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What is the AnVIL?

Scalable and interoperable computing resource for the 
genomics scientific community

● Cloud-based infrastructure
○ Highly elastic; shared analysis and computing 

environment 

● Data access and security
○ Genomic datasets, phenotypes and metadata 
○ Large datasets generated by NHGRI programs, as well 

as other initiatives / agencies
○ dbGaP Authenticated sharing of primary and derived 

datasets

● Collaborative computing environment for 
datasets and analysis workflows

○ Storage, scalable analytics, data visualization
○ Security, training & outreach, with new models of data 

access
○ ...for both users with limited computational expertise 

and sophisticated data scientist users
https://anvilproject.org



AnVIL: Inverting the model of genomic data sharing

Traditional: Bring data to the researcher

● Copying/moving data is costly
● Harder to enforce security
● Redundant infrastructure
● Siloed compute

Goal: Bring researcher to the data

● Reduced redundancy and costs
● Active threat detection and auditing
● Greater accessibility
● Elastic, shared, compute



Why AnVIL?

Data

Scale, 
Integration,

Sharing & Reuse

Users

Democratization, 
Collaboration, 

Discoveries

Computation

Simplicity,
Reproducibility, 

Security



Building a Secure Federated Data Ecosystem

FedRAMP certified
1 ATO

Implemented on



AnVIL by the numbers

Consortia
Cohorts
Subjects
Samples
Size

Twitter  648 followers
Slack         234 users

Dockstore: WDL: 840 workflows
Galaxy: 28 workflows

Terra: 272 public workspaces 
48 featured workspaces

Bioconductor: 2,041 software packages
               977 annotation resources

     406 data collections 

Galaxy:            7,829 tools available

Visits
anvilproject.org 6731 in Q3 
anvil.terra.bio 440 / month

Terra usage
Users         >15,000
Public Workspaces       272
Cloned Workspaces       625

Data

Tools & Workflows

Users

Communications

Terra Launches

Workflows       3082
Jupyter       1305
RStudio       1562
Galaxy         470

Total
9

254
291,301
314,038
3.87 PB

Gen3

22,071
69,787



AnVIL Dataset Catalog

https://anvilproject.org/data

● >3.8Pb of data, >291,000 participants available
● Population-scale cohorts powers disease association studies
● Cross-project synthetic cohorts make existing data more valuable
● Connect multiple datatypes together to make new discoveries



NIH Cloud Platform Interoperability (NCPI) Dataset Catalog

11Pb / 689k participants and growing!
Cross-platform accessibility through several key technologies (RAS, DRS, FHIR)



Outreach & User Engagement

Genomic Data Science 
Community Network

GSP/CCDG/CMG MAGIC 
Jamboree

PRIMED 
Consortium

Howard University
VADSTI

Portal: http://anvilproject.org/
Mailing List: help@lists.anvilproject.org
AnVIL Community Slack: http://bit.ly/anvil-community

http://anvilproject.org/
mailto:help@lists.anvilproject.org
http://bit.ly/anvil-community


AnVIL Manuscript



AnVIL-powered COVID19 Analysis

https://anvil.terra.bio/#workspaces/pathogen-genomic-surveillance/COVID-19_Broad_Viral_NGS



T2T & HPRC on AnVIL

https://anvil.terra.bio/#workspaces/anvil-datastorage/AnVIL_T2T
https://anvil.terra.bio/#workspaces/anvil-datastorage/AnVIL_HPRC



Clinical Engagements

PRS report

seqr



Our Vision

Data

Data as a product to 
lower barriers to 

discovery

Support many (all!) 
NHGRI consortia

Pioneer new models 
of data use oversight 
and data governance

Users

Increase number 
of users & 

consortiums

Empower users to do 
more on their own

Serve as the platform 
for cutting edge 

biomedical research

Computation

Increased number 
of tools & analysis 

types

Interactive, batch, 
and visual analytics

Expand capabilities 
for predictive 

biology & medicine



Closing thought on interoperability

We should not underestimate the 
importance of this effort...

● If we are successful, we will catalyze the 
creation of an open and federated data 
ecosystem.
○ Others have done it before (SWIFT, the 

internet, the web).

● If we fail, we will degenerate into a collection 
of monolithic data silos
○ Others have done this before too (medical 

records in US hospitals)...



Today’s deeper dives

Data submission and consortia engagement

Infrastructure

Analysis tools

Outreach and training

Concurrent Breakouts --
Session 1

Concurrent Breakouts --
Session 2




