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Foreword

Bernard Stiegler

Translated by Daniel Ross

HIS BOOK BY YUK HUI is an exceptional work in many ways, fore-

most thanks to the scope of the author’s questions and the resources
he manages to incorporate into his thinking, which he does with unusual
rigor and an invaluable openness of mind and spirit. Ouverture d'esprit
should in this case be taken literally: Yuk Hui practices this openness that
is the life of the mind, and he does so methodically, via notions of relations
of scale and orders of magnitude. He convokes analytical and continental
philosophy, cognitivism and phenomenology, and computational theory
alongside the human and social sciences, showing that the relations and
nonrelations between them are to a large extent the result of unconceptu-
alized questions of scale. His is a most generous form of thinking: situat-
ing philosophies and theorems on scales that relate them in terms of order
of magnitude allows room for hospitality toward all manner of rigorous
and original thinking.

One might be tempted to see in such a project of rationally ordering
the archipelago of contemporary knowledge an outdated desire for sys-
tematicity. One would be wrong. The system may indeed be a question
for Yuk Hui, but his thinking of orders of magnitude, ordered in terms of
their relations, goes far beyond this: it becomes instead a question of mi-
lieux. The sciences and technologies of automation and automatism—in
their movement from Ludwig von Bertalanffy to big data and passing
through cybernetics, information theory, and open systems theory, and
by reactivating and transforming the questions of thermodynamics and
biology—do indeed, in the broadest sense, lead back to and renew sys-
temic questions. And to the extent that such systems form the production

- Vil -
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apparatus of globalized capitalism, they do lead to an expansion of the ques-
tions opened by Marx in the Grundrisse, in his “Fragment on Machines.”
Hence it is also from within this economico-political horizon that we
must read the present work.

But with the concept of the digital object, Yuk Hui shows that, in the dy-
namic systems that continuously reconfigure the artifacts emerging from
industrial innovation, new relativities of scale form and deform, and from
this arise improbabilities that are always in dynamic excess over and above
the systems whence they derive. In this context, the system must be under-
stood not just as a system but above all as a preindividual milieu. From out
of the preindividual, there forms what Gilbert Simondon called an associ-
ated milieu (a term with more than one meaning). Hence Yuk Hui passes
through Simondon. But he also revisits Heidegger and stages a reciprocal
confrontation between them—and we should not forget that Heidegger
was himself a reader of Jakob von Uexkiill, for whom the question of milieu
became that of the Umwelt, which then contributed to the formation of the
concept of world in the existential analytic of Sein und Zeit.

Understanding contemporary automated systems on the basis of the
concept of the digital object, then, means redefining them in a way that
passes through the concepts of preindividual milieu, individuation, world,
being-in-the-world, Zuhandenheit and its associated milieu—which may
in addition provide new resources with which to interpret the notions of
Gestell and Ereignis, through which Heidegger explored the cybernetic
age. In this light, the analysis of the system that Heidegger conducts in
his course on Schelling perhaps merits reinterpretation.! The twentieth
century would then have been that of systems theory in a sense entirely
different from what the philosophies of modernity have generated out of
the “system of idealism” that crystallized around Kant. If, as Heidegger
argued, the concept of system is for Schelling inseparable from the ques-
tion of the freedom of spirit (and of spirit as openness), then conversely,
the question of the system, which arises in a new way in the Gestell of the
cybernetic age, must be redefined with Simondon in terms of a realism of
relations and an analysis of processes of individuation that are woven as
relations of scale and orders of magnitude: such are the conjectures with
which On the Existence of Digital Objects may inspire us.

The industrial milien—which is here the stake—first began to emerge dur-
ing that epoch that saw the young Hegel, Hélderlin, and Schelling all de-
bating Kantian idealism. The scientific concepts that arose at that time
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(including those of thermodynamics) then become central to the various
systems theories formulated in the course of the twentieth century. Yet
this still completely escaped these three precocious thinkers of the end of
the nineteenth century, and this is so in particular because these scientific
concepts (forming the “new rationality” that we find ourselves groping for
in the “new alliance” that Ilya Prigogine and Isabelle Stengers try to think)
all pass, right up until our time, through the confrontation with their tech-
nological concretizations—from the steam engine to nanotechnologies
and via network computing, the latter being that in which, since 1993, the
digital object has been formed.

The system, then, begins to become a reticulated milieu, or what
Simondon began to think in terms of a technogeographical milieu* and
in terms of a mode of existence in the sense of a type of existence. On the
Existence of Digital Objects investigates of what this specific new type of ob-
ject consists. As systems turn into reticulated milieus, these technological
concretizations of systemic becoming give rise to functional challenges—
including in the form of functional stupidity.’ If On the Existence of Digital
Objects does not aim to produce a “system,” its concepts are nevertheless
derived from various forms of systemic thinking, but also from those auto-
mated systems that produce computational concretions.

Among these concepts, recursive function is central: recursion is what
is implemented by computerized systems of exploitation through algo-
rithms and computational functions—Yuk Hui is first a practitioner and
theorist of computer science and the study of artificial intelligence (AI).*
Furthermore, recursion as characteristic of the digital object lies at the heart
of the concept toward which this book leads us through investigation of
this object, namely, “tertiary protention.” By passing through Husserl, Yuk
Hui utilizes this concept of tertiary protention to attempt to rethink time,
today, as a “new synthesis,” after that realism of relations that Simondon
himself understood as an attempt to think time.

The digital object is utterly relational. As such, it constitutes, together
with the sociotechnical artifacts that are its conditions of possibility (such
as the norms and standards of markup languages such as GML, SGML,
HTML, or XML), a digital milieu, which cannot be properly understood
in terms of what Luciano Floridi calls the inforsphere. Beyond the latter,
and as we have already seen, we must pass through the concepts of asso-
ciated milieu, preindividual milieu, Zuhandenheit, and Vorhandenheit, but
in so doing, these concepts must themselves be redefined. This theory of the
digital object aims at a new “first philosophy.” This is the general context,
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in terms of the fundamental references from the side of European philoso-
phy, with which Yuk Hui confronts the questions, problematics, and proj-
ects of the World Wide Web Consortium (W3C) and the semantic web as
thought and promoted by Tim Berners-Lee; of formal ontologies in Barry
Smith’s sense; of “extended mind” in Andy Clark’s sense, and so on.

Returning to the methodological stakes of the work, its immediate con-
ceptual consequences and its ambition mean that it necessarily involves
and aims at the very long term. The realization that Simondon’s realism
of relations turned technical schemas into transductive operators of com-
munication between orders of magnitude makes clear the importance, the
audacity, and, ultimately, the enormity of such an approach—and I use
the word enormity in the sense cultivated by Rimbaud in and through his
thought of “voyance.

On the basis of the immense challenges that orders of magnitude consti-
tute in this realism of relations—spelled out clearly by Vincent Bontemps
in his analysis of Simondon’s course on technics®—Yuk Hui tries to liter-
ally refound the question of time by questioning Heidegger and, beyond
that, questioning Kant and the Critique of Pure Reason in relation to the
schematism, and by introducing his own fundamental concept of tertiary
protention. Before clarifying this point, we should recall that the question
of orders of magnitude first emerges in the work of Gaston Bachelard—of
whose work Simondon is a thinker, engaging with it in constant dialogue
(his other great interlocutor being Canguilhem)—as and through the
question of the instrument, inasmuch as it demands phenomenotechnical
thought. In the twentieth century, this is what becomes clear in the field of
physics, when the theories of relativity and quantum mechanics pose, in a
precise way, the question of the relativity of scale.

The concept of tertiary protention echoes what I have myself tried to
think as tertiary retention, doing so, again, via a reconsideration of the
question of imagination in Kant’s first version of Critique of Pure Reason
(1781). L argued in the third volume of Technics and Time that tertiary re-
tention is the condition of possibility of the play between what Husserl
called primary retention and secondary retention and that this hidden
condition (generated by the technical exteriorization of vital movement
on the basis of which André Leroi-Gourhan described hominization as
a process of the conquest of space and time through its technicization) is
also the condition of the schematism of the understanding, which is itself
the condition of the transcendental deduction of the categories.
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Yuk Hui shows that digital tertiary retention requires of philosophy
and science that they describe this new type of object, the digital object,
in terms of digital protention, in an automated milieu itself constituted
through algorithmically implemented recursive functions. The algorith-
mic belongs to the history of what, after Sylvain Auroux, I call a process
of grammatization: the digital and thoroughly reticulated milieu is the
most advanced stage of this grammatization. This is what the digital ob-
ject as conceived by Yuk Hui tries to specify: the digital object constitutes
what he calls discursive relations. It is on the basis of these discretised rela-
tions that the digital object is woven, reticulating itself and thereby estab-
lishing its existential relations.

The goal of this enterprise is Simondonian inasmuch as it continues
the project of reconciling culture and technics. But it does so in a context
in which the opposition and misunderstanding between culture and tech-
nics are being staged in a terrible and dramatic way—such is the context of
“social engineering” in general, and Facebook in particular, whose regular-
ized schemas form key examples in On the Existence of Digital Objects.

The digital object—that is, the computational object—is of technical
essence. But it is not reducible to the technical object as Heidegger and
Simondon allow it to be thought. Yuk Hui shows that we must go beyond
Simondon to think technical individuation if we are to be able to take
account of what no longer constitutes a technical milieu but is instead a
dissociation at the heart of a dynamic that Thomas Berns and Antoinette
Rouvroy describe as algorithmic governmentality, which gives rise to the
question of what Evgeny Morozov calls a politics of technology in the con-
text of the data economy.

The digital object remains, from the perspective of the modern thought
of the object (or, in ancient times, of substance), highly enigmatic: it is an
object neither of experience nor of intuition in the Kantian sense—a sta-
tus it shares with the scientific objects that emerge from scientific instru-
ments.” The digital object may consist of data, données, but this is not the
result of a donation in the sense this is understood by Jean-Luc Marion,
for example, when he revisits the phenomenological conception. Digital
objects consist of data, metadata, data formats, “ontologies,” and other for-
malisms that all fall within the process of grammatization, and it is as such
that they form a digital milieu woven through these relations—alongside
other objects. But this implies the possibility not just of an associated mi-
lieu but of a dissociated milieu, giving rise to new forms of both individu-
ation and disindividuation. The digital object, formed through recursive
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functions and thereby constituting a new digital protention, is program-
mable. This programmability is highly pharmacological (in the Platonic
sense given to us in Phaedrus), and the question of the therapy and thera-
peutics required by this digital pharmakon amounts to a new question of
givenness, that is, of donation.®

This is so because human beings exist only under the condition of the
anticipation of death, which is a protention they hold in common, but is
also their impossible protention (an impossibility in common: death as
what will never arrive, as what they will never live through, an indeter-
mination in common inscribed in the heart of noetic life). They record
their potential undetermined “protentiality” in tertiary retentions’ that
constitute the network and the milieu of their Besorgen—and through
which they are constantly threatened with the loss of all Sorge, this loss
being a forgetting. They must, in other words, externalize their memory in
the technics of “language, writing, tools, and gestures,” as Yuk Hui recalls,
and it is as such that technics constitutes the already-there conditioning
the historicity of which Heidegger named Dasein.

Hence existential questions do arise in the digital milieu, a milieu in
which, as Hui says in chapter 6, “the human mind can make sense of recur-
sion but can hardly keep track of the recursive process.” It is a question of
what happens when the coupling of man and machine becomes reticulated
(between many machines and many humans) via digital social networks.
And it is precisely on this point, and after having introduced the question
of a computational hermeneutics," that the question of tertiary proten-
tion arises: Hui states, “When both humans and machines are understood
from the fundamental perspective of relations, it produces a new faculty,
which ... Iterm tertiary protention.”

The new form of protention, which passes again through the question
of passive synthesis and of repetition in Difference and Repetition, results
from the industrialization of categories and algorithms. It is in this way
that a new synthesis of time occurs, set up by the digital object as tertiary
protention, and in this situation, “modern technologies bring us much
convenience, but this convenience as an expression of convergence (in
terms of functionalities as well as of time and space) also threatens to re-
place care structures (both individual and collective) with the machine
form of ‘care’” (chapter 6).

It is, then, a question of “searching for a new structure of care,” con-
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fronted with what presents itself as a “dividuation” in the sense in which
Félix Guattari and then Gilles Deleuze referred to the “dividuals” pro-
duced by the analytical grammatization of psychic and collective indi-
viduals in societies of control, wherein “the attention of each social atom
[is] sliced into ever smaller pieces and dispersed across the networks by
status updates, interactions, advertisements—the mechanisms of tertiary
protention—for marketing purposes” (chapter 6).

Yuk Hui concludes his book by opening up a perspective that I call
organologico-political, a perspective that projects the conditions of pos-
sibility of the reconstitution of existential protentions in the digital milieu
through the creation of a new architecture of networks of tertiary proten-
tions. In the digital milieu, this possibility depends on inscribing a process
of collective individuation formalized by participation in the formation
of one or many groups that constitute horizons of existential protentions.
Such processes operate through “creative constraint,” where “the user can
only use the full functions when he or she participates in a group or cre-
ates a project” (chapter 6), and thereby enable the constitution of an as-
sociated milieu. Hence Yuk Hui replaces the graphs of Jacob Moreno with
processes of collective individuation in the Simondonian sense.

This approach thus falls within what, at Ars Industrialis and the Institut
de recherche et d’'innovation (IRI), we call general organology. The latter
is always both theoretical and practical. The works with which Yuk Hui
concludes are those he conducted at IRI with Harry Halpin. These works
are currently being undertaken from within the perspective of a herme-
neutic web, wherein the formation of project management groups—
reconstituting existential protentions in and through processes of collec-
tive individuation that are also processes of transindividuation—occurs
on the basis of a graphical language of annotations that are shared and
through which confrontations can be staged, on a contributory herme-
neutic platform and in an online educational context.
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- INTRODUCTION -

Outline of an Investigation on Digital Objects

UMANS HAVE ALWAYS LIVED in a hybrid environment surrounded
by artificial and natural objects. The artificial and the natural are not
two separate realms, nor are artificial objects simply instruments with
which to conquer the natural; instead, they constitute a dynamic system
that conditions human experience and existence. And precisely because
the artificial is constantly developing toward greater concretization, it
demands constant reflection on its singular historical condition. The mi-
lieu in which we live has also changed. Videotapes have been replaced
by YouTube videos, and dinner invitations are no longer issued through
letters, less and less by telephone calls and e-mails, but more often by
Facebook event invitations. These objects are basically data, sharable and
controllable; they can be made visible or invisible through the configu-
ration of the system. This book proposes to conduct an investigation of
these digital objects. The reader may already have different ideas of what
a digital object is, for example, a bug, a virus, a hardware component, a
gadget, a piece of code, a bunch of binary numbers. To allow for a more fo-
cused investigation, I will limit the scope of this book to data. By digital ob-
jects, I mean objects that take shape on a screen or hide in the back end of
a computer program, composed of data and metadata regulated by struc-
tures or schemas. Metadata literally means data about data. Schemas are
structures that give semantic and functional meaning to the metadata; in
computation, they are also called ontologies—a word that has immediate
associations with philosophy. The following Figure 1 shows a very simple
digital object—a piece of contact information for Martin Heidegger—in
which we are presented with metadata that describe the person Heidegger
(as someone who knows Bertrand Russell), this metadata being schema-
tized using a Web ontology called FOAF (Friend of a Friend).
Digital objects are, of course, not only limited to contacts; in general,
they constitute a new form of industrial object that pervades every as-
pect of our lives in this time of ubiquitous media—such as online videos,
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<rdf:RDF xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:foaf="http://xmins.com/foaf/0.1/'>
<foaf:Person>
<foaf:name>Martin Heidegger</foaf:name>
<foaf:firstName>Martin</foaf:firstName>
<foaf:surname>Heidegger</foaf:surname>
<foaf:mbox_shalsum>71b88e951cb5f07518d69e5bb49a45100fbc3ca5</
foaf:mbox_shalsum>
<foaf:knows rdf:resource="#russell’>
</foaf:Person>
<foaf:Person rdf:ID="russell’>
<foaf:name>Bertrand Russell</foaf:name>
<foaf:mbox_shalsum>241021fb0e6289f92815fc210f9e9137262c252e</
foaf:mbox_shalsum>
<rdfs:seeAlso
rdf:resource="http://rdfweb.org/people/brussell/foaf.rdf />
</foaf:Person>
</rdf:RDF>

Figure 1. An example of the expression of personal information and friendship in FOAF.

images, text files, Facebook profiles, and invitations. If we look at the
Facebook Graph API, which describes how the Facebook data network
is formed,' we should not be surprised to find that all the elements are
defined by the Facebook engineers as objects (Figure 2). They exist both
on the screen, where we can interact with them, and in the back end, or
inside the computer program. They are quite similar to objects used in
object-oriented programming, except that they don’t have computational
functions. Our inquiry will focus mainly on the general concept of the
digital object and the representation and categorization of digital objects,
and less on object-oriented programming, which would deserve another
book of its own. Despite their popularity, the nature of digital objects is
still to be clarified. This assertion is to be understood in two ways. First,
philosophical conceptualizations of the object, as developed, for instance,
from Aristotle to late modern philosophy, passing by thinkers such as
Descartes, Kant, Hegel, and Husserl, have mainly been concerned with
questions of the substance and appearance of things, have largely been
limited to the understanding of natural objects and have thus been unable
to address the question of digital objects. When these conceptual schemas
are applied to the understanding of a technical object, such as a machine,
they simply treat it as though it were a natural object, such as a tree in the
garden. Second, within computer science, a strong notion of the object is
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o Albume Applicatione Checkine Commente Domaine Evente FriendListe Groupe Insightse
Linke Messagee Notee Pagee Photoe Poste Reviewe Status messagee Subscriptione Threade
Usere Video

Figure 2. List of objects in the Facebook Graph APL

still lacking, because its use is mostly concerned with the production of
data and the harvesting of correlations and patterns (especially in the case
of Big Data). Engineering falls short in the sense that it limits its under-
standing of digital objects to a set of structures for representation (in the
sense that form is understood in hylomorphistic thinking), that is, to prac-
tical applications. By the same token, reflections on digital media in recent
decades have focused on the digital and on information, and increasingly
on data, while the notion of the digital object is still to be elucidated. In
short, digital objects are conceived as pragmatic engineering questions or
as phenomena of the digital, whereas their thinghood and their existential
status have rarely been brought into question.

To elaborate on the existence of digital objects is the task of the rest
of this book. The investigation presupposes a reciprocal relation between
computation and philosophy. Some of the questions of computation were
already posed as epistemological questions. For example, what is inten-
tionality? What is collectivity? Conversely, computation relies on a new
type of materiality that disrupts some of the concepts that are fundamen-
tal to philosophy, for example, what is an object? Does a digital object
have substance (or is it possible to talk about it in this way)? This dynamic
constitutes what I understand as an interdisciplinary mode, which is not a
unification of different divisions of labor but rather always presumes their
underlying unity. In this introduction, I explain further why a theory of
the digital object is needed and how I undertake this task here, presenting
my central research questions and methodologies. The remainder of the
introduction presents the book’s key concerns and is organized according
to a reversed order of the title of this book: object-digital-existence.

Part I, “Object,” paves the path to an understanding of the emergence
of digital objects in the history of philosophy. I don’t mean by this that
digital objects had already been anticipated by traditional metaphysics but
rather that as digital objects have emerged as a consequence of histori-
cal and technological development, so have they also inherited certain
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metaphysical presuppositions. I am therefore proposing to identify the
digital object as the subject matter of philosophy, just as the natural ob-
ject and the technical object were before it. I explain the notion of natu-
ral object in the phenomenological tradition of Hume, Kant, Hegel, and
Husser], as well as giving an account of the transition to the consideration
of technical objects in Heidegger and Simondon, to foreground the con-
sideration of digital objects. I also briefly distinguish this project from
Graham Harman’s object-oriented ontology, in terms of their respective
readings of Heidegger.

Part II, “Digital,” introduces the notion of the digital and hence digital
objects. I look at the concept of the digital from Leibniz to contemporary
thinkers such as Gregory Chaitin and Edward Fredkin, for whom the digi-
tal could be understood as a system that can effectively express the world,
including its phenomena and its essence. I also contrast Luciano Floridi’s
approach with Chaitin and Fredkin’s digital physics, because Floridi has
developed a philosophy of information and has made serious criticisms
of their approaches. Finally, I go back to my own notion of digital objects
and sketch there a materialist theory of relation.

In Part III, “Existence,” I elaborate on the methodology of this study,
which comes from a reading of Gaston Bachelard and Simondon, namely,
the method of analysis according to orders of magnitude or granularity
(ordres des grandeurs), and explain its similarities with and differences
from the levels of abstractions employed in engineering. With this meth-
odology, we will have a new perspective from which to address the ques-
tion of existence and the problematic of the existence of digital objects.
Existence first presents us with an ontological question concerning be-
ings (ens, Seiendes) as actual entities: where do they come from? How are
they developed? This has fundamentally to do with formal ontology and
formal logic: the former is always present but has also become a specific
discipline in the work of figures such as Barry Smith, Nicola Guarino, and
others; the latter has always been studied, though followed without being
questioned (except among certain mathematicians).

Second, Part I1I concerns the question of Being (esse, Sein), that is,
what, really, is an object? What are the meanings of being—there and
in their relation to the world and humans? These two terms (being and
Being), though both bound to the term ontological, are nevertheless in
conflict with each other, because they refer to two different interpreta-
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tions of the world and constitute what Heidegger calls the “ontological
difference.” The introduction concludes by inviting the reader to engage
with the political agenda of this book, which, coming out of the reading of
Heidegger’s and Simondon’s philosophical projects, concerns the search
for different modes of reticulation and convergence. As Heidegger and
Simondon observed, though the development of technologies is bring-
ing things closer, for example, with the invention of the telephone or the
Internet, in fact, it produces opposite effects. For Heidegger, we are mov-
ing further away from what he calls the thing (das Ding), which is also a
profound relation between human and world; for Simondon, the diver-
gence of knowledge production between science and technology, theory
and practice, leads to the opposition between culture and technics, and so
we need a new philosophical thought to bring society together, hence the
technics can be reinscribed in culture.

Object
Natural Objects: Between Substance and Subject

Speaking of natural objects doesn’t mean speaking of objects given by
nature, such as vegetables or animals. A natural object here refers to the
category and perspective in which every object, whether natural or fabri-
cated, is analyzed in the same natural manner. This method proposes that
an object can be understood by grasping its essence, which determines
its particular being. This process of knowing, at first glance, already pre-
supposes the object itself and the object for knowledge. This leads to the
development of a scientific knowledge that works toward an absolute cer-
tainty, one that guarantees the correspondence between the thing itself
and consciousness. In Categories, Aristotle proposes to understand being
in terms of substance and accidents. Substance is the subject that under-
lies a thing and bears the title hypokeimenon. He writes, “That which is
called a substance most strictly primarily and most of all—is that which
is neither said of a subject nor in a subject, e.g. the individual man or the
individual horse.”” Neither is the genre “man” or “horse” substance, be-
cause they cannot be observed in the subject; they can be only said of the
subject.’ Accidents are the predicates of the subject. Clearly, in Categories,
Aristotle designates the subject—predicate pairing both as a grammatical
structure and as a system of classification. The relation between language
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as classification and things as physical beings is already established: the
primary substance in Categories remains a universal “this,” which is a com-
position of both matter and form.

Aristotle gives a more detailed, though somewhat divergent account of
substance in Metaphysics (book Z), where he says that the question “what
is being?” really amounts to “what is substance?”* Here substance takes
the title of essence (obdoia). He then proposes to understand the substance
of the substratum. The substratum can be described in terms of sensible
form and matter. Sensible form is concerned with “what kind of thing” a
thing is, and matter concerns “what it is made of.” Aristotle proposes to
decide which of the three elements—form, or matter, or the composite of
form and matter—can be called substance. Aristotle rejected both matter
and the composite, the former because it can be a predicate of the subject,
and the latter because it is “posterior in nature and familiar to sense.”> He
finally decided that form is the sole acceptable way of understanding the
substratum.

It is worth noticing here that Aristotle used the word eidos instead of
morphe for form. Aristotle uses eidos when he refers to an artificial object,
for example, when an architect has the form of a house in mind, hence
oboia, as 1o Ti v elvar (what it already was) is closely related to eidos, and
he uses morphe in the general understanding that being is composed of
form and matter.® There are two points we should note here: first, that the
question of substantial form became an enduring philosophical question
concerning the essence of things and their representation, which present
at the same time a determination of both matter and intellect, and sec-
ond, that the subject and object distinction did not come to be made until
Descartes, so that until this point, the thing under contemplation is a sub-
ject but not an object. The concept of subject as distanced from thing in
favor of its association with the ego that contemplates it is characteristic of a
separate yet also long-running mediation between subject (consciousness/
noesis) and substance (essence).

The subject-substance question can be understood as the core ques-
tion of the philosophical conceptuality of natural objects.® Instead of en-
gaging with its further development in medieval philosophy, I propose to
move directly to consideration of the phenomenological approach as it
developed from Hume to Husserl, which always understands the object
as an object of experience. The trajectory pursued will aim to sketch out
the metaphysical foundations of natural objects. It will also explain why
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the phenomenological tradition fails to comprehend technical and digital
objects. British empiricism has always been skeptical of substance because
this tradition already presupposes that phenomena should be understood
as bundles of empirical sense data. An earlier empiricist such as John Locke
therefore questions the existence of substance yet remains indecisive re-
garding it and leaves the question open.” Hume, however, totally rejects
the idea of substance. His argument runs like this: every idea is developed
from sense impressions; this necessarily entails encountering something,
giving rise to a moment of knowing. If substance can be known, then we
should have an idea or impression of substance, yet this impression is
absent. From this point, Hume takes substance out of his philosophical
analysis because it is something that cannot be demonstrated. Knowledge
of a thing, according to Hume, results from the synthesis of sense data
through associations. He proposes a system of relations based on which
the bundles of sense data are able to give us a sense of the object’s unity.
Hume’s theory of relations, as I propose in chapter 3, can help shed new
light on the understanding of digital objects. But Hume’s relations lead to
a passive synthesis, as if they come into being automatically, and he is not
able to explain the necessity of such a unity.

Kant attempts to solve Hume’s puzzle and reconcile empiricism with
rationalism in his Critique of Pure Reason. Kant proposes a formal struc-
ture, which he argues underlies the conditions of possibility of experience.
The formal structure for Kant is transcendental, meaning it is outside of
the empirical field. In this work, Kant proposes that a synthetic a priori
is possible. This is a contradiction in terms from the perspective of either
empiricism or rationalism. For empiricism, every experience is a poste-
riori, hence synthesis, as something empirical, cannot be a priori. For ra-
tionalism, in contrast, what is a priori is outside of the empirical field and
thus necessarily transcends experience. Here the formal structure serves
a system of a priori functions leading to a synthesis that is also formally
a priori. In Kant’s architectonic in Critique of Pure Reason, this formalism
is divided into three parts: the first is the transcendental aesthetic, which
proposes time and space as two pure intuitions; the second is the tran-
scendental analytic, which carries out the transcendental deduction and
proposes the categories of understanding; and the third is the transcen-
dental dialectic, which concerns the use and misuse of pure reason. Kant’s
categories are divided into four groups, in which the last categories are the
syntheses of the previous two. These categories work as schemata, while
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QUANTITY QUALITY RELATION MODALITY
Universal Affirmative Categorical Problematical
Particular Negative Hypothetical Assertoric
Singular Infinite Disjunctive Apodictic

Figure 3. Kant's twelve categories of judgments.

sense data are subsumed under them and concepts are created through
the process of transcendental apprehension. This process of understand-
ing produces two distinct interpretations, which we will deal with in de-
tail later. The first interpretation is adopted by ontologists and computer
scientists. It involves the creation of prosthetic schemata, for example, the
metadata scheme, which produces the object through its intrinsic logical
functionalities.'” The second interpretation takes a very different approach
from the first. It follows that of Martin Heidegger in Kant and the Problem
of Metaphysics, which proposes to understand it as a temporal process
rather than a logical operation.

Kant’s efforts to lay down the conditions of possibility of experience is
nevertheless a conservative move, because for Kant, the question of sub-
stance still cannot be fully answered. It appears under another name as the
“thing-in-itself” (Ding an sich), which takes shelter in the realm of nou-
mena instead of in the domain of phenomena. What we can know of the
object of experience according to Kant is only phenomenal experience,
that is to say, the sensibles of the object, while we are not able to grasp
what is really in the thing itself. This ability would demand an intellectual
intuition that is lacking in human beings and only present in God. Kant
proposes here the finitude of knowledge because its certitude is limited to
the realm of phenomena and hence leaves room for faith. This conserva-
tive move was criticized by philosophers like Fichte and Schelling, who
came after Kant, and, most powerfully and influentially, Hegel.

In Kant we see a separation between the knowledge of the object and
the object itself. Knowledge is part of our experience within the objective
world. The object becomes known when a bundle of sense data are syn-
thesized. The transcendental faculties present themselves as a system of
instruments, which renders perception and synthesis possible. Hegel, like
Fichte and Schelling, refused the idea of the thing-in-itself as unknown;
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indeed, Fichte and Schelling reproached Kant and proposed the intellec-
tual intuition as fundamental to any human knowledge." Hegel refused
the intellectual intuition as the absolute beginning' and proposed a rec-
onciliation between substance and subject through the dialectical move-
ment of the in-and-for-itself. Hegel's motivation is the same as that of the
Enlightenment philosophers, who saw themselves as working within a
scientific spirit of philosophy, seeking to reconstitute philosophy as a true
science. In opposition to Kant, Hegel restores the importance of reason to
the full articulation of constitutive concepts.” In Kant, as we saw, under-
standing serves as a formal structure that allows the transcendental appre-
hension of objects, while reason has no role in this process besides serv-
ing as a reflection of it. Recognizing that Kant’s understanding is formal
and empty, Hegel proposes that speculative reason is the starting point
from which to move toward true experience. Knowledge for Hegel is not
the instrument or means by which to analyze objects. Rather, knowledge
itself,"* especially philosophical knowledge, is truth and absolute. Hegel
formulated this proposition at the beginning of The Phenomenology of
Spirit to overcome directly the discrepancy between the thing-in-itself and
consciousness.

It is worth considering Hegel’s proposal at this point, as will be relevant
to our discussion later on. Against the empiricists and against Kant’s pro-
posal that objects appear as a result of the synthesis of bundles of sensa-
tion, Hegel understands an object to be a whole. His proposition is made
clear in the lesser Logic, in the third division concerning the Development
of the Object."”> Hegel finds the mechanical and chemical view insufficient
and proposes to approach the object through its totality. The bundle
theory itself is insufficient because it calls for a mechanical system able
to synthesize the data through logical operations and procedures. The
bundle theory, or atomism, if I can call it as such, has then been totally
absorbed in computation. Hegel therefore seeks to give us a new system
that will show how this whole is given as the appearance of the object. An
excerpt from The Phenomenology of Spirit, the introduction of which was
paraphrased by Heidegger paragraph by paragraph in his lecture “Hegel’s
Concept of Experience,” gives us a clear picture of what Hegel proposes
as the perception of unity (not only the unity of perception)'® and the
dialectical movement toward the Absolute. The object we experience in
our encounter already enters consciousness as the being for us. The dis-
tinction between the in-it-self of the object and our consciousness of it
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is overcome, according to Hegel, by “the nature of the object which we
are investigating. Since consciousness provides itself with its own stan-
dard, the investigation will be a comparison of consciousness with its own
self”” What Hegel means by overcoming the opposition is actually the
step of moving the substance to the plane of the subject. Now the object
exists as an object for us, and it is immediately present as two different
identities: the in-it-self for consciousness and the knowledge of itself in
consciousness.” Reason’s examination of these two produces the second
in-itself for consciousness. This understanding of experience presupposes
from the very beginning that the in-it-self of the object is already retained
and that reason’s role is to undergo a dialectical movement to arrive at its
concept (Begriff). The Absolute, is not an absolute Absolute but a differ-
entiated Absolute marked by the subject’s self-consciousness, especially
when we consider Hegel’s concept of history as the history of the progress
of self-consciousness.

Compared with his philosophy of history, which gained much more
attention through Marx, Hegel’s phenomenology as a science of cognition
has not been developed much further besides in historical studies on ideal-
ism. Instead, another type of phenomenology came to the fore, founded
by Edmund Husserl and known as descriptive phenomenology. The very
use of the word description clearly distinguishes Husserl from Hegel. For
Husserl, phenomenology is a descriptive process that goes back and forth
to depict the object through the knowing of consciousness, whereas for
Hegel, phenomenology is a speculative process in which multiple stages
of self-consciousness are attained through dialectical movements and sub-
lations. However, they are not totally separated, because Husserl’s phe-
nomenology is another investigation into consciousness and an attempt
to provide the absolute foundation of all science. From this perspective,
Husserl and Hegel share the same ambition."”

Husserl’s phenomenology also rejected Kant’s thing-in-itself as being
a mystery and proposed that we can actually know the object through the
movements of intentionality. Because Husserl starts as an arithmetician,
subsequently becoming a philosopher of logic and consciousness, and
finally a philosopher of culture, it is almost impossible to summarize a
theory of the object in a way that captures his entire understanding. But
in a nutshell (because Husserlian logic will be explained in detail in chap-
ter 5), Husserl regards everything as a possible intentional object; for ex-
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ample, a number is just as much an object as an apple. Husserl’s project is
directed against what he called naive realism and relativism: an object for
Husserl is not what it is given; rather, this given is constituted by a genesis
of the senses. To relinquish naive, the phenomenologist starts with epoché,
meaning the bracketing of any presuppositions and bias, which already
constitutes the object as such. The bracketing process, to Husser], is also
a process of returning to an absolute ego that is free from any presupposi-
tion. An intentional act then comes into being directed from the subject
to the object, and the reflection that this act effects constitutes a horizon
on which the ideality of the object appears. This ideality is only possible
through a process of ideation, which reconstitutes the horizon of meaning.

The trajectory of the modern philosophies of objects demonstrated by
these key figures mentioned opens up several general directions for the
investigation of objects. First, there is a wavering skepticism regarding
the concept of substance. The transcendence of substance finds its place
in God; in other words, substance hides in the emanation of God and
is therefore beyond human experience. The risk involved in an absolute
knowledge of the object easily leads to the destruction of the transcendent
plane by bringing it down to the plane of immanence. This philosophical
trajectory also accompanies the scientific spirit in working toward the dis-
covery and reassurance of the power of scientific methods. Second, con-
sciousness is the ultimate mystery, and no authority can describe for itself
the ultimate, eternal truth. These multiple models attempt to comprehend
the mind, and they assign different mechanisms to it. This is important,
because the mind is the same as the object of inquiry (even if it is much
more complicated), and we can also pose the question of the thing-in-
itself of the mind just as we may do for a fillet of steak or a cauliflower.
In Hume, Kant, Hegel, and Husser], it is not only that consciousness is
imbued with specific functions, which are also systemized as part of an
organon of knowing (although none of them would admit the applicability
of the word organon). Third, the role of knowing falls totally to the mind.
The other side of the coin is that objects are always objects of experience.
The predicates of the objects are qualities that can be experienced, so all
of the preceding philosophers are eager to find the structure of conscious-
ness that would allow it to know the object, whereas they undertake less
investigation into the object’s own existence and how its existence condi-
tions the process of knowing and being itself.
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Technical Objects: From Substance to Milieu

The dialectics of substance and subject has been debated between realism
and idealism. Technological unconsciousness in philosophy has meant
that it has failed to absorb the rapid development of technology and social
change after the Industrial Revolution. The idea of the philosopher as a
figure who stands outside as mere critic and defends the purity of thought
and inquiry into human nature has been washed away in the flux of tech-
nological progress. It is possible to argue that most of the philosophers
mentioned earlier, except Husser], came before the Industrial Revolution
and therefore dismissed technical objects. Technical objects here are not
necessarily complicated machines; a hammer or a knife is also a techni-
cal object. Indeed, Husserl, the philosopher among those discussed who
did witness the rapid proliferation of machines after the Industrial Revolu-
tion, didn’t take them into account in his phenomenological theory.>* A
new philosophical attitude as well as a new philosophical system must be
constituted to comprehend the changes that this process entailed.” If on-
tology starts with the question of being, then there is a problem in that the
understanding of being is not on the right path if it does not take into ac-
count the nature of technics. And this is very clear if we follow Heidegger’s
proposition that the beginning of cybernetics is the end of metaphysics.”
I'will therefore propose two figures who may bring the concept of techni-
cal objects to light and prepare the ground for our investigation of digital
objects: the French philosopher Gilbert Simondon (1924-89) and the
German philosopher Martin Heidegger may appear at first glance to be
incompatible, as Simondon is an admirer of modern technology, whereas
Heidegger is known as a philosopher who was opposed to it. The recon-
ciliation between Simondon and Heidegger will be proposed in chapters
3 and 4, but here I briefly note how Simondon and Heidegger addressed
different aspects of the nature of technical objects.

Simondon in On the Mode of Existence of Technical Objects (1958), pro-
posed what he calls a mechanology. Mechanology investigates the existence
of technical objects through its evolution and the relation between objects
and their milieu, with an ultimate aim to resolve the problem of industrial
alienation, which is resultant from the misunderstanding and ignorance
of technologies. Simondon’s ambition was not to add one more branch
to philosophy but rather to reestablish the metaphysical foundation of
philosophy as a whole. His project started with the rejection of hylomor-



INTRODUCTION 13

Anode

filtering grid

Cathode

heater filament

Diode Triode

Figure 4. An indirect heated vacuum tube diode and triode.

phism, which considers objects in terms of form and matter. We could also
say that hylomorphism is closely related to substance—predicate thinking,
because it is an already individuated form that gives matter its essence.
Instead of forms, Simondon proposed to understand technical objects
through the modulation of causal relations of different parts. He showed
how these relations are constructed in a process going from technical ele-
ments to technical individuals and then to ensembles. Simondon calls
this evolutionary process the concretization of technical objects. We can
understand what he means by concretization from the example of the evo-
lution from the diode to the Lee de Forest triode. The triode is an evolved
version of the diode, which is a device that controls the flow of current in
a single direction. In its simplest form, within a vacuum tube, the cathode
is heated and hence activated to release electrons. The anode is positively
charged so that it attracts electrons from the cathode. When the voltage
polarity is reversed, the anode is not heated and thus cannot emit elec-
trons. Hence there is no current passing through. A triode places a grid
between the anode and the cathode; a DC current can give a bias to the
grid: if it is negative, it will repel some of the electrons back to the cathode
and hence serve as an amplifier. Simondon proposes that the absolute be-
ginning of the triode is not the diode but is to be found “in the condition
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of irreversibility of the electrodes and the phenomenon of the transport of
electric charges across the vacuum.”*

A technical individual is a technical object that supports the function-
ing of its inner structure, at the same time as it is able to incorporate an ex-
ternal milieu into its functioning. This external milieu is what Simondon
calls the associated milieu (milieu associé), which provides a stabilizing
function that restores the equilibrium of the system itself. Simondon’s ap-
proach to technical objects differs from those of previous philosophers
and phenomenologists in that he does not reduce the technical object to
the intentional defect of consciousness, making it an object for knowledge.
He proposed to study the genesis of the technical object itself in terms of
the degrees of concretization and develop a philosophy that is compatible
with technical objects. A technical object regains its materiality and attains
a different degree of concreteness or perfection in contrast to what cyber-
netics terms “control.” Simondon also noticed that the concretization of
technical objects allows them to move toward the status of natural objects:

The concrete technical object, that is to say the evolved, comes
close to the mode of existence of natural objects, it tends towards
an internal coherence, towards the closure of the system of causes
and effects exerted circularly inside its enclosure, moreover it in-
corporates a part of the natural world that intervenes as condition
of function, and therefore takes part in the system of causes and
effects.*

A technical object, if we can understand it ontologically, is a unity of rela-
tions. Indeed, Simondon uses the word relation frequently without cate-
gorizing it. We can say that the object’s perfection is also the development
of its relations. The relations of a technical element are limited to its in-
ternal operation. Consider, for example, the diode, which is regulated by
voltage and polarity: when it becomes an individual, it extends its rela-
tions to an outer milieu and makes these relations an indispensable part
of its identity. In On the Mode of Existence of Technical Objects, Simondon
sees individualization as the method by which to peep into the evolution
of technical objects and its relation to the human world. Here we need
to distinguish two words Simondon used: individualization and individu-
ation. Simondon talked about the individualization of technical objects,
but not about their individuation. Individualization concerns functions:
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somatic specializations and psychic schematization; when the term is ap-
plied to living beings, it denotes the development and division between
the psychic and the soma. Individuation, conversely, concerns the genesis
and resolution of tensions to arrive at a metastable equilibrium, which ex-
presses as phase changes. We can probably say that individualization de-
mands a hierarchy that puts different elements into a functioning order,
whereas individuation produces, not a hierarchy, but rather a “hierarchical
relativity>

Simondon frequently explains individuation with the example of crys-
tallization.” Consider a saturated chemical solution, for example, sodium
chloride (salt). Before it crystallizes, the saturated chemical solution is in
a metastable state, which means that it is highly unstable. When it is sub-
jected to a small amount of heat, it starts to crystallize. Modern chemistry
has taught us that new bonds are established between the ions in a regu-
lated pattern to minimize the repulsion between negative ions, and this pat-
tern is extended progressively throughout the sodium chloride solution.
In the crystallization process, there is no single identity, and those that are
already crystallized serve as the foundation and catalyst for further crystal-
lization (by releasing heat). Individuation demands three types of condi-
tions in this case (and in general): (1) energetic, (2) material, and (3) in-
formational and generally nonimmanent. These three conditions could be
understood through relations, because Simondon proposes that “relation
is not an accident related to a substance, but a constitutive, energetic and
structural condition that goes on in the existence of the constituted be-
ings.””” Following Simondon, we can talk about the individualization of
the digital object, which is the task of chapter 1, through an investigation of
the history of markup languages. But in contrast to Simondon, I propose
to understand the individuation of digital objects. This has been a focus
of speculation that has preoccupied me for some years: what motivated
Simondon to write his supplementary thesis Du mode d'existence des objets
techniques (1958) after the main thesis L'Individuation a la lumiére des no-
tions de forme et d'information (the two parts of this book were published
separately under the titles L'individu et sa genése physico-biologique [1964]
and L'individuation psychique et collective [1989]), in which he kind of
moved from the richer notion of individuation to individualization? I can-
not devote too much space in this book to scholarly explanations for this
historical development, but I would like to emphasize that I consider it to
be central to the political agenda of Simondon, which is to overcome the
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alienation caused by technological development (this is stated on the first
page of the book and reappears throughout). If we want to address the
human-machine—world relation, then some thoughts on the individua-
tion of digital objects have to be posed both philosophically and politi-
cally. This necessity, which was not made explicit in Simondon’s writings,
will be pursued in this book.

I believe Heidegger provided a way of understanding relations that con-
trasts with that of Simondon, yet one that may provide us with some useful
conceptual resources for the task of figuring out a theory of the individua-
tion of objects. Heidegger himself would immediately reject such a claim
and did indeed doubt the fruitfulness of a theory of relations in Being and
Time. However, I will demonstrate in chapter 3 why I conceive Heidegger
to be a philosopher of relations in parallel with Simondon. Heidegger’s
contribution to the understanding of technical objects can be found in
Being and Time, where he talks about the “ready-to-hand.” Heidegger pro-
poses two categories: ready-to-handness (Zuhandenheit) and present-at-
handness (Vorhandenheit). We can understand present-at-hand as a mode
of comprehension that renders a thing an object for consciousness and
attempts to arrive at the essence of that object (as in the case of a natural
object). Ready-to-hand is a mode of interaction, in which we put aside
the question of ideality and objectivity and let the object appear to us ac-
cording to its functionalities. We see a similar impulse in Simondon and
Heidegger here, in which the understanding of an object is characterized
by a move from substance to external milieux. The difference between
them is that Heidegger bypassed the technical milieu and concentrated
on the milieu of signification, interpreting the object’s self-manifestation
within the milieu in terms of relations. For example, Heidegger illustrates
the way we use a hammer: we don't really need to achieve an ideality of
the hammer (as present-at-hand) before we use it; we just grasp it and use
it to hit the nail into the place it is intended to go. This everyday practical
activity moves away from the concept of experience as a mere activity of
consciousness. It argues that the previous understanding of objects, which
subsumed them under cognition, ignores the dynamic relations between
both objects and Dasein. For instance, Husserl’s concept of intentional-
ity, according to Heidegger, when properly understood, is nothing but
the awareness of being-in-the-world; that is to say, it is not a ray projected
from the ego but a field of relations that the ego has to follow.

In the preceding conceptualization, both Simondon and Heidegger
propose going back to the objects themselves. I have to admit that I am
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cheating here. For I have bypassed Heidegger’s distinction between ob-
ject (Gegenstand) and thing (Ding), and his critique of modern technol-
ogy. This distinction will be discussed in chapters 2 and 4. “Back to things
themselves” (zu den Sachen selbst) was the well-known slogan of Husserl’s
phenomenology. But Husserl’s approach, as I briefly mentioned, still falls
back into the paradigm of struggle between subject and substance. “Back
to the technical objects,” a slogan I attribute implicitly to Simondon and
Heidegger, aims to bypass the solipsism of traditional metaphysics and
allow the objects to be without a mediator. Both Simondon and Heidegger
point to the question of relation as a metaphysical understanding of tech-
nical objects. For Simondon, it is the relation in and between the inter-
nal and external that constitutes the dynamic of its individualization. For
Heidegger, it is the relations of the world that constitute the degree of free-
dom for both things and human Dasein. Here we see that Simondon’s con-
cern for technicity and Heidegger’s for the world supplement each other.
And I propose that this connection will be able to open up a new perspec-
tive. Yet this project remains open, and it becomes a fundamental question
for our investigation into the existence of digital objects.

This reading of Heidegger in terms of relations fundamentally distin-
guishes our project from that of Graham Harman’s object-oriented phi-
losophy. Harman’s work resonates with this project because he also devel-
oped his theory from a reading of Martin Heidegger’s ready-to-hand and
present-at-hand. Indeed, my first encounter of objects and relations was
through personal correspondence with Harman in 2007, yet I developed
a very different understanding from Harman’s. For Harman, every object
is a tool-being. Every tool-being is real and cannot be reduced to atoms
or smaller physical entities. I share a similar view that the current under-
standing of information or even data as flow as the constitution of the digi-
tal object is possible but not sufficient, but I prefer to understand them as
different orders of magnitude. Nevertheless, I would like to mention two
points that fundamentally separate these two projects:

Substance. Harman understands Heidegger to have developed
the concept of a new substance.”® I contest that substance is
not a question for Heidegger, because the substance—accident
pair for him is the beginning of the fault of Western metaphys-
ics. In this project, I refuse totally the concept of substance.
Heidegger’s task is to replace substance with temporal relations,
which are not fixed entities but the dynamics of care [Sorge].
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Harman rejected this by saying that Heidegger never had a
philosophy of time.” For my reading, if there had been a new
substance Heidegger wanted to invent, then it would have had
to be time. Indeed, this thesis follows Heidegger in that time is
a key issue in the attempt to understand digital objects.
Relations. Harman tries to understand nonrelation instead of rela-
tions, for example, when the object is used as ready-to-hand, it
withdraws itself not only from Dasein but also from other tools.*’
The Heidegger whom we want to retrieve in this project is a phi-
losopher of relations. Both Zuhandenes and Vorhandenes express
different relations; the former is time, or what I call existential
relations, and the latter refers to properties, which I call discur-
sive relations. Harman doesn’t clearly explain what he means
by relations. In his book on Bruno Latour, Harman character-
izes Latour as the metaphysician of the network and relations,
but these relations seem to be a kind of force acting from one
actor on another without concrete analysis. He even makes the
provocation that the black box (the unknown causality that the
network of actors works) is the new substance. This ambiguity of
substance and relations® may give us irreductionism, but it also
gives us a metaphysical black box.

Because of these fundamental differences, this book sets out to outline
a speculation of digital objects and a realism of relations with a different
point of departure, instead of directly engaging with Harman’s speculative
realism, though I am aware that there are also different approaches within
this school of thought concerning objects, notably as found in Ian Bogost’s
Alien Phenomenology (2011), Levi Bryant’s The Democracy of Objects (2011),
and the recent works of Timothy Morton. The efforts of these authors are
well appreciated, but it will not be possible to respond to all of them here
(such would effectively mean changing the subject of this book).

Digital
Digital Physics and Computational Metaphysics

I'hope it is clear from the preceding exploration that the philosophical in-
vestigation of objects underwent a shift following the onset of industrial
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modernity, from what I generalized as the natural object to the techni-
cal object. Here I propose that, correspondingly, a new inquiry into the
digital object now needs to be carried out. We have many brilliant works
that have opened up some very interesting and important lines of inquiry
concerning the concept of the digital, notably Leibniz and the modern
logicians and engineers, such as Frege, Hilbert, Turing, G6del, and more
contemporary thinkers, such as Edward Fredkin, Konrad Zuse, Stephen
Wolfram, Gregory J. Chaitin, Luciano Floridi, and many others to name.
The notion of the digital has been known since Leibniz, if we understand
it in reference to abinary systems. In fact, Leibniz is a figure of fundamen-
tal relevance to the foundation of computer science today. In 1669, in a
three-page manuscript titled De Progressione Dyadica,* Leibniz already
outlined the possibility of using a binary system to perform operations
of division and multiplication. We can probably understand two notes
of significance in this invention: the first would be its role in calculation,
because it effectively reduces representation using ten digits to a system
using two; the second is associated with what he later calls Characteristica
Universalis, which is a system of signs (Zeichensystem) that can fully ex-
press all concepts and things in themselves. It is known that Leibniz’s
binary system and Characteristica Universalis were largely inspired by
Chinese writing. Through his correspondence with the French Jesuit
Joachim Bouvet (1656-1730), Leibniz discovered the I Ching and was sur-
prised to find therein a binary system that had already been in existence
for millennia. Leibniz understood the binary system as the first ideo-
graphic writing, seeing the later Chinese writing as a further development
of the ideogram. Differing from the phonographic nature of European
languages, Chinese writing is ideographic. Considered in this way, Chinese
writing prefigures the Characteristica Universalis, because it uses a set of
limited signs to express the world. The Characteristica Universalis is not
only mathematical but also metaphysical and theological, because it
deals with the construction of a theory of expression, which is the center-
piece of metaphysics (comme piéce centrale de la métaphysique).>* This
theory of expression is also at the same time the theory of relations, or
more precisely, logical relations. We develop this point further in chap-
ter 3. Chaitin, one of the pioneers of algorithmic information theory,
understands Leibniz as a fundamental thinker who announced four
hundred years ago the project of the computational universe.** He cites a
passage from Leibniz’s Discourse on Metaphysics:
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God has chosen the most perfect world, that is, the one which

is at the same time the simplest in hypotheses and the richest in
phenomena, as might be a line in geometry whose construction
is easy and whose properties and effects are extremely remarkable
and widespread.

This is fundamental to any program that wants to express the world:
it must always seek to be “the simplest in hypotheses and the richest in
phenomena.” Central to the idea of the Characteristica Universalis is the
question of how to express the world with limited signs. It was one of the
reasons Leibniz was excited by Chinese writing and fueled his endeavor to
discover a writing system more general than that of the Chinese charac-
ters. For Chaitin, likewise, it is necessary that the algorithm that is used to
represent a particular set or type of data should be smaller than it. Chaitin
also made the playful proposition that the name “bit” should be changed
to “Leibniz.** Leibniz’s mathematical and philosophical insights led to
the later development of formal logical systems and calculating machines.
This history is revisited in chapters 5 and 6 of this book. It is probably in
terms of this historical trajectory that we can best understand the ideas of
some digital thinkers, for example, Wolfram’s computational universe and
Fredkin’s digital physics or digital philosophy. Let me single out here some
of the basic ideas of Fredkin’s project, which were clearly laid out in his ar-
ticle “An Introduction to the Digital Philosophy.” In the abstract, he wrote,

DP is based on two concepts: bits, like the binary digits in a
computer, correspond to the most microscopic representation of
state information; and the temporal evolution of state is a digital
informational process similar to what goes on in the circuitry of

a computer processor. We are motivated in this endeavor by the
remarkable clarification that DP seems able to provide with regard
to many of the most fundamental questions about processes we
observe in our world.*®

Fredkin, as he himself says, has pushed atomism to an extreme by assum-
ing “that everything is based on some very simple discrete process, with
space, time, and state all being discrete.”” According to this vision, physi-
cal laws have to be computationally universal, because they will form the
basic model that explains the world with algorithms of limited sizes. This
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worldview comes out of quantum mechanics, in which the energy levels of
atoms are discrete. The operations of bits could be further grasped by two
mathematical models, one being diaphantine analysis, an area of number
theory that determines integral solutions of certain algebraic equations,
the other automata theory, which studies self-operating virtual machines,
an area Wolfram further advances.

Philosophy of Information

This reflection on the digital is not the whole story. The philosopher of
information Luciano Floridi made the criticism that the digital ontology
sets up an opposition between the analog and the digital, because if the
world is understood digitally, there will be no place for the analog, which
we still experience every day. Instead of understanding the world as dis-
crete and atomic, Floridi proposed to think of it in terms of information.
Floridi, in his article “Against Digital Ontology,” shows that digital ontolo-
gists have largely ignored different levels of abstraction, a method that he
adopted from engineering.*® To put it in simple terms, the level of abstrac-
tion is a method for modeling a system with a given set of data. The ob-
server can have different levels of abstraction depending on her “division”
or “cut” of granularities. The problem with the digital ontologists is that
they ignore that there can be different levels of abstraction, instead insist-
ing on there being only one, which is digital. In comparison, Floridi pro-
vides an approach that at least acknowledges human experiences besides
affirming the importance of information in computation. Floridi’s work
is important for the study of the digital because he takes the notion of in-
formation much further, moving it beyond computation and cybernetics,
and attempts to construct a general philosophy of information.
Information, in cybernetics, is something almost ungraspable; how-
ever, it can be communicated and measured by bits and by entropy. The
founder of cybernetics, Norbert Wiener, famously stated that “informa-
tion is information, not matter or energy. No materialism which does not
admit this can survive in the present day.*® Claude Shannon and Wiener
gave two different interpretations of the term information. For Wiener, in-
formation is the measure of organization, as opposed to entropy, which is
the measure of disorganization. Meanwhile, for Shannon, information in-
dicates the level of surprise and uncertainty: a surprise occurs when there
is a difference between the expecting (anticipation) and the expected
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(outcome). As Shannon’s collaborator Wallen Weaver pointed out, “the
quantity which uniquely meets the natural requirements that one sets up
for ‘information’ turns out to be exactly that which is known in thermo-
dynamics as entropy.”*® We can see that Wiener’s and Shannon’s informa-
tion have opposing significations, amounting to two totally different sets
of qualities. Floridi goes further in showing that information must be
reappropriated and moved from machines to the world, that is to say, by
demonstrating that computation is only part of the philosophy of infor-
mation. Hence he calls the world in which we are living after digitization
the “infosphere,” its name deriving from the word biosphere:

“Infosphere” is a word I coined years ago on the basis of “bio-
sphere,” a term referring to that limited region on our planet that
supports life. By “infosphere,” then, I mean the whole informa-
tional environment made up of all informational entities (includ-
ing informational agents), their properties, interactions, processes,
and relations. It is an environment comparable to, but different
from, “cyberspace” (which is only one of the sub-regions of the
infosphere, as it were), since the infosphere also includes offline
and analogue spaces of information.*

Floridi recognizes that this infosphere is radically reshaping our world, be-
cause it “both enable[s] us to create fundamentally new substances that
didn’t previously exist and enable[s] us to interact with and manipulate
the world in previously unimagined ways.”** Floridi even proposes a new
human called an “inforg,” in contrast to the well-known cyborg.® In con-
trast to the computational universe, which is atomic, discrete, and uni-
versal, now the world is informational. Floridi makes a classification into
mathematical information, semantic information, physical information,
biological information, and economic information and has developed an
ethics of information. Considering closely the theoretical background of
both digital ontology and the infosphere, while both have made gestures
toward new kinds of philosophical thought and new inquiries, ultimately,
they do not seem to have moved too far away from the established para-
digms of abstract modeling and formal logic.

What is commonly agreed upon in both viewpoints is that informa-
tion is an abstract entity, existing outside of materiality as well as being
a mathematical entity following the mathematical theory of communica-
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tion. Nonetheless, such an understanding of information is inadequate to
describe our situation, as it already presumes human experience to be a
matter of calculus and the human to be a cybernetic (if not already com-
putational) machine. It is worth mentioning that Simondon has also de-
veloped a general theory of information, which differs from the cybernetic
model. Besides of quality and quantity, Simondon understands informa-
tion as signification, and I further showed elsewhere that beyond significa-
tion, there is also the notion of significance, which defines the threshold
of individuation.** We will touch upon Simondon’s theory of information
in chapter 5; now let’s return to Floridi. I think that Floridi’s challenge to
the digital ontologies provides new ways of looking at computation, but
I also wonder with regard to both theories whether it will be possible for
us to retain the notion of objects without being submerged in the ocean
of the digital and information. Throughout our everyday life, we continue
to interact with objects alongside information, inducing experiences of
embodiment, sensation, affection, desire, and so on. Objects cannot be to-
tally reduced to information, just as Floridi argued that the world cannot
simply be reduced to atoms or bits and signals. Floridi’s use of levels of
abstraction amounts to a very pragmatic method that opens up a plural-
ism that is overshadowed by monistic view of atoms and the digital. In
fact, in the following section, we will see that the method I use throughout
this book, the order of granularities, is very similar to his adoption of the
levels of abstraction, yet there we will also see some significant differences.

Digital Object: Material Relations to Technical Systems

Can we find another approach that allows us to make an investigation of
digital objects? I have already hinted (at the end of the section on techni-
cal objects) that it will be important to pick up the concept of relation
again. Nonetheless, there is no explicit systematic approach to relations in
the thoughts of Simondon and Heidegger. In fact, in chapter 3, we see that
Heidegger even rejected the task of developing a theory of relations. I tend
to argue that it was not philosophical thought itself but rather the develop-
ment of both science and technology based on the substance—predicate
paradigm that fomented a relational thinking as well as the disillusion-
ment with substance—predicate thinking. That is to say, the substance-
predicate mode becomes a negation of itself. This logic was discussed
by Jean-Frangois Lyotard in his theory of the postmodern. Science and
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technology were the project of the modern; however, at certain moments
of their development, they also exposed the limits of the modern—the
will to master—while the postmodern reveals the unstable, unpredict-
able nature of the universe.* History expresses a contradiction against its
own logic. Likewise, the emergence of quantum mechanics by the end of
the nineteenth and beginning of the twentieth centuries showed philoso-
phers the problems with thinking in terms of substance. Objects exist in
different orders of reality. We can observe an object in terms of its color,
shape, and texture; we can also describe it in terms of atoms, electrons, or
smaller particles. How, then, can we articulate the substance in microphys-
ics? Bachelard proposed to replace the word substance with existance, on
the basis that the former term is useless and dangerous.*® Bachelard’s new
epistemology centers on the concept of relations: these relations will ac-
tualize according to certain technics or instruments of observation. In his
article “Le Monde comme caprice et miniature” (1931), Bachelard wrote
that “at the beginning was relation” (au commencement était la relation).”’
Bachelard also considered this new way of looking at things in terms of
relations a task and a challenge for metaphysics:

It is in this pellicle that relations with the exterior determine a new
physic-chemistry. It is there the metaphysician could understand
the best how the relations determine the structure.*®

In parallel, the discovery of relations in logic and its realization in compu-
tational technologies also uncovered the problematic aspects of Aristotelian
ontology. This was made explicit by the discovery of relational calculus
in mathematics and later in the invention of the relational database. We
can observe that though engineers and philosophers of computation use
technologies of relations, they tend to continue using the word substance
without really understanding objects relationally. The most important dif-
ference between digital objects and technical objects, in this regard, is that
whereas, on one hand, digital objects have sped up the collapse of what
Peter Sloterdjik characterizes as the “substantial fetishism” of occidental
metaphysics,*” on the other hand, the concretization of digital objects
has also brought us a technical system consisting of materialized rela-
tions, in which everything has the possibility to connect to other things.
Compared with earlier technical ensembles that largely relied on referen-
tial relations or signification, as we have seen in Heidegger’s example of
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the ready-to-hand, the technical system is created through digital objects
(the Web) that constantly transform referential relations in material
forms. At the center of this view of technical evolution is what I address
in chapter 4 under the name of “interobjectivity.” Digital objects are at the
same time logical statements and sources for the formation of networks.
They are not only a philosophical conceptualization but indeed concrete
objects. Bertrand Russell, in The Principles of Mathematics,*® dedicated sev-
eral chapters to relations. Russell criticized the fact that mathematics has
inherited the philosophical error whereby an object has to be thought of
in terms of subject—predicate propositions. Instead, Russell proposed to
move relation out of the Aristotelian ontology:

This view is derived, I think, probably unconsciously, from a
philosophical error: it has always been customary to suppose
relational propositions less ultimate than class-propositions (or
subject—predicate propositions, with which class-propositions are
habitually confounded), and this has led to a desire to treat rela-
tions as a kind of classes.”

Let’s consider a simple example: “Heidegger knows Bertrand Russell”
or “I am taller than you”—it is impossible to think of these statements
in terms of subject—predicate class-proposition (I and Russell cannot be
reduced to a class-proposition; besides, both of us belong to the class
“human being”), but there is still a need for an independent mathematical
treatment of such statements. As Russell suggests, they could be expressed
in the form xRy, in which «x is understood as the referent, y as the relatum,
and R as the relata.’> In modern mathematics and computer science, the
“relational calculus” has been further developed into two branches (with
different modes of inquiry): tuple relational calculus®® and domain rela-
tional calculus.** The Tuple Relational Calculus was introduced by the
mathematician and information scientist Edgar F. Codd in the 1960s. It
is part of the relational model, which in turn is the foundation of the rela-
tional database.

This relational technology is further realized by digitization and em-
ployed to develop unified systems. Later, in chapter 1, I show that the digi-
tal shouldn’t be understood merely in terms of ones and zeros but rather
as the capacity to process data. From the 1970s until the present, with the
proliferation of personal computers and the development of the Internet
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and then the Web, we have seen informational technologies move from a
specific group of experts into the hands of ordinary users. We have also
witnessed the emergence and concretization of digital objects, from GML
through SGML, HTML, XML, and XHTML, and today to the Web on-
tologies proposed in Tim Berners-Lee’s vision of the semantic web. It
is also the mysterious word ontology that makes the inquiry into digital
objects strongly related to philosophical studies and allows us to see that
the technical questions are fundamentally philosophical. To reiterate, the
digital objects to be discussed in this book are data objects formalized
by metadata and metadata schemes, which could be roughly understood
as ontologies. Each object consists of multiple logical statements, as the
opening of this introduction illustrated.

The emergence of the computer and the popularization of its use for
massive data processing announced the arrival of information systems
grounded on a relational view of beings. Edgar Todd’s relational database
is one of the milestones in this development, and the semantic web cur-
rently being proposed by the World Wide Web Consortium represents the
updated status of the development of interobjective relations. As a bunch
of logical statements, digital objects are subsumed under calculation. The
affectivity and sensibility of the objects are calculable. A digital object’s
relation to other digital objects will increase through logical inferences,
even though it has the same content. Networks are created among the
digital objects being actualized according to certain parameters and algo-
rithms. The multiple networks, which are connected together by proto-
cols and standards, constitute what I call a digital milieu. Jacque Ellul was
probably the first to notice this evolution and its relevance to data process-
ing in the 1970s. In his book The Technological System (1977), Ellul took
up Simondon’s concept of objects and ensembles and developed his own
view of technical systems:

Data processing solves the problem. Thanks to the computer,
there emerged a sort of internal systematics of the technologi-

cal ensemble, expressing itself by, and operating on, the level of
information. It is through reciprocal total and integrated informa-
tion that the subsystems are coordinated. This is something that
no man, no human group, no constitution was able to do. The
further technicization advanced, the more the technological sec-
tors tended to become independent, autonomous, and incoherent.
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Only the computer can deal with this. But it is quite obvious that

it cannot be one computer. It has to be an ensemble of computers
working interrelatedly at all communication points of the system.
This ensemble becomes the subsystem of connections between the
different technological subsystems.*

Humans are already integrated in a materialized network that submits to
manipulation by algorithms, and they also have the capacity to do all these
things by themselves. This gives us a new motivation to think of the techni-
cal system as no longer separated from the social and economic systems
but rather as having the power to converge and integrate all as part of its
functions. Simondon thought of concretization in a similar manner, but in
the 1950s, it was still too early to anticipate the arrival of the network age.
The network for Simondon was the limit of technical progress, because
networks will come to dominate technical activities, while humans won’t
have the means to change them. The proliferation of the new industrial
digital objects has changed this situation and thus motivated us to recon-
sider Simondon’s opinion, which he expressed as follows:

One changes tools and instruments, one can construct or repair

a tool oneself, but one cannot change the network, one doesn’t
construct oneself a network: one can only tie in with the network,
adapt to it, participate in it; network dominates and encloses
[enserrer] the action of individual beings, dominates even every

technical ensemble.”>

If we can follow well the progress from object to system and material-
ization of relations, then we should ask the question, what do they imply?
In what way can we approach these objects to further understand their
existence? This remaining task is pursued in this book by interrogating the
two types of relations that we have observed in the thoughts of Gilbert
Simondon and Martin Heidegger and developing their value and insights
for the understanding of the nature of data as objects.

Why do we approach the question of the existence of digital objects
from the perspective of data? True, these objects appear to human users
as colorful and visible beings, yet at the level of programming, they are text
files; further down the operational system, they are binary codes, and fi-
nally, at the level of circuit boards, they are nothing but signals generated by
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voltage values and the operations of logic gates. How might we think about
these voltage differences as being the substance of a digital object? Search-
ing downward, we may end up with the mediation of silicon and metal.
And finally, we could go into particles and fields. It would be possible to
approach from these different layers, but doing so may not be the most
productive method. In the following section, I explain the methodology
based on the analysis of orders of magnitude that will allow us to effec-
tively position our inquiries and develop a unique philosophical method.

Existence
Method: Orders of Magnitude

My interpretation of the order of magnitude comes mainly from Gaston
Bachelard and Gilbert Simondon. The order of magnitude has been a
method well known in the epistemology of science. Simondon’s approach
seems to be influenced very much by Bachelard, though Simondon wanted
to employ it for the analysis of technologies rather than science. This
method of analysis, according to the orders of magnitude, is the central
method of this book; however, the method of analysis also distinguishes
itself from those of Bachelard and Simondon. For Bachelard, the order of
magnitude is also a means of departing from the Cartesian subject of ob-
servation, which favors an absolute localization and permanent individual-
ity The Cartesian subject sees from one perspective and one reality: the
extension. The orders of magnitude allow us to observe different modes of
existence of things. Bachelard defines the order of magnitude as follows:

At the school of science, one learns to think in agreement with the
order of magnitude of the phenomenon being studied. . . . This
order of magnitude can be considered a first level of verification.
In itself, it may often appear as sufficient proof. Not only does it
justify a method, but as absurd as the atmosphere that surrounds
it, it appears as the sign of an existence, a decisive mark of the
ontological faith of the physician, and it is even more striking as
the imprecision of the being outlined is larger.**

The order of magnitude also designates an approximation or impreci-
sion, meaning that it is impossible to fully analyze the world with absolute
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precision; rather, one may do so only relatively. This isn’t only a result of
the influence of Heisenberg’s principle of uncertainty but also because the
orders of magnitude may give us different bodies of knowledge that ap-
pear to be exclusive to one other. A certain order of granularity is a selected
reality. The level of abstraction is an engineering method whereby com-
plexities are reduced into understandable terms: it starts from a problem
and divides it according to different abstractions. The order of magnitude
divides the question into different realities as mediated to the observer by
instruments. To analyze the existence of the objects under observation,
the observer needs instruments that are specific to an order of magnitude.
For example, because of the wave—particle duality of light, we can reach
different conclusions with different apparatuses of observation. This is the
core idea of Bachelard’s concept of phenomenotechnics. For each order of
magnitude, we cannot penetrate fully into the object, but we should rather
ask, what can we neglect?>—for “that which we can neglect, we should
neglect.””

For Simondon, the order of granularity is also a method that allows re-
fined studies into the different modes of existence of technical objects,
but also into the different layers of inventions. For example, we can ap-
proach them in terms of technicity, aesthetics, or perception. In Du mode
d'existence des objets techniques, Simondon approaches technical objects
through the progress of the concretization of causal relations and the popu-
lation of technical knowledge; in Imagination et invention, he approaches
them through images and imagination, looking at industrial products in
terms of their external, middle, and internal layers: the external layer being
a manifestation of the object in its outer world, the middle layer being
semitechnic and semilinguistic, and the internal layer being purely techni-
cal.®° A nuanced difference that we can observe between Simondon and
Bachelard is that, for Simondon, the technical apparatus—instrument is
not only the medium that allows us to observe different levels of depth of
a phenomenon but also a tool that bridges two different orders of magni-
tude. This is also a second notable difference from Floridi’s use of levels
of abstraction, because a level of abstraction is an analytic tool, but not
a synthetic one. As an illustration of what is meant by a synthetic tool,
Simondon proposes that the alienation of industrialization arises from the
synthesis of two orders, those of microtechnics and macrotechnics. For
artisan objects, this mobilization and unification was not possible but only
takes place with the appearance of industrial technical objects.®"
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In this role of mediation by the instrument, we may find a resolution
amounting to a jump that traverses different orders of magnitude. In other
words, the material construction acts as “information” that triggers the reso-
lution of tensions between two different orders of magnitude and conse-
quently changes the whole structure. The jump that accompanies it is also
a restructuralization that we can call transduction, following Simondon.
This also allows us to develop a general philosophical method that creates
coherence between different orders of magnitude and systematically con-
struct a plane of consistency (in Deleuze’s terms). Kant’s famous antino-
mies could be seen as attempts to set up two extreme orders of magnitude
regarding the same object of inquiry. For example, in the first antinomy,
we read the thesis “The world has a beginning in time and is also enclosed
within bounds as regards space,” followed by the antithesis “The world
has no beginning and no bounds in space, but is infinite as regards both
time and space.”® We can see that the first order concerns physics and the
second order concerns intuition. The resolution of these two extreme or-
ders gives Kant a philosophical method and the motivation to systemati-
cally develop a coherent theory. Though Floridi also related his method to
Kant’s antinomies, here I want to place a greater emphasis on resolution.

Our method largely bases itself on this approach toward different or-
ders of magnitude and aims to produce a system of thoughts that bridges
different orders of magnitude through developing a theory of relations.
Philosophical concepts can be seen as inventions that try to overcome the
incompatibilities or even indifferences between two orders. Hence phi-
losophy remains technical in this project. But a philosopher is different
from a technician. Bachelard noted,

Finally the engineer is not an artist who creates and signs a work
full of personality, he is a geometer, guardian of rational methods,
veritable representative of the technical society of his epoch. He
is, like the physician, going down the narrow road of approximate
realizations. He sees a precise end.®®

Philosophers search for relativities such that this rationality is viewed not
as an absolute method but as a relative method. On one hand, this destabi-
lizes the rational method, but on the other hand, it connects it to another
order of magnitude. In this book, we approach digital objects through dif-
ferent orders of magnitude. But this is by no means an attempt to construct
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a precise system of knowledge; rather, it seeks to set up a line of thought,
incorporating both technical and philosophical thinking, that bridges the
different realities of a digital object. What underlies this method of orders
of magnitude is the understanding of relations—because relations can
be extended from one system to another, from one order of magnitude
to another. This also reflects the consistency between our method and
philosophical thought. Relation is by no means monism; rather, it gives
us an “immanent pluralism,” and corresponding to this horizontal axis
is the vertical axis of seeing, of theoria.%* If technicians understand struc-
ture as the source of relations, then as Bachelard said, the “metaphysician
would understand the best how the relations determine the structure.”®
The order of magnitude becomes a general method of this book. It also
underscores the novelty of philosophical thoughts and suggests how far
philosophical thinking can transcend a system that imprisons it through
connecting the orders of magnitude already integral to the system.

Ontogenesis: Ontologies versus Ontology

There are different spectrums of orders of magnitude, which could make
possible some original investigations. For example, we can approach from
the first set of orders of magnitude: this would be the spectrum running
from the order of microphysics to that of representation on-screen. A
second set of orders of magnitude is presented by the technical specifi-
cations of the semantic web architecture. The third spectrum would run
from code to phenomenon. We choose the third spectrum and approach
from the perspective of data, because it is this that forms the intermedi-
ary between calculation and human experience. Hence it will be the order
that allows us to address and analyze both the upper and lower levels of
the existence of digital objects. A question that might be posed of the
undertaking in this book is why it is concerned with the existence rather
than modes of existence, the term used by Simondon as well as by Etienne
Souriau (Les différents modes d'existence, 2009/2012), and also by Bruno
Latour in his recent book Enquéte sur les modes d'existence (2012). Indeed,
for some readers, the different orders of magnitude or different levels of
reality of digital objects that I seek to elucidate might seem synonymous
with, or even better described by, the term modes of existence. However, I
make this regression (in the best sense of this word) from mode of existence
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back to existence because I would like to develop a project that cares not
only about the description of the modes of existence of digital objects but
even more about their potentials and problematics. A project concerned
with the existence of digital objects wants to rearticulate the positions of
both objects and humans in the technical system in favor of an individua-
tion proper to humans and objects. In other words, underlying this project
is a political agenda of individuation.

Concerning existence, we can articulate two orders of magnitude: on-
tologies and Ontology. Ontology comes from the Greek words on and
logos. On is the present participle of einai, meaning “to be.” Logos comes
from legein, meaning “to talk about,” or as Heidegger says, “to lay down in
front of.” One of the central themes of this book (especially in chapter 2)
will be the revealing of the tension between ontologies as used in compu-
tation and formal ontology and what Heidegger calls fundamental ontol-
ogy (throughout the book, we use Ontology with a capital O to refer to the
latter and ontologies to refer to the conceptualization used in information
science). Ontologies, which we will see as lying at the core of the con-
struction of the digital object, are criticized by Heidegger as a metaphysi-
cal oblivion of existence. For Heidegger, metaphysics has left the question
of Being unquestioned, while only paying attention to ontologies. This
forgetting, as a fault, also implies the problematic development of mod-
ern technologies, because modern technoscience, which, according to
Heidegger, takes the world as a picture that one can grasp and describe
in a controllable manner (ontologies), leads toward danger. Heidegger
also suggested that a shift from technics to technologies took place in the
eighteenth century, foregrounded by the beginning of modern physical
science in the seventeenth century. This shift also implies a planetary
project of development—modernization. The essence of technology is
nothing technological but what he calls the Enframing (Gestell). Gestell
comes from the verb stellen, meaning “to put,” “to set something there.”
In this setting-there, nature, including the human, becomes the standing
reserve (Bestand).® In our inquiry, we use the word technical more often
than technological to denote a broader conception of technics as well as
the possibility of the transformation of negative technologies into some-
thing favorable.

However, we still find ontologies to be the most important constitu-
ents of digital objects. Ontologies are what make digital objects objects
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rather than merely data. Ontologies are productive, like Kant’s categories.
Categories capture data and organize them in an order that unifies the
manifold elements of their presence. Analogically, ontologies give a ma-
chine the ability to recognize and operate the object as a unity instead of as
random data. In chapter 1, we will see two movements now taking place in
parallel in the digital milieu around the question of objects. On one hand,
we have the objectification of data, on the other, the dataification of objects.
Ontologies are still going to be significant for this stage of the develop-
ment of the Web and other applications. These ontologies also become
the source of relations. That is to say, they are not merely representations.
These relations multiply and intensify, especially when the objects are put
in broader milieux. Information technologies, as we will see in chapters 3
and 4, can be understood as technologies of relations. This poses another
question: if we are already in a technical system, how can we address the
critique of Heidegger, and where will we find a place for the fundamental
Ontology?

Ontologies and Ontology are understood in this book as two different
orders of magnitude. These two terms demand a third term to resolve their
tensions, which we will call, following Simondon, ontogenesis, while the
third term that we have for the resolution of the tensions between being
and Being is relations. Ontogenesis means the origination and develop-
ment of an individual organism; it concerns less what an individual is and
more how it individuates in itself and how it does so in the collective. For
Simondon, between different orders, there exist a ground and forms. We
can probably say that Ontology is the ground and ontologies are forms.
Forms cannot exist on their own, because forms didn’t create themselves,
so that it is rather the ground that carries forms. But this doesn’t mean
that forms are opposite to ground, nor are forms less important than the
ground. An example Simondon gives is that life is the ground and thoughts
are forms. There wouldn’t be a thinking being without life.”” Simondon
also found there to be an analogy between technical objects and living
being. The forms of technical objects need a milieu that is an ensemble
of other technical objects and the environment. Indeed, if we want to
consider the technical system, and if we understand living beings—here
humans—as part of the technical system, then this form and ground must
be understood otherwise and here underlie the political agenda of a proj-
ect concerned with existence.
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Reticulation and Convergence

In the writing of Simondon, we can probably say that the mode of exis-
tence of a technical object is in its different modes of reticulation, which
range from the internal structures organizing different technical elements,
individuals, and ensembles to the wider milieu within which a techni-
cal object resides. For Simondon, the problem of alienation comes from
a misunderstanding or lack of understanding of technologies, hence the
misconstruction of a technical ensemble. And this misunderstanding
leads to the rupture between ground and forms. Simondon identified that,
first, alienation happens when the associated milieu can no longer regu-
late forms. Forms affect ground in that the ground is not able to maintain
a recurrent causality with forms. This recurrent causality is the associ-
ated milieu. Second, the bifurcation of knowledge has produced a situa-
tion in which culture is detached from technics. In chapter 4, we revisit
Simondon’s speculative history of technics, where magic is depicted as
having bifurcated into technical objects and religions, with technics then
bifurcating further into science (theoretical) and technology (practical).
For Simondon, it is necessary to develop philosophical thoughts that miti-
gate the opposition between culture and technics and invent a techno-
logical humanism against alienation. Philosophical thought has the task
of creating convergences after bifurcations have taken place.

For our inquiry, the milieu that we are in is no longer an ensemble con-
sisting of machines and operators, as Simondon perceived it in his time;
it is rather an information system composed of multiple networks of ob-
jects and users. If alienation can be analyzed through the malfunctioning
of the associated milieu, this means that social normativity can be ana-
lyzed technically, because it is already inscribed in the technical system. If
we want to solve the problem of alienation due to industrialization, then
the task will be to analyze the technical system, and this will demand a
rigorous method. This book understands the technical system consist-
ing of humans and objects as a unity of relations and proposes to think of
the organizations of relations according to different orders. To approach
a technical system, and to put its associated milieu in the right position,
we should thus start from existential relations and then move to discursive
relations to coordinate the ground and forms. This reading of Simondon
and the problem of alienation is also influenced by Heidegger’s critique of
the essence of technology.
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The agenda of convergence is also central in the thought of the late
Heidegger, especially in his 1950 essay “The Thing,” where he proposes to
understand a thing in a fourfold manner, the four dimensions being God,
heaven, earth, and the mortal. Heidegger observes that although it seems
that technological development has greatly reduced the distance between
things, for example, through television, radio, and telephone, in fact the
distance between humans and things has only been enlarged. Heidegger
proposes to go back to the meaning of the word thing (Ding) and its re-
lation to the old German word dinc, meaning “to gather.” The thing (the
jar in Heidegger’s example) in this case becomes a site that gathers the
fourfolds. Users of social networks know that a digital object, for example,
a Facebook image, serves the function of gathering comments and discus-
sions from other users. Heidegger would have doubted such conception,
just like he has questioned the telephone and the television. To follow
Heidegger, the question that we want to pose here is, how can we deal with
the question of convergence, when we are already able to create networks?
As we have already noted, Simondon wasn't able to provide an answer to
this question, because in his time, it was still impossible for an individual
to create a network. Meanwhile, Heidegger’s return to the fourfold nature
of the thing as well as Simondon’s understanding of networks present us
the possibility of developing an interobjective thinking (as we explain in
chapter 4), which could become an analytic tool for understanding the
systemization of technologies.

The aim here is to go back to digital objects themselves and to think
about other forms of convergences and reticulations in relation to experi-
ence. In particular, this is the task of Part III of this book. From Part I to
Part II, there is a movement from objects to systems, from ontologies to
Ontology, finally reaching resolution in relations and ontogenesis; subse-
quently, in Part III, there is a return to digital objects, but this time we
confront the relation between logic and object, a different order of magni-
tude. For the ultimate aim in constructing digital objects is to implement
a logical language traversing the Web. At the beginning of the twentieth
century, Husserl already saw the problem of formal logic as one of the
manifestations of the crisis of European science. Husserl understood for-
mal logic as a technicization (Technisierung), through which we become
no longer able to understand the origin of logic, which is experience. For
Husserl, we can find a stronger notion of judgment in experience rather
than symbolic logic. In contrast, he proposed an intentional logic (as op-
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posed to extensional logic) to reestablish the foundation of logic. Today
there is still much discussion of Husserl and formal ontology among ana-
lytic philosophers, but HusserlI’s strong proposal to overcome formal logic
is seldom discussed. Nonetheless, one can ask, as this book does, can this
Husserlian imperative be retrieved and rendered practical in thinking
about digital objects? This doesn’t necessarily mean that we would have
to give up formal logic; rather, we'd have to realize the Husserlian concept
on a computational level, as Brian Cantwell Smith has brilliantly done.

Heidegger’s critique went much further than Husserl’s. The techniza-
tion of the world is the manifestation of a metaphysical mistake. In what
Heidegger calls the essence of technologies, Enframing, forms come to the
fore and become the force of industrialization. In this process, time only
serves as the synchronization of forms. For example, people tend more and
more to rely on machines to organize their lives and give to mobile phones
the responsibility for synchronizing their meetings, eating, sleeping, and
so on. In this synchronization, there is a destruction of the unity of time,
which Heidegger calls care. Everyday distraction will be amplified by tech-
nological development. This is not only the problem of the manifestation
of technology but is, at bottom, the problem of thinking, a thinking that
privileges forms: logic. Logic poses a question to thinking, because logic
moves from one concept to another according to rigid relations. The in-
vention of cybernetics, as Heidegger saw, is the logicization of language.
Language once understood as disclosure loses its temporal ecstasy. Its func-
tion as a revelation of being starts to disappear. Language is deprived of its
ground by its forms. Philosophers also cease to think: as Heidegger said,
“one no longer thinks; one occupies oneself with philosophy*® Heidegger,
in Kant and the Problem of Metaphysics, wanted to retrieve the foundation of
metaphysics through the notion of transcendental imagination as the fac-
ulty of transcendental apprehension—whereas in edition B of the Critique
of Pure Reason, Kant had removed this role for the transcendental imagina-
tion and made it just one of the functions, instead assigning the power to
schematism, that is, to the categories and logic. Heidegger wanted to reread
Kant as a critique of neo-Kantians and positivists, who believe that logic
should be made the ground of metaphysics. For Heidegger, metaphysics is
completed by cybernetics: we live at the end of time.

Now if the information system, the semantic web in particular, is striving
for a language of logic, what is meant by this? When everything is becom-
ing data and being represented in logical statements, and then automated
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by algorithms, isn’t this a higher mode of Enframing? This presents an im-
passe to either arguing for Heidegger or against him. We could understand
these differences in terms of orders of magnitude. If time is the foundation
of metaphysics, then couldn’t even technics be understood as time? This
is also the concern of Bernard Stiegler, who has proposed to understand
technics in terms of time or, more precisely, tertiary retention. Much of this
book is influenced by Stiegler’s perspective, which served as the inspiration
to think about time in a technical system. Indeed, we can identify different
orders of magnitude of time in a technical system: point-based clock time,
intervals and periods, topological time, which we discuss in detail in chap-
ter 4. Based on Stiegler’s tertiary retention, we can also identify a tertiary
protention made possible by algorithms. In fact, thanks to these tensions
set up by Husserl and Heidegger, we are able to rethink logic and digital
objects. We can ask whether logic is only one set of these relations, in which
case, should we not be able to think new types of relations and new ways to
organize relations? Could a Husserlian critique and organization of digital
objects be possible? Can we find a transductive logic in a technical system
that may point us to new forms of individuation (of objects and of Dasein)?

How, then, is a relational thinking, already realized in technics, able to
negate itself, to redirect itself toward another possibility? Isn't this what
Heidegger said about the danger of technology when he quoted the poem
of Holderlin?

Wo aber Gefahr ist, wechst
Das Rettende auch

But where danger is, grows
The saving power also®

We have seen that a similar logic was explored by Lyotard in his project
of the postmodern as well as in the critique of the substance-accident
conception of objects. The new possibilities lie in the grasp of a rigor-
ous way of thinking and a sensibility toward technological development.
Hence the analysis of the genesis of digital objects in terms of relations,
and an appreciation of the reality of technical progress as the evolution of
interobjectivities, attempts to discover a new sensibility for being with ob-
jects enabled by technologies; and it is there that one may find the possibil-
ity of a transformation through the reevaluation of the associated milieux
in both philosophical and technical terms.
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1. production of digital objects and
ontologies

Relations

3. interaction and 2. modes of being of objects in the
transduction technical system

Figure 6. The mapping of three parts of an investigation into the life cycle of digital objects.

Structure of the Book

This book aims to develop a philosophical investigation of digital ob-
jects by studying the development of markup languages and ontologies
through Heidegger’s and Simondon’s theories of objects. Situating itself
among different contemporary theories, such as object-oriented philoso-
phy (and even speculative realism), philosophy of information, and digital
philosophy, this book aims to provide a relational thinking for the study
of objects and also to translate it into critical questions for the design of
technical artifacts. Though this may seem an ambitious project, it should
be considered a contribution to a greater framework of the study of the
digital in the future, which will demand more and more synthesis between
theory and practice. To carry out this study, I have mapped the life cycle of
digital objects, as shown in Figure 6. The book is divided into three parts:
Part I, “Objects,” Part II, “Relations,” and Part III, “Logics.” Each part con-
sists of two chapters.
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Chapter 1 outlines the genesis of digital objects by looking at the his-
tory of markup languages, from GML to HTML, XML and the Web on-
tologies proposed by the semantic web movement. This chapter reads this
technical history in parallel with Simondon’s analysis of technical objects,
that is, by seeing it as a process of concretization and individualization.
Individualization is presented as a method for analyzing the evolution of
the internal dynamics of technical objects rather than understanding them
in terms of social-economic constructions. The chapter further asks if it is
also possible to understand the individuation of digital objects. This ques-
tion wants to push the inquiry further because Simondon didn’t use the
word individuation for technical objects, whereas I propose that thinking
through the individuation of technical objects is a way to render explicit
Simondon’s project on technical objects, which starts with a discourse
against alienation. This imperative from Simondon is present throughout
this book, and the notion of individuation as well as that of transduction
will be picked up from time to time.

Chapter 2 starts by setting up two oppositions: (1) ontologies versus
Ontology and (2) semantics versus syntax. It surveys different notions of
ontologies and objects in computation, through the work of Tom Gruber
and the research on formal ontology by Barry Smith, Nicola Guarino, Boris
Hennig, and so on. Formal ontology is a concept proposed by Edmund
Husserl in his Logical Investigation and later in Formal and Transcendental
Logic and is further taken up by contemporary philosophers who work on
information systems. Recognizing that this reference to Husserl in fact
ignores the fundamental aim of Husserls project, which is a phenom-
enological approach to logic, this chapter proposes to look at the notion
of object and ontology from a fresh perspective. The chapter singles out
the work of the computer and cognitive scientist Brian Cantwell Smith,
whose book On the Origin of Objects consisted of a strong critique of the
dogmatic approach of computer scientists toward ontologies and a pro-
posal for a foundational metaphysics for computation. We will then find
that in fact, Cantwell Smith’s approach is very close to HusserI’s, especially
those aspects of the latter that have been ignored by formal ontologists.
The chapter then introduces another conception of ontology, Heidegger’s
fundamental ontology, or Ontology. This chapter ends by suggesting that
these oppositions may be resolved through a third term, that is, by (a
theory of) relations.

Part II aims to develop a materialist theory of relations. Chapter 3
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sketches such a theory through a reading of the concept of relation in the
history of philosophy, especially in the work of Aristotle, Leibniz, Hume,
Heidegger, and Bertrand Russell. It suggests that we can understand rela-
tions in two forms, as discursive relations and as existential relations. This
chapter further illustrates how discursive relations are implemented in
computation, first through relational calculus, then through the relational
database proposed by Edgar Codd, and finally in the current development
of the semantic web. It suggests that to understand the individuation of
digital objects, it is necessary to overcome the tension between discourse
relations and existential relations, and that the resolution of this tension
leads to a discourse of a technical system.

Chapter 4 continues by taking up the notion of the technical system,
which centers on the concept of interobjectivity. Phenomenological re-
search, as well as the phenomenological sociology of Alfred Schutz, has
placed the focus on intersubjectivity, without paying much attention to
interobjectivity. By interobjectivity, I mean relations that can be material-
ized as discursive relations, for example, physical contacts in mechanics,
formal logic, and so on. The suggestion is that the concept of interobjectiv-
ity instead of intersubjectivity can be further developed to understand the
evolution of technics. Specifically, I look at the emergence of information
systems, the Web, and the discourse on technical systems of Jacque Ellul
(who was inspired by Simondon) and historian Bertrand Gille, showing
that the notion of milieu has been slowly replaced by the notion of system.

The chapter proposes to read Heidegger’s 1950 essay Das Ding as a pro-
posal to reconstruct interobjectivities, which he calls the fourfolds (das
Geviert), to bring human and world together in light of the supposed fact
that technologies (TV, radio, telephone) have shortened the distance be-
tween humans. It also looks at the speculative history of Simondon, which
understands the history of technics as a process of bifurcation from magic,
subsequently followed by constant bifurcation, and his proposal for mo-
bilizing philosophical thinking to create a convergence, one that would
reunite man and world. Common to both of them is the advocation that
we go back to things (Heidegger) and technical objects (Simondon) to
produce a convergence between humans and world. This idea might im-
mediately give rise to the objection that we surely already live in a net-
worked society, in which the distances between things and humans are
diminishing, especially in light of a dominant trend in social sciences that
sees objects as acquiring new degrees of agency in contemporary culture.
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However, as Heidegger argued, these networks are not really producing
convergence but rather distances.

If we want to think within the technical reality of systems, then in
what ways can one further develop the notion of digital objects? Though
Simondon cannot give us a direct answer, his efforts to think about the de-
velopment of technical objects and to conceive a technological humanism
remain central to Part III, which takes up this question with a direction
of inquiry that takes a sharp turn from that of the previous chapters. If
the previous chapters aim at developing a speculative philosophy of digital
objects, the last two chapters deal with human experience and metaphys-
ics, which I believe are fundamental to Heidegger’s and Simondon’s dis-
courses on modern technologies. Hence Part III, as the reader will see,
sets out alternative histories of logic, which are also seen as the foundation
of digital objects as well as computation. These two chapters revisit the
debates around logic that took place at the beginning of the twentieth cen-
tury, notably in the works of Husser]l and Heidegger, to suggest another
way of looking at convergence by thinking about digital objects differently.

Chapter 5 considers some recent debates (Patrick Hayles and Tim
Berners-Lee) on logic, especially concerning meaning and reference on the
Web, employing the theories of Frege, Putnam, Kripke, and Davidson; it
proposes an alternative way to understand this issue by revisiting Husserl’s
critique of logic (which is rarely mentioned today among computer scien-
tists and computational theorists, who employ his formal ontologies) and
Simondon’s transductive logic. This debate could be characterized as the
pitting of an intentional logic against an extensional logic, a transductive
logic against classical logic. The former operates on intentional acts and
horizons of meaning; the latter operates on symbols and rules. This chap-
ter aims to propose that it is possible to develop further the critique of
Husserl by its application to the Web, to produce a new convergence that
is at the same time cognitive and collective. We can further ask the ques-
tion, to what kind of convergence should this lead? Certainly this would be
something along the lines of the collective intelligence proposed by Pierre
Lévy or, more precisely, the symbiosis prefigured by Lickleider or the
autopoiesis proposed by Varela and Maturana. But can we consider this
as simultaneously a progression in both technology and the humanities?
In parallel, the reader can also read it as an attempt to reinvent Husserl’s
phenomenological method by undermining the pure ego as well as a rec-
onciliation between Husserl and Simondon in the spirit of Deleuze.
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Chapter 6 problematizes this “collective intelligence” by going back to
the debate between Heidegger and the neo-Kantians on logic, because this
debate concerns the foundation of metaphysics. Heidegger thinks that
when, in the second edition of Critique of Pure Reason, Kant deleted the
section on transcendental imagination, he was taking a step backward,
shrinking away from something crucial. Heidegger’s task was to show
that transcendental imagination thus understood as time instead of logic
should be the foundation of metaphysics. The chapter reconciles this de-
bate by proposing the concept of tertiary protentions as a new synthesis of
time that comes out of a reading of Husserl, Stiegler, and Deleuze. The dis-
cussion of tertiary protentions leads to an investigation of the algorithm
and the milieux of digital objects. What exactly is an algorithm? A conven-
tional example is that it functions like a recipe. I propose that, instead, one
should approach it from the concept of recursion, by tracing the history of
mathematics of Dedekind, Skolem, Gédel, and Turing, which allow us to
think of a machine hermeneutics. The intensification of the algorithm in
the process of thinking leads to the problem of the destruction of the as-
sociated milieu as described by Simondon, whereby the internal dynamics
of the technical object cannot be maintained. This chapter ends by sug-
gesting a return to reflection on the construction of the associated milieux
beyond technical systems.
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- CHAPTER 1

The Genesis of Digital Objects

Digital Objects and Their Milieux

We are currently living in a digital milieu; we Facebook, we blog, we Flickr,
we YouTube, and we Vimeo. Nouns and brands have become verbs, even
forms of life. The speed of technological innovation, the ubiquity of the
latest and greatest versions of electronic devices, the promise of an eman-
cipative technology or media, financial investment based on the digitiza-
tion of human relations, and so on—they all constitute a seeing that is
never in the present but is rather the projection of a nihilistic not-yet. This
mode of existence is not what Martin Heidegger calls “temporal ecstasy,”
in which one nonetheless grounds oneself in an authentic time; it is rather
a hyper-ecstasy that celebrates speed while simultaneously being haunted
by the anxiety of not being there, not being able to situate itself within
the grand rhetoric of the technology evangelists. I call this experience tech-
nological ecstasy, a way of becoming that has no clear idea of its direction
yet is characterized by acceleration and adventure. The constant passing
of the “new” constitutes an indifference toward rhythm, which, in turn, le-
gitimatizes a natural seeing of what is there and what is expected. The
word new denotes the passing away of the old and the differentiation of
the world in its projection, driven by a gigantic force of movement.

The understanding of technology is no longer a matter of a cultural cri-
tique of technology. Indeed, the traditional exclusion of technology from
culture must be brought into question. To resolve this conflict we must
employ a new organon, or a new series of philosophical propositions. Any
proposed theory would initially need to identify the reality with which
it is concerned. To understand the “real,” we must compare it with what
is commonly understood as virtual. The idea of the virtual, which was
popular some years ago as a descriptor of certain kinds of community and
interaction dependent on digital media, such as online forums and cyber-
sex, has since receded into the background, as you can no longer say today

.47 -
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that someone using Facebook or Second Life is living within a virtual
world (considering that he is interacting with his real friends and engaging
in activities like providing his credit card number and personal informa-
tion to order a Swedish Visa online).! The introduction and convergence
of technologies like Bluetooth, Wi-Fi, and GPS allow for more accurate
contextual and geographical detections, leading us into the REAL. How
can we address this digital milieu? It is another world, a strange world,
one that is simultaneously artificial and natural. It is as complicated as
what we used to refer to as the “real world,” and more important, it is a
world we are already in.

Our investigation will focus on digital objects to better understand
where the current transformation process is heading and to develop an
appropriate method for its investigation. The term digital object remains
ambiguous here, because the vast quantity of digital objects are compa-
rable in breadth and diversity to the vast array of animal species. Instead
of addressing all of them, I will be focusing mainly on data and metadata,
which embody the objects with which we are interacting, and with which
machines are simultaneously operating. The first questions we will ask at
this point are, does hardware count? What about algorithms? Although
I am tempted to include all objects related to computation as digital ob-
jects, some restriction of scope is necessary to allow me to focus an equal
amount of attention on the digital aspect of the digital object. We have
a tendency to call everything an object, to generalize all computational
components as digital objects. However, this approach appears to be
rather problematic, because individual objects would lose their singulari-
ties. The same issue applies when object-oriented philosophers give the
general name of “objects” to all entities apart from the human being. Thus
it is necessary here to suspend any common understandings or interpreta-
tions of “objects.” It is true that we are able to reduce all operations to o
and 1 binaries, and even further down to the activities of electrons and
atoms; however, this only gives us a particular order of reality in terms of
what digital means, and one that has little to do with the direct experi-
ence of the users. Digital, in the context of this book, has a specific orienta-
tion toward the automation of data processing. Data directly intervenes
throughout our human experiences in a double sense. When we look at
the term data, we generally do not recognize its Latin origin, as the plural
form of datum, meaning “[a thing] given.” The French word for data, don-
née (“given,” from donner, “to give”), retains the Latin sense exactly. If data
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are the “things” given, then what is it that gives data? Aside from having
the speculation in mind that this givenness comes from God, we should
recognize that since 1946, the word data has had an additional meaning:
“transmittable and storable computer information.” This second under-
standing of data suggests the need for a reconsideration of the philosophy
of objects, because it can no longer be assumed to refer entirely to sense
and noetic data. Instead, one should recognize this translation as taking on
a material form and consider how this materiality constitutes a new form
of “givenness.” The significance of the recent development of data process-
ing, that which we have since proclaimed as the digital, demonstrates the
extension of data—exchanging capabilities beyond individual computers
such that we can process large amounts of data by establishing connec-
tions to form data networks that extend from platforms to platforms, and
from databases to databases, constituting a technical system.

The next question we face is, how should digital objects be conceptu-
alized? According to the common view of scientists and/or mathemati-
cians, we can have a superset of objects, inside which we can find a subset
of objects called technical objects alongside natural objects, as theorized
by Gilbert Simondon. It is also understood that within this subset, we
can find a further subset of objects called digital objects. It is possible
that there may be more subsets than those which have previously been
accounted for, according to different schemes of classification. Instead
of following this classification, however, I would like to propose a split-
ting between technical objects and digital objects. Digital objects are new
forms of industrial objects. If the “new” demands a new understanding,
then addressing this may begin with asking where this “new” came from.
The new can only manifest relative to the old, either as a continuation or
as a break or rupture. As Simondon would say, inventions always attempt
to remove the obstacles and resume a general continuity of development.?
The analyses throughout this book will be primarily concerned with a se-
ries of incompatibilities created by the reverberations of the new, those
that demand we direct our attention toward the genesis of objects within
a historical perspective. In this chapter, I describe the genesis of digital
objects by situating them within the history of computing and introduce
the analysis of Gilbert Simondon. I compare the relation between data
and objects in the new setting and how this account of their genesis can
contribute to our understanding of computational technologies.
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The Double Movement of Object and Data

The methods through which objects become translated into data are
not new. They follow the logic of digitization after the emergence of the
modern computational machines, namely, everything can virtually be
represented in digital formats. There are two dominant forms of digitiza-
tion: the first follows the system of mapping or mimesis (for example, the
production of digital images, digital video, etc., which are visually and re-
petitively distributed throughout the physical world), whereas the second
takes place by means of attaching tags to objects and coding them into
the digital milieu (by means of this digital extension, the object then ob-
tains an identity with a unique code and/or set of references). The second
movement of objectification of data comes a bit later. I call the first pro-
cess the objectification of data and the second process the dataification of
objects. In saying this, I don’t mean to say that these things are not objects
before they are objectified by metadata schemes but rather that they are
formalized as objects through human agency and then recognized as ob-
jects by computers; or, in the spirit of Heidegger, they are things (Ding)
before they become objects (Gegenstand). This way of representing ob-
jects is widely known as knowledge representation. Knowledge represen-
tation has been a key topic within artificial intelligence (AI) for decades,
and it is steadily increasing in importance again following the failure of a
number of large-scale projects* now under the name “semantic web.” This
objectification process has two very significant implications: (1) it breaks
away from the hyperlink-based Web to become the object-based Web and
(2) it signifies a more significant role for the machine, not as an input-
output device, but also as a partially “thinking machine.” I want to ap-
proach this development in terms of two technical questions, which are
simultaneously philosophical questions: the question of objectification
and the question of intentionality and experience pertaining to thinking
machines. Indeed, this book is the result of an endeavor to read the his-
tory of philosophy through digital objects and at the same time to read
the history of digital objects through philosophy. Finally, we will see that
computation is no less philosophical than philosophy, and philosophy is
no less technological. To pursue this path, we need to unfold the technical
details of the emergence of digital objects before proceeding to a more
philosophically oriented analysis.

My reading of the movement of the Web sees it as the inauguration of
a process of the objectification of data, not only for humans but also for
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machines. It is in this sense that the founder of the Web, Tim Berners-Lee,
could envisage the emergence of a “global mind” shared between humans
and machines and supported by the Web.* In 1989, when he proposed the
World Wide Web at CERN (the Swiss-based high-energy physics lab), his
model was largely influenced by the technology visionary Ted Nelson, al-
though with some fundamental differences. For Nelson, the concept of
a digital object was impossible, as he saw the network from the point of
view of literature. Nelson’s idea of hypertext was to realize nonsequential
writing® through which the interconnectivity of literature can be unfolded
in different temporalities. Every hypertext would imply a jump from one
spatiotemporal setting to another, while through these trajectories, a net-
work can be understood as a form of nonsequential writing.

Nelson’s vision was restricted by its dependence on the limited concept
of text and writing, whereas Berners-Lee’s focus on the Web in the 1990s
was primarily concerned with hypertext and the hyperlink. The striking
difference between Berners-Lee’s model and Nelson’s model reflects their
fundamental motivations. Nelson’s vision of the Web was tied to a pay-
ment system, so that the payment to the authors of the literature could
be managed by links. This motivation coincidentally led to a completely
different architecture of links from that of Berners-Lee’s model. Nelson
proposed, in his Xanadu project, a two-way link system, while we know
that the early Web was a one-way-link-based system on <a href>, which
specifies the URL to be loaded when the link is clicked. Today these two-
way links have been realized, not as Web architecture, but as overlays, such
as blog comments, trackbacks, and so on. Berners-Lee’s vision comes from
the internal sharing of documents within CERN, so that different versions
of documents could be linked and archived in a way that would minimize
the loss of information in a “final report.” Nelson was to some extent justi-
fied when he criticized the Web as a file system with one-way links: “to-
day’s one-way hypertext—the World Wide Web—is far too shallow. The
Xanadu project foresaw world-wide hypertext and has always endeavored
to create a much deeper system. The Web, however, took over with a very
shallow structure”” But it is not an entirely fair comment, because we must
also understand that for Berners-Lee, the Web in its evolution has already
far surpassed this stage of file sharing.

For the Berners-Lee of the 2000s, the vision of the Web has already
developed beyond the sharing of documents to the collaborative imagina-
tion of minds and machines. This is more or less based on the assumption
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that the mind perceives objects through representations. Structured meta-
data provide the computer program with the conceptualization of objects.
The formal definition of metadata is “data about data” An intuitive ex-
ample is the library search: when a person looks for a book in the library
catalog, she must submit different information, for example, the name of
the author, the title of the book, or the ISBN number. This information,
which is in addition to the content itself (data), is known as metadata. The
formats within which these data are presented are called metadata schemes.
We can compare this with Kant’s schemata, as the fusion of the pure con-
cepts or categories that gives rise to phenomena from sense—data. In the
age of hypertext, online objects are only meaningful to humans, not to
machines. However, in the age of metadata, online objects are considered
to be meaningful to both machines and humans.®* Machines understand
the semantic meaning of objects via the structures given to the metadata.
This objectification movement is called the semantic web, introduced by
Tim Berners-Lee in 2001. Berners-Lee argued that “in the future, when the
metadata languages and engines are more developed, it should also form a
strong basis for a web of machine understandable information about any-
thing: about the people, things, concepts and ideas.”

The double movement from object to data, and from data to object,
will be an ongoing project that will continue to develop over the com-
ing decades. It presents us with new forms of objects, constituting a new
milieu in need of further reflection. This is the case not only within the
Web industry but also throughout information science as a whole. If
we reflect on the early stages of the development of the catalog system
within library science, we can see that it followed the same technological
tendencies. The Web (or simply the Internet in general) promotes a mi-
lieu that includes various sectors influenced by a combination of techno-
logical, economic, and political concerns. For example, in library science,
early cataloging schemes like Machine Readable Cataloging (MARC)
and Angelo-America Cataloging Rules (AACR) grounded a lengthy ef-
fort to address the question of annotation. However, since digitalization
and Internetization, these schemes have become obsolete and are being
replaced by ontologies, such as Dublin Core (DC)." The reason for this
is twofold: first, MARC and AACR are specific protocols that cannot be
used outside of their limited field, implying that they cannot effectively
be integrated into the digital milieu alongside other machines. The sec-
ond reason is that they cannot be read by humans and are thus unable to
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participate in the universal communication of the “global mind.” In other
words, they do not treat a book as an object as such but rather as mere
symbolic data. Figure 7, an example of MARC, provides the informational
data for a given book.

“MARC must die™ is a familiar slogan commonly expressed among
library technicians since the early 2000s (a website created by digital li-
brarians is dedicated specifically to this cause). This has also presented a
crisis regarding the creation of digital objects. Because librarians and tech-
nicians working with digital objects must manage a great magnitude of
symbols that provide them with hardly any concrete or understandable
information, they are condemned to be the assistants of machines. This
has led to one of the most notable phenomena of alienation within the
digital milieu. The vision of the semantic web, as a means of generating
new forms of objects that are meaningful to both humans and machines,
received a lot of appreciation and interest from various communities. The
genesis of digital objects is hence not the sole effort of Tim Berners-Lee
and his team in the World Wide Web Consortium but rather a milestone
achieved via the advancement and development of the computation as a
result of its long history.

Throughout the following sections, we examine the historical emer-
gence of digital objects by attending to the thoughts and arguments of
Gilbert Simondon. The importance of introducing Simondon’s thought
here in this context is that he was not only perhaps the first thinker to pro-
pose a philosophical understanding of technical objects but he also con-
ceived the development of a technological culture to serve as a solution to
Marx’s critique of alienation. At the very beginning of Du mode d'existence
des objets techniques, Simondon wrote, “The stronger cause of alienation
in the contemporary world resides in this misunderstanding (méconnais-
sance) of machine, which is not an alienation caused by machines, but the
lack of understanding (non-connaissance) of its nature and its essence, be-
cause of its absence from the world of significations and its omission in the
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table of values and concepts belonging to culture.””> Simondon introduced
a potential approach called mechanology, which would put machines at the
forefront of general education, proposing that technological knowledge
should be introduced as part of the educational curriculum, with a status
equivalent to that of literature.” Throughout the history of metaphysics
(which in Heideggerian terms equates to the history of philosophy), from
as early as Plato to the later theories of Edmund Husser], a technical object
was nothing more than a tree in the garden or an apple on the table. What
interested philosophers was either the idea of and the essence of the objects,
as manifest in Plato’s ideq, Aristotle’s form and matter, Descartes’s extension,
Leibniz’s monads, Kant’s schematization, Hegel's dialectics of consciousness, or
Husserl’s noetic and noematic correlation, or a natural (or organic) and me-
chanical opposition was posed, which consequently subordinates the me-
chanical to the natural. Technological knowledge simply did not achieve
a formal position within this philosophical tradition, except at the brief
moment of Diderot and D’Alembert’s encyclopedia, which attempted to
render technical knowledge transparent to the public. The emergence of
cybernetics in the early twentieth century, however, stimulated a ruptur-
ing of the philosophical tradition by questioning the border between the
natural and the artificial. The dynamic of machines cannot be captured
solely by an eidos. This coincidentally created a demand for a new direc-
tion in philosophical thinking during the mid-twentieth century, from
which emerged the two very contrasting approaches that are of particular
interest to us here. On one hand, Martin Heidegger lamented that cyber-
netics marked the overall completion of metaphysics and simultaneously
the end of philosophy. This caused him to attempt a retrieval qua retreat
to a new form of thinking. On the other hand, Gilbert Simondon wanted
to understand technology not as a closure but rather as a process working
toward the perfection of technical individuals and through a systematic
understanding of the transformation of the human with the evolution of
tools to search for a technical disalienation.

Individualization of Technical Objects

We should first address two prominent concepts used by Simondon that
are often confusing for his readers: individuation and individualization.
For Simondon, individuation is clearly different from individualization.
Individualization concerns functions such as somatic specializations and
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psychic schematization. When the term is applied to living beings, it de-
notes the development and division between the psychic and the soma.
Individuation, alternatively, concerns the genesis and resolution of ten-
sions to arrive at a metastable equilibrium passing by a restructuralization
of relations."* Individualization is not opposed at all to individuation; they
would be better viewed as two separate orders of magnitude of beings. In
L'individuation a la lumiére des notions de forme et d'information (2005s),
Simondon talked about the individuation of physical beings (e.g., crys-
tals), living beings, and the individuation of psychic beings; in Du mode
d’existence des objets techniques, he mainly talked about “technical individu-
alization” rather than “technical individuation.” Could we also discuss the
“individuation of the digital object”? Simondon’s hesitations toward this
leave us with a rather large space of inquiry, allowing us to develop his
efforts further. To expose these possibilities, it will be necessary for us to
observe and analyze how Simondon carried out his analysis of technical
objects.

A technical object is always a product of determination, or even over-
determination. The term overdetermination refers to a process of impos-
ing constraints and conditions so as to maturate the functionalities of the
technical objects. The maturity of technical objects can then be measured
by what Simondon calls technicity, which is the degree of concretization
within the object. Simondon sees the evolution of technical objects as a
progression from abstract objects to concrete objects. To be concrete en-
tails the convergence and adaptation of the object to itself. For example,
when a technical object integrates further functions into itself and subse-
quently compromises these functions in a coherent way, it becomes more
concrete than it was previously; as Simondon wrote, “the unity of tech-
nical object, its individuality, its specificity, are the characters of consis-
tence and convergence of its genesis.”'* Hence we can say that industrial
technical objects are more concrete than the artisan’s products. Simondon
argued that the customized products belonging to the artisans are not
technically essential but that rather they are produced by other essential
factors, such as external needs—whereas in industry, technical objects
gain their own coherence. Simondon’s technical objects are therefore also
industrial objects.

According to Simondon’s classification, there are two forms of techni-
cal object, namely, “element” (or “infra-individual”) and “technical individ-
ual”*® In comparison with the elements that are simply building blocks, the
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technical individual has a complete set of functions as well as a mechanism
that allows it to maintain the internal stability in response to specific exter-
nal disturbances. Simondon defines a technical individual as “one having
an associated milieu as a sine qua non condition of its functioning” The
associated milieu is a means of adaptation, ensuring that the individual is
“not to be influenced by the external technical and natural environment.””
This criterion implies that the object already has the ability to indepen-
dently stand on its own within the constraints that are already set into its
overdetermination.” Technical individualization for Simondon depends
on the discovery and invention of its associated milieux:

The principle of individualization of technical objects in an en-
semble is therefore the principle of the sub-ensembles of recurrent
causality in the associated milieu; all the technical objects that have
arecurrent causality should be separated one from the others and
connected in a way to maintain this independence of their associ-
ated milieux.”

We should note here that it is necessary to keep the associated milieux
separated; otherwise, the unified associated milieu would become the
Achilles’ heel. Simondon’s technical individual in this instance specifically
refers to a hardware system rather than to digital objects, which consist
mainly of code. At first glance, we cannot reuse Simondon’s vocabulary
to understand digital objects, because there is no such reciprocal causal
mechanism inside the digital object that allows for its self-stabilization.*
Alternatively, however, we can see that databases, algorithms, and network
protocols become the associated milieux of digital objects. And as a digital
object is also a set of logical statements, its reciprocal causality is highly
controllable. The associated milieu cannot be thought of only as a mecha-
nism inside the individual but should instead be considered as something
in between the exterior and interior milieux. When Simondon discusses
nonindustrial civilization as a time when humans do not have industrial
technical individuals (because they only use simple tools), he says that
man’s “apprenticeship leads him to technical self-individualization. He be-
comes the associated milieu of the different tools he uses”” Humans cre-
ated the associated milieu for the tools through their gestures and habits,
stabilizing and regulating the entire ensemble: tool—bearers themselves
became technical individuals.
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In this sense, we are able to identify the associated milieux for digi-
tal objects, each of which is further stabilized by the specific network in
which it is situated, additionally including its users, data structure, net-
work protocols, and so on. To be stabilized by the system, it must also in-
clude various mechanisms that regulate it. The evolution and concretiza-
tion of these mechanisms allow a digital object to develop and integrate
an associated milieu of its own, which is what Simondon calls a technical
individualization, whereby something corresponds to what was illustrated
before as the “objectification of data” or schematization. This process
of individualization consists of three parts. First is the synthesis of data
through the metadata scheme, which is comparable to Kant’s concept of
the apprehension of objects. Second are the built-in constraints within the
object, giving digital objects the capacity to regulate their identity within
the digital milieu. For example, when considering an ontology of kinship,
one can only have one mother and one father. And third, the object has
now become a logical entity, hence it expresses a logical infrastructure as
a constituent of the digital milieu. I will further demonstrate these three
stages of the process in the following sections of this chapter. To push this
still further, a digital object is also constantly in the process of reestablish-
ing and renegotiating its relations with other objects, systems, and users
within their associated milieux. Digital objects also take up the functions
of maintaining emotions, atmospheres, collectivities, memories, and so on.
This gives us a dynamic and energetic understanding of digital objects. I
want to distinguish this process as individuation.

As part of an industrialized civilization, human beings have begun to
lose their role as technical individuals, as they become mere operators,
either pushing a button, moving raw material, or cleaning the machine.
This does not necessarily mean that the human’s position in the associ-
ated milieu will become any less important than it already is, or that hu-
mans will inevitably be ejected from the milieu as a whole. It is rather more
likely that they will slowly become deskilled, and their technical knowl-
edge, which indicates their affinity to machines, will be reduced to the
most superficial level. This, for Simondon, is the problem of alienation
raised by Marx. Simondon compared the relation between technical ob-
jects and the human as the relation between the musician and the con-
ductor, as each produces an affect and is mutually affected by the other.*
As with technical alienation, however, this mutual relation is destroyed.
For Simondon, restoring this mutual relationship would be a means for
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developing a technological culture. Does the current technological trans-
formation offer us the possibility of doing this? On a social networking
website, digital objects are not able to function on their own without the
activities of human beings, who create and modify them. Without this in-
tervening creation and modification, machines would have nothing to pro-
cess. The new demands that are placed on humans do not mean that they
regain their importance, however. As we will soon see, a change occurs
within nature regarding man’s existence and experiences within technical
systems. On one hand, we are witnessing humans becoming nothing more
than digital objects themselves. However, on the other hand, we may also
appreciate that they are integrating with machines, inaugurating a new set
of operations under the names of social computing and crowd sourcing. We
now have two fundamental understandings: first, that technical individu-
als individualize (Part I) by adopting and creating an associated milieu to
stand independently, and second, that individuals individuate themselves
through the collective—an assemblage or a network of relations and asso-
ciations in its world (Parts II and III). To go into this further, we will need
to address the concretization of digital objects.

From GML to HTML: Form as Technical Tendency

The development of technicality is a process motivated by various inter-
ruptions and discontinuities. New technologies are able to cut through
the lineage, giving it new directions. These directions may collide and di-
versify its progress into different paths; however, these diversities will be
synchronized by a dominant technical tendency. The French paleontolo-
gist and paleoanthropologist André Leroi-Gourhan distinguishes tech-
nical tendency from technical fact. The former is universal and abstract,
whereas the latter is particular and concrete, closely related to its milieux,
that is, geography, ethnicity, climate, and so on. We can further distinguish
different degrees of fact according to different modes of adaptation within
ethnic groups. Technical tendency is inevitable and foreseeable; techni-
cal fact is unforeseeable and requires certain local inventions rather than
direct borrowing from other groups.”® Leroi-Gourhan gave the example of
forging. There are no technical tendencies of forging, only technical facts
that depend on a varied range of conditions such as fire, metal, combus-
tion, fusion, commerce, mode, or religion. The technical tendency is the
force that traverses the various milieux and cultural differences, for exam-
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ple, the universal invention of wheels as a means of carrying heavy loads
and handles for flint.**

The separation of form and matter, as evident among technical inven-
tions, is a technical tendency in this sense. Digital objects follow such a
tendency. The semantic web is a specific technology utilized in computa-
tion among many users. It subsequently deviates from IBM’s Generalized
Markup Language (GML) and from knowledge representation in Al (while
incorporating some of their core concerns). Simondon called this process
“the time of relaxation,” which equates to “the real technical time. It can
become more dominant than all other aspects of historical time, to the
extent that it can synchronize all other rhythms of development and ap-
pear to determine the whole technical evolution, whereas in fact it merely
synchronizes and induces evolution phases”” Synchronization means
convergence, which also demands a new form of technicity. This technical
time is also the time of the technical perfection of objects, regarded as “a
practical quality or, at the very least, the material and structural support
for certain practical qualities.”*

GML was invented in the late 1960s by IBM, at a time when the Web
hadn’t yet come into being. It served as a solution to a project that would
require the integration of a text editing application with an information re-
trieval system and a page composition program. These applications could
not be run on the same machine until Charles Goldfarb and his colleagues
invented GML in 1969, a markup language that standardized the structure
of the document:

This analysis of the markup process suggests that it should be
possible to design a generalized markup language so that markup
would be useful for more than one application or computer sys-
tem. Such a language would restrict markup within the document
to identification of the document’s structure and other attributes.
This could be done, for example, with mnemonic “tags.”. .. The
actual processing commands, however, would not be included in
the text, since these could vary from one application to another,
and from one processing system to another.”’

GML consists of application documentation, which defines the data ac-
cording to tags, and Document Type Definitions (DTDs), which sub-
sequently define these tags. We can draw two conclusions here: (1) the
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markup language gives “semantic” meaning to the data through the dis-
tinction of tags, so that the application will be able to process the data as
an object and parse useful information, which will result in the first step
of data organization, and (2) the markup language provides a solution to
the problem of the incompatibility of applications and machines; in other
words, it can connect all machines by presenting them with a common
protocol. The concept of universality is very important in the history of
the development of the Web, which, as conceived by Berners-Lee, is a
universal space.”® GML separates the content from the form (metadata
scheme) by acquiring the knowledge of the form, whereby the machines
are not required to understand the semantic meaning of the entire con-
tent. This universal space is also determined by the universalization of the
forms involved. These can be in the form of metadata schemes, protocols,
or any other standard forms. This form versus content-matter hylomor-
phism has been a key concept in traditional metaphysics since the time
of Plato and Aristotle. Matter subsumes itself as forms to actualize itself.
Form is also a way of accessing the universal, because it provides idealities
and particularities.

In 1986, the International Standard Organization (ISO) adopted an
advanced version of the GML—Iater known as SGML, or Standard Gen-
eralized Markup Language—which prepared the pathway for the estab-
lishment of HyperText Markup Language (HTML) in 1991 HTML is a
subset of SGML, but with a fixed DTD. The motivation behind HTML,
following SGML, was strategical and partly political, as SGML was the
dominant protocol at that time, and HTML can hence be more easily
accepted by the community. Nevertheless, its separating of content and
form was also a step with technological significance. Berners-Lee wrote
that “an architectural rule which the SGML community embraced is the
separation of form and content. It is an essential part of Web architecture,
making possible the independence of the device mentioned above, and
greatly aiding the processing and analysis.”*

Hylomorphism and Individualization

Here we should first place the concept of hylomorphism in its correct criti-
cal position. It is the most intuitive idea about technology, as suggested
by Aristotle when he stated, “In speaking here of matter I have in mind,
say, the bronze of a statue, while by shape-form I mean the geometry of



THE GENESIS OF DIGITAL OBJECTS 61

the object’s appearance and by the composite the statue itself as a whole
entity”*' One can make the criticism, as both Simondon and Heidegger
did, that matter is not the passive object of the form but rather that form
derives from matter. A good artisan creates the statue based on a particular
status of the material or in seeing the form arise out of matter.> This cri-
tique is nevertheless based on human experience, and it was valid specifi-
cally within the age of artisanal production. In the age of mass produc-
tion, however, this superiority of matter over form is reversed, because it
is no longer a question of human skill but rather of the machine standards
that create such forms. Form and matter here have two contrasting mean-
ings: (1) form is the compensation for the machine’s inability to under-
stand the semantic meaning of the content (comparable to the metaphor
of molding, which is always a standard), and (2) form activates a pursuit
of ideality that becomes a point of convergence for Western metaphysics
with modern science and technology, or what Martin Heidegger would
call the onto-theological constitution of things. The conceptualization
of form over matter in the age of machine production exposes an innate
contradiction within modernity. On one hand, the production process has
sped up significantly due to the homogenous mold, which largely ignores
the singularity of matters. On the other hand, form replaces all situational
discourses with a set of rigid rules that further constitute various forms of
life externally. This double-bladed argument continues to fuel an ongoing
social debate, and yet a radical interpretation of form is still lacking.”

The architect Christopher Alexander, in his book Note on the Synthesis
of Form, writes that “the ultimate object of design is form. The reason that
iron filings placed in a magnetic field exhibit a pattern—or have form, as
we say—is that the field they are in is not homogeneous. If the world were
totally regular and homogeneous, there would be no forces, and no forms.
Everything would be amorphous. But an irregular world tries to compen-
sate for its own irregularities by fitting itself to them, and thereby takes on
form.* For Alexander, a design problem can only be solved by form, and
the content of the problem is defined by its context. This somewhat reso-
nates with what we have seen in the introduction of the computationism
of Chaitin and Fredkin. It is therefore necessary to distinguish the form
as a technical tendency from the perception of technical objects in terms
of their forms. However, in contrast to this conception of form as the ul-
timate force of production, Simondon suggests that a tool “is not made
of matter and form only. It is made up of technical elements arranged
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from a certain system of usage and assembled into a stable structure by
the manufacturing process.”® Despite the fact we know that mass produc-
tion is mainly based on molding and the form-matter logic inscribed in
it, the technical process cannot be simply explained by the principle of
hylomorphism. The identity of a technical object equates to the totality of
its production, as opposed to its form and matter. Simondon puts this in
a rather extreme way: “There would be no exaggeration in saying that the
quality of a simple needle expresses the degree of perfection of a nation’s
industry”* This marks the departure from the individual determined by
form toward a broader discourse of systematic determination. Indeed,
both processes point to what Simondon calls the “historical singularity”:
production itself is always the product of a historical moment distributed
throughout the entire technical ensemble. Simondon suggests that de-
spite hylomorphism being insufficient to account for the current nature
of technological production, it is still nevertheless an intuitive mode of
thought that remains a dominant engineering principle. My hypothesis
is that under different historical and technical conditions, hylomorphism
produces something other than its intended effects in material terms. It
consequently exposes the limits of the thinking that reproduces itself;
hence our analysis must first place form under suspicion and reposition it
as our analysis unfolds.

HTML was implemented for the World Wide Web in 1991 and has re-
mained the standard language that we use today. During the early days of
the HTML markup scheme, metadata mainly focused on the structural,
visual, and hypertextual representations of the page. The formalization
and limitation of vocabularies has reduced its complexity, producing a
light and portable language. In comparison with the Java programming
language and the Web-based Java applet, HTML is very limited in terms of
its programming power. Berners-Lee calls this approach based on simplifi-
cation the principle of least power.”

A metadata scheme, as a relatively weak language, expresses only forms,
instead of having the capacity to manipulate forms and objects, which is
what occurs within the Java programming language. HTML uses a set of
standardized tags to indicate content representation in a logical format.
As in the simple example of HTML in Figure 8, <p></p> denotes the in-
clusion of a paragraph (as structural), <b></b> denotes a bold font (as
visual), and <a href= “url”></a> denotes a hyperlink (as hypertextual).
We can probably say that HTML is a metadata scheme. As a fairly weak or
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<!DOCTYPE html>
<html>
<head>
<title>Hello World</title>
<head>
<body>
<p><b>Hello World!</b></p>
<p><a href = http:/helloworld.org>hello world</a></p>
</body>
</html>

Figure 8. A simple example of HTML.

The IMG element allows another document to be inserted inline. The document is normally
an icon or small graphic. This element is not intended for embedding other HTML text.

SRC The value of this attribute is the URL of
the document to be embedded. Its syntax is
the same as that of the HREF attribute of the
A tag. SRC is mandatory.

ALIGN Take values TOP or MIDDLE or BOTTOM,
defining whether the tops or middles or
bottoms of the graphics and text should be
aligned vertically.

ALT Optional text as an alternative to the graphics
for display in text-only environments.

Figure 9. Specification of an image in early HTML protocol.

ineffective programming language, it does not provide the machine much
information regarding the data on the page, being something external to
the object it encodes. The same thing can be said for the use of images; for
example, you can see in Figure 9 the appropriated tags used to describe an
online image in the early HTML documentation, dated 1993.%*

Aswe can see in Figure 9, the image should be a “small image” or “icon’;
itis not possible to insert large images. The SRC indicates the URL, ALIGN
indicates the visual display, and ALT indicates “alternative text,” which
is “optional” and is the only place where additional metadata (without
a semantically specific tag) can be added. These tags equate to all that a
“digital image object” was on the World Wide Web in the year 1993. Then,
in 1994, HTML 2.0 was produced, followed by the draft of HTML 3.0
in 1995, followed by the release of HTML 3.2 in 1997. We can see that,
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<!-- To avoid problems with text-only UAs as well as
to make image content understandable and navigable
to users of non-visual UAs, you need to provide
a description with ALT, and avoid server-side image maps -->

<!ELEMENT IMG - O EMPTY -- Embedded image -->
<IATTLIST IMG
%attrs; -- %coreattrs, %i18n, %events --
src %URI; #REQUIRED -- URI of image to embed --
alt %Text, #REQUIRED -- short description --
longdesc %URI; #IMPLIED  -- link to long description
(complements alt) --
name CDATA #IMPLIED  -- name of image for scripting --
height %Length; #IMPLIED  -- override height --
width %Length; #IMPLIED  -- override width --
usemap %URI; #IMPLIED - use client-side image map --
ismap (ismap) #IMPLIED - use server-side image map --

>

Figure 10. Specification of an image in HTML 4.0. http://www.w3.org/TR/1999/REC
-htmlg01-19991224/struct/objects.htmlxedef-IMG.

gradually, further tags are added as the original tags are refined. HTML
3.2 introduced tables, applets, text flow around images, subscripts, and su-
perscripts.”” We can compare this with the later version, HTML 4.0, as
recommended by W3C in 1997 (see Figure 10).

We can see that there were some improvements made in HTML 4.0
(or perhaps one can say it is a better “form”). Many more tags are avail-
able, such as those that specify the size of the image. We can see that it is
no longer limited to “small images” and “icons.” The information is never-
theless still very limited, and it is nearly impossible for the computer to
be able to identify what the picture is really about. One can still fill in
<alt> to provide a short description of the image, although the computer
would not be able to understand this unless it were able to interpret natu-
ral language. In fact, throughout the script, the term “object” is taken for
granted without any explanation. There are two interesting tags we should
pay attention to here: “usemap” and “ismap.” These tags equate to two
different types of image maps, allowing further specification of what the
image really is by linking an intended part of it to another URL. “Ismap”
is a server-side image map; it is only designed for very old browsers that
do not recognize “usemap” (which is a user-side image map). The image
map refers to those of its relations that are external to the image itself,
whereby we may begin to notice that the individual does not exist within
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its own terms but is always related or linked to something else external.
Above all, however, the most critical aspect of HTML 4.0 is that it is fully
integrated with Cascading Style Sheets (CSS), allowing a more advanced
format definition and the presentation of a web page. Objects (both texts
and images) can then be described in terms of markups, which make ex-
plicit their meanings, and can now be further formatted in terms of their
appearances. We should also recognize that this is the process of objecti-
fication as concretization. The late 1990s saw the increased emergence of
multimedia data in the forms of Shockwave, Flash, MP3, and so on, which
naturally demanded an improved means of representation. Without these
descriptions, the search engines would not be able to locate the data, and
the data would eventually dwell in the dark corners of cyberspace, to re-
main forever lost and unknown. This outlined problem (the lack of se-
mantic meaning) would later be addressed by the recommendation of
eXtensible Markup Language (XML).

XML and the Rise of Web Ontologies

XML was also an adaptation from GML, or rather SGML with a simpli-
fied syntax. The development of XML was primarily established to im-
prove the lack of flexibility of HTML and to lower the barrier of SGML,
which was found to be too heavy to be used on the Web. XML also plays
a significant role in what I mentioned earlier as the “time of relaxation.”
Around the year 2000, there was the dichotomy between the Microsoft
Windows (.Net) and Sun Java (J2EE) frameworks; XML subsequently
formed frameworks external to these, providing a bridge between the two
technologies.*” In comparison with SGML, on one hand, XML placed
some stricter rules on syntax, for example, denoting an unclosed tag as a
mistake; on the other hand, it discarded some of the complicated syntaxes
of SGML. One example of these differences is that for SGML, a DTD
must be “valid,” whereas for XML, any well-formed data with a proper tag
syntax will be allowed (even without a DTD). This makes XML easy to
use, even for those who are not already familiar with the SGML specifi-
cations. A user would easily be able to create an XML file describing an
image according to common sense and previous knowledge. See Figure 11.

If we compare this with the earlier example of HTML 4.0 (Figure 9),
XML can achieve a lot by restricting the user-programmer to providing
information on the objects according to what is in demand or what is
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<image> Figure 11. Simple example of an image in
<title></title> XMLformat,
<author></author>
<link></link>
<camera></camera>
<location></location>
</image>

considered to be useful. In the case in which a computer program is writ-
ten and designed to analyze data, it is subsequently able to track down
information such as who retrieved this photo or image and where it was
taken. Such information can be very useful for information retrieval, en-
abling the programmer to extend the XML by adding more attributes for
a more detailed description in simple terms. Thus the description might
state who is represented in the picture, when it was taken, and so on. This
is the fundamental idea of XML, though there are many other technical
details that will not be covered here. In terms of objectification, XML goes
much further than HTML by imposing a more flexible yet stronger form.
Parallel to this, it is able to share the restricted semantics with any ordi-
nary user. In 2000, W3C recommended XHTML (which is a combination
of HTML 4.0 and XML 1.0) to adopt the HTML set of attributes toward
structural and visual representation and include the syntax of XML for
structured content presentation. For example, “namespace” (which can be
understood as a prefix) is added, so prefixi:cat and prefix2:cat can be dis-
tinguished despite the fact that they share the common suffix “cat” With
these tags, a computer program will be able to extract these data from the
web page automatically.* What is interesting here, and also relevant to our
discussion of hylomorphism, is the evident failure of XHTML2, which
was introduced in 2002 and officially “died” in 2009. XHTML2 has been
described as “a beautiful specification of philosophical purity that had
absolutely no resemblance to the real world”;** however, its fundamental
problem was that it was simply too distant from the technical reality. It was
neither backward compatible nor compatible with the common practices of
developers. Because only a few developers used XHTMLs, its death and
disappearance did not cause much affect.

In April 2011, W3C introduced HTML 5.0, a single language that inte-
grates both earlier versions of HTML with XHTML. They introduced two
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very significant changes that are relevant to our discussion here. The first
change was the introduction of Application Programming Interfaces (APIs,
for example, audio and video players, drag-and-drop APIs), which extend
HTML from a textual representation to some forms of pseudo-software.
The second improvement made by HTML 5.0 was to introduce a further
series of <object> diversities, including <audio>, <video>, <canvas>, and
so on. Many more attributes were added to enable better grasp of the ob-
jects, or rather, we may say, to achieve a greater “objectification” of data. Let
us consider the example of <img> in HTML s.0. One is now able to indi-
cate the appearance of an image according to its status as either “unavail-
able,” “partially available,” “completely available,” or “broken,” as well as to
display the downloading status when showing the images.*

We have noticed that within digital objects, the concept of form con-
tinues to serve as a technical tendency within computing, although it is
now standards that have become universal. Forms are abstract schemes,
and standards are concrete objects. We must also bear in mind the other
aspects of standardization that are political and economic. First, it is an
enforced technical process that pursues the compatibility of computation
on global scales, and second, it is also a marketing strategy that builds up
networks of partners and alliances. We focus only on the first aspect here.
Because XML is freely extensible, some programmer may use scheme A
to describe an object, whereas another may prefer scheme B, the result
being that there will be a lack of objectivity. Objectivity in this context
should be understood to refer to the character of elements that come from
an object itself and remain universal to the observers. In science, for ex-
ample, an objective method and an objective mode of observation exclude
all forms of subjective and psychological interpretation. This understand-
ing of objectivity bears within it a paradoxical relation to universality. We
have already discussed the first meaning of universality, in the context of
the separation of content from form. Being universal, the form becomes a
shared framework for every machine, whereby its modification may lead
to incompatibility. So to disclose a form without variation, it must be seen
objectively. This highlights one of the problems associated with the freely
extensible XML. As XML guarantees the format and validity of the form,
it does not guarantee the objectivity of the scheme (the set of tags used, in
this case). This objective-universal correlation can be contrasted against
another kind of universality, one that allows for differences. Berners-Lee
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was certainly not unaware of this contradiction, as he compared this sec-
ond understanding of the universal with the Unitarian Universalism reli-
gion.** Unitarian Universalism incorporates doctrines from all religions,
creating a space for differentiation. For Berners-Lee, this is one of his key
design principles for the Web, for example, in his proposal concerning
lightweight HTML and low-level XML. The minimization of forms allows
for further extension and adaptation.

This ambiguity becomes obvious when XML is conceptually modified
into an ontology. In an article published in Scientific American in 2001, Tim
Berners-Lee and his collaborators proposed the idea of the semantic web
as a place where, they envisaged, all objects are represented by standard
ontologies. These ontologies, based on XML syntax, regulate the semantic
meaning of the objects in a way that enables machines to understand and
manipulate data. Each object-predicate is identified by a unique URL,
which serves as an ID within the digital milieu. So not only do the objects
have identities, but their components or predicates also have identities
and are thus subject to control and manipulation. Berners-Lee and col-
leagues began with an imaginary scenario: that Pete and Lucy’s mother
needed to see a specialist on a regular basis. Their semantic web agent (a
computer program that is capable of analyzing ontologies) can tell them
the location of the hospital, the best way of getting there, how to make
an appointment with the clinic’s agent, and how to reschedule their own
work to fit in with their mother’s appointments. Berners-Lee continues to
describe the semantic web as follows:

The Semantic Web will bring structure to the meaningful content
of Web pages, creating an environment where software agents
roaming from page to page can readily carry out sophisticated
tasks for users. Such an agent coming to the clinic’s Web page

will know not just that the page has keywords such as “treatment,
medicine, physical, therapy” (as might be encoded today) but also
that Dr. Hartman works at this clinic on Mondays, Wednesdays
and Fridays and that the script takes a date range in yyyy-mm-dd
format and returns appointment times.*

What exactly is the difference between ontologies and XML? A techni-
cal explanation expresses the following: (1) “an ontology differs from an
XML schema (which describes the structure of a XML document) in that
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it is a knowledge representation, not a message format” and (2) “one ad-
vantage of OWL [Ontology Web Language] ontologies will be the avail-
ability of tools that can reason about them.*¢ These two points of compari-
son require further discussion. Knowledge representation here doesn’t
mean mere representation but is necessarily objective, so that what it pre-
sents can be recognized as an object instead of a set of textual messages.
To reconcile objectivity and the two differing forms of universality, two
presuppositions are to be made: (1) that there is an objective representa-
tion of things and (2) that their translatability can take place in between
two representations of things, allowing the object from context A to be
translated into an object from context B. This translation process is simply
the translating of vocabularies and prefixes. If we stop to consider this for
a few seconds, we realize that translation would be impossible without the
second presupposition. What dominates here is the concept of objectivity
as universal. Facts can only be meaningful when they can be subsumed to
forms, whereby they can be regulated and calculated. Let us now examine
the example in Figure 12 of an image in an ontology-driven information
system. The figure shows a sample of data that were extracted from Flickr
in 2007 (this is just a small sample of the metadata contained by this cho-
sen image;*’ these data were extracted using Flickr’s public API function
[Flickr.photos.getInfo]).**

The extracted data sample appears to be relatively large (considering
it was already obtained a few years ago, it can be larger today); “what an
image is” is apparently much greater than the sum of the definitions and de-
scriptions by which HTML 4.0 designates an image. We easily see that the
information given here is much more extensive than that which we derive
from actually looking at a picture and includes geodata, camera informa-
tion, the time of uploading, different reference IDs, friends’ information,
and so on. We can even see that the image object simultaneously embeds
various camera objects, author objects, location objects, and so on. An ob-
jectis therefore determined not just by a single form but by multiple forms
(or by its ground, to echo Simondon). We shall return to the concept of
ontology and relationality in the subsequent chapters of this book; our
focus for now is simply to grasp the process of individualization—which
is not simply the concretization of the object but also the creation of tech-
nical associated milieux without which it cannot function. Throughout
the concretization process from GML to web ontologies, a digital object
can be described in a more and more detailed manner, at the same time
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comments: 1

dates:

dateuploaded: 8/19/07; 2:44:43 AM
lastupdate: 8/19/07; 2:44:43 AM
posted: 8/19/07; 2:44:43 AM
taken: 8/18/07; 10:44:43 PM
takengranularity: 0

description: Sent from my iPhone
editability:

canaddmeta: 0

cancomment: 0

farm: 2

geoperms:

iscontact: 0

isfamily: 0

isfriend: 0

ispublic: 1

id: 1166257196
isfavorite: 0

license: 5

location:

accuracy: 15

country: United States
county: Santa Clara
latitude: 37.444293
locality: Palo Alto
longitude: -122.160591

region: California
notes:

72157601607070993:

author: 22221172@N00
authorname: scriptingnews

h: 20

id: 72157601607070993
title: Blue Chalk Cafe

Figure 12. A sample of data extracted from an image on Flickr.com.

establishing material connections over a broader milieu across further
platforms and interfaces. The ontologies are then continuously format-
ted through the Resource Definition Framework (RDF) (proposed by
the W3C). RDF is also based on the syntax of XML, thus having a logical
form. An RDF statement follows the rules of first-order logic, such as in
the following coding:

<subject>+<predicate>+<object>

This simplicity allows for an inference language and a succession of logical
operations on a machine level. The transition from XML to a more logi-
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X: 280

y: 14

originalformat: jpg

originalsecret:

owner:

location: USA

nsid: 22221172@N00

realname: Dave Winer

username: scriptingnews

rotation:

secret:

server: 1007

tags:

barcampblock:

author: 22221172@N00

id: 380915-1166257196-13743477
machine_tag: 0

raw: barcampblock

heatherharde:

author: 22221172@N00

id: 380915-1166257196-2504570
machine_tag: 0

raw: Heather Harde

techcrunch:

author: 22221172@N00

id: 380915-1166257196-3057
machine_tag: 0

raw: TechCrunch

title: Heather Harde, TechCrunch CEO
urls:

photopage:  http://www.flickr.com/photos/scriptingnews/1166257196/
visibility:

isfamily: 0

isfriend: 0

ispublic: 1

cally defined RDF is a significant move toward an Al-motivated Web. In
2002, another standard OWL was introduced to improve the performance
of logical operations. OWL is precisely the language developed by the
W3C for ontology construction. There are three versions of OWL, each
differentiated according to its different purposes and complexities per use.
The highest and most sophisticated level of OWL is a logical language
that formulates variables such as class, property, relation, and cardinality.
The use of OWL will benefit from the “availability of tools that can reason
about them,” or in the words of Berners-Lee, the machine can “pretend to
think.”* The relations between OWL, RDF, First Order Logic (FOL), and
Description Logic (DL) are further addressed in chapter s.
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To summarize the preceding discussion of the individualization of
digital objects, we have recognized that this process embraces three key
concepts: universality, interoperability, and extensibility. These are all, co-
incidentally, synonyms for “objectivity.” Yet we can see that this objectivity
is in fact in the constant process of evolution or individualization. This ob-
jectivity is not limited to human understanding but also requires machine
interpretation. The discussion around the objectification and individual-
ization of the “digital milieu” has only very recently entered a more ma-
ture phase. Horizontally, we can see that forms have developed from GML
(to allow compatibility between programs within a machine) to ontolo-
gies (across the Internet, in between machines), a process that gradually
involves a greater number of objects, machines, and users to maintain its
functionality and stability. We can also approach the associated milieu as a
measurement of interoperability and compatibility here. Vertically, we can
see that digital objects are always within a process by which they gradually
become more concrete and individualized. HTML is simply a formatted
text file full of data, whereas RDF is a complicated document coded with
advanced programming and logical developmental capacity. The RDF- or
OWL-formatted ontologies thereby become similar to an object in object-
oriented programming (OOP). OOP has three important properties:
abstraction, encapsulation, and inheritance, whereby a class can be over-
ridden to generate new classes, which subsequently inherit certain prop-
erties and functions from the parent class. We can identify all these prop-
erties within the current concept of web ontologies.

The genesis of digital objects forms the beginning of an investigation
into the dynamics of these objects, aimed at developing the scope for a
better understanding of the meaning of this new genre of industrial ob-
jects. Following on from Simondon, we can apply the concept of genesis
to digital objects, while additionally discovering new dynamics that we
previously would have ignored and dismissed as mere objects. The genesis
of digital objects is the process of concretization and materialization, first
of forms, second of explicit relations and connections between objects.
We can also see this as an evolutionary process of interobjectivities in con-
trast to intersubjectivities, which we further elaborate in chapter 4. Now at
the end of this chapter, we have arrived at the creation of ontologies after a
discussion of forms as a general technical tendency. Now we shall ask the
question, where do these ontologies come from? and seek to understand
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what is involved in the word and concept of ontology detaching from its
metaphysical context and becoming purely practical. In the next chapter,
these questions are addressed in greater depth through an investigation
of the theories of Brian Cantwell Smith, Edmund Husserl, and Martin
Heidegger concerning objects and ontologies.
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- CHAPTER 2 -

Digital Objects and Ontologies

The Origin of Digital Objects

In the previous chapter, we introduced the subject of this book—digital
objects—and analyzed its technical lineage in terms of markup languages.
But the investigation cannot end here, because what we have discussed
is only a partial interpretation of Simondon’s understanding of technical
evolution. The goal of this book is rather to investigate the existence of
the digital object, mediating on its production, its implementation, and
its use. We may diagrammatically grasp the “life cycle” of the digital object
in terms of a triangle of processes (Figure 6). The first process is that in
which the ontologists and computer scientists create a metadata scheme
or ontologies for digital objects; the second process is the implementation
of these schemes in databases and pieces of software, which creates a mi-
lieu for the digital objects. The digital object can hence be seen to exhibit
its modes of being by situating itself within the digital milieu. The third
process to be understood is that by which these objects and the machines
construct a technological system, which further integrates human users
into it. This triangle is composed of different technical ensembles.

We may want to address the first step concerning the origins of these
objects: where did they come from? I said “origins” instead of “origin,” be-
cause they are always plural. One lineage entails multiple origins, and each
origin presents us with philosophical thoughts concerning the existence of
objects. The quest for origins is a method for discovering the knowledge
(for example, Husserl’s The Origin of Geometry) that we already estab-
lished at the very beginning and that has already been obscured by his-
torical developments. Some origins still have effects in the present, but
their sources are largely forgotten. A discussion of what Simondon calls
the “absolute beginning” of technical objects will serve as the first step for
our discussion. In the evolution from diode to triode, and then from to
tetrode and pentode—the typical technical objects that Simondon used
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for illustration—he proposes that the absolute beginning is not the diode
but is to be found “in the condition of irreversibility of the electrodes and
the phenomenon of the transport of electric charges across the vacuum.”
This absolute beginning is the irreducible technical principle that serves as
the foundation of technical objects. Can we pose the same question with
regard to digital objects? How can we define their absolute beginning? If
we trace the footprints, we can always find several different histories, for
example, the digital object’s origin in military technology, in Al, or in the
Text Encoding Initiative (TEI) for humanities data, but these can be con-
sidered relative origins. They certainly deserve books within the field of
history, but here we need to take a different position. Concerning this ab-
solute origin, I propose two directions, one purely technical and the other
philosophical. The former is concerned with the syntactic operation of a
machine, that is to say, a grammatical structure that machines can inter-
pret; the latter has been an ongoing philosophical quest for ontology since
Aristotle.

First, we shall look into the notion of ontology. By the end of the pre-
ceding chapter, we had arrived at an understanding of web ontologies as
the current phase of concretization of digital objects. It is also necessary
to make the remark here that ontology has been around long before the
web ontologies. Ontology was first formulated by Aristotle as “being qua
being,” or more precisely, “a discipline which studies that which is, inso-
far as it is, and those features that it has in its own right.”> The develop-
ment of ontology can be summarized, as we have already seen in the in-
troduction to this book, in terms of ontologies and Ontology. The former
designates theory of formalization and representation; the latter refers to
what Heidegger calls fundamental ontology. The former concerns being
(Seiendes); the latter concerns Being (Sein). On its surface, this constitutes
an opposition between Ontology and ontologies (or ontics, in Heidegger’s
terms). We can probably say that Ontology is a critique of ontologies; how-
ever, we will also see later how ontologies become the material support of
Ontology.

Second, we shall address the “syntactic nature” of computation. Com-
putational machines are generally described as “syntactic” rather than
semantic machines; syntaxes are derived from forms rather than contents.
The computer doesn’t actually understand the meaning of the sentence
but only its syntax. John Searle’s Chinese Room thought experiment criti-
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cally illustrates that “semantics is not intrinsic to syntax.”® The experiment
goes like this: imagine a non-Chinese speaker is sitting in a room, and a
second person, who cannot see into the room, submits commands written
in Chinese to him; the man inside the room—a black box—has to choose
the right responses (with the correct Chinese characters) according to a
set of rules that have already been provided. This “computer” passes the
Turing test* and has the ability to convince the observer that it under-
stands Chinese. It looks as if the computer understands Chinese, when in
fact it doesn’t have any clue as to the meaning of the Chinese input; rather,
it merely executes the commands or syntaxes according to rules that have
been produced for it in advance. Searle further pointed out that such ma-
chines are not really following rules but are made to seem as if they are fol-
lowing rules. These syntaxes—computational states—are not inherent in
physics but rather are assigned to a physical system; in other words, they
don’t bear casual powers.’ Indeed, we can draw a parallel with the hylo-
morphism that we discussed in the previous chapter. Machines deal with
commands not according to their meaning but according to the assigned
syntax, which follows the rules of logic and the orders of symbols. For ex-
ample, given a simple XML markup of a book such as <book><title>On
the Existence of Digital Objects</title></book>, the computer doesn’t
necessarily know what “title” means, but when it sees the request “title,”
it retrieves what is inside the field “title” It is this principle by which ma-
chines “think.” The question of whether a computational machine has se-
mantics will be elaborated later. For now we need only to recognize that
the syntactical nature of computation and markup languages makes the
“semantics” in “semantic web” suspect.

This chapter will hence address these two issues—the notion of ontol-
ogy and the relation between syntax and semantics—through a progres-
sive study of the theories of various ontologies, while placing special focus
on the cognitive and computer scientist Brian Cantwell Smith’s founda-
tional ontology, Edmund Husserl’s formal ontology, and Martin Heidegger’s
fundamental ontology. The relation between ontology and semantics is not
immediately evident here, but it will become clear that the discussion of
semantics and syntax directs us toward an inquiry into the ontology of
computation. The aim here is to argue that these two notions of ontologies
cannot be separated from each other if we are to understand the existence
of digital objects and that syntax and semantics should not be opposed
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in the way Searle has set out; instead, through analyzing these differences, I
hope to show that these two oppositions need to be resolved by third terms,
that is, ontogenesis and relations.

Onto-epistemology and First Philosophy

The American philosopher V. W. O. Quine has concisely summarized the
study of ontologies: “The curious thing about the ontological problem is
its simplicity. It can be put in three Anglo-Saxon monosyllables: “What
is there?’””® Let’s first bear in mind that it is not a question of “the what
it is (10 Ti ¢071)” that Aristotle asked but rather “what is there.” There are
two broad dimensions of the notion of “what is there”: there are things
that exist even though we don’t know about them; there are things that
we know to exist or have existed. Ontological questions concern the for-
mer, whereas the latter are considered the subject of epistemology. This
relation between ontology and epistemology seems completely obscure:
how can we understand the existence of something that we don’t know to
exist? The question of the existence of God is subject to this difficulty and
had occupied the central theme of medieval metaphysics. Even in terms
of those things supposed to be known to exist, it is necessary to consider
which particular person makes such a claim, which in turn depends on
his cultural background and similar factors. Ontologists are very familiar
with this dilemma. As Quine wittily puts it, “in any ontological dispute the
proponent of the negative side suffers the disadvantage of not being able
to admit that his opponent disagrees with him.” To disagree with some-
one’s ontology is to admit that there are things that I don’t countenance,
which in turn becomes a negative admission of my own ontology. “What
is there?” is not a question only for philosophers but also for scientists,
and even for robots. So everyone actually encounters the same deficien-
cies of ontologies mentioned by Quine.

These defects were not happily admitted, because they denounced
the possibility of universal categories (not only of grammar®) that would
be accurate enough to describe the world. Philosophers after Aristotle
wanted to search for a method that could firmly grasp the question of on-
tologies. Commenting on Aristotle’s effort to develop his ten categories,
Kant wrote, “Locating these basic concepts was a project worthy of an
acute man like Aristotle. But having no principle he snatched them up as
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CATEGORIES GENRES Figure 13. John
Wilkins’s ontology.
Transcendent General, Mixed, Of Action
Relations
Unclassified Discourse, God, World, Element, Stone,
Metal
Plants Herb Leaf, Herb Flower, Herb S. Ves.,
Shrub, Tree
Animals Exsanguinous, Fish, Bird, Beast
Parts Peculiar, Genera
Quantity Magnitude, Space, Measure
Quality Natural Power, Habit, Manners, Sensible
Quality, Sickness
Action Spiritual, Corporeal, Motion, Operation
Relation Economic, Possessions, Provisions, Civil,
Judicial, Military, Naval, Ecclesiastica

he came upon them.” Throughout history, we have seen many attempts
to define such a universal language. Perhaps every known philosopher,
and at least every epoch, has invented its own ontologies. In the intro-
duction to the book The Order of Things," the French philosopher Michel
Foucault draws on the ontological scheme of seventeenth-century English
philosopher John Wilkins, Bishop of Chester, and a parody made of it by
the twentieth-century Argentinean writer Jorge Luis Borges, to demon-
strate this problematic search for essence. Bishop Wilkins, in his An Essay
towards a Real Character and Philosophical Language, classified beings into
nine categories with forty genres as set out in Figure 13. Wilkins’s taxon-
omy was designed to serve as the basis for an ideal language that would
express every possible concept via systematic composition using a list of
ba