——
%OAK RIDGE

National Laboratory

DOE Data Curation
Working Group

N ARG 0726 - | 5C na n TrLy"-VA

From Repositories to
Infrastructure: Making
DOE’s Scientific Knowledge
Al-Ready

Presented By: Olga A. Kuchar, ORNL f " Arzzes : -

DOE Data Curation Working Group
Metadata Sub-working Group ), .- [  ——p 8

ORNL IS MANAGED BY UT-BATTELLE LLC
FOR THE US DEPARTMENT OF ENERGY




Authorship and Provenance

DOE Repository Metadata Profile (DRMP) DOE Repository Metadata Profile
A Metadata Framework for Advancing
. . Interoperability and Al Readiness Across Scientific
Developed by the DOE Data Curation Working Group Repositories
(Metadata Subgroup) :
Primary Authors

* Olga Anna Kuchar (ORNL)
e Abigail Martin (NETL)

* Brian J. Cain (LANL)

* Kevin Kuhn (NETL)

* Lauren Spath Luhring (NLR)
e Juliane Schneider (PNNL)
Key Contributors

e Jonathan Huitt, Natalie Barnett, Sara Studwell (OSTI)

(PNNL) Reviewed by the broader
DOE Data Curation Working Group

* Miriam Blake

%OAK RIDGE

National Laboratory



The Problem

Repositories are critical scientific infrastructure, but the metadata layer doesn’t support the automation we now need.

Fragmented Policies Not Automation
Metadata Machine-Readable Breaks at Scale

Inconsistent fields Governance locked in Workflows fail without
across platforms narrative text structured rules

%OAK RIDGE

National Laboratory




The Structural Gap

Repositories As Infrastructure

Machine-actionable repository
metadata

Shared governance and
capability signals across the
ecosystem

Policies expressed in
structured, enforceable form
Harvestable, interoperable,
automation-ready by design

The challenge is not intent — it’s the underlying
Structure.
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DRMP: Standards-Alighed Profile (Not a New Schema)

R £

Harmonized Across

Reuse, Not Reinvention Low-Burden Implementation

Standards
e Built on existing practices e RE3Data e Consistent, interoperable layer
e Profile, not a new schema e DCAT-US v3 e Governance and automation-
e Schema.org ready

e Dublin Core
e DataCite 4.6
e PREMIS 3.0
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DRMP Conformance Model
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Level 3 — Al-Ready

Semantic context - Provenance & integrity - Access models - Al-use policy

Level 2 - Interoperable

APls - Metadata formats - License, retention & harvest policies - Capabilities

Level 1 - Minimum Viable Record

Identity - Operator - Contact - Repository type




What Al-Ready Means

. . Provenance and integrit
@ Explicit Al-use policy V : erty
signals
@ Semantic context for a Machine-readable access
reasoning constraints

Al-Ready # Open Season — It Means Guardrails
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Implementation Reality

Publish DRMP

Existing Metadata JSON Schema

Mapping

Record

* Minimal developer overhead
* Mostwork is metadata mapping, not platform changes
e Start by validating your repository against Level 1 (Minimal Viable Record)
* APl and policy patterns included
* Optional MCP templates

* Challenges: Aligning policy language with machine-readable formats may require governance input
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Why This Matters to DOE Data Days (D3)

* Policies become executable — governance signals move from narrative to machine-readable
e Stewardship becomes visible — repository-level metadata makes curation transparent
* Interoperability becomes repeatable — reduces bespoke integrations across DOE repositories

* Aluse becomes governable — enables policy-aware automation and safe Al adoption

DRMP is a foundation for FAIR, compliance, and sustainable automation,

aligning with DOE’s mission to advance data-driven science
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What Is Next

FY26Q1: DRMP white paper released by the
DOE Data Curation Working Group

CY2026: Pilot repositories planned

Ongoing: Community feedback and extensions

welcome .
Get involved: scan the QR code to

download the whitepaper and share
feedback!

Now: Voluntary, incremental adoption
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Thank you! Q&A Session

What if | am notinvolved in the American Science

5
What problem does DRMP solve? Cloud?

* Makes repository governance, policy, and capability

) You should still care because DRMP:
machine-readable

* Enables automation without losing human control Improves federated discovery

L : : c M iCi
* Treats repositories as infrastructure, not just akes policies executable

endpoints * Reduces bespoke integrations

* Future-proofs repositories for any automation or
Al use

How does this relate to automation/ Al?

DRMP provides the repository-level context Al
agents and workflow systems need to operate
safely and correctly in federated environments. DRMP is not an Al mandate -itis a

governance and interoperability foundation.
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