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Invocational media



Hey Siri, call Sam at home.

Alexa, what is the capital of Tanzania?

OK Google, turn on the living room lights.

Cortana, set an alarm for 7 am.


The digital voice assistant responds seemingly magically to a user’s voice with a voice of its own, answering questions, telling jokes, turning on lights and playing music. Popularised in the late 2010s, this computerised media device is convenient but surveillant, charming but sometimes stupid, an entertainment technology, a source of fragments of conventional knowledge and a consumer gadget in our most intimate private spaces. In the appearance of this little gadget there is little trace of its ancestors: the massive early computers which wielded military, corporate and state power. This commodified, domesticated everyday technology passes as a friendly and faithful assistant, concealing its advanced artificial intelligence and global networking. It is one of many media assemblages based on technologies usually known as digital computers.

Voice user interface designers refer to what we say to these smart devices as invocations. This term seems particularly apt: like classical invocations to gods in antiquity, the quasi-magical calls that we vocalise summon immediate answers, guidance or inspiration from a powerful but unreliable non-human at a moment of need.

However, invocations to computers need not involve a human voice. The term ‘invocation’ is often used in programming to refer to the act of calling a function, method, library or other resource. Invocation is a common concept in programming languages, and terms related to it are used in various contexts, for example, when calling a function in a program, executing a command in a command-line interface, making requests to remote systems. In some cases, the term ‘invocation’ may be used more broadly to refer to the act of using or activating any particular feature or capability of a system or software application. Even for end users, entering a URL, performing a Google search or writing a text prompt for generative AI has the structure and experience of an invocation. 

The term ‘invocation’ has other meanings that are also relevant to understanding how computers mediate everyday relationships. For example, many non-computer invocations occur in situations where authorised speakers claim executive power. Police invoke powers of search and arrest that allow them to use ‘reasonable force’ that overrides the normal rights of citizens. In court, prosecuting and defence lawyers invoke statutes and common law precedents in arguments to judges and juries. Democratically elected governments invoke the constitution and the popular mandate of voters. Academics use citations to invoke the work of previous authors to reference existing knowledge and clear a space for their own research. Fiat money carries value because it invokes the backing of a government and the judgement of the currency markets.

When these existing practices of invocation were computerised – for example, connecting criminal courts with police to issue warrants more quickly (Cowan, 2014), tracing precedents and legislation in legal databases, accepting and tallying votes with voting machines, handling references with citation managers, detecting plagiarism with software, transferring funds electronically and mining cryptocurrencies – they were not only translated but also transformed. Invocations that had been spoken, imagined or paper-bound became automated, algorithmic and mediated through computing hardware and software. This was often framed in terms of efficiency or progress, but it has brought about widely recognised dramatic changes as individual and social practices have become invocational.

This book reconceptualises computers as invocational media. Whereas the computing concept emphasises the machine’s rationality, instrumentalism and capacity for abstract representation, the invocation concept stresses its situated performances as distinctive media forms that have changed how people perceive, think and act in the world. Focusing on invocation emphasises performativity and social embeddedness rather than representation and detached calculation. I aim neither to celebrate nor deprecate invocational media but to raise critical questions to capture their ambivalent place in contemporary life, their participation in social interaction and creativity and their roles in the commandandcontrol of people and territories. I aim to defamiliarise the computer by identifying alternative histories, including by recovering the often-disavowed historical legacy of magic in technology – magic that at different times may be enchanting, deceptive, empowering or dangerous.


In developing this concept, I adopt an approach influenced by Deleuze and Guattari (1983) to argue that invocations are events of deterritorialisation and reterritorialisation. An invocation detaches something from one territory and immediately attaches it somewhere else. For example, a web search escapes the search field and reterritorialises on the results page as uniform ranked results. Yet, the results offer connections to wider ‘machinic assemblages’ – with a multiplicity of concrete and virtual components, including database records, material objects, user personas, language, human thought and feelings and extensive territories. Yet the reterritorialisations of are only relative. Driven by the abstract machine of the invocation, invocational media divide the abstracted world into coded, invocable segments and offer them conditionally to users. In some cases, they belong to state assemblages, such as in government databases that abstract the world for state power. In other cases, they are embedded in capitalist assemblages such as Amazon, Meta and Google, which operate with quasi-universals, privatising social life, trade, labour and advertising. At other times, invocational media can liberate nomadic assemblages directed towards more participatory, open-ended and revolutionary trajectories, such as in art or progressive politics that might achieve moments of absolute territorialisation to produce something creative or liberating (Nail, 2017).

In this chapter, I will discuss the limitations of the computing concept, its association with instrumental reason, the ’computer as human’ concept and its history of involvement in relationships of domination. Diverging from this history of computation, I explore a prehistory of invocational media in what I refer to as invocatory devices, such as levers and push buttons, which simplify tasks by allowing users to invoke predetermined outcomes with less physical or mental effort. In the following section, I identify three interwoven levels of invocation: (1) the sociotechnical; (2) the experiential; and (3) wider assemblages and discourses. I conclude by identifying some of the risks and limitations of the invocational concept and provide an outline of the structure of the remainder of the book. However, I will begin by introducing some provocations that establish some impressions of invocational events. 


Probing the meanings of invocations

Throughout this book, I develop the concept of invocationmoresystematically, but in the following section, I will invoke some probes – not concepts –but rapid interventions in thought and perception about invocational media (McLuhan, Carson & Mo Cohen, 2007):


	An invocation is an ancient magical act (alongside incantations, prayers, etc.) calling upon an outside non-human (god) for guidance, support or intervention in a crisis.

	In computing discourse, an invocation is a programmed event that calls to another process or resource (such as a subroutine, software object or peripheral device).

	At the most fundamental level of the fetch-execute cycle, a computer’s central processing unit operates with invocations: it retrieves a program instruction from memory (the primary invocation), interprets it and carries out the prescribed action (the secondary invocation).

	Invocations often justify the exercise of power (such as invoking laws, regulations, divine right or a democratic mandate).

	Invocations mediate existing power relationships and protocols.

	Under capitalism, technologicallymediated power is not evenly distributed. There is a tendency towards monopolies of invocation (IBM services, Microsoft software andGoogle search).

	Invocation is associated with creative practices. Ancient heroes, poets, musicians and artists invoke the Muses for the breath of inspiration.

	Generative AI invokes large language models to produce original texts, images, music and moving images in ways mysterious even to their developers. 

	Invocation is associated with authorising knowledge claims and exploring intertextual networks. In academic writing, authors invoke the work of others through citation. In electronic writing, hyperlinks allow users to summon related texts, transcending the linearity of conventional texts.

	An invocation usually (but not always) involves a voice and, therefore, some agency, intentionality, persona, style or sense of identity.

	Invocations have their genesis in desire but sometimes also anxiety or fear. Their success can bring pleasure, their failure can bring frustration or even despair.

	An invocation initiates a program of action at a singular moment. Unlikecomputation,aninvocation is never simply repetition.

	Invocations often call entities by name. Names have power. What cannot be named cannot be summoned.

	Stored labour is often made invocable in commodity form. It may have use value or exchange value consumed through acts of invocation.

	Invocations delegate and externalise work. They often ascribe responsibility to something or someone outside– an externality.

	Invocations may be conservative or radical, building on existing structures, networks, givens (data), standards and relationships or calling up something new.

	Making the world invocable requires violence: destroying differences that cannot be digitally encoded and forcing diverse meanings into predetermined templates.

	In an era dominated by the invocation – remembering, transacting, planning, navigating, working and playing – more heterogeneous legacy cultural practices are diminished.

	To speak of invocational media is also ironic, drawing attention to the mythical status often ascribed to high technology in advertising and popular culture.





The problem with computing

Computing discourse colours our imagination and understanding of invocational media, engendering certain habits of thought and ways of talking about and using them. Beyond mathematics and engineering, the early developers of computers began colonising everyday language by adopting a mix of metaphors. For example, many drew from an understanding of the human body, brain and mind to inform the basic model of computers and robots. Von Neumann (1958) refers to components in the computer as ‘organs’ and divides the machine’s operations accordingly and makes a direct comparison between digital machines and the brain. Turing (1950) defers the question of intelligence by proposing an ‘imitation game’ that posits a potential equivalence between humans and machines.

Before the computer concept took hold, many people referred to these machines as ‘giant brains’ (Berkeley, 1949), and this analogy with the brain has persisted in computer science and philosophy. Personifying metaphors (Lakoff & Johnson, 1980) were embedded in the apparently anthropomorphic design of a set of components resembling the human body: inputs could ‘sense’ the world; a central processing unit could ‘compute’ or ‘think’ by manipulating symbols; ‘memory’ could ‘recall’ information sensed and computed. This narrow anthropomorphism was modelled on a particular conception of humans – as rational actors – emphasising the primacy of reason and logical argumentation as ways to gain knowledge about the world in order to make plans for acting in it. This approach is reflected in formal methods such as mathematical logic, set theory and type theory to describe and analyse computational systems. The prevalence of rationalist epistemologies in early computing reflected the disciplinary training of its developers in mathematics, physics, electrical engineering and other disciplines (Tedre, 2015) and served for a long time to alienate more diverse users.

The ‘computer as human’ concept took an even more ambitious form in AI, a slippery idea that has fostered much philosophical discussion and a diverse range of technological projects. In their critiques of AI, Dreyfus (1972) and Searle (1980) highlight what they see as the inevitable limitations of symbolic approaches to AI. Dreyfus argues that AI systems lack the ability to truly understand and engage with the world due to their lack of embodied experience or ‘being-in-the-world’ (Dreyfus, 1972). He contends that AI systems are unable to fully grasp the complexity and nuance of the world. In his famous Chinese Room thought experiment, Searle (1980) also highlights the limitations of representation-based approaches to AI. In this experiment, he argues that even if an AI system can accurately manipulate symbols and perform complex calculations, it still lacks a genuine understanding of the meanings behind those symbols because it lacks consciousness and subjective experience.

Both these critics are convincing in their argument that symbolic AI is unlikely ever to reproduce human intelligence or consciousness. However, these conclusions may not go far enough. Rather than focusing on the failure of AI systems, they might have identified what has been achieved with invoked intelligence. Dreyfus might have observed that invocations are embedded in being-in-the-world. Searle might have noticed that invocations are about not merely symbolic representation but also performative language. Looking beyond Searle and Dreyfus’ concern with simulating human intelligence, we might find that invocational media participate in thinking (calculating, remembering, mimicking social actors) rather than attempting to duplicate it. AIs are not our opponents but components in our lifeworld (Heim, 1993). They are meaningful only in their situated pragmatic and social contexts. For example, the DALL•E 2 text-to-image generator and the largelanguagemodel ChatGPT are not autonomous actors but lively participants in invocational relationships with their users.

AI critics also ignored the politics of invocational media, as the ‘computer as a human’ metaphor reflects social relations of domination implicit in the invocational relationship. The term ‘computer’ originally referred to human workers – mainly women – who from the mid-nineteenth century performed complex calculations and information gathering within the hierarchical contexts of bureaucracies in the military, government and corporations (Grier, 2005). Computers could follow ‘instructions’ to perform procedures mechanically and deliver the results to superiors. Therefore, the term ‘computer’ was already closely associated with situations in which men delegated abstracted logical, mathematical and research tasks to lower-rankedothers to perform menial mental labour. When applied to the computer, the analogy gave primacy to the medium’s dominant representationalist, rationalist, formalist, masculine and computational dimensions (Golumbia, 2009).

Intelligence is only one of the metaphors invoked in computing discourse, many of which retain traces of colonial and bureaucratic discoursesofinstrumentalrationality. Spatial metaphors proliferate in computing, particularly the illusionary spaces of virtual reality, and the extended, networked spaces of cyberspace, each associated with expansionist imaginaries. Other spatial constructs draw from workplaces, for example, filing systems, electronic mail and desktops. Many other metaphors come from social domains: permissions for accessing resources or friend relationships in social media. The ‘server’ invokes social relationships of servility (Krajewsky, 2018). The metaphorical concept of the ‘interface’ suggests a kind of membrane between the user-subject and an otherwise inaccessible object world (van den Boomen, 2014). Again, these concepts are problematic because they retain ideological traces of their institutional origins. Abstractions such as computing, AI and virtual reality are problematic because they are not abstract enough.

Just as problematic as the noun ‘computer’ is the verb ‘to compute’, which encompasses only one part of the invocational assemblage’s activity. There are many related metaphorical verbs for what computers do in operation, including running and processing (industrial), calculating (anthropomorphic) and executing (interpersonal). Dozens of more specialised terms refer to more specific operations – rendering, compiling, simulating, interacting, sensing, encoding, decoding, downloading and so on – but these don’t hold together a unifying image of thought about the invocational assemblage. In fact, with the emergence of a range of diverse platforms and environments – social media, tablets, laptops, games consoles, smartphones, smart home devices, voice assistants and so on – the generic term ‘computer’ has gradually dropped away from common usage, to refer predominantly to the market niche of the desktop ‘PC’.


The most common umbrella term for these devices is the nominalised adjective ‘the digital’. The term ‘digital’ originally referred to fingers and how they allowed people to count discrete values – the origins of the decimal system. In computing, the term distinguished analogue from digital computers. The former are invocatory devices that work with continuous flows of physical quantities such as voltages, currents, hydraulics or sand to perform simulations or calculations. Invocational media, by contrast, operate through the transmission, manipulation and storage of measurable binary differences in a range of material media: electronic, magnetic, optical and so on. Virtually all invocational media since the 1950s have operated digitally (Kempf, 2000; Ceruzzi, 1983). The fact that most use the binary code of 1s and 0s is crucial because it is an enabling feature of digital invocations, with their strict adherence to logical codes, addresses, names, procedures and decision-making. Data and operations in invocational components are digitally encoded and addressed. However, invocational assemblages are only partly digital as they are always psychologically, socially and materially continuous, embodied and situated. They inhabit and intervene in worlds of spaces, sounds, images, bodies and commodities.

Computer programmers in the 1960s borrowed the concept of the invocation as a metaphor for the structured programming technique of invoking or calling subprograms rather than writing new code for every step. Invocation became a core feature of object-oriented programming languages such as Smalltalk and Java, in which processes invoke methods to actuate software objects. More evocatively, programmers introduced the concept of daemons, which would hide from view until the moment they were invoked. McKelvey (2018) describes the internet as a distributed pandemonium in which ‘[p]acket inspection, queuing, routing, and policy daemons all modulate flow control’ (p. 95). De Landa (1991) also uses the term more narrowly for ‘demons . . . “invoked” into action by changes in their environment’ (p. 120). Contemporary devices often turn us into daemons, regularly sending alerts that invoke us to respond.

If we extend the metaphor, we can see most basic computer operations as invocations. Billions of times per second, a modern CPU, sometimes with multiple cores, performs sequences of digital invocations in the ‘machine cycle’ or ‘fetch-decode-execute cycle’. In fact, this invocation is a double event. The control unit mediates primary invocations that call on memory registers for instructions. Then secondary invocations in the arithmetical logic unit decode those instructions and execute them with machine commands. Depending on the instruction, a CPU might write or read to memory, change pixel values on a screen, perform an arithmetical and logical operation, make a network connection or jump to a different code sequence.

Everything invocable is indexed with addresses and names and kept on standby. All these are invocable domains – resources prepared and arranged to be invoked. In a modern computer, there are many forms of invocable domain – input devices, output devices, arithmetical and logical circuits, clocks, memory, storage, code, data and remote devices. These components are explored in detail in Chapter 4, but the important point is that they establish arrays of components invocable through software, in limited ways, by users. Invocable domains are often conceptualised as hierarchical layers through which invocations pass, for example, the Open Systems Interconnection (OSI) model, which sets a common spatial standard for networked invocable domains. Bratton’s (2015) concept of ‘the Stack’ proposes a more expansive reconceptualisation of sociotechnical layers associated with contemporary technologies (earth layer, cloud layer, city layer, address layer, interface layer and user layer). It focuses less on the distinctiveness of the medium or the primacy of invocational events among the layers. However, Bratton’s approach does suggest that there is always an excess to what is invocable. There is always something lost in the acts of violence that makes things invocable.

Even the most basic invocations depend on a critical feature of invocational media: programmability, or what Chun (2011) refers to as ‘sourcery’. Programmers transform the machine, using formal languages, into any number of virtual machines. While users only experience the machine at the interface level, including programmers who write source code, their experience of invocational events is grounded in processes at the largely imperceptible level of software, circuits and other hardware. Users may think they can perform invocations directly, but before invoking anything, users are already called. An operating system addresses input devices and enters modes that allow users to act. To do anything





Understanding invocation





























Why invocation now?










Invocatory devices






















Early histories of computing





	networks are extensive invocable domains;

	calls for participation draw users into action (avocations);

	both remix and bricolage invoke digitised cultural records, transforming and recontextualising them; and

	artists’ uses of glitches exploit the aesthetics of invocational breakdowns.







Levels of invocation





First-level invocations: Sociotechnical
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Second-level invocations: Experience
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Outputs and evocations





Third-level invocations: Assemblages and discourses







The hazards of the concept of invocational media




















Structure of the book
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