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Introduction

What it means to be “smart” is under constant renegotiation in the current technological environment, when the power of machines to enlighten us seems to far exceed what we once believed ourselves capable of managing in daily life. This renegotiation of what was once an exclusively human quality might be said to have substantively begun with the sudden ubiquity of “smartphones” in the early twenty-first century. How these devices became so “smart,” rather than just intelligent, can be ascribed to a few sensors—such as motion, environmental, and position sensors as well as software systems to monitor user behaviors—and actuators—such as audio, visual, and tactile outputs—integrated into a palm-sized tablet. For the past fifteen years, these sensors and actuators, and their interoperability through seemingly infinite smartphone apps, have pragmatically redefined human users as inexhaustible sources of data as they unfold certain responses, anticipated or unanticipated, to the environmental cues, algorithmic nudges, and recommended content on the many screens to which they are exposed. In the current parlance, being “smart” pertains to our decisions and ability to personalize these responses by way of customized content, targeted services, and push notifications. By convincing us that it is economically rational, even necessary, to expose ourselves to these curated stimuli on smartphones and other smart technologies at the expense of our data privacy, the current renegotiation of smartness thus suggests an implicit injunction that software industries aim to internalize as the consumers’ principle of economic decision-making: don’t base your decisions simply on tangible pros and cons but on your somewhat paranoid concern about unknown discontents and insecurities. Whereas these hidden desires and anxieties were once black-boxed in between a person’s restricted self-perception and their unconscious/nonconscious responses, such as Freudian slips, or otherwise pragmatically black-boxed by the behavioral sciences as somewhere in between the two terminals of the subject’s sensorimotor activities, the smartness of technologies now allows machines to preempt and restage these problematic realities as the suboptimal states of their human users relocated to the folds of their sensor-actuator arcs.

While an individual’s online and geospatial presence is the primary object that a smartphone’s algorithmic sensorimotor arcs re-enfold for the purpose of unfolding domains of each smartphone app, the recent miniaturization of sensor, processor, and actuator technologies, as well as their wireless communicability, has enabled the software industry to transform any physical object into this speculative matter. Think of a person’s physiological body, domestic space, and urban neighborhood tracked and stimulated by different sets of sensors and actuators embedded in, respectively, a smart cloth, smart home, and a smart city, all under the governance of software applications “located” in the clouds. Metabolisms and neurophysiologies would no longer be nonconscious processes under the skin and inside the skull but rather data streams with unknown rhythms and periodicities whose optimality for different tasks can be properly managed by an array of apps downloaded to a smartwatch or smart EEG headset. In a smart home and city, our habitual routines would not be considered efficient or sustainable enough to accomplish the many things we may want or need to do—that is, until our everyday decision-making is consciously or unconsciously optimized through ubiquitous digital nudges. Put differently, alongside the wireless sensor and actuator networks (WSAN) of the Internet of Things (IoT), or as the consequence of this new internet’s descent from the clouds to real-world objects, we may be experiencing the emergence of a capitalist variant of “speculative realism.” The philosophical field of speculative realism (Bogost 2012; Bryant 2012; Harman 2005; Meillassoux 2008), which can be thought of as a predecessor of the kind of speculative realism at issue here, argues—which is to say, speculates—that our material universe may enfold multiplicities of unknown realities, which withdraw from human perception but could be enacted and communicated by nonhuman objects, each of which has distinctive ontological concerns toward their operational environments. However, unlike philosophical speculation (which is also a strategic turn for the humanities that aims to bring possible worlds other than those correlated only with human reasons and interests into its purview), the speculation that, for the last decade, has driven sensors’ ubiquitous data collection and our voluntary exposure to self-actuating smart environments is based sheerly on the economic concerns of software companies, who are betting on these other worlds as a chance to expand their service domains.
Internet-ontologies-Things examines this new materialist thinking in current software capitalism in relation to, and as the reflection of, the recent ontological transformations of the computational building blocks of algorithmic cultures, called objects. Defined in the source codes of computer programs as abstract agents that exchange messages with one another, giving unique responses tailored to their shared environments (including inputs from users, other agents, and databases), objects provided early programmers with more intuitive means to assemble a software system from simple and modular building blocks. Object-orientation as a computational logic during the time of personal computing was, in this sense, “a natural way of looking at the world” of bits then enclosed within the motherboards of desktops, which “help[ed] to decompose large systems into manageable components, making them easier to develop and maintain” (Kowalski 2011: 179). In the age of ubiquitous computing, these abstract agents reside in two distinguishable physical reincarnations: (1) smart objects capable of actuating themselves or each other according to what they perceive and how they respond to the environments on the one hand and (2) all the others, including humans, whose response-abilities to smart environments are pragmatically bracketed as the matter of algorithmic prediction between the stimuli that smart actuators distribute and the responses that smart sensors detect on the other. A kind of selection pressure behind this “natural” way of building real-world algorithmic systems with smart objects no longer pertains simply to how they are reassembled in the most efficient and resource-saving way for the collective goals already defined by programmers. This pressure, which some understand via the metaphor of natural selection, compels smartphones, watches, and other wearables such as EEG headsets to constantly collect users’ behavioral, physiological, and neurological big data. Often this broad net is cast without even specifying what kind of benefits the data could bring or what kind of software application they could serve as immediate inputs for, which makes this selection pressure relevant to the software industry’s current speculative stance to datamining. Their experimentation with novel ways to reassemble smart objects and human bodies aims to discover, or reenact, more niches in our daily lives, which will be machine-learned between certain environmental cues and our (non)conscious responses. And the suboptimal conditions of the niches are expected to be optimized as re-enmeshed with certain sensor-actuator arcs. However, contrary to the naturalist metaphor of ecology, these niches are not simply to select the fittest smart objects to optimize the given or speculated correlations between the cues and responses. Instead, the ecology of current smart objects reflects a teleological tendency within software capitalism in which the presence of these as yet suboptimal hidden niches is preempted as ontologically imperative to drive constant redistributions of smart objects for “the full colonization of the life-world by computational capital” (Beller 2018: 72). The goal of this book is to expose this new capitalist principle of algorithmic selection behind the so-called autonomy of smart machines.

This ecology of computational agents has been referred to by different names, such as Ubiquitous Computing (Weiser and Brown 1997), Pervasive Computing (Satyanarayanan 2001), and Amorphous Computing (Abelson et al. 2009), and has been understood to consist of various technological and theoretical incarnations of algorithmic agents, such as “smart objects” (Kortuem et al. 2010), “computational particles” (Abelson et al. 2009), and “smart dust” (Kahn et al. 1999). Compared to these terms, which focus either on the scale and flexibility of wireless computing or on the autonomy of individual machines, the Internet of Things (IoT), a more popular term in recent years, seems to better capture the speculative dimension of the current media ecology in its juxtaposition of two seemingly incommensurable words: Internet for the network hitherto thought to be colonized mostly by humans and Things for anything but humans. Writing in 2009, Kevin Ashton suggested that, in 1999, the emergence of the IoT meant most of all the changed method of data entry for the internet, from data entry performed entirely by humans, such as “typing, pressing a record button, taking a digital picture or scanning a bar code,” to the environmental sensing of autonomous smart objects. He emphasized the hidden “waste, loss and cost” caused by things in our daily lives that might be preventable if “we had computers that knew everything there was to know about things—using data they gathered without any help from us.” He expected, “we would be able to track and count everything … we would know when things needed replacing, repairing or recalling, and whether they were fresh or past their best.” The problem he identified in the human method of data entry was that “people have limited time, attention and accuracy—all of which means they are not very good at capturing data about things in the real world.” However, the type of “waste, loss and cost” newly found from the things that the sensors turn into data streams is inaccessible by humans not simply because, as Ashton claimed, we are too busy to constantly monitor and track these streams. It is rather because the problems are too embedded and distributed in the streams to be grasped by our all-too-human techniques of manipulating data. Like an equation between two variables kept invariant during a linear regression while all others are subject to change, these problems would come to the fore only when their correlations with our quantified-selves, decked out in smart wearables and living in smart homes, turn out to remain invariant and thus identifiable during certain transformations that the IoT’s experimental sensor-actuator arcs bring to the things in between. Topologically speaking, the IoT’s accessibility and our inability to access these problems are due to the problems’ symmetry to the IoT’s sensor-actuator arcs and asymmetry to our habitual sensorimotor activities. (As Chapter 2 discusses in more detail, symmetry in topology refers to an object’s property that remains invariant under certain transformations inflicted on it. An object’s symmetry defined in this way is thus always the symmetry to a certain power that transforms it.) So, when this book says a thing re-enfolded by the IoT’s smart sensors and actuators, such as a body, home, car, or city, becomes a topological object, it does
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