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Abstract. We argue that the original vision articulated in the 2001 Sci-
entific American article is as relevant and important today as it was 25
years ago. Enabling users to benefit more from the Web via increased
automation is an idea that, if anything, has only become more com-
pelling with time. Semantics, agents, trust, inference and (even) ontolo-
gies are once again in vogue, but this time it is the AI community that
speaks about them with excitement, not us. Though the path to achieve
the vision requires some rerouting from that envisaged in 2001, so long
as the destination remains unchanged, it is closer than ever. In this
(un)visionary paper, we argue that a quarter century further on, it is
not the time to rethink the Semantic Web — it is the time to reclaim it.
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1 Introduction

The year is 2001 and “We Can Work It Out” is playing on the stereo. An in-
coming call interrupts the chorus. In the short conversation that follows, Pete
and Lucy discuss the health concerns of their mother and coordinate biweekly
physical therapy sessions for her. With the help of their “agents”, and something
called the “Semantic Web”, they select a clinic with availability at convenient
times that is in-plan for her insurance, organise turns to bring her to the clinic,
and reschedule other non-essential commitments conflicting with those appoint-
ments. The call ended, the Beatles fill the room again.

Later, when prompted by Pete, the Semantic Web explains how it found that
clinic, and made the other arrangements, showing its workings.

So was the vision described by Berners-Lee et al. [6] in the Scientific American
article entitled “The Semantic Web”. The trust that Lucy and Pete had in their
agents and this Semantic Web seems almost utopian in a modern context. But
at that time, optimism was warranted. The vision was a call to arms: to build
an even wider, wiser, worldlier Web. Many answered the call.

But despite multiple decades of innovation and toil, of experiments and
proofs, of standards and specifications, of investment and deliverables, of de-
velopment and research — of spirited debates on blank nodes and httpRange-14
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and literals-as-subject and the one-right-way-to-reify and how-much-semantics-
is-the-right-amount-of-semantics — the Petelucian Web envisaged at the dawn of
the new millennium yet remains just out of reach.

Hence, after 25 years, there are calls to rethink the Semantic Web envisaged
in 2001. But if we were to rethink it, what would we change?

This question is left as an exercise to the reader [6].

2 So Far

After a quarter century of investment, research and development, it is perhaps
only fair to ask: what has the Semantic Web ever done for us?

Some might respond: KNOWLEDGE GRAPHS! Enterprise knowledge graphs
can now be found in companies ranging from Amazon [35] to Zillow.* Open
knowledge graphs, like DBpedia [23], Wikidata [33] and YAGO [32], continue
to spur on research and development. Wikidata, in particular, describes more
than one hundred million entities and is continuously edited by thousands of
active editors in hundreds of languages; it supplies Wikipedia with infoboxes,
interlanguage links, and rich references; it links the Web via an identifier scheme
that includes over ten thousand distinct external identifiers; it drives applications
for digital libraries, cultural heritage, biomedicine, among many other domains.

Others might respond: METADATA! As one of the earliest adopters, RDF
metadata is still found in every Adobe document. JSON-LD [21] is now used
to embed metadata on most websites.” The schema.org vocabulary — led by
key members of the Semantic Web community® — powers features in major web
search engines like Google’s Rich Snippets and the Google Knowledge Graph.

Others still might respond: ONTOLOGIES! Ontologies play a central role in
biomedicine, which now boasts hundreds of interoperable ontologies that pro-
vide standardised vocabularies for diseases [29], drugs [17], genes [2] and phe-
notypes [28], to name but a few examples. These ontologies support clinical
trials [12], diagnosis [29], drug discovery [2], and (thus) better outcomes for
patients. And beyond biomedicine, ontologies continue to support data interop-
erability in diverse domains, such as cultural heritage [10], digital libraries [24],
finance [5], agriculture [30] and manufacturing [13], to name some examples.

Others yet might respond: the sYSTEMS! They might point to Jena [34], or
Sesame/RDF4j [9], or Pellet [31], or Hermit [16], or Protégé [27], or Virtuoso [14],
or Qlever [3] used to host the DBLP knowledge graph [1], or Blazegraph used to
host Wikidata and evolving into Amazon Neptune [4], or RDFox [25] powering
personal knowledge graphs on every Samsung Galaxy S25 phone [11].

4 https://www.zillow.com/news/leveraging-knowledge-graphs-in-real-estate-search/;
retr. 2026-08-03

® https://w3techs.com/technologies/details/da-jsonld; retr. 2026-08-03; specifically
JSON-LD is found in most websites surveyed.

5 https://schema.org/docs/about.html; retr. 2026-08-03
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Early RDF and RDFS
A graph-based model for describing Web re-
sources first becomes a standard.

1998-1999

The Semantic Web
The seminal vision of agents navigating a
machine-readable Web is published.

RDF, RDFS, and OWL
2004 Core standards for graph data and formal
ontologies are published.

NCBO BioPortal
Biomedical ontologies become easier to pub- 2005
lish, discover and reuse.

Linked Data principles
2006 URIs, HTTP, RDF, and links connect open
data across the Web.

DBpedia and Linked Open Data
RDF extracted from Wikipedia becomes a 2007
hub for an expanding Web of Data.

SPARQL
2008 RDF graphs gain a standard query language
and protocol.

OWL 2 and SKOS
More expressive ontologies, taxonomies and 2009
thesauri can now be represented.

Schema.org and Google Knowledge Graph
Structured knowledge reaches Web publish-
ing and search at scale.

2011-12

Wikidata
A collaborative multilingual knowledge graph 2012
emerges to support Wikimedia and the Web.

SPARQL 1.1, RDF 1.1, and JSON-LD
The Web data stack matures and reaches a
broader Web audience (with better syntax).

2013-14

Linked Data Platform and Solid
Linked Data supports decentralised, user- 2015
controlled applications.

FAIR principles
2016 Scientific data become a focus for interoper-
ability, discoverability and reproducibility.

SHACL and ShEx
RDF graphs gain new constraint languages to 2017
help validate and improve their quality.

Google Dataset Search
2018 Datasets on the Web are made more easily
discoverable via structured metadata.

Verifiable Credentials and JSON-LD 1.1
Metadata on the Web continues to expand
with support for verifiable claims.

2019-20

RDF Dataset Canonicalization
2024 RDF graphs can be reliably hashed, com-
pared, and digitally signed.

RDF 1.2 and SPARQL 1.2
Extensions of core standards advance towards
recommendation.

2026

Fig. 1. A selection of milestones for the Semantic Web (et al.) so far

Others yet still might respond: LINKED DATA! or FAIR PRINCIPLES! or The
STANDARDS! or The THEORY! or The START-UPS! The RESEARCH! The LITERA-
TURE! The PHD GRADUATES! The KNOW-HOW! The poLICIES! The .. .!

We give a small selection of milestones for the Semantic Web in Figure 1.

Charles Ivie, in praise of the Semantic Web, astutely describes it as a “catas-
trophically successful failure”. To this, we would simply append: “... so far”.
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3 And Even Further

This year, we commemorate two anniversaries. The first marks 25 years since
2001, when Scientific American published “The Semantic Web” paper [6]. The
second marks 10 years since 2016, when the International Semantic Web Confer-
ence last published a research track paper with “Semantic Web” in its title [8].”

A quarter century ago, the Semantic Web community was inspired by au-
tonomous agents that could make Pete and Lucy’s lives easier. Jump forward to
today and it is ostensibly the Artificial Intelligence community, not the Seman-
tic Web community, leading the way towards making these agents a reality. The
trending adjective for Al — classified by Merriam—Webster, at least for now, as
slang® — is “agentic”. Semantics, ontologies and graphs are in vogue again, but
this time to make generative Al more reliable, explainable, etc.

What is currently missing in order to realise these autonomous agents? An
agent should have the ability to make decisions and act independently on some-
one else’s behalf. An autonomous agent should do so autonomously: it should
have agency. The new “agentic” systems are not really exhibiting these qualities.

To build true autonomous agents, first, Pete and Lucy would need unfettered
access to their own personal data. Second, they would need control over their
personal data: what their agents can access and use under what policies. Third,
they would need agents that can leverage these personal data, in compliance with
the policies, in order to make decisions and act independently on their behalf
via the Web. Fourth, they would need agents that can likewise make decisions
and act independently on their user’s behalf when interacting with other agents.
Fifth, they would need agents that engender trust in their users: that are reliable,
effective, aligned with their users, and can verify and explain their workings.

Those who worked on Semantic Web Services [15] in the decade following 2001
— arguably the most “agentic” approach to the Semantic Web — might further
interject that this alone is not enough. The problems of discovery, invocation,
composition, interoperation, etc., will inevitably re-emerge in this new era.

The possible paths towards realising such agents recall the old AT distinction
of “neats” and “scruffies” [26]. The neats favoured elegant, general, formally
grounded methods; the scruffies favoured pragmatic combinations of techniques
and domain knowledge that worked, even if without a single unifying theory.

The 2001 Semantic Web article falls mostly into the “neats” tradition, sug-
gesting that Pete and Lucy’s agents will “know”, purely from semantics encoded
into the Web page, that “Dr. Hartman works at this clinic on Mondays |...]
without needing artificial intelligence on the scale of 2001°s Hal or Star Wars’s
C-3P0O” [6]. But now that modern AI more closely resembles Hal and C-3PO
than the AT of 2001, it seems reasonable to ask how it might play a role.”

" The streak continues among 51 papers accepted to the research track of ISWC 2026.
The authors now regret not doing their part to break this streak.

8 See https://www.merriam-webster.com /slang/agentic; retr. 2026-08-31

9 When the article was written society had not yet really seen the “miraculous success”
of statistical (non-symbolic) AI, machine learning, and all that.
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There are then three avenues — the first two neat and the last one scruffy — to
build agents that can help us to automate complex tasks on the Web: build them
symbolically, build them neurally, and build them neurosymbolically. In 2001,
the premise was that we could knowledge-represent such agents into existence,
but the idea of constructing them (purely) symbolically appears more optimistic
than once thought. On the other hand, constructing agents (purely) neurally, and
then trusting them to act on our behalf — to entrust them with key healthcare
decisions, for example — likewise appears too optimistic. The best prospect to
build these agents appears increasingly scruffy, and neurosymbolic.

Many of the pieces needed to complete this puzzle are available (Solid, ac-
cess control, verifiable credentials, “agentic” AI, GraphRAG, etc. [7]). What is
missing is to put these pieces together, and to start to build such agents.

4 Reclaiming the Semantic Web

We have seen lots of exciting work on the Semantic Web following (and even
preceding) the publication of the Scientific American article. It is obvious that
the greatest contribution of that article was to inspire an entire community to
“chase a dream”. The vision, as we have described, is as valid and relevant as
ever, and we are now in a much better position to fully realise it [22,19,7].

Rather than rethink the Semantic Web, we contend that it is time to reclaim
it. A good starting point for such a reclamation is the German adage from 1512:
“das Kind mit dem Bade ausschiitten”. But in the past 25 years of Semantic Web
endeavour, what is the bathwater, and wherein lies the baby?

The baby remains that envisaged a quarter century ago to help Pete and
Lucy. A Web with personal agents that automate tasks for their users, that
yield better outcomes for them, that empower them and make their lives better.
A Web with agents that can explain themselves, that are trusted by their users,
that trust the agents of users whom their users trust, that don’t trust the agents
of users whom their users don’t trust. A Web where users and their agents
control, protect and leverage personal data in a decentralised way. A Web with
agents that grant agency to their users. A Web that grants agency to such agents.

The bathwater is the murkier, and the more controversial. One could point to
a lack of good tooling, a lack of usability, or that our community has been “too
academic”. But this is all part of the maturation process: tooling has improved
usability, users have improved tooling, theory has informed practice, and practice
has informed theory. This has given us many success stories.

Rather than its growing pains, the bathwater is the antithesis of the baby. It
is a Web with agents that yield worse outcomes for its users, that disempower
them and make their lives no better. A Web with agents that cannot explain
themselves, that are not trusted by their users, that trust the agents of users
whom their users don’t trust, and don’t trust the agents of users whom their
users trust. A Web where users and their agents don’t control, cannot protect
and fail to leverage personal data in a decentralised way. A Web with agents
that rob users of their agency. A Web that grants agency to such agents.
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This bathwater may sound vaguely familiar. The Web of 2026 is not the same
as the Web of 2001. Much of the original vision of decentralisation and “users in
control” was lost to the commercial push to centralise social publishing. Perhaps
reclaiming the Semantic Web vision will require us to reclaim the Web in a
broader sense, and use agents (the “good” kind) to do that.

The concept of “agents” is not new, and dates back to at least 1750 BCE, and
the Code of Hammurabi. Many cultures — Chinese Confucianism, early Jewish
Rabbinical tradition, early Hinduism and Roman rulers — further found the
concept of an “agent” useful for their societies. The agents we speak of are
less fleshy than these precedents, but the core principles of a good agent are
similar [20]: delegation, trust, alignment, autonomy. Most importantly, all of
these various traditions share a commonality: that some of the responsibility lay
with the agent, and some with the entity that empowered the agent.

In modern terms (only a century old), the notion of formalising this empow-
erment as “deontic logic” emerged: to define what the agent should or must do
and should not or must not do, potentially paving the way for web users to create
agents where they keep control over these aspects, where agents interacting with
other agents do not violate the rules, and where websites are able to recognize
and comply with the user’s wishes. Previous work has tried to explain these ideas
in simple terms [18], but contemporary “agentic” Al remains focused narrowly
and primarily on the automation of simple tasks, not the complex interaction of
agents and websites as put forth in the original Semantic Web vision.

The original vision of the Semantic Web — seen as about intelligent, au-
tonomous agents and the data needed to “feed” these agents — was hurt by the
timing of its publication: in 2001, we were still at the tail-end of the second
“Al Winter”, and the agent part of the vision was largely ignored or forgotten.
The “new AI” — generative Al, LLMs, and “agentic” systems — has reinvigorated
the discussion and consideration of intelligent, autonomous agents. Much of the
contemporary work on “agentic” systems may not be exactly what the Semantic
Web vision suggested, but now is the perfect moment for us to reclaim that idea.
The work on the Semantic Web and its underpinnings has yielded many useful
components for this endeavour (see, for example, Figure 1).

Thus, consider this a renewed “call to action” for our community and the
broader Al community to finish what was started a quarter century ago: to
build an even wider, wiser, worldlier Web, powered by the right kind of agents.

Because whatever the challenge, we can work it out.

Acknowledgements. We thank Tim Berners-Lee for encouragement and sug-
gestions regarding the paper. Hogan was supported by ANID — Millennium Sci-
ence Initiative Program — Code ICN17 002, Chile.

Use of Generative Al

ChatGPT was used to help generate the structure of Figure 1, and to check
grammar before submitting.
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