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NIEHS and iRODS

• NIEHS Data Commons
• Manage Epigenomics Sequencing Core 

Data

• Workflows for pre-processing and 
ingest using Nextflow, integrate with 
Clarity LIMS

• Data Commons as delivery 
mechanism gathering metadata 
and pipeline results
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NIEHS and iRODS
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Processed Sequencing Runs

MiSeq: 431, NextSeq: 883 & NovaSeq: 572
Run Total: 1,886

• Develop indexing and search 
tools/plugins for Projects and 
Samples

• Currently in planning to add 
Spatial Transcriptomics data to 
Commons



Increasing 
Interoperability and 
Cloud-Readiness

• CHORDS as an example of 
embracing Trans-NIH platforms 
and use of Cloud

• Using Gen3 Platform on 
AWS

• Patient-Centered Outcome 
Research (PCOR) project 
looking at the intersection 
of climate change and 
public health

• Collaboration with 
University of Chicago and 
the Biomedical Research 
Hub



Observations

The Trans-NIH ecosystem is based on Federation

The ecosystem is heterogeneous

Federation is based on lighter-weight standards 
than the iRODS concept of Federation (e.g. in 
DataNet)

The underlying policy-based mechanisms of iRODS 
provide many capabilities that can enable 
federation in this lighter-weight federation model.



iRODS Core 
Capabilities

• IRODS and the Policy-Based 
Data Management 
Approach remain highly 
relevant

• Hybrid On-Prem/Cloud is a 
sweet spot

• Potential to re-cast core 
capabilities via new 
interfaces



iRODS in a Land of Data 
Meshes
What's a Data Mesh?

1. domain-oriented decentralized data ownership and 
architecture

2. data as a product

3. self-serve data infrastructure as a platform

4. federated computational governance.

Given multiple data repositories and data 
commons, how do you search for relevant 
data and bring it into a workspace to 
explore and analyze it?



Light-Weight Federation Mechanisms

IRODS can already support these 
things!

Metadata Query and Federated Search

Data Access

Authentication/Authorization

Compute-to-data

How can we adopt language (how we talk about iRODS capabilities) and 
how can we expose these existing capabilities as light weight data mesh 
services?



GA4GH as a 
Roadmap

• Many of the Trans-NIH 
standards for data sharing 
and collaboration are 
reflected in GA4GH 
workstreams



Metadata Query 
and Federated 
Search
• GA4GH DataConnect 

Standard
• Expose GenQuery as 

DataConnect

• Expose tabular/JSON data in 
iRODS files as DataConnect.

• Data access as structured 
data

• Federated search and 
discovery

https://www.ga4gh.org/product/data-
connect/

https://github.com/ga4gh-discovery/data-connect/blob/develop/SPEC.md


DRS – Data Repository 
Service

• https://www.ga4gh.org/product/data-repository-service-drs/

The Data Repository Service (DRS) API 
provides a generic interface to data 
repositories so data consumers, including 
workflow systems, can access data in a 
single, standardized way regardless of 
where it’s stored or how it’s managed. The 
primary functionality of DRS is to map a 
logical ID to a means for physically 
retrieving the data represented by the ID.

https://github.com/ga4gh/data-repository-service-schemas
https://github.com/ga4gh/data-repository-service-schemas


Authentication/Authorization

GA4GH Data Passports

The GA4GH Passport standard defines a machine-
readable digital identity, in the form of Passport 
visas, that communicates roles and data access 
rights of a data user granted by a DAC or other 
authority and enhances data user interoperability 
between data repositories

https://github.com/ga4gh-duri/ga4gh-
duri.github.io/blob/master/researcher_ids/ga4gh_passport_v1.md#passport

https://github.com/ga4gh-duri/ga4gh-duri.github.io/blob/master/researcher_ids/ga4gh_passport_v1.md


Federated Analysis

Discover Authorize Access Analyze

https://www.ga4gh.org/product/workflow-execution-service-wes/

iRODS Capabilities
• Local and cloud storage 

abstraction
• Metadata management
• Indexing and search 

capability
• Policy management/Rule 

engine
• Compute-to-Data



Conclusion
iRODS is a mature system that is built with data 
abstraction and policy management at its core, it is 
unique...

BUT

We need to consider the lightweight data mesh interfaces 
and update the way we talk about federation, policy, and 
iRODS capabilities.

Thanks! Questions?
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