THE BLUEPRINT OF KNOWLEDGE

Grounding Al via Linked Data and
the Renaissance of Reference
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An invisible dichotomy
quietly shapes every
digital ecosystem.
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V

Data Access
by Value

At first glance, the distinction
sounds purely academic. In
reality, the balance between
these two architectures deter-
mines whether an ecosystem
becomes an open network or
a closed platform.

Data Access
by Reference

At the center of computing
lies an under-discussed,
foundational distinction: how
systems access data.
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The fundamental architectural split: Pointers versus Payloads.
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Data Access by Reference Data Access by Value
Interacting with data indirectly. The identifier (URL, IRI, Interacting with data directly. The representation is
database key) denotes a resource without duplicating it. copied, embedded, cached, or transferred entirely into
The representation is only retrieved when needed. a new context.
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Reference architectures abstract
distributed systems into a single,
addressable space.

The foundational architectural model of the
World Wide Web relies entirely on reference.
Everything important is denoted in an
addressable manner. A URL identifies a
resource; HTTP provides the standard
mechanism to dereference it.

The resulting properties:
S Filesystems

* Loose Coupling » Composability abstract disks
* [nteroperability * Decentralization into paths

* Provenance Preservation ¢ Durable Identity

This is why the Web scaled explosively. Search engines,
APIls, and the massive Linked Open Data Cloud emerged
naturally from this single design principle: pointing to a
resource without needing to own or duplicate it.
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The Web abstracts systems
into referenceable resources.
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Value architectures inherently
drive enclosure, duplication,
and control.

Algorithmic
Mediation

Modern social media and platform architectures
increasingly abandon reference in favor of value.
Content is embedded, quoted, replicated, and
algorithmically mediated directly inside closed walls.

The resulting properties:

* Platform Enclosure (Capture)

* Centralized Ownership of Interaction Flows
* Contextual Mediation

e Algorithmic Control

* Engagement Retention

Quoted posts are the perfect example: the content is no
longer merely referenced. A representation is embedded into
a new interaction space where ranking, moderation, and
monetization are completely controlled by the host platform.
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The Architectural Matrix: Evaluating
the structural consequences.

: : Access by Reference Access by Value
LIS I00 (The Web) (Social / Platforms)

. External identifiers Copied payloads,
Core Mechapism (URLs, IRIs) transclusion, caching

Quoted posts, screenshots,

Primary Examples Hyperlinks, APIs, Linked Data S R
: Interoperable, federated, Centralized, enclosed,
Syttt e e composable mediated
: Discoverability, Engagement retention,
Business Model decentralized participation algorithmic control
Lightweight; representation Highly resource-intensive;

Compute Impact

retrieved on demand massive duplication
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Al systems expose the fatal flaw
of "Access by Value" environments.

% =i Hallucination /
OU@, ;;f O A Context Loss

/N A
LLM Core

Access by Value Environment

Neither architecture is inherently wrong,
but copying and indexing identical
content is fundamentally
resource-intensive at the compute level.

LLMs are extraordinarily capable language
systems, but they starve when operating
over fragmented, duplicated, opaque, or

weakly grounded information environments.

Ironically, the rise of LLMs and Al
agents is forcing the industry to
rediscover the necessity of reference.
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The Ontological Dependency Stack:
What Al actually requires to function.

Interoperable World Models:
Machine-computable
representation of entities.

Grounded Context:
Explicit semantics and provenance.

Declarative Relationships:
Machine-readable connections
(RDF, Linked Data).

Stable Identifiers: Durable,
global pointers (URLSs, IRISs).

To establish trusted retrieval and avoid hallucinations,
Al systems increasingly require a specific architectural.
Al needs the exact same reference-oriented foundations
that originally enabled the Web to scale globally.
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The return of externally grounded
World Models.

Entity

Semantics

Modern Al systems will increasingly depend
on externally grounded world models.

A world model (or ontology) is not merely a

collection of documents. It is a machine- /A

computable representation of entities and @> : .
relationship semantics that provides critical \Y/ :
context for establishing meaning. Al Agent

These models scale far more effectively
when built using:

Provenance

1. Standardized identifiers

2. Declarative relationships

3. Dereferenceable resources

4. Interoperable semantic structures
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The blueprints for meaning already exist:
The Semantic Web

URLs / IRIs: i e

Providing universal, stable identity to concepts.

RDF / Linked Data: .
Standardizing declarative relationships.
Ontologies / Context Graphs: =
Structuring domain knowledge.

SPARQL:

Querying complex, decentralized networks.

Concepts from the Semantic Web vision have suddenly become highly
relevant again, with much better context for both understanding and use.
These technologies were fundamentally designed to make meaning
referenceable, computable, interoperable, and distributable.
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The Historical Irony:
A perfect architectural match.

For years, concepts associated with the Semantic Web were often dismissed as overly academic,
impractical, or ahead of their time. Yet, the exact challenges confronting modern Al systems are
precisely the problems the Semantic Web project was built to address.

Modern Al Challenges Semantic Web Solutions

Hallucinations Solved by Grounded Context
Opaque Outputs Solved by Provenance

Siloed Agents Solved by Interoperability

Solved by Context Management
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The Missing Ingredient:
Natural Language Interaction.

Strengths: Rigorous o
structure, grounding,
provenance,

o Strengths: Incredible
natural language
processing and

interoperability. translation.
#‘i
The Semantic N2 | LLMs as RDF
Web Z2Zil !I Clients
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Weakness:

Historically lacked a ©
usable human/natural
language interface.

Weakness: Prone to

© hallucinations, lacks
grounded world
models.
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The missing ingredient for the Semantic Web was never semantics alone. It was usable, natural-language

interaction. LLMs have now supplied that missing interface layer. In return, the Semantic Web provides
the structured grounding LLMs desperately need.
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Convergence: The Web (via the HTTP protocol) solved distributed

document and fine-grained data access through

The birth Of the Agentic web_ universal references. By utilizing LLMs as powerful

generic RDF clients, the future of Al is going to look
surprisingly similar to the long-misunderstood vision

\ of the Semantic Web.
Context
\ Graphs External We are moving from a web of documents to an
@ @ World Agentic Web: a globally distributed,
' Models

/ semantically grounded network of interoperable
\ '\' knowledge and context.
L

External World
Models



Meaning requires reference.

As Al systems scale, the brute-force architecture of 'Access by Value' will reach its compute and contextual limits.
The compounding knowledge infrastructure of the future demands durable identity, provenance, and meaning.

To build interoperable Al, we must return to the foundational blueprint of the web: Grounding Al via Linked Data.
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