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Abstract. The FAIR Digital Object (FDO) framework provides a robust, abstract model
for machine-actionable data. A key challenge remains in applying this framework to
web-scale, decentralized ecosystems, particularly for digital content identification. This
paper introduces the ISCC Discovery Protocol (IDP), a new federated protocol built
upon the International Standard Content Code (ISCC, ISO 24138:2024). While ISCC
provides a content-derived “fingerprint” for media, the IDP provides a mechanism for
creating persistent, resolvable “Declaration Events” about that content. We demon-
strate that this protocol provides a practical and scalable implementation of a federated
FDO system, one that uniquely adds a powerful content-based discovery layer to the
FDO ecosystem.
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1. Introduction

The FAIR Digital Object (FDO) framework provides a robust, abstract model for machine-
actionable data. A key challenge remains in applying this framework to web-scale,
decentralized ecosystems, particularly for digital content identification.

This paper introduces the ISCC Discovery Protocol (IDP) [1], [2], a new federated
protocol built upon the International Standard Content Code (ISCC, ISO 24138:2024
[3]). While ISCC provides a content-derived “fingerprint” for media, the IDP provides a
mechanism for creating persistent, resolvable “Declaration Events” about that content.
We demonstrate that this protocol provides a practical and scalable implementation of
a federated FDO system, one that uniquely adds a powerful content-based discovery
layer to the FDO ecosystem.

2. The ISCC Protocol as an FDO Implementation

The core of the IDP is the Declaration Event, which functions as the FDO. This event—
a cryptographically signed IsccNote that records who declared what content at what
time—is identified by a globally unique, persistent, and resolvable ISCC-ID.
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This ISCC-ID serves as the FDO’s PID. Upon resolution, it returns a verifiable
IsccReceipt, which functions as the FDO-Record.

Critically, the ISCC-CODE (the content fingerprint) is not the PID; it is a key meta-
data attribute within the FDO-Record. This architecture allows the FDO-Record to be a
lightweight, verifiable claim, while the ISCC-CODE attribute enables powerful content-
based and similarity-based discovery.

3. Alignment with Core FDO Principles

This “Declaration Event as FDO” model naturally aligns with the FDO specifications:

• Identifier Uniqueness (FDOR-GR1): The ISCC-ID is a unique PID assigned to
a single declaration. The protocol allows for multiple declarations about the same
content, resulting in multiple FDOs (and multiple PIDs), which directly supports
the “one or more PIDs” concept.

• Ownership and Security (FDO-PIDR5): The protocol aligns with FDO-PIDR5’s
ownership model. The “declarer” (owner of the public key) is the sole owner of
their IsccReceipt (the FDO-Record) and the only actor who can manage it.

• Federated Trust Model: The IDP’s network of “ISCC-HUBs” operates on a “trust
through transparency” model. Rather than a single central authority, it embraces
competing claims as a visible, auditable feature. This represents a robust, real-
world implementation of a decentralized FDO registry system.

4. Enriching the FDO Ecosystem with Content-Based Discovery

The FDO framework excels at resolving known PIDs to retrieve FDO-Records. The
IDP introduces a powerful new discovery vector for when the PID is unknown.

The ISCC-CODE attribute functions as a fingerprint-based query key. This enables
a “reverse lookup” workflow:

1. A user or machine generates an ISCC-CODE from a local digital object (e.g., an
image, document, or audio file).

2. The agent queries the federated network of ISCC-HUBs (acting as FDO Reg-
istries) with this ISCC-CODE.

3. The network returns a set of all ISCC-IDs (PIDs) that correspond to FDOs con-
taining that ISCC-CODE attribute.

This simple mechanism transforms the FDO ecosystem from a purely PID-resolvable
system to a content-discoverable one. It allows any machine to find all registered
FDOs—and by extension, all related metadata and services—starting from nothing but
the content itself. Furthermore, the inherent design of ISCC-CODEs enables similarity-
based discovery, allowing agents to find related FDOs even for modified or derivative
content.

5. Conclusion and Implications

This work provides a critical bridge between two major data interoperability paradigms:
the content-derived world of ISCC and the formal assigned-identifier world of FDO.

We demonstrate that the IDP is a powerful, ISO-standard based, and federated
system that can be implemented as an FDO system. It contributes a vital, missing
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piece to the ecosystem: a scalable, content-first discovery layer. This synthesis offers
a clear path for managing web-scale digital content (including AI-generated media) as
FAIR Digital Objects, leveraging ISCC’s content-aware network and FDO’s machine-
actionable framework.
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