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My interests:

• Enhancing innovation 
and integrity in science 
through the data lens

• Building data 
infrastructure for 
creative, inquisitive 
research



AI-Ready Data
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What Makes Data AI-Ready
Element level:

• Data format

• Metadata completeness, accuracy

• Access… 

Dataset level:

• Balance or representativeness 
(bias)

• Findability 

• Ability to generate more data…

Data for Model Training

Data for Inference

MA Data for Agents

Courtesy of Christine Kirkpatrick, “El Dorado or Troy? 
Demystifying FAIR and AI Ready Data” Data Readiness for 
AI Workshop (DRAI) at ICPP’25
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What Makes Data AI-Ready

Brewer, W., Widener, P., Anantharaj, V., Wang, F., Beck, T., Shankar, A., & Oral, S. (2025, September). Data Readiness for 
Scientific AI at Scale. In Workshop Proceedings of the 54th International Conference on Parallel Processing (pp. 18-24). 
DOI:10.1145/3750720.3757282

Hiniduma, Kaveen, et al. “Data Readiness for AI: A 360-Degree 
Survey,” ACM Comput. Surv., vol. 57, no. 9, Apr. 2025.
DOI:10.1145/3722214 
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What Makes Data AI-Ready

Hiniduma, K., Byna, S., Bez, J. L., & Madduri, R. (2024, July). AI data readiness 
inspector (aidrin) for quantitative assessment of data readiness for ai. In Proceedings 
of the 36th International Conference on Scientific and Statistical Database 
Management (pp. 1-12). https://doi.org/10.1145/3676288.3676296

More about AIRDIN:  https://aidrin.org/

Context for data is key to 
assessing and improving 

AI-readiness



Data Cards
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Data Cards

Data Cards for Standardized Metadata Across DOE-Aligned Data Initiatives: Toward 
Transparent, Interoperable, and Governed Dataset Documentation. DOI: 
https://doi.org/10.2172/3377514
Genesis data card schema, template and supporting tools [Dataset]. Energy Data eXchange
(EDX), Jefferson Lab. https://doi.org/10.18141/3376151.

Core questions a data card must answer:
• What is it? 
• How was it created? 
• Where is it stored?
• How persistent is it? 
• Who can access it? 
• How do I reuse/interpret it?
• With which operation can I process it?

FAIR Metadata

LLM-ready Narrative

Relationships

Courtesy of D. Koureas, 2024 FDO Forum https://fairdo.org/fdof-summit-
2024/, https://eosc.eu/wp-content/uploads/2024/10/Koureas_FAIR-Digital-
Objects.pdf



G E N E S I S  M I S S I O N  H A C K A T H O N Machine-actionable • traceable • reusable

Data Cards: FAIR metadata + LLM-ready narrative + structured relationships
A compact, structured summary to collect, organize, validate, and present information needed to make digital resources machine actionable and AI- and Agent-Ready.

T HE DA T A  PR O DU CT

DATASET
files • tables • images • model outputs

The challenge: AI tools (and humans)  infer 
reuse guidelines from incomplete metadata 
and publications not originally intended for 

that use.

Context, including tacit and community-
specific knowledge, is key to assessing 

and improving AI readiness. 

Agents must be able to traverse the graph of 
digital objects, e.g., datasets, software, AI 

models, publications.

The data card combines structured metadata (YAML) and computable natural 
language (Markdown) to answer core questions:

What is it?

Purpose, scope, contents, variables

Where did it come from?

Source, instrument/model, provenance, version

How was it made?
Methods, processing, calibration, 
code/workflow

Can I trust it?

Quality checks, uncertainty, known limitations

Can I use it?

Access, rights, sensitivities, restrictions

How to I navigate the web of 
scientific information?

Identifiers & structured relationships, schema, 
formats.

In this hackathon, a data card serves 
as the perception layer.
It lets the next team, model, or agent quickly answer:

Relevant?
Is this the right data? What 

/where are the related 
resources?

Usable?

Can I legally + technically 
use it?

Reliable?

What should I trust or 
question?

Reusable?

Can I connect it to my 
workflow?

Not a replacement for full metadata or documentation — a data card is the concise entry point that makes those resources discoverable and interpretable.

9

Meaning?

How do I interpret the 
data?

T HE DA T A  CA R D

Schema, template, field guide & tools: doi.org/10.18141/3376151
Technical report: doi.org/10.2172/3377514 
Data card generation skill: https://github.com/AI-ModCon/genesis-skills
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Persistent, Unique Identifiers

• ORCID(s) for individual researchers

• ROR ID(s) for research organizations

• Grant ID(s) for funding sources

• DOI(s) for Dataset(s)

• DOI(s) for Datasheet(s)

• DOIs / citations for software and code

• DOI(s) for manuscripts

• Allows for distinct authors, research orgs, resources, funding 
sources, etc for each atom of the scientific record.

• Allows for linking the elements of the scientific record.

Digital persistent identifier (DPI or digital PID) – A digital identifier that is globally unique, 
persistent, machine resolvable and processable, and has an associated metadata schema*.

* DOE Public Access Plan 2023 https://doi.org/10.11578/2023DOEPublicAccessPlan

Satisfies DOE Requirement
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Standards Alignment

10/2/2026

• DCAT 3.0 [1]— interoperability baseline (title, description, identifier, creator, 
distribution…)

• DCAT-US [2] — U.S. federal catalog practice alignment

• OSTI / DataCite [3] — DOI issuance, relationship vocabulary

• ISO/IEC 11179 family [4] — metadata registry concepts (identification, classification, 
stewardship, lifecycle) — lightweight, not a full registry implementation

• Alexandria (NNSA) [5]— implementation reference for sensitivity/governance metadata

[1] W3C, Data Catalog Vocabulary (DCAT) – Version 3, W3C Recommendation, 2024
[2] General Services Administration, "DCAT-US Schema v1.1 (Project Open Data Metadata Schema)," resources.data.gov. [Online]. Available: https://resources.data.gov/standards/catalog/dcat-us/
[3] DataCite Metadata Working Group, *DataCite Metadata Schema Documentation for the Publication and Citation of Research Data and Other Research Outputs, Version 4.5. Hannover, Germany: 
DataCite e.V., 2024. doi: 10.14454/g8e5-6293
[4] SO/IEC 11179-1:2023. Information technology — Metadata registries (MDR) — Part 1: Framework
[5] R. L. Rodd, DOE Data Days 2023 Report, Apr. 2024. doi: 10.2172/2345124
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Data Governance – Review (in development)

Data Card
Updated Data Card with 

Governance Rules

Defines a policy-based 
due diligence review 
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Next Steps and Parting Thoughts

• xCards where x is {Data, Model, Code, 
Agent, Skill,…}

• Automated xCard generation as part of 
the data lifecycle

• Integrate xCards (or xCard content) into 
the data ecosystem.

• Leveraging the graph for
• Generative workflows

• Provenance

• Validation

10/2/2026

• Web and Hierarchy

• Smart data and Intelligent Agents

• Guardrails

Next Steps Thoughts
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Summary

• There’s no recipe for AI-Readiness

• Facets of AI-Readiness include
• Structured, FAIR metadata

• Contextual information

• Clear, machine actionable governance

• Some areas of ongoing research
• Creating accurate metadata and context at scale as part of the data lifecycle

• Integrating data card information into the data ecosystem

• Machine-actionable data and cybersecurity

• …

10/2/2026



JLAB Chief Data Office
https://www.jlab.org/about/leadership/cdo_office
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My interests:
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Thank you

data.jlab.org

JLabDataManagement@jlab.org


