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NIEHS and iRODS

* Develop indexing and search

tools/plugins for Projects and s
Samples _ @ Enter a search
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2. Include search fields for advanced search. Example == ProjectiD: RNASeq* Hypothesis: sci-RNAseq

S p a ti a I Tra n S C ri pto m i CS d a ta to femplstes & Wrap text search with double-quotes for exact search. Default operator is OR, use AND explicitly if needed.
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Shared Links 4
Available Fields + Description Example
CO I I l I I I O n S Favorites * ASPNumber Animal Study Protocol approval number  2011-0016
Public g Background Project background
Hypothesis Project hypothesis
Trash m
180 IREMumber Institutional Review Board protocol 12-N-0085
. number
Processed Sequencing Runs : , :
160 Organism Organism used for research study Homo Sapiens
PiName Principal investigator's NIEHS name
140
ProjectiD Abbreviated project title used for data
120 delivery
ProjectMumber Funding approval number issued by the  FY18-Pilot-Granny-Smith-001
100 Epigenomics core
ProjectTitle Project title
80
Relevance Project relevance
60 RequesterEmail Project submitter's email
40 RequesterMame Project submitter's name
SequencingFacility Sequencing facility
20 I I I url Data commons location path
0 [ | Validation Project validation

2018 2019 2020 2021 2022 2023 2024*

MiSeq: 431, NextSeq: 883 & NovaSeq: 572
Run Total: 1,886
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National Aeronautics and Space
Administration (NASA)

Showing 1 - 20 of 26 geospatial_data_resources Show Empty Columns

e Using Gen3 Platform on
AWS

National Oceanic and Atmospheric

Project Sponsor Resource Name Resource Description Domain
Administration (NOAA)

ney (EPA) National Oceanic and Atmospheric Administration (NOAA) ~ Hazard Mapping System Fire and Smoke Product The Hazard Mapping System (HMS) Fire and Smoke Air Quality, Wildfire

Product is a valuable tool for monitoring and predicting the
behavior of fires and smoke. The continental United States
is monitored 24 hours a day, year round by polar and
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United States Forestry Service (USFS)

Project Sponsor Type system displays active fire detections and smoke
information for each 24 hour period, starting with the
earliest observations of the day, on a fresh map of North
America. This information is essential for assessing the

Federal Agency

participation to raise awareness about the health effects of
wildfire smoke, empower individuals to take protective
1 actions, and improve the understanding of how wildfire

O CO I | a b O rat i 0 n Wit h smoke affects communities. Through the use of a mobile

Domain application, participants report their experiences and
symptoms related to wildfire smoke exposure, providing
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Hub
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p u b | I C h ea It h [0 Data Resource Environmental Protection Agency (EPA) EPA-Smoke Sense SmokeSense is a program designed to engage citizen Air Quality, Social Determinants Of Health

Non-profit Organization

3
mmmm B

[ wildfire

totake steps to protect their health from wildfire smoke.

[ climate change



The Trans-NIH ecosystem is based on Federation

The ecosystem is heterogeneous

Observations

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.
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e Hybrid On-Prem/Cloud is a
sweet spot
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capabilities via new
interfaces
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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

Metadata Query and Federated Search

IRODS can already support these Data Access
things | 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
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Collaborate. Innovate. Accelerate.

* Many of the Trans-NIH
standards for data sharing

and colla t?OFatI orl e Announcements NIH and GA4GH commit to ongoing collaboration
reflected in GA4GH
14 Feb 2024
WO rkSt re a m S in f » B The United States National Institutes of Health (NIH) Office of Data Science Strategy (ODSS) and the Global Alliance for

Genomics and Health (GA4GH) have announced a strategic collaboration in the form of a Memorandum of Agreement. This
partnership aims to bolster the development of technology standards, tools, and policy frameworks to support responsible

sharing of genomic and related health data on a global scale.

“To fully realise the promise of genomic medicine, organisations worldwide must continue to commit to the equitable expansion
of responsible genomic data use. Working together with GA4GH to build technical standards and policy tools can help accelerate
collaborative biomedical research, a key NIH aim.”

— Dr. Eric Green, Director of the National Human Genome Research Institute (NHGRI) at NIH



Metadata Query

WITH DATA CONNECT... /
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* Expose GenQuery as
“ DataConnect

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

— * Data access as structured

DATA CONNECT

- data
 Federated search and
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csV/TsV VCF+TBI RELATIONAL GOOGLE PHENOPACKETS FHIR GOOGLE JSON
FILES FILES DATABASE SHEETS BIGQUERY IN A BU

DATA CONNECT PROVIDES A SIMPLE AND FLEXIBLE MECHANISM TO CONNECT RESEARCHERS WITH INFORMATIO
DATASETS. FIRST, DATA PROVIDERS DESCRIBE THEIR DATA USING A COMMON MODEL. NEXT, RESEARCHERS PUL https://www.ga4gh.org/product/data-

FROM DIFFERENT SOURCES INTO THEIR APPLICATION OF CHOICE FOR DATA COMPARISON AND ANALYSIS. connect/



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

DRS — Data Repository
Service

THE CHALLENGE... /
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THERE'S A WEALTH OF GENOMIC DATA AND WAYS TO
ANALYSE THEM. BUT THERE'S NO GUARANTEE THAT ANY
GIVEN METHOD WILL WORK WITH ANY PARTICULAR DATA.

WITH DRS... /

D

DATA PRODUCERS...

__________ RESEARCHERS...
CAN NOW MAKE THEIR CAN NOW ACCESS
DATA AVAILABLE TO DATA MORE POTENTIALLY-
MORE RESEARCHERS USEFUL DATA
ACCESS
METHOD

DATASETS

DRS ALLOWS DATA PRODUCERS TO ADD A WRAPPER
AROUND THEIR DATA, MAKING IT EASIER FOR RESEARCHERS
TO ANALYSE A GREATER VOLUME OF DATA.

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://www.gadgh.org/product/data-repository-service-drs/


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

Passports in Action
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¥ | CLINICIAN
|

( rt
RESEARCHER / - Request
CLINICIAN S ess

Approval of DATA ACCESS
Data Access COMMITTEE

https://github.com/gadgh-duri/gadgh-
duri.github.io/blob/master/researcher_ids/gad4gh_passport_vl.md#passport


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

Federated Analysis

IRODS Capabilities

THE CHALLENGE... / WITH WES... // 7 \ e Local and cloud storage

it — 9

x| &

abstraction
i A e * Metadata management
\ =] * Indexing and search

X
s

d 13
!

RESEARCHER [ § RESEARCHER
> 8
WES-DEFINED WES-ENABLED TES WRAPS AROUND A COMPUTE ENVIRONMENT
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smne e \. J \ -/ s capability
TO CONDUCT REPRODUCIBLE RESEARCH, THE SAME GENOMIC WES LETS RESEARCHERS DEFINE AND PACKAGE WORKFLOWS AND DATA IN A STANDARD WAY, THEN HAND THE PACKAGE TO WORKFLOW °
ANALYSIS HAS TO RUN ACROSS MULTIPLE ENVIRONMENTS. BUT ENGINES RUNNING IN DIFFERENT ENVIRONMENTS, THUS, WES MAKES IT EASIER TO ANALYSE DIVERSE DATA ACROSS MULTIPLE PLATFORMS. [ ) P O I I C m a n a e m e nt R u I e
RESEARCHERS MUST LEARN CUSTOM PROCESSES FOR EACH WES ALSO WORKS HAND-IN-HAND WITH THE TASK EXECUTION SERVICE (TES) API, ANOTHER STANDARD DEVELOPED BY THE GA4GH
PLATFORM THEY WANT TO USE. CLOUD WORK STREAM, TO EXECUTE SPECIFIC TASKS IN A WORKFLOW.

engine
https://www.ga4gh.org/product/workflow-execution-service-wes/ ° CO m p ute-to- D ata




Conclusion

iIRODS 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

iIRODS capabilities.

Thanks! Questions?

NIEHS
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