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There are excellent philosophers of physics, philosophers of biology, philosophers
ol mathematics, and even of social science. I have never even heard anybody in the
field described as a philosopher on engineering—as if there couldn’t possibly be
enough conceptual material of interest in engineering for a philosopher to specialize
in. But this is changing, as more and more philosophers come to recognize that
engineering harbors some of the deepest, most beautiful, most important thinking
ever done.
—Daniel C. Dennett, Darwin's Dangerous ldea: Evolution and the Meanings
of Life (1995), p. 120

We are not analyzing a world, we are building it. We are not experimental philoso-
phers, we are philosophical engineers.

—Tim Berners-Lee. Message to W3C Technical Architecture Group

mailing list (2003)

Computer scientists have ended up having to face all sorts of unabashedly meta-
physical questions. . . . More recently, they have been taken up anew by network
designers wrestling with the relations among identifiers, names. references, loca-
tions, handles, etc., on the World Wide Web.

—Brian Cantwell Smith, On rhe Origin of Objects (1995), pp. 44-45
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CHAPTER 1

TOWARD A PHILOSOPHY OF THE WEB:
FOUNDATIONS AND OPEN PROBLEMS

ALEXANDRE MONNIN AND HARRY HALPIN

Introduction

What is the philosophical foundation of the World Wide Web? Is it an
open and distributed hypermedia system? Universal information space?
How does the Web differ from the Internet? While the larger ecology of
the Web has known many a revolution, its underlying architecture in
contrast remains fairly stable. URIs (Uniform Resource Identifiers), pro-
tocols like HTTP (HyperText Transfer Protocol), and languages such as
HTML (HyperText Markup Language) have constituted the carefully
evolved building blocks of the Web for more than two decades. As the
particular kind of computing embodied by the Web has displaced tradi-
tional proprietary client-side applications, the foundations of Web archi-
tecture and its relationship to wider computing needs to be clarified in
order to determine the Web’s roots and boundaries, as well as the histori-
cal reasons for its success and future developments. Crafting a philosophy
of the Web is especially urgent, as debate is now opening over the relation-
ship of the Web to platform computing on mobile devices and cloud
computing.

The scope of the questions that the philosophy of the Web provokes is
quite wide-ranging. These questions begin with the larger metaphilosophi-
cal issue of whether or not there are unifying principles underlying the
architecture of the Web that justify the existence of a philosophy of the
Web. Tim Berners-Lee, widely acclaimed as the inventor of the Web, has
developed in his design notes various informal reflections over the central
role of URIs (Uniform Resource Identifiers, previously Locators) as a
universal naming system, a central topic in philosophy since at least the
pioneering works of Barcan Marcus. URIssuch as http://www.example.org/
identify anything on the Web, so the Web itself can be considered the
space of all URIs. Thus, in brief, we would say that there is indeed at least
one unifying principle to the architecture of the Web, that of URIs. The

Philosophical Engineering: Toward a Philosophy of the Web, First Edition. Edited by

Harry Halpin and Alexandre Monnin. Chapters © 2014 The Authors except for Chapters
1,2, 3. 12, and 13 (all © 2014 John Wiley & Sons, Ltd.). Book compilation © 2014 Blackwell
Publishing Ltd and Metaphilosophy LLC. Published 2014 by Blackwell Publishing Ltd.
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various architects of the Web, including Berners-Lee, made a number of
critical design choices, such as creating a protocol-independent universal
naming scheme in the form of URIs as well as other less well-known deci-
sions, such as allowing links to URIs to not resolve (leading to the infa-
mous 404 Not Found Message,” a feature not allowed in previous
hypertext systems) that—Iittle to the knowledge of everyday users of the
Web-—do form a coherent system, albeit one that has not yet been expli-
cated through a distinctively philosophical lens.

A critic could easily respond that there is no a priori reason any par-
ticular technology deserves its own philosophy. After all, there is no
philosophy of automobiles or thermostats. Why would one privilege a
philosophy of the Web over a philosophy of the Internet? These questions
can be answered by looking at the nature of the design choices made in
the formation of the Web: namely, in so far as the Web is based on URIs,
the architecture of the Web exists on the level of naming and meaning,
both of which are central to semantics and so are traditionally within the
purview of philosophy. What the Web adds to the traditional philosophi-
cal study of natural language is both the technically engineered feat of a
universalizing naming scheme in the form of URIs and the fact that such
names can be accessed to return concrete bits and bytes, a distinctive
feature of naming on the Web. However, the Web itself is agnostic over
how the concrete low-level bits that compose something like a web page
are transmitted across the network in response to an access request to a
URI, as this is determined by protocols such as the Internet’s TCP/IP
(Transmission Control Protocol/Internet Protocol). Thus, the Web can be
considered an abstract information space of names above the networking
protocol layer, up to the point that it could have been (or could still be)
built on top of another networking protocol layer (such as OSI [Open
Systems Interconnection] or the “Future Internet”). Likewise, the Internet
can also host applications other than the Web that do not use URISs,
such as peer-to-peer file sharing or the Web’s early rivals (the Gopher
system, for instance). So in response to our critic, the Web does have its
own architecture, and—unlike the case with automobiles and even the
Internet—this architecture uncontroversially deals with philosophical
concepts of naming and meaning, and this justifies the existence of a
philosophy of the Web, at least insofar as names and meaning on the Web
differ from natural language (or the philosophical way to conceptualize
it!), a topic worthy of further exploration (Monnin 2012a).

The Web is not all protocols and naming schemes; it is also a wide-
ranging transformation of our relationship to the wider world “out there.”
to the ontology of the world itself. It is precisely this engineering aspect
that makes the philosophy of the Web differ qualitatively from traditional
philosophy of language, where it has been assumed that natural language
is (at least for philosophical purposes) stable and hence “natural.” In
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contrast, the nature of the growth of both the Web and digital technolo-
gies undoubtedly calls into question the contemporary transformation of
our entire form of life. Bringing scrutiny to bear on Wittgenstein’s natu-
ralistic concept of the “form of life,” American sociologist Scott Lash
takes into account the anthropological upheaval caused by the eveolution
of various mediums of thought on our technological forms of life (Lash
2002), a subject that has been abundantly discussed in the context of the
Web (Halpin, Clark, and Wheeler 2014). Our main focus here, however,
is less the future of humanity than that of philosophical research and
philosophy itself. The architecture of the Web reveals a process of continu-
ation and regrasping (which precisely needs to be properly assessed) of
the most central of philosophical concepts: object, proper name, and
ontology. On the Web, each concept of philosophy in its own way then
gains a new existence as a technical artifact: objects turn into resources,
proper names into URIs, ontology into Semantic Web ontologies.

Such a transition from philosophical concepts to technical objects isn't
a one-way process and cannot remain without consequences for the origi-
nal concepts that have been uprooted from their normal context, and
accordingly this transition warrants careful examination. Do we philoso-
phize today as we did in the past? With the same subject matter? Or in the
same manner? Does it still make sense to locate oneself within established
traditions, such as phenomenology and analytic philosophy, when their
very own concepts freely cross these boundaries, and the real conversation
is taken up elsewhere, using a language that only superficially seems identi-
cal to the one that preceded it? These kinds of questions have always been
central to metaphilosophy, yet the advent of the Web—and so the phi-
losophy of the Web—brings to these questions both a certain renewed
importance and impetus. In the essays collected here, we bring together
a number of authors who have offered some key contributions to this
initial foray into the tentative realm of the philosophy of the Web. In order
to guide philosophers through this nascent philosophical field, in the next
section we delve deeper into the philosophical role of URIs and engineer-
ing as these two subjects serve as the twin foundations of the philosophy
of the Web, and we then put each of the contributions in this collection
within its philosophical context before reaching some tentative conclu-
sions for next steps for the field.

1. URIs: “Artifactualization” of Proper Names

On the Web, the analogue of proper names is found in URIs, given by
the standard IETF RFC 3986 to be “a simple and extensible means for
identifying a resource.” a definition in which resources are left crucially
underdefined to be “whatever might be identified by a URI” (Berners-Lee,
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Fielding, and Masinter 2005). URIs are everywhere: everything from
mailto:harry@w3.org (for identifying an e-mail address of Harry Halpin)
to http://whitehouse.gov (for identifying the page about the White House)
qualifies as a URI. What quickly becomes apparent is that URIs are kinds
of proper names for objects on the Web.

During the past fifteen years, philosophical discussions around the
notion of a proper name have seamlessly followed in a business-as-usual
manner, without any significant breakthrough. Yet during that same
period, the architects of the Web have taken hold of the idea of proper
names, and without purposefully altering its definition, have made naming
the first supporting pillar of the Web, thus formulating an answer to
the ages-old question of the relationship between words and things by
combining in an original—and unintentional!—fashion the thoughts of
Frege, Russell, Wittgenstein, and Kripke. For philosophy to take the
URI, an engineered system of universal and accessible names, as a
first-class philosophical citizen is then the first task of the philosophy
of the Web.

While at first URIs may seem to be just a naming system for ordinary
objects on the Web like e-mail addresses and web pages, the plan of
Berners-Lee is to extend URITs as a naming scheme not just for the Web
but for all reality—the Semantic Web will allow URIs to refer to liter-
ally anything, as “human beings, corporations, and bound books in a
library can also be resources” (Berners-Lee, Fielding, and Masinter 2005).
This totalizing vision of the Web is not without its own problems. In a
striking debate between Berners-Lee and the well-known artificial intel-
ligence researcher Patrick Hayes over URIs and their capacity to uniquely
“identify” resources beyond web pages. Berners-Lee held that engineers
decide how the protocol should work and that these decisions should
determine the constraints of reference and identity, while Hayes replied
that names have their possible referents determined only as traditionally
understood by formal semantics, which he held engineers could not
change but only had to obey (Halpin 2011). This duality can be inter-
preted as an opposition between a material and a formal a priori. Inter-
estingly enough. recently, Hayes and other logicians such as Menzel have
begun focusing on adopting principles from the Web into logical seman-
tics itself, creating new kinds of logic for the Web (Menzel 2011). Unlike
philosophical systems that reflect on the constraints of the world, the
Web is a world-wide embodied technical artifact that therefore creates
a whole new set of constraints. We suggest that they should be under-
stood as a material a priori—in the Husserlian sense—grounded in history
and technology.

Thus the Web, when it comes to its standards, breaks free from French
philosopher Jules Vuillemin’s definition of a philosophical system as built
on the logical contradictions between major philosophical schools of
thought (Vuillemin 2009). Yet the Web doesn’t lead either to the collapse
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of the transcendental and the ontological into the empirical, a new kind
of “technological monism”™ as suggested by Lash (2002). Logical contradic-
tion is overcome not by factual opposition (two words that Vuillemin
highlighted) but through an artifactual composition, associating through
the mediation of the artifact the virtues of competing philosophical posi-
tions. As the functions of concepts become functionalities, it i1s becoming
increasingly easier to make them coexist for the sake of a rertivm darur,
without having to give up on consistency (Sloterdijk 2001).

The material a priori of technical systems such as the Web is brought
about by what we call “artifactualization” (Monnin 2009), a process
where concepts become “embodied” in materiality—with lasting conse-
quences, as the result trumps every expectation, being more than a mere
projection of preexisting concepts (which would simply negate the minute
details of the object considered). While such a process clearly predates the
Web, we can from our present moment see within a single human lifetime
the increasing speed at which it is taking place, and through which techni-
cal categories (often rooted in philosophical ones) are becoming increas-
ingly dominant over their previously unquestioned “natural” and “logical”
counterparts. At the same time, the process of having philosophical ideas
take a concrete form via technology lends to them often radically new
characteristics, transforming these very concepts in the process. Heidegger
posited a filiation between technology and metaphysics, with technology
realizing the Western metaphysical project by virtue of technology inscrib-
ing its categories directly into concrete matter. Yet if technology is
grounded in metaphysics, it is not the result of a metaphysical movement
or “destiny”™ (Schicksals), but a more mundane contingent historical
process, full of surprises and novelties. For all these reasons, it must be
acknowledged that the genealogy of the Web, as a digital information
system, differs from traditional computation with regard both to the con-
cepts at stake and to our relation to them. The scientific ethos is indeed
being replaced by an engineering one, something Berners-Lee dubbed
“philosophical engineering” (Halpin 2008) —and this difference even
holds true with regard to the (mainly logical, thanks to the Curry-Howard
correspondence) ethos of computer science itself.

As already mentioned, URIs form the principal pillar of Web architec-
ture, so it shouldn’t be surprising that they also constitute our gateway
into the aforementioned problematic between engineering and philoso-
phy. From its inception, the Web was conceived as a space of names, or
“namespace,” even if the historical journey to URIs led through a verita-
ble waltz of hesitations as the engineers who built the Web tried to pin
down standardized definitions to various naming schemes. The numerous
Web and Internet standards around various kinds of names bear witness
to that ambivalence: URL (Uniform Resource Locator), URN (Uniform
Resource Name), and even URC (Uniform Resource Characteristic or
Citation). Each of these acronyms matches a different conception of the



