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GA4GH gives the interoperability contracts
Common boundaries for tools, execution, data, and access decisions.

TRS
Find workflows

and tools
→

WES
Run a

workflow
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TES
Run a
task

→
DRS

Resolve
data objects

→
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Represent

access claims

DRS lets workflow systems refer to data without 
knowing storage-specific details.

Computational tasks can be dispatched to 
remote locations to minimize data movement 
and enhance security.

stable object IDs metadata + checksums atomic + compound objects

HTTPS / S3 / other access methods locality-aware access paths
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iRODS capabilities + Data Mesh/GA4GH
A policy-managed data grid can become a standards-facing federation node.

CLOUD-HEAVY DRS 
ECOSYSTEM

Terra / AnVIL
Gen3
BioData Catalyst
Cloud data commons

IRODS OPPORTUNITY

policy-managed namespace
metadata-rich collections
resource hierarchy + replicas
federated zones
REST + S3 + native paths
on-prem / hybrid control

The goal is not to move iRODS data into someone else’s platform. The goal is to let iRODS participate on 
standards-based terms.
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Demo stack: irods-grid-stack
A reproducible local grid with storage, access APIs, auth, UI, and CLI tools.

docker compose --profile frontend up -d

github.com/michael-conway/irods-grid-stack
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irods-grid-stack

iRODS provider
providerResc

iRODS resource
resourceResc

REST provider/resource

S3 provider/resource

Keycloak Starbase irods-go-drs terminal
gocmd + drscmd

REST provider/resource

S3 provider/resource



Starbase + REST Service
Visual metadata editing and a lightweight DRS 1.5 endpoint for the demo.

STARBASE IN THE DEMO

Browse demo collections
Edit DRS and child-object metadata
Exercise REST/OIDC/S3-adjacent workflows

REST IN THE DEMO

Lightweight REST service
HATEOAS
Basic and Bearer auth
Swagger + OpenAPI

Starbase is a useful companion: it makes the metadata that drives the DRS demo visible and editable.
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Demo path
Follow managed iRODS data through DRS metadata, access methods, and locality.

1. Inspect iRODS object and collection

2. Add DRS metadata with drscmd

3. Resolve atomic object

4.

Resolve compound object

5. Show HTTPS + S3 access methods

6.

Show provider/resource affinity
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DRS service info
A standards-shaped entry point that self-describes the service and implementation.
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Returns information about the DRS 
service along with stats pertaining to 
total object count and cumulative 
size in bytes.
Extends the v1.0.0 GA4GH Service 
Info specification as the 
standardized format for GA4GH web 
services to self-describe.

https://github.com/ga4gh-discovery/ga4gh-service-info
https://github.com/ga4gh-discovery/ga4gh-service-info


drscmd for DRS object administration
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drsmake creates a 
new DRS object. This 
is a lightweight op that 
decorates an object 
with AVU metadata.

Note the opaque DRS 
id that is assigned. 



Resolve an atomic DRS object
A single iRODS data object becomes a standard DRS object with access methods.
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"access_methods": [
    {
      "type": "https",
      "access_id": "irods-go-rest-https-providerResc",
      "cloud": "irods:tempZone",
      "region": "providerResc",
      "authorizations": {
        "supported_types": [
          "BasicAuth",
          "BearerAuth"
        ],
        "bearer_auth_issuers": [
          "https://keycloak:8443"
        ]
      }
    },

iRODS provider
providerResc

REST 
provider/resource

S3 provider/resource
Note the https access 

method has affinity with 
the iRODS providerResc



DRS access method location affinity
Access methods can reflect where the data lives in the iRODS resource topology.

As replicas appear on different iRODS 
resources, DRS can expose access methods 
aligned with those resource locations.
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DRS id plus the selected access method 
results in a resolvable reference. In this 
case an https:// reference with a 
generated iRODS ticket. 

The ticket is a valid bearer token in the 
REST endpoint.



Other access methods: focus on S3
S3 access matters because many workflow and cloud-adjacent tools already know how to consume it.

{
  "type": "s3",
  "access_url": {
    "url": "s3://sars-cov-2-data/RawData.mat"
  },
  "cloud": "irods:tempZone",
  "region": "providerResc",
  "available": true
}

{
  "type": "s3",
  "access_url": {
    "url": "s3://sars-cov-2-data/RawData.mat"
  },
  "region": "resourceResc"
}
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Compound DRS objects
iRODS collections can represent related data packages, not just individual files.

EXAMPLES

BAM + BAI genomic read sets
DICOM images with multiple raw image objects
Study bundles with contents generated together
Workflow input or result packages
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/zone/home/path

/zone/home/path/1

/zone/home/path/2

.drsignore

In this DRS implementation
• Compound objects are structured around iRODS 

Collections
• A .gitignore style .drsignore allows selection of exposed 

objects
• Compound objects have a DRS id and produce a JSON 

manifest with objects and additional metadata



Compound object workflow
.drsignore and preflight make compound exposure explicit and reviewable.

1. .drsignore

Select what is exposed

2. Child metadata

Add AVUs to member objects

3. Preflight
Show ignored paths + manifest 
preview

4. Make compound

Create the skeleton DRS object

5. Edit metadata
Manifest reflects current AVUs at 
access time

drsmakecompound --preflight /tempZone/home/demo/study-001

# no data changes
# shows ignored paths
# previews generated manifest
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Generated compound manifest
The manifest is generated dynamically from DRS AVUs and selected child metadata.

GET /ga4gh/drs/v1/ext/compound/{object_id}

{
  "id": "study-001",
  "contents": [
    { "name": "RawData.mat", "drs_id": "...", "path": "RawData.mat" },
    { "name": "metadata.json", "drs_id": "...", "path": "metadata.json" },
    { "name": "QC/report.html", "drs_id": "...", "path": "QC/report.html" 
}
  ],
  "metadata": { ... }
}

WHY IT MATTERS

Relates multiple iRODS objects as one 
logical unit
Makes collection-level DRS identity 
possible
Allows metadata edits without rebuilding 
a static package
Fits workflow inputs, studies, and result 
bundles
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Next steps
iRODS as a data mesh node supporting federated analysis and discovery.

NEAR-TERM ARCHITECTURE

Integrate task running via TES/Funnel
Use affinity for resource-aware task execution
Connect DRS-aware genomic commons to 
SLURM/local compute
Explore Data Connect / GenQuery discovery
Consider Mesh Card / service advertisement

DRS gives iRODS a standards-facing way to expose data access, data 
relationships, and data locality — the bridge from policy-managed data grids 
to federated analysis.
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