05.26.445798



Tools are written in Common 
Workflow Language (CWL) 

Tools are written in Workflow 
Description Language (WDL) 

The tools are uploaded in different languages across platforms

BWA MEM
&

Picard



GIAB Benchmarking Data: HG002 Trio and Benchmarking 
Pipeline

Tool Version

Minimap2 (FASTQ Aligner) 2.17

Sniffles (Structural Variant Caller) 1.0.11

SURVIVOR (SV merging) 1.07

Long-Read Technology

PacBio Circular Consensus 
Sequencing (HiFi CCS)

Oxford Nanopore Promethion (ONT)

PacBio Continuous Long Read (CLR)

HG002



Creation of Long-Read SV Calling Pipeline on CAVATICA

IGV images



HG002-Trio processed on Anvil as a part of T2T studies 

doi.org/10.1101/2021.07.12.452063
doi.org/10.1101/2021.05.27.445886

https://doi.org/10.1101/2021.05.27.445886


Preliminary Results:

Post Minimap2 alignment:

Sample Coverage 
(Terra.Bio)

Coverage 
(CAVATICA)

HG002 35.25 35.03

HG003 33.68 33.47

HG004 33.18 32.99

Post Sniffles variant calling:

Sample Raw Structural 
Variant Count 
(Terra.Bio)

Raw Structural 
Variant Count 
(CAVATICA)

Difference

HG002 92,350 96,977 +4,627

HG003 90,357 94,361 +4,004

HG004 88,803 93,159 +4,356

Discordant variant calls using SURVIVOR:
Sample Variant Count 

(Terra.Bio)
Variant Count 
(CAVATICA)

Difference

Only in 
HG002

3,934 4,307 +373

Only in 
HG003

9,478 10,255 +777

Only in 
HG004

9,468 10,486 +1,018



De novo variants examples:
Deletion identified on the Terra platform Deletion identified on the CAVATICA platform

Insertion identified on the Terra platform Insertion identified on the CAVATICA platform



Summary
● Long-read sequence analysis tools uploaded on these platforms exist in 

different coding languages

● We have set up a functional long-read sequencing analysis pipeline on the 
CAVATICA platform

● We have been able to identify de novo variants previously found via pipelines 
on the Terra platform

● We have also identified a 5 to 10% difference in raw and merged structural 
variants across the two platforms



 
● Understand differences in called de novo events and aligned 

sequence files in HG002 trio on both platforms

● Determine if there is an larger data set we can process on 
CAVATICA and Terra respectively to test full functional equivalence 

● Perform long-read sequence analysis on BASIC3 cohort using the 
pipeline on CAVATICA to identify novel de novo structural variant

Ongoing Work
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NIH Workshop on Cloud-Based Platforms Interoperability

Conducting reproducible science in 
PIC-SURE interoperating with Seven 

Bridges/Terra

Simran Makwana and Paul Avillach



Overview

● PIC-SURE Overview

● Use Case 1: PIC-SURE and Seven Bridges ORCHID study reproducibility 

● Use Case 2: PIC-SURE and Terra HCT for SCD 

● PIC-SURE as a search tool across NCPI platforms



https://picsure.biodatacatalyst.nhlbi.nih.gov/ 

User Interface (UI) Application Programming Interface (API)

Advantages Point-and-click interface to explore variables and 
aggregate counts

Use code to extract data directly into workspace

Access point PIC-SURE website Didactic Jupyter notebooks in R, python, R Markdown 
files

Building queries Query Builder tool Python and R functions

Extracting data Data can be downloaded or exported to an analysis 
workspace

Run query in python or R to export data to workspace

Data Integrates clinical and genomic datasets across BioData Catalyst, including:
○ TOPMed and TOPMed-related studies
○ COVID-19 studies
○ BioLINCC

Patient-level curation and ingestion of each phenotypic variable and genomic variant
Variable, table and study metadata ingested and indexed for search. 
Decoded variables from all studies made available to the user for cohort filtering and export

https://picsure.biodatacatalyst.nhlbi.nih.gov/


PIC-SURE Open and Authorized Access

Anyone with an eRA Commons ID can access! 
https://picsure.biodatacatalyst.nhlbi.nih.gov/ 

https://picsure.biodatacatalyst.nhlbi.nih.gov/


Clinical data in dbGAP is stored in hundreds of files
For EACH consent group
Framingham heart study



Consent group 1 Consent group 2 Consent group 3 Consent group 4

Investigator access FILES based on study and consent groups per study.
Then he needs to decrypt the files and COMBINE them to run any analysis

On a dbGAP authorized project an investigator may have access to consents 1 and 2 
and on an other dbGAP project he may have access to consents 2,3 and 4



Consent group 1 Consent group 2 Consent group 3 Consent group 4

Via PIC-SURE API an Investigator access VARIABLES  (and not FILES) based on study and consent groups per study.
Everything is ALREADY COMBINED them to run any analysis

He can SEARCH and RETRIEVE across all data he is authorized

On a dbGAP authorized project an investigator may have access to consents 1 and 2 
and on an other dbGAP project he may have access to consents 2,3 and 4

PIC-SURE  API

R data frame or Python panda data frame



Use Case 1 
Using PIC-SURE to reproduce the ORCHID Study on 

Seven Bridges



ORCHID Study Example
We have utilized PIC-SURE and  Seven Bridges in BioData Catalyst to successfully 
reproduced the results and analysis of the following paper:
Outcomes Related to COVID-19 Treated with Hydroxychloroquine among In-patients 
with Symptomatic Disease (ORCHID) Study:

 

Self WH, Semler MW, Leither LM, et al. Effect of Hydroxychloroquine on Clinical Status at 14 Days in Hospitalized Patients With 
COVID-19: A Randomized Clinical Trial. JAMA. 2020;324(21):2165–2176. doi:10.1001/jama.2020.22240

Published online: 
November 9, 2020





ORCHID Study RStudio Example Available in 
BioData Catalyst Powered by Seven Bridges



Publication 
demonstrating 
reproducibility has 
been submitted.



Use Case 2
Using PIC-SURE to reproduce and expand analysis of 

the HCT for SCD Study on Terra



Hematopoietic Cell Transplant for Sickle Cell 
Disease Study Use Case 

● Collaborated with a Sickle Cell Disease (SCD) researcher to use PIC-SURE 
and Terra to conduct an analytic research study. 

● Introduced researcher to BioData Catalyst to use tools in PIC-SURE and Terra 
to build upon their existing work 

● Created a jupyter notebook using the PIC-SURE API to build a cohort and 
perform analysis in Terra

○ Extracted the data dictionary 
○ Built queries to retrieve data
○ Successfully tested reproducibility and validated findings of original study in BDCatalyst
○ Conducted an additional analysis using the PIC-SURE API and Terra to produce new research findings

● Manuscript in preparation 

Portion of Notebook used now publicly available for others: 
https://github.com/hms-dbmi/Access-to-Data-using-PIC-SURE-API/blob/master/NHLBI_BioData_Catalyst/R/6_Sickle_Cell.ipynb 

https://github.com/hms-dbmi/Access-to-Data-using-PIC-SURE-API/blob/master/NHLBI_BioData_Catalyst/R/6_Sickle_Cell.ipynb


HCT for SCD Study Example Available in BioData 
Catalyst Powered by Terra



U01









PIC-SURE 
As a search tool across 

NCPI platforms

- Any Clinical data (EHR, Registries, clinical trials)
- Any Sequencing data (WES, WGS)
- Any biosamples
- Any index files (Radiology, EEG, etc… ) 



Aggregate Search with 
Open PIC-SURE 

PIC-SURE Search in 
Authorized Access 

Investigators

Workspaces / Analysis 
Environments

Anyone can Explore 
aggregate data without 

authorization 

 

Explore phenotypic and 
genomic data to refine cohorts, 
cohort creation at variable 
level.

Direct export with PIC-SURE 
API of selected cohort(s) to 
chosen analysis environment

  

1)  Centralized approach

Patient level data

API



Aggregate Search with 
Open PIC-SURE 

PIC-SURE Search in 
Authorized Access 

Investigators

Workspaces / Analysis 
Environments

Anyone can Explore 
aggregate data without 

authorization 

 

Explore phenotypic and 
genomic data to refine cohorts, 
cohort creation at variable 
level.

Direct export with PIC-SURE 
API of selected cohort(s) to 
chosen analysis environment

  

2)  Federated approach

API

Patient level data stays in 
each platform



Aggregate Search with 
Open PIC-SURE 

PIC-SURE Search in 
Authorized Access 

Investigators

Workspaces / Analysis 
Environments

Anyone can Explore 
aggregate data without 

authorization 

 

Explore phenotypic and 
genomic data to refine cohorts, 
cohort creation at variable 
level.

Direct export with PIC-SURE 
API of selected cohort(s) to 
chosen analysis environment

  

3)  Mixed approach
Patient Data stays local / index is 
centralized

Index of all files 
centralized

Patient level data stays 
in each platform



PIC-SURE is a Meta-API

It provides mechanisms to transform, modify, augment 
existing APIs, including itself. The main enabling mechanism 

is the Resource abstraction.

The Aggregate Data Sharing Resource acts as a filter to 
prevent sharing identifiable data.

The Passthrough Resource acts as a proxy authentication 
mechanism so users don’t have to be created in two places.



Aggregate Search with 
Open PIC-SURE 

PIC-SURE Search in 
Authorized Access 

Investigators

Workspaces / Analysis 
Environments

Anyone can Explore 
aggregate data without 

authorization 

 

Explore phenotypic and 
genomic data to refine cohorts, 
cohort creation at variable 
level.

Direct export with PIC-SURE 
API of selected cohort(s) to 
chosen analysis environment

  

4)  Meta-API approach

AnVIL API N3C API
Kids First APIAll of us  API

Terra, SBG, 
Gen3, 
PIC-SURE   API

- Patient level data stays in 
each platform

- We leverage existing APIs 
from each platform



BioData Catalyst Powered by PIC-SURE User Guide

Access to PIC-SURE API GitHub repository

PIC-SURE YouTube channel

BioData Catalyst GitBook (pending PIC-SURE updates)

PIC-SURE API Documentation

Resources

https://tinyurl.com/PIC-SURE-User-Guide
https://github.com/hms-dbmi/Access-to-Data-using-PIC-SURE-API
https://www.youtube.com/channel/UCIfahDUjW4A4B1KyIek4YJA
https://bdcatalyst.gitbook.io/biodata-catalyst-documentation/written-documentation/getting-started/explore-available-data/pic-sure-for-biodata-catalyst-user-guide
https://bdcatalyst.gitbook.io/biodata-catalyst-documentation/written-documentation/getting-started/explore-available-data/pic-sure-for-biodata-catalyst-user-guide/pic-sure-api-documentation


NIH Workshop on Cloud-Based Platforms Interoperability

Synthesize Goals and 
Next Steps

for the next 6 Months, with focus on driving use cases

Stan Ahalt, Jon Kaltman



Goals and Next Steps (Ahalt) 

Emerging common motif: importance of user-centered, user-friendly design & functionality

PFB: 
1. Identify and document use cases that would result in “PFB-lite” v PFB
2. Differentiate utility of PFB/VDB/etc. vs FHIR 
3. Clarify what PFB is/is not (Glossary). [Full list here] 

FHIR: 
1. Align on research study and metadata v1 representation (public data)
2. Identify roadmaps for platforms around services/use cases/limitations
3. Continue work on existing FHIR use cases [full list here]

RAS:  Complete current plan and begin planning next phase: 
1. Solve the challenges of milestone 3 (SSO, etc.) & meet the deadline
2. Plan beyond milestone 3: next steps proposal (milestone 4, passport partners expanded 

outreach) [full list here]

https://docs.google.com/document/d/1nqonHb9gsa-V8hG46qbtOWRbf1aWR2y8aylfkG1LRzo/edit#


Goals and Next Steps (Ahalt) 

End User Cloud Cost: Help users to adapt to new cloud reality through 
1. Create free workspaces for training in the cloud
2. Budget templates & guides
3. End-to-end user stories generation
4. “Database” of cost modeling efforts across NCPI
5. Long term activities (e.g. NCPI codeathon) [full list here]

Search: Deploy user-centered thinking of Search
1. Form a Working Group that will drive the development of use- case driven Search strategy (e.g. 

develop personas, guide to existing searches/components, etc.) 
2. Create a list of search components and documentation 
3. Create a search taxonomy to inform a search roadmap 
4. Respond to Search RFI
5. Define and promote semantic maturity in data to enable search [full list here]



Goals and Next Steps (Ahalt)

Other Interoperability Efforts: Engage users for 
1. Testing of current functionality 
2. Feedback re: new features 
3. Development of users/use cases to drive new interop features, 
4. Standardization of Tools/Apps deployment, 
5. Development of methods to publish completed use cases (to replicate, train, etc) Development of 

training on interop methods  [full list here] 

GA4GH: Constantly developing new standards. NCPI members can participate by: 
1. Getting engaged, and through coordinating our representation and interest in GA4GH across 

NCPI
2. Document the GA4GH standards in use across NCPI and identify future options
3. Collecting considerations for new standards to propose to GA4GH [full info here]

FYI: GA4GH Pedigree WG presents a new pedigree ontology (OWL) and a new pedigree model, and their 
implementations in FHIR on 10/12.



Goals and Next Steps (Ahalt) 

Use Cases: 
● Structure now in place to help with coordination and transparency, and extend utility! 
● Very exciting to see both a) multiple mature use cases yielding fascinating science AND b) new 

use cases!
● Data can be called by DRS via distributed pipeline to understand sex as a biological variable
● Complementarity of DRS and FHIR 
● Comparing algorithms across platforms to compare results.  Continue work to ascertain reasons 

behind difference in results.
● Meta-API approach across NCPI: a) Use case development, b) where development gets done?

General:
● Remember that we are engaged in cultural change as well as technical changes
● Seek NCPI-wide opportunities to leverage program resources for max impact
● A lot of utility is possible now but in many cases we could use an “easy button”



NIH Closing Thoughts (Kaltman)



Meeting Deliverable: NCPI Glossary

● Remember to keep populating the NCPI Glossary with new words or additional 
definitions 

● We hope this Glossary will be a concrete deliverable at the end of the meeting to 
help us coalesce around common definitions and/or highlight differences.

https://docs.google.com/document/d/1nqonHb9gsa-V8hG46qbtOWRbf1aWR2y8aylfkG1LRzo/edit?usp=sharing
https://docs.google.com/document/d/1nqonHb9gsa-V8hG46qbtOWRbf1aWR2y8aylfkG1LRzo/edit?usp=sharing


NIH Workshop on Cloud-Based Platforms Interoperability

Thank you for attending!

Please take a moment to complete our Workshop Evaluation Form

See you in the Spring! 

https://docs.google.com/forms/d/e/1FAIpQLSf1YbI8r3RVcV7iAcA-7hwIN8ABgW3dJ7AGV9AcHvsA2aHuWg/viewform

