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Six persona-based Al agents, each modeled on an established research-data professional, transform a researcher’s raw
dataset into a FAIR-compliant, six-file deposit package, with human judgment and transparency governing

consequential decisions.

Organizing agentic Al by professional persona brings deeper intelligence to research-data workflows, making them FAIR by design, legible by construction, and accountable at irreversible steps.

2 Methods

Agentic Al Persona Blueprint. This work creates a persona-based agentic Al architecture, building on the
RDA/Microsoft-sponsored Data Director capabilities blueprint and recasting that foundation within a persona
framework (see Acknowledgments).

1 Introduction

Research data curation is specialized, labor-intensive work. A FAIR-compliant deposit requires:

¢ 3 schema-conformant metadata record; ¢ licensing and documentation governing access, context, and reuse;
e persistent identifiers for durable findability and citation; e crosswalks to adjacent standards for interdisciplinary discovery.

e an auditable provenance record:; Persona Specification. Each agent is modeled on a professional research-data role within a research institution or
library and specified by professional analogue, scope of competence, bounded authority, principal output, escalation
trigger for human review, and multi-agent pattern (orchestrator-workers dispatch, evaluator-critique loop, or

continuous audit).

Few researchers have the time or specialized training to meet these requirements, and few institutions can staff every requisite role. As a result,
many datasets are deposited without being findable, interoperable, or reusable, and do not meet funder, data-management, or sharing

requirements. . o . . . . _ . . .
Iterative Application Prototyping. The blueprint pairs a conceptual architecture with a buildable implementation

(agent specifications, shared memory, human checkpoints, open protocols), realized through twelve prototype
iterations in July 2026: deterministic, human-centered interfaces (v1-v4); live large-language-model integration
through Al APIs (v5-v9); the full persona model with a transparent deliberation layer, the “Thinking Window” (v10-
v11); and experimental voice interaction (v12).

The Research Data Director addresses this gap through a coordinated team of persona-based Al agents that produce a vetted first draft of the
complete deposit documentation for human review.

Objectives

e Automate preparation of a FAIR-compliant deposit package for complex data from a single raw dataset.
e Organize agentic capacity by professional persona for legible, auditable, and accountable behavior.

¢ Treat schema mappings and crosswalks as primary, human-reviewed data objects.

e Preserve human governance through validation checkpoints and bounded agent authority.

Expert review and extension. Beta prototypes and presentations were shared with the RDA Artificial Intelligence
and Data Visitation (AIDV) and VANTAGE Working Groups in July 2026. Working-group feedback prompted a
biomedical variant blueprint and prototype (August 2026) and a companion safety and alighment governance
framework, ADAM and the AACP (September 2026).

3 Results: The Architecture
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Figure 1. One input, six outputs. A single raw dataset yields six deposit-ready outputs: metadata
record, crosswalk table, README, data dictionary, FAIR assessment with F-UJI score, and PROV-O
provenance record.
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Figure 2. Orchestration, shared memory, and the six personas. The Research Data Director dispatches five specialist agents (orchestrator-workers); the Fact Checker and FAIR Expert evaluate in
parallel (evaluator-critique loop); the Provenance Recorder audits continuously. All agents share a single auditable Working Brief (JSON). Each card gives the persona’s professional analogue, principal
output, and escalation trigger for human review.
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Blueprint documents. Left to right: the RDA/Microsoft Data Director Agentic Al Tool Blueprint (v1.0);
the Research Data Director presentation; and the Research Data Director persona blueprint (v0.8.2).

% Metadata Crosswalks, Mappings, Schemas and Affordances

Crosswalks: interoperability, FAIR, and discovery. The Metadata
Librarian maps each native record, field by field, to adjacent schemas and
assesses confidence for every mapping. Low-confidence mappings are
escalated for human adjudication, and the crosswalk is exported as a first-class
artifact for discovery. A biomedical variant extends this approach to clinical

B The Power of Metadata Crosswalks:
An Ecosystem of Instruments

A The Power of Synthesis ¢ The Triangulation Principle

Four instruments, one answer.
A failing irrigation emitter cannot be diagnosed by eye. The

When distinct instruments are aligned in a shared spatial

and temporal framework, the relationships among their
Each instrument, like each metadata schema, records part of the object and

is blind to the rest. Crosswalks align them, so that what one misses,
another records.

measurements encode information that resides in no
single measurement.

diagnosis emerges only when four independent measurements
are aligned in space and time.
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¢ Contestability. Researchers may intervene in real time and audit the record.

¢ Interdisciplinarity. Personas can be customized and re-parameterized across

domains, from general research data to biomedicine.
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5 Future Directions (2027-2028)

Deployment contexts

4 Conclusions

¢ Mechanistic and Human Interpretability. Mapping agentic Al onto an established professional division of labor makes
multi-agent behavior intelligible to domain specialists: librarians, archivists, curators, researchers, and practitioners.
Persona framing also draws on the shared human expertise encoded in model parameters and training data.

¢ Completion of Persona-Based Model: backend hook-up of various APIs for validation, user testing and feedback, local/proprietary model public use
testing, further versioning iteration.

e Sensitive data (AIDV Working Group): governed deposit within secure enclaves and processing environments, addressing the ethical, legal, and
technical conditions of Al access to protected data.

e Biomedical research (VANTAGE Working Group): a Medical Research Data Director variant drawn from the biomedical blueprint, focused on
crosswalks across multimodal clinical and imaging data.

¢ Interoperability. Treating crosswalks as governed, human-reviewed outputs addresses the FAIR principle most
resistant to reliable automation and widens the scope for discovery and FAIR data.

e Feasibility. Working prototypes demonstrate that a complete deposit package can be assembled from a single raw

input, with human authority retained over verification, irreversible actions such as DOl minting, and low-confidence e General research data (RDA Data Director implementation group): the persona-based Research Data Director, offered as a working basis for a
determinations. shared RDA reference implementation, general or capabilities-based, with common crosswalks.

Governance, alignment, and transparency: ADAM and the AACP

Agentic Directed Al Modeling (ADAM) and the Agentic Al Checkpoint Protocol (AACP) will form the governance layer for persona-based agents,
operationalizing Al alignment, safety, research and data ethics, and transparency through tiered human checkpoints, model-and-human verification
reports, and validation of DOIs, author identifiers, and provenance, so that growing agentic autonomy is matched by commensurate accountability.

¢ Distinctiveness. The Research Data Director is the first persona-based Data Director architecture realized in working
prototypes. Capabilities specify what a system must do; personas specify who is accountable and who does what.
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