
Things of Theory

Computers are puzzling things. Admittedly, thing is not a very inspired 
term for such an impressive—well, what?—tool? machine? medium? 
None of the labels fi t. The computer is not a tool because that term im-
plies a  context- oriented handiness or Heideggerian Zuhandenheit that is 
said to be at odds with the computer’s versatility. Neither can comput-
ers be called machines, unless the term is preceded by a qualifi er such as 
“nonlinear” or “nontrivial.” Computers do not rely exclusively on  history- 
independent, linear operations to produce completely predictable re-
sults; rather, they use recursive routines to present previously unknown 
information. And—to anticipate a point we shall return to—it is highly 
questionable whether a computer is a medium, given the ways in which it 
violates, annuls, or supersedes notions of communication, remediation, 
and intermediality that are presupposed by most conventional defi ni-
tions of medium.

The computer’s unwillingness to submit to customary conceptual 
frameworks is exacerbated by its seamless integration into everyday life. 
Computers are so puzzling precisely because they are so compliant. Like 
all other media (in this particular context, the label fi ts), computers are 
most powerful when least noticed; and they are least noticed when most 
empowering. In his optimistically titled Understanding Media, Marshall 
McLuhan linked human narcissism to  media- induced narcosis: Media 
that appear to directly extend our body and mind serve to mirror us in 
comforting, narcotic ways that can only be dispelled by what appears to 
be an import into media theory of notions of defamiliarization, ostrane-
nie, and Verfremdung fi rst developed in the context of artistic innovation. 
No wonder, then, that a lot of contemporary media theory is as much 
about understanding computers as it is about understanding why ex-
actly we have to understand them, and no wonder that many approaches 
(including McLuhan’s) originated in literary scholarship. The issues, no 
doubt, are crucially important. In what ways does the computer redraw 
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the boundaries between humans and technology? How do digital ma-
chines impact individual agency and social structure? How and why do 
they aff ect  media- theoretical concepts such as communication, informa-
tion, materiality, body, image, and writing? In short, what new concep-
tual frameworks does media theory have to develop in order to integrate 
the computer? All these questions, however, presuppose that media the-
ory is a suffi  ciently well- established body of work to be capable of evalu-
ating and integrating the digital newcomer, even if it involves changing 
fundamental  media- theoretical assumptions. But was there really media 
theory before the computer? In a strictly institutional sense, no. Univer-
sities did not off er courses in “media studies” or “media theory” until 
quite recently; indeed, it may well have been the introduction of aff ord-
able personal computers and the concomitant explosion of the private 
software sector in the 1980s that triggered the institutionalization of 
media theory. The automatic response, of course, is to point out that 
media theory was around much earlier, if under diff erent names. Surely, 
most of the canonical founding documents of modern media theory—
from Walter Benjamin’s essay on mechanical reproduction and the “Frag-
ments on the Culture Industry” in Horkheimer and Adorno’s Dialectics 
of Enlightenment to key texts from prewar U.S. communications studies 
and the work of Harold Innis—predate the fi rst working computers. But 
at the risk of imputing a teleological perspective to media theory (as if 
it had since its inception been headed toward the computer), it is worth 
pointing that a number of important features later implemented by the 
computer were haunting early media theory.

Media theory arose from the growing preoccupation with the techno-
logical, aesthetic, and social impact of new storage and communications 
technologies, which from the very beginning involved a sustained atten-
tion to the estrangement of human experience and sense perception by 
technology. The exploration of technologies and of the psychic appara-
tus went hand in hand, frequently involving mutual mapping procedures 
in which media were modeled on senses and vice versa. If dates must 
be assigned, the crucial time period would have to be the 1920s, when 
widespread literary, essayistic, or anecdotal accounts gradually crystal-
lized into the fi rst attempts to provide a theoretical framework for the 
new media, with basic key terms, analytic propositions, and at least a 
rudimentary degree of historical perspective. There are many ways of 
classifying the various strands of media theory, depending on place of 
origin, technological focus, ideological indebtedness, disciplinary back-
ground, and so on, but one of the most basic and fruitful distinctions is 
to plot two trajectories that dominated the fi eld from the outset: a bias 
toward communication and a bias toward mediality. The former was espe-
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cially prominent in the United States. Its basic aspiration is best sum-
marized by the motto of the U.S. Signal Corps: Get the Message Through 
(see Schüttpelz 2005). Ultimately, it was less concerned with analyzing 
the specifi c medial qualities of a given channel than with evaluating and 
designing procedures that would facilitate desirable (or impede undesir-
able) communications. In many ways its culmination was Claude Shan-
non’s mathematical theory of communication with its rigorous abstrac-
tion from the particular qualities of distinct media. And this is precisely 
what the computer performs on a technological level. Shannon’s com-
munication theory is as much a “universal” theory as the computer is, 
in Alan Turing’s sense, a “universal” machine. The former’s mathemati-
cal apparatus corresponds to an über- medium that implements the un-
derlying bias of communications- oriented media theory (see chapter 11, 
“Information”).

The focus on mediality was more prominently developed in Conti-
nental and Canadian media theory. Its quintessential maxim, Marshall 
McLuhan’s mantra “the medium is the message,” marks the culmina-
tion of a longstanding interest in the analysis of how individual media 
technologies operate. As is often the case with McLuhan, the seemingly 
most trivial proposals are the most important. Obviously, the focus on 
the distinctive features of any one media technology can only take place 
against a background of other medial experiences. Mediality is always 
already intermediality. As a result, one of the overriding trends of this 
bias in media theory has been to make explicit the underlying interme-
dial premises—be it by carefully probing the commonalities that allow 
for intermedial distinctions in the fi rst place, or by more actively arguing 
for a (re)integration of diff ering media formats. McLuhan’s focus on the 
synthesis of fractured media and senses in the new electronic universe 
is the most prominent example of the latter. But earlier theories were al-
ready pointing in that direction: Benjamin’s emphasis on reproducibility 
and the destruction of an alleged aura, Horkheimer and Adorno’s grim 
refl ection on standardization, and Innis’s utopian vista of a socially ben-
efi cial balance between time-  and  space- biased technologies are early at-
tempts to organize a diverse media ecology around general  media- based 
features and eff ects—all of them pointing toward an attempt to delin-
eate general media ontologies that straddle intermedial divides. This, 
too, brings to mind the computer. In the case of the computer, however, 
it is not a matter of one technology remediating another. The computer 
tells us something about the construction of all the media formats it sim-
ulates. And this is at the core of the problems mentioned at the outset. 
It is one thing to conceptualize one new media technology; it is some-
thing altogether diff erent to conceptualize a technology that is recasting 
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all its predecessors, especially if the latter were already pointing toward 
it before it was fully realized. Every new media technology rewrites the 
history of its predecessor, but the computer is on the verge of rewriting 
the entire history of media technology—and hence of media theory (see 
chapter 12, “New Media”). In order to shed some light on these vexing 
issues, it is helpful to reverse Occam’s razor and increase rather than re-
duce the number of words and things by replacing computer with hard-
ware, software, and wetware.

A Troublesome Trinity

What is software? The Computer Desktop Encyclopedia defi nes it as “in-
structions for the computer.” The Dictionary of Information Technology and 
the Dictionary of Personal Computing and the Internet specify that it com-
prises “any program or group of programs which instructs the hardware 
on how it should perform.” The American Heritage Dictionary refers to “the 
program, routines, and symbolic languages that control the functioning 
of the hardware and direct its operation,” while the Oxford English Diction-
ary speaks of “programs and procedures required to enable a computer 
to perform a specifi c task, as opposed to the physical components.” The 
Encyclopaedia Britannica, surprisingly, gets straight to the point: “Soft-
ware” denotes “instructions that tell a computer what to do.” No matter 
how pithy, these defi nitions are far from innocent. Some center on the 
relation between software and computer while others focus on the binary 
comprising software and hardware. In the former case, software appears 
as immaterial agent that—to quote the Random House Personal Computer 
Dictionary—“has no substance” but sends out directions to “objects you 
can actually touch, like disks, disk drives, display screens, keyboards, 
printers, boards, and chips.” It is not too diffi  cult to discern echoes of 
the insubstantial entity called soul, mind, or consciousness and its re-
lation to the corporeal entity it inhabits and animates. The computer /
  software binary restages the old boundary disputes between body and 
spirit. Defi nitions centered on the strictly relational aspects of the terms 
hardware and software, by contrast, appear better aligned with more re-
cent notions of embodiment or embodied practices that endeavor to 
overcome the mind /  body dualism by insisting that the performance and 
identity of (biological and electronic) agents emerge from the mutually 
constitutive interactions between no longer categorically diff erentiated 
corporeal and incorporeal components. Humans are not composed of 
an autonomous mind animating a reifi ed body; they emerge from a se-
quence of  context- specifi c embodiments in which mental and aff ective 
processes on the one hand and material and physiological conditions on 
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the other shape each other (see Hayles 1999). As the Computer Desktop 
Encyclopedia states with military briskness: “In operation, a computer is 
both hardware and software. One is useless without the other. The hard-
ware design specifi es the commands it can follow, and the instructions 
tell it what to do.”

The  computer- related usage of the word software is commonly at-
tributed to John W. Tukey (1915–2000). The word, of course, is older 
and not exclusively tied to the digital domain. Originating in the mid-
 nineteenth century, “software” fi rst referred to woolen or cotton fabric 
and more generally to perishable consumer goods. In television slang 
it indicates program fi llers such as cheap reruns. (No doubt the nega-
tive connotations inherent in this semantic spectrum, from fl uff y fash-
ion to broadcast fl uff , are still at work in the more critical assessments 
of software products by particularly Puritan observers.) Tukey intro-
duced the modern meaning in a 1958 issue of the American Mathematical 
Monthly: “Today the ‘software’ comprising the carefully planned inter-
pretive routines, compilers, and other aspects of automotive program-
ming are at least as important to the modern electronic calculator as its 
‘hardware’ of tubes, transistors, wires, tapes and the like” (2). Note the 
blending of quaint grammar—“‘software’ . . . are”—with quaint tech-
nology (tubes, transistors, tapes) and the equally quaint assertion that 
software is “at least as” important as hardware. Initially, Tukey’s term 
was an un stable neologism, a tentative terminological innovation used 
by a small in- group. Its rise to stable status and subsequent promotion 
to epistemological cliché (nowadays all kinds of coded or institutional-
ized forms of knowledge processing, from running Mesopotamian city-
 states to telling stories  Hollywood- style, are known as “software”) was 
no doubt  fueled by the high profi le and cultural cachet of increasingly 
specialized interactive applications that claim to provide consumers 
with powers of access, manipulation, computation, and presentation far 
exceeding the capabilities of older media. To be sure, nothing is easier 
than debunking computer hype. Probably only computers are powerful 
enough to calculate the number of promises they thus far have failed to 
keep, from the paperless offi  ce to sex with holograms. Yet even Luddites 
must admit that the combination of suffi  ciently strong storage power 
and suffi  ciently complex software design off ers experiences of simulated 
immersion and mediated immediacy that come close to the dreams of 
complete immersion and pure immediacy that haunt the history of me-
dia and communication.

The fl ip side of the computer’s wondrous compliance is the fact that 
all of these user- friendly applications are merely the most visible part 
of a bewildering edifi ce made up of control programs and operating sys-
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tems that for the vast majority of users remain out of sight. An increas-
ingly complex software architecture responsible for the functioning of 
the computer and its peripherals interposes itself between the user and 
the basic operation of the servile tool. To some critics, this discrepancy 
between empowerment and marginalization—I can do so much with the 
computer because I can do little to it—is the core issue of the human /  
machine relationship, and it serves to introduce our third term, which is 
as glib and fl ippant as it is problematic.

The term wetware is attributed to the  writer- mathematician (and de-
scendant of the philosopher Hegel) Rudy Rucker. Whether referring to 
the human brain (a.k.a. grayware), the human body (a.k.a. meatware), 
or any other feature of human physiology, “wetware” should—like hard-
ware and software—be regarded as a strictly relational term: It con-
structs the human factor only insofar as it relates to computing. An un-
derlying bias, however, appears to be that, in comparison to hardware 
and software, wetware is a somewhat dysfunctional component, fi rst 
and foremost a source of error. The term is a  tongue- in- cheek reminder 
that humans fall behind their digital technology, that they are too slow, 
too  fl esh- and- carbon- bound, too nonprogrammable to fl ourish in a 
world of clicks and codes. But things are more complex, for its precisely 
this obstinate inferiority that renders humans unique. In E. T. A. Hoff -
mann’s famous story “The Sandman,” the inhabitants of a small town in 
which a young woman has been exposed as a mindless automaton start 
behaving in erratic, impulsive fashion in order to prove that they are not 
artifi cial. By adopting behavior patterns that programmed hardware can-
not emulate, they emphasize their idiosyncratic wetware features so as 
not to be mistaken for robots. Starting in the age of Romanticism it has 
been our nonlinear idiosyncrasy rather than—as the Enlightenment had 
decreed—our rationality and reasoning power (which is allegedly most 
fully realized in the computer) that emerges as humanity’s distinguish-
ing feature. Wetware, then, may be blatantly inferior, but some of its in-
ferior aspects are—still—unattainable to hardware and software. Wet-
ware designates human insuffi  ciency but also marks the embattled area 
that the computer must yet master in order to render humans obsolete. 
The result will be something that exceeds both humans and computers 
because it retains and rejects elements of both. In short, wetware is—to 
activate a sleeper term that went into hiding a few decades ago—a truly 
dialectical concept.

Ultimately, hardware /  software /  wetware is a troublesome trinity with 
limited critical purchase. The three terms originiated at diff erent times, 
they operate on diff erent levels, and they reveal diff erent attitudes of se-
riousness. When scrutinized more closely, the neat tripartition gives way 
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to mutual disdain. As we shall see, the relationship between hardware 
and software, in particular, brings to mind the image of porcupines in 
winter: In order to avoid freezing they must move together, but they can 
only do so at the risk of impaling each other. It is precisely this fractious 
boundary dispute that will allow to us to revisit and further investigate 
the questions posed at the beginning.

No Software. No Hardware. And Ultimately No Media?

Let us return to the blissful ignorance of  computer- attached wetware. As 
some of the more disgruntled experts keep emphasizing, very few users 
make full use of their computers (another parallel, it seems, between the 
computer and the human brain). As long as our PC does what it promises 
to do, we are content to contract out the exploration of its technologi-
cal and aesthetic mysteries to engineers and artists. And why not? Why 
should the average driver study the intricacies of the combustion engine 
when there are qualifi ed mechanics? This mixture of obliviousness and 
trust in specialization was at the core of the famous streetcar example 
in Max Weber’s “Science as a Vocation,” which linked modernity’s disen-
chantment of the world to potential explainability rather than to actual 
explainedness:

Unless he is a physicist, one who rides on the streetcar has no idea how 
the car happened to get into motion. And he does not need to know. He 
is satisfi ed that he may “count” on the behavior of the streetcar, and he 
orients his conduct according to this expectation; but he knows nothing 
about what it takes to produce such a car so that it can move. . . . The in-
creasing intellectualization and rationalization do not, therefore, indicate 
an increased and general knowledge of the conditions under which one 
lives. It means something else, namely, the knowledge or belief that if one 
but wished one could learn it at any time. Hence, it means that principally 
there are no mysterious incalculable forces that come into play, but rather 
that one can, in principle, master all things by calculation. This means 
that the world is disenchanted. (Weber 1994, 286)

Of course there are a number of diff erences between a streetcar and a 
computer. We do not ask the streetcar itself how it operates. Inquiries 
about computers, however, are increasingly addressed to computers. 
More importantly, while we may wonder how a streetcar operates there 
is no doubt that this act of moving itself and its load from A to B is its 
principal intended function. In the case of the multifunctional computer, 
however, it is more diffi  cult to come up with the right question. More 
than any other technological accomplishment, the computer supports 
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the charge articulated by Günther Anders, Martin Heidegger’s most iras-
cible student, that technological advances have turned us into “inverted 
utopians.” A utopian conceives of more than the world is currently ca-
pable of, and that, Anders argues, is precisely what we are no longer ca-
pable of: “While utopians cannot produce what they imagine, we can no 
longer imagine what we produce” (Anders 1981, 96). It is not a matter 
of not knowing how a computer works but of not even grasping what it 
could do because its capabilities outstrip our imagination.

Yet amid all this apocalyptic technophobia, computers are still pre-
dominantly viewed as compliant tools or human extensions that per-
form at our beck and call. But—to draw upon the work of Friedrich 
 Kittler—this is a delusion perpetuated by software. To be sure, this take 
on hardware /  software is as problematic as it is extreme, but in the case 
of the computer the road to wisdom may well be paved with exaggera-
tions. Kittler’s main thesis is already contained in the title of his notori-
ous essay, “There Is No Software” (1997, 147–55). All software operations, 
he asserts, can be reduced to basic hardware operations:

Not only no program, but also no underlying microprocessor system 
could ever start without the rather incredible autobooting faculty of 
some elementary functions that, for safety’s sake, are burnt into silicon 
and thus form part of the hardware. . . . Any transformation from en-
tropy into information, from a million sleeping transistors into diff er-
ences between electronic potentials, necessarily presupposes a material 
event called reset. . . . All code operations . . . come down to absolutely lo-
cal string manipulations, that is, I am afraid, to signifi ers of voltage diff er-
ences. (150; emphasis in original)

As with the straightforward defi nitions quoted above, this reduction of 
software to hardware is rife with older boundary confl icts. Kittler is de-
bunking software in much the same way as  nineteenth- century science 
pried apart the human mind by examining how the brain works. Ulti-
mately, there is no software for the same reason that there is no higher 
faculty known as mind or spirit: Both are no more than fl eeting con-
fi gurations that can be reduced to the switching on and off  of count-
less tiny circuits routed through hollow containers made of tin, bone, 
or plastic.

But much to Kittler’s chagrin, the fact that this “postmodern Tower 
of Babel” is at base a hardware confi guration has been “explicitly con-
trived to evade our perception” (1997, 148). This is where the argument 
moves from technological reductionism to a technologically evolved ver-
sion of ideology criticism. Operating systems, especially those that with 
names like Windows promise unobstructed transparency, are in fact one-
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 way mirrors. Like invisible police investigators examining a suspect, 
the computer sees us; looking at the computer, we only see ourselves. 
We are, quite literally, screened off  from our computers. The result of 
our software’s ability to “to understand our desires, to anticipate our 
needs, to foresee consequences, to make connections, to handle routine 
chores without being asked, to remind us of what we ought to be re-
minded of while fi ltering out noise” (Stephenson 62), is to perpetuate 
our self- understanding as masters of our machines. Tool- faking comput-
ers allow their users to see themselves as their tool- making masters, that 
is, as humans. “Through the use of keywords like user- interface, user-
 friendliness or even data projection, the industry has damned humanity 
to remain human” (Kittler 1997, 157). And just as the defi nitions quoted 
above still bear the scars of the ongoing psychophysical boundary con-
fl icts between materiality and spirituality, this type of software critique 
reverberates with old political struggles: Software is condemned as the 
new opium for the people; it is dispensed by forces that are bent on keep-
ing the untrusted user masses from taking over the digital means of pro-
duction. (Microsoft, in other words, is behaving much like the old Cath-
olic church when it was bent on preventing its fl ock from gaining direct 
access to its holy texts). Hence we should discard those fancy operating 
systems and resort to the text- based teletype interface that prevailed in 
the early days of computing. While this will not result in any mastery 
over digital machines, it will ensure that our interactions with the su-
permedium take place on the computer’s basic operating level. At least 
we will be eye to eye (or signal to signal) with that which is on the verge 
of leaving us behind.

So totalizing is this argument that it can easily be turned on its head. 
Consider, once again, the popular notion that media history is essen-
tially a sequence a remediations in the course of which an old medium 
becomes the content of a new one. As already mentioned, digital tech-
nology supercharges this remediation eff ect because it involves univer-
sal machines capable of simulating all of their predecessors. But as Arjen 
Mulder points out, media do not merely remediate, they hybridize the 
old and the new into something unprecedented. And this is crucial for 
the emulation practices of the computer:

Emulation is the translation of hardware into software. Emulation makes 
it possible to run not only very old and yet- to- be- developed PC programs 
on the average computer . . . —in short, all the hardware of every time 
and everything it ever was, and will be capable of doing. Because the en-
tire digital universe is made up of ones and zeros, it can be called forth 
on a single machine. The fact that there are diff erent types of hardware 
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is an expression of the economic boundaries between the diff erent com-
puter companies. These economic boundaries are a consequence not of 
the traits of the computer medium but of historical circumstances. (Mul-
der 2006, 295)

By collapsing all digital operations into “signifi ers of voltage diff erences” 
Kittler collapses software into hardware; by emphasizing that the digi-
tal universe is made up of ones and zeros, Mulder demotes hardware to 
secondary status. But regardless of whether the emphasis is on electro-
physical properties or on the basic code of fl ickering signifi ers, the end 
result is to move beyond media. For theorists like Kittler, the fact that 
any medium can be translated into another because formerly distinct 
data streams (sights, sounds, and word) have been converted into digi-
tized numbers, signals that the concept of medium has become obsolete. 
“With numbers, everything goes. Modulation, transformation, synchro-
nization; delay, storage, transposition; scrambling, scanning, mapping—
a total media link on a digital basis will erase the very concept of me-
dium.” (Kittler 1999, 2). For theorists like Mulder, the fact that every-
thing can be converted into software leads to the very same conclusion: 
“If it is true that even a computer’s hardware can be converted into soft-
ware, and other ‘media’ remediated on computers are nothing more than 
software packages, then there is no longer any point in speaking of me-
dia when we talk about computers.” (296). We are left with a vexing con-
clusion: If the computer was indeed inscribed into the beginnings of me-
dia theory, then we are dealing with a body of theory that grew out of 
the anticipation of that which renders its object obsolete. No wonder 
then, that those who voice such diagnoses are in search of alternate re-
search programs. No longer calling himself a “media theorist,” Kittler has 
moved into a  Heidegger- inspired history of the alphanumerical codes, 
while Mulder claims that “what the computer age needs is a unifi ed soft-
ware theory. That is beyond the reach of media theory.” (296)

Postscript: Giving Humans a Hand

Yes, at least in the eyes of theorists computers are indeed very puzzling 
things. The term, incidentally, is less sloppy than it appears. From Mar-
tin Heidegger to Bruno Latour, philosophers have delighted in teasing 
out the fact that thing /  Ding originally (as in the Icelandic Allthing) re-
ferred to a gathering or  coming- together (see Latour 2005). The remark-
able semantic migration from gathering to that which is discussed and 
contested at a gathering and, fi nally, to generic object is, quite literally, a 
reifi cation: turning something living—something that brought together 
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and divided—into an inanimate object removed from the subject. And 
that, of course, is the basic paradigm underlying most conceptualiza-
tions of technology, including media technology. But whether we assume 
that technology is an assortment of tools, from choppers to chips, man-
ufactured by humans, or inverting the power relationship, that humans 
have lost control and are being ousted by their former machine slaves, we 
continue to see humans and technology as completely separate entities. 
This, ultimately, is an artifactual fallacy that falls short of evolutionary 
insights. Take the most obvious example: It is highly doubtful that hu-
mans fi rst developed basic traits such as articulated speech, opposable 
thumbs, bipedalism, and the ability to consciously plan their interac-
tions with their environment, and then started making tools. Rather, as 
André Leroi- Gourhan has argued, an ongoing feedback between chang-
ing bodies and changing artifacts freed the mouth, righted the posture, 
and refunctionalized the hand. Humans, then, are neither tool makers 
nor made by tools. Literally and metaphorically, emerging technologies 
gave emerging humans a hand. Just as there was no fully developed me-
dia theory before (or without) the computer, there was no fully devel-
oped human before (or without) technology.

Indeed, some of the most interesting recent  media- theoretical ad-
vances—by Bernard Stiegler in France, Mark Hansen in the United 
States, Frank Hartmann in Austria—have taken their cue either from 
Leroi- Gourhan, Heidegger, or Ernst Kapp (the still frequently misunder-
stood originator of the organ projection hypothesis) and have focused on 
technology as an “ontological condition of humanization” (Hansen 2006, 
300). Just as the institutionalization of media theory was triggered by 
the dissemination of digital technology, these new adventures in theory 
grow out of the amazement over the ongoing internalization of the com-
puter, the ontologically unruly cross between machine and environment 
that gathers or wires together props, programs, and people.

The most up- to- date technology, then, has become instrumental in 
highlighting the originary coupling of humans and technology. But how 
could it do so? Look, for example, at the way in which the computer is 
implicit in recent elaborations of one our  alpha- terms, communication. 
It is no coincidence that the rise of the computer parallels the rise of sys-
tem theory, the more advanced variants of which claim that conscious-
ness is a psychic system that does not simply accept incoming messages. 
Rather, it processes external stimulations strictly on its own, internal 
terms; and it is precisely this  closing- off  that allows for the emergence 
of high internal complexity. There is no direct communication between 
minds (see chapter 9, “Communication”). Similarly, the computer is such 
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an extremely powerful “tool” precisely because it closes itself off  from its 
user, though it has evolved extensive software features that allow users 
to believe communication is still going on. To misapply psychological 
terms, the computer is both very social and irredeemably autistic—fi t-
ting for our age. But it is not enough to say that human communication 
is modeled on the computer. The computer also exteriorizes and partici-
pates in the ongoing evolution of communication in much the same way 
as primeval tools both externalized and shaped human body dynamics. 
The computer, then, is simultaneously model, external structure, and 
an integral part of our evolution, and the boundary confl icts between 
hardware, software, and wetware are both indicative of, and complicit 
in, the constant reshaping of the fl uid boundaries between technological 
properties, signifying practices, and human bodies, none of which pre-
dated the shifting alignments between the three. Media theory, fi nally, 
will have to realize the extent to which it has been itself inscribed by this 
coevolution of humans and machines.

Notes

1. Alan Turing’s 1937 paper “On Computable Numbers with an Application to the Entschei-

dungsproblem,” in which he worked out the mathematical details of a universal computing 

machine that could simulate the workings of all other machines, illustrates the degree to 

which the computer, more than any other “media” technology, is preceded by theory. Tur-

ing’s paper amounts to nothing less than an inversion of Cato the Elder’s proverb rem tene, 

verba sequentur—stick to things, the words will follow. Its motto, if summarized in Latin, 

would be numeros tene, res sequentur—stick to numbers and (all) things will follow.

2. A note of warning: Stressing the coevolution of humans and technics does not automati-

cally invalidate the grim vision of human subjection to technology. One can well argue for 

the orginary part technology played in human technogenesis and then, as Kittler some-

times does, paint a  techno- Hegelian scenario in which humans—that is, always already 

technologized humans—were just a temporary aide, discardable skyhooks in the growth of 

transhuman macrostructures (on this  trans- , post- , and allegedly antihumanist scenario, 

see  Winthrop- Young 2006).

3. The basic idea is not new. It was fi rst spelled out by the philosopher Leibniz, who—not 

coincidentally—introduced the binary system while indulging in diplomatic activism to en-

hance communication in a Europe torn apart by wars and confessions. Leibniz spoke of 

monads that do not interact or even causally affect each other. The fact that we nonethe-

less seem to do so Leibniz attributed to a preestablished harmony: God has programmed 

the monads to act thus. Michael Heim updated this idea by comparing monads to computer 

terminals: We are completely shut off from each other and experience the world and its 

incoming messages only in terms of how they are represented on our screen. God is the 

“Central System Operator (sysop), who harmonizes all the infi nite monadic units”; without 

him, “no one could get online to reality” (1993, 99). In other words, preestablished harmony 
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is guaranteed by basic network software. Much like the  nineteenth- century ether, network 

software is an indispensable prerequisite for communication, a pseudomaterial substance 

that facilitates the cause and effect of mutual exchange.
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