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+
– ,



Established in 2004, the DATA browser 
book series explores new thinking 
and practice at the intersection of 
contemporary art, digital culture and 
politics. 
 
The series takes theory or criticism not 
as a fixed set of tools or practices, but 
rather as an evolving chain of ideas that 
recognise the conditions of their own 
making. The term “browser” is useful in 
pointing to the framing device through 
which data is delivered over information 
networks and processed by algorithms.  
A conventional understanding of 
browsing may suggest surface 
readings and cursory engagement 
with the material. In contrast, the series 
celebrates the potential of browsing 
for dynamic rearrangement and 
interpretation of existing material into 
new configurations that are open to 
reinvention. 

Series editors: 

Geoff Cox
Joasia Krysa 
Anya Lewin

Volumes in the Series: 

DB 01 ECONOMISING CULTURE
DB 02 ENGINEERING CULTURE
DB 03 CURATING IMMATERIALITY 
DB 04 CREATING INSECURITY
DB 05 DISRUPTING BUSINESS
DB 06 EXECUTING PRACTICES 

www.data-browser.net



DATA browser 06
EXECUTING PRACTICES

Geoff Cox
Olle Essvik
Jennifer Gabrys
Francisco Gallardo
David Gauthier
Linda Hilfling Ritasdatter
Brian House
Yuk Hui
Marie Louise Juul Søndergaard
Peggy Pierrot
Andy Prior
Helen Pritchard
Roel Roscam Abbing 
Audrey Samson
Kasper Hedegård Schiølin
Susan Schuppli
Femke Snelting
Eric Snodgrass
Winnie Soon
Magdalena Tyżlik-Carver
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What is executing here?
Eric Snodgrass

Instruction Pointer

Execution. The act of carrying out a set of instructions. 

Execution. The act of carrying out a set of instructions in a step by step 
fashion. 

Execution. The automated act of cycling through a set of machine-
readable instructions in a step by step fashion. 

Execution. The automated act of cycling through a set of machine-
readable instructions (logically encoded character-chains fetched  
from stored-program memory) in a step by step fashion (making calls 
upon the memory for relevant operators and storing any resultant 
operands back in memory).

Execution. The automated act of cycling sequentially (in a time 
coordinated process) through a set of machine-readable instructions 
(logically encoded character-chains fetched from stored-program 
memory) in a step by step fashion (making calls upon the memory 
for relevant operators and storing any resultant operands back 
in memory), whereby any actions are made effectively decidable 
(capable of being interpreted by a logical decoder) according to  
the parameters of the active instruction set. 

Execution. The automated act of cycling sequentially (in a time coor-
dinated process determined via a pulse whose period is established 
by a phase distributor) through a set of machine-readable instructions 
(logically encoded character-chains fetched from stored-program 
memory and placed in the executing command circuits) in a step by 
step fashion (making calls upon the memory for relevant operators and 
storing any resultant operands back in memory), whereby any actions 
are made effectively decidable (capable of being interpreted by a 
logical decoder whose signals address the instruction pointer to the 
component on which the instruction operates) according to the param-
eters of the active instruction set and repeating such cycles for as  
long as they continue to remain effectively decidable or until there are 
no more instructions to execute (the instruction pointer points to the 
end of the instruction sequence).
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Marks

shift. 

Perched at the verge of some low-hanging brush or on a leaf’s edge: 
the tick. Dwelling in all of its alien personhood, this “blind and deaf 
bandit” (von Uexküll 2010, 45) of the outdoors passes days, months, 
even years in wait of a single blood meal. Charged. Alert. Questing  
a world of its particular accord. 
 Still, a few actions on its part direct themselves to certain  
devotees of pattern recognition. Writing in 1934, Baltic German biophi-
losopher Jakob Johann Baron von Uexküll shares one such notable  
and oft-cited consideration of the tick’s mode of being in the world.  
In this account, von Uexküll highlights what he distinguishes as  
three particular “functional cycles” that are initialised within the  
tick’s being. These functional cycles are triggered at the first (perhaps  
all-enveloping) detection of butyric acid, an odour promiscuously 
emitted by the skin glands of all mammals and for which the tick,  
like many other animals, is highly attuned to:

And now something miraculous happens … From the enormous 
world surrounding the tick, three stimuli glow like signal  
lights in the darkness and serve as directional signs that lead 
the tick surely to its target … Through these features, the 
progression of the tick’s actions is so strictly prescribed that  
the tick can only produce very determinate effect marks.  
(von Uexküll 2010, 51)

In von Uexküll’s hypothesis, such functional cycles are activated  
within the subjective environments of the “perception world” and  
their co-constitutive productive counterparts from the “effect world”. 
Any nominally organic being is able to receive perceptive stimuli  
(via its particular array of perception organs) from certain objects in 
its environment and form “perception marks” (Merkmal) that highlight 
these stimuli as potential matters of concern. Such perception marks 
are closely related to the particular forms of functional ability on the 
entity’s part to potentially act upon these perception marks by enacting 
further “effect marks” (Wirkmal) of one form or another upon them. 
As von Uexküll highlights, these stimuli are not qualities of the object 
itself, but instead are forms of what, in the context of this essay, might 
be described as interfacial affinities between the perceiving being in 
question and the structural makeup of the perceived entity in question.
It is sense making that von Uexküll is interested in and, as he 
characterises it, the perception mark can be understood as a question 
posed by the perceived object and the effect mark as the perceiving 
subject’s answer to this question. Namely, how does the being in 
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question make sense of and act in relation to the perceptual signs  
that make up its environment? One further note of interest here is how 
the eventual enactment and imprinting of an effect mark is, to one 
degree or another, transformative in regards to the perceived object  
in question — namely in that it “extinguishes” the perception mark (49). 
It executes the functional cycle in question, answering the question  
and making room for other executable queries and actions.

 According to such a scheme, a tick is known to act on an initial 
perception mark of butyric acid by launching itself from its perch 
and, in the case of a successful landing, is able to impress onto the 
mammal’s surface exterior the effect mark “collision”. This in turn 
allows for an erasing of the initial perception mark while also initiating 
a new functional cycle in which the tick sets off across the hirsute 
expanse of its mammalian host, relying on its further sensitivity to 
temperature to detect the perception mark of a bare patch of pulsing, 
warm-blooded skin. A sign that for this bloodborne practitioner of 
hematophagy is quite possibly a mark of marks; an event on which to 
execute the climatic third act of piercing a hole in the host’s epidermis, 
the tick inserting its harpoon-like hypostome into the skin of its 
receiver. An interfacing not only of parasite and host, but of mutually 
executable materials, the layer of skin and calcified hypostome 
readily enveloping one another in an embrace that takes little note 
of consequences to their host organisms. Indeed, “[t]he tick’s hearty 
blood meal is also its last meal” (45).
 As von Uexküll describes it, “[f]iguratively speaking, every animal 
subject attacks its objects in a pincer movement — with one perceptive 
and one effective arm” (48–9). These perception and effect worlds 

WHAT IS EXECUTING HERE?

Figure 1. Functional cycle of a tick. Drawing by Georg Kriszat,  
in von Uexküll & Kriszat (1934, 27).
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are not separate, but rather “form one closed unit”. This is what von 
Uexküll calls the Umwelt: the subjectively experienced lifeworld whose 
perceptible and executable qualities inform the experiences of the 
subject in question. As von Uexküll emphasises throughout his text,  
in such a schema recursively identifiable subjects and objects interact 
in a generative fashion, perceiving and bringing forth perceptive-
effective marks and their rhythms and melodies of interaction from 
the interlinked perceptions and effects that arise within what is at one 
and the same time a collection of subjectively distinct yet cellular 
and mutually impinging gatherings of Umwelts. With such a relatively 
simple abstract functional schema in place, von Uexküll’s biosemiotic 
method is ostensibly able to breakdown the most complex or basic1 
of animal Umwelts. Its robust, pincer-like binding able to unpack the 
functional cycles and material discursive Umwelt of seemingly any 
entity of its choice.

 Questions around interpretation are inevitably a central point of 
discussion for most disciplinary endeavours. In the early twentieth 
century however, as witnessed in much of the key work emerging in 
fields such as linguistics, mathematics, physics and the arts (e.g. Dada), 
the question of interpretation can be seen to become a particularly 
pressing and formative one. Writing in the very same period as von 
Uexküll, Alan Turing, in his paper “On Computable Numbers, with  
an Application to the Entscheidungsproblem” (1937), was able to 
formalise his breakthrough description of computation and a sketch  
of its practical application in the form of a “universal machine”. As with 
von Uexküll’s functional cycle, there is a pincer-like quality all of its 
own in Turing’s formulation.2 Georges Ifrah captures it as follows,  
“The real genius of Turing’s invention is the fact that he invented both 

Figure 2. Surrounding environment of a bee and the same environment  
as experienced in the bee’s own perceptual Umwelt. Drawing by Kriszat,  
in von Uexküll & Kriszat (1934, 59).
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the abstract form of a revolutionary device and the mathematical 
concept which allowed the device to be analysed: the theory and its 
application were unified from the outset. It is as if Archimedes had 
invented the principle of the lever and the lever itself at the same 
moment” (Ifrah 2001, 278-9). Where von Uexküll would regularly 
(and with much delight) mock behaviourist “machine theorists” and 
their habit of turning animals “into pure objects” (2010, 42), Turing’s 
formulation highlights a rather decisive and powerful vitality of this 
particular machine by showing its inbuilt potential to recursively 
be both an object and subject of its method of discretely defined 
operations. In the place of the functional cycle, the many fetch-decode-
execute cycles of computing machines, bootstrapping themselves 
from one hardware-software setup to another and injecting their 
interpretations into this or that collection of executable entities.

 These theories of von Uexküll and Turing, as well as those of  
the likes of Kurt Gödel and Niels Bohr before them, bring to life 
powerful models of interpretation and execution. The notions of 
constraining sensorial or computational limits that they highlight can 
be understood as being generative in nature, as incitements towards 
further queries and inventive responses to dynamic lifeworlds as they 
present themselves at any particular instance. As Elizabeth Grosz 
describes it in her own reading of von Uexküll, an organism’s milieu 
“is an ongoing provocation”, with an organism’s own existence as a 
co-constituted “provisional response to that provocation” (2008, 44).  
At the same time, these theories involve what might be seen as a rather 
leaky form of unification: namely, that for any formalist discursive 
endeavour there will inevitably exist truths that are not accessible  
by the same system that implies them. Just as the machine cannot read  
and write code at the same instant, formalisation here comes up 

WHAT IS EXECUTING HERE?

Figure 3. Stills from “A robot amongst the herd” video by the Australian  
Centre for Field Robotics (2013), portraying a pilot investigation  
regarding the behavioural response of dairy cows to a robot. https://www.
youtube.com/watch?v=S4Dndp-Esd8.
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against a kind of tantalising gap between its expression and execution, 
just as its discrete makeup is itself contingent upon a continuous flux 
and iterability of things (Mackenzie 2006, 36–7).
 In the very undecidability of their nature, such theories and their 
actualisations point to a generative power of execution as it continually 
churns across a spectrum of interactions. Its ongoing moulding and 
puncturing of Umwelts that indicates towards discourse as materially 
oriented and materiality as subject to its own ability to be marked  
and formed. An interfacing and marking of bodies upon one another. 
The forcing or mere leaking of energies of interaction across materials, 
systems, flows, Umwelts. And in the process, the potential reconfig-
urations or coalescings of newly fused ensembles and ecologies of 
the executable that emerge from such interactions. Execution breeds 
execution.

(Skins, Bodies, Tapes, Sites …)

shift. 

As media theorist Friedrich Kittler (2006) highlights in his writing  
on the introduction in the early 1980s and then regular inclusion of 
what was termed as a “protected mode” feature within what is the  
still common x86 family of instruction set architectures,3 logics of 
enclosure have a way of becoming immanent throughout media 
discourse networks. Here the enclosing logic in question is the 
implementation of a built-in restriction that further removes users 
from the real mode4 of ostensibly full access to a computer’s “original” 
Von Neumann architecture.5 Protected mode style features, typically 
referred to as executable space protection, can be implemented 
in a variety of ways. In the example that Kittler is referring to, it is 
a technique applied within CPUs to segregate areas of memory by 
marking them as non-executable, such that an attempt to execute 
machine code in these regions will cause an exception. The NX bit 
(“No-eXecute”) is one example of this. Thus, in contrast to such a 
segregated system of restricted access, in real mode a user should 
ostensibly be able to access and address all areas of the memory 
without any protection mechanism being employed.
 In an ongoing series of experimental works, artist Martin Howse 
interrogates the nature of computational enclosures, with their 
“separation of users and of their desires and affects” (2013a). Howse 
is specifically interested in how, through the establishing of such 
enclosures, “[t]he possibility of transferring execution outside these 
sets of containers or black boxes into the world is resolutely denied” 
(2013a). Many of Howse’s works can be seen to highlight a key  
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question to be addressed with regards to the nature of computation in 
the world. As Howse characterises it in an interview discussion: 

One question I’m very interested in which you could say fuels 
my research is to ask where exactly software executes. Where 
exactly do these seemingly abstract coded processes which 
seriously effects our lives, where do these take place? At first 
it seems simple, somewhere inside this machine or black box, 
a laptop, a smartphone, but looking at it closer there’s no easy 
answer. And I feel that this answer has to do with our skin and 
the Earth. (Howse, in Sayej 2013)

For Howse (with a direct nod in his notes to J. G. Ballard’s Crash),  
one method or exploit for triggering a reacquaintance with the fault 
lines of such a question is the act of shifting the site of an executable 
process from its typical or stabilised domain to a less typical, less 
stable one. To this end, he carries out a range of experiments that  
work to shift computational sites of execution into “new material (data), 
outside the particular confines of a trusted and identifiable process 
or skin” (Howse 2013a). Beyond simply shifting the site of execution, 
Howse can also be seen in these works to be continually foraging 
for and repurposing such shifted arrangements towards alternative 
conceptions and sites of the executable. Looking at almost any of 
Howse’s projects, a lingering question can be seen to take hold: What  
is executing here?

 

 The above images (Figure 4) are from documentations of Howse 
demonstrating the workings of his piece pain registers (2011), which 
uses the ptrace()6 system call to make readings of the opcodes (oper-
ational codes). Opcodes are the portions of machine language instruc-
tions in an instruction set architecture that specify the operation to be 
executed by a processor (e.g. an operation might be “read”, “write”, 
“add”, “jump”, etc.). In Howse’s characterisation of them, opcodes are 
the “bare logical bones of computation” located on the “questionable 

WHAT IS EXECUTING HERE?

Figure 4. Martin Howse’s pain registers (2011). Images courtesy of the artist 2016.
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surface which divides software and hardware” (2013a). The ptrace 
system call ostensibly allows one piece of software (the “parent”) to 
observe, control, examine and alter any aspect of another process 
running on the same operating system. In pain registers, the read-
ings of the opcodes running on a computer CPU are promiscuously 
transposed, with Howse shifting the site of execution of code from the 
instruction pointer over to a machine-operated needle that carefully 
executes an up and down rhythmic pricking upon the skin of its user, 
writing patterned, piercing inscriptions on the skin’s surface according 
to the currently executing processes running on the user’s computer 
(such as the booting up or closing down of a Firefox web browser).
 This is in part a kind of reanimation of the semi-mythical “killer 
poke” from the earlier days of a less materially protected form of 
computing, in which “[t]he computer crash originally referred to the 
disastrous impact of the hard disk’s read/write head on the shiny, 
information-rich surface of the hard drive platter … eliciting violent 
hardware destruction” (Howse 2013a). With echoes of Kittler, Howse 
contrasts such a materially present crash with the pseudo-nature of the 
crash as it came to be presented at the level of software in the standard 
operating systems of the day (such as the “Blue Screen of Death” of 
Windows operating systems):

The promises of the word made flesh are denied in a necessary 
crash; the crash of the operating system is some kind of 
fraudulent non-accident, designed to avoid the Ballardian 
collision and miming the same faked revelation or exposure of 
the pornographic, designed and enacted to draw to a halt any 
potential perversion of the instruction pointer, before it gets  
out of hand. Crash appears as original and volcanic revelation, 
yet uncovers only another unpierced skin layer; in both cases, 
only more protocols. (Howse 2013a)

As hinted at in pain registers, for those users spared/denied of the 
pains and vicissitudes of computing, whether due to choice of software 
and hardware and/or because of a certain privilege that keeps them 
at the higher end of the speed and computational efficiency spectrum 
(and far away from both the manufacturing sites and waste dumps of 
computation’s political economies), shifting sites of material execution 
are perhaps readily painful and intimately charged events, enacted 
as they are at a more tangible level in which their tentative instability 
vibrates in a potentially more visceral and transgressive fashion.
 This potential for tension and resolution between executing 
entities points to execution’s making of necessary distinctions in the 
form of discursive inclusions, exclusions and markings of executable 
entities. Consider, for instance, the originary interstitial gap that 
Turing’s computing model opens up, with its mandate of discrete 
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elements capable of being enumerated and made into effectively 
calculable algorithms for execution upon and by computing entities. 
As a machine that cuts so as to count, the task that digital computing 
sets engineers is originally that of rendering various forms of analogue 
hardware (vacuum tubes, transistors, etc.) signals into discretely 
readable units whose determinations can be accurately analysed and 
reliably carried out from one step to another. In this materialisation 
of Turing’s thesis into actual computing machines, the act of making 
things discrete,7 so as to be computable, becomes one of establishing 
machine-readable cuts: the switchable on and off state elements, or 
flip-flops executed via logic gates used to store and control data flow. 
Such switchable and readable states constitute a practical material 
basis that allows for the writing and running of the executable binary 
instructions of machine code upon a computing machine. All of which 
eventually results in what has become a particularly productive cut, this 
incision of the digital and its seismic materialisation in computational 
form, giving birth as it has to the “manic cutter known as the computer” 
(Kittler 2010, 228).
 Howse is continually after ways of bringing this materiality of 
discursive practices to the fore. Thus skin, as a notably sensitive and 
markable surface, is a site of interest for Howse because of its quality 
as a thing “to be pricked, pointed to, mined, excavated and extruded, 
in order to test, engineer, show and expose precisely something” 
(Howse 2013a). In pain registers, this pricking involves not only the 
code calling the ptrace function but also the creation of the modified 
hardware setup that acts as “an appendage or code prosthetic” for 
translating the opcode values into “needled plunges”. In order for skin 
to take on its quality as skin, various organs, appendages and other 
extensions and externalisations must form so as to be able to touch 
upon (in one way or another) and thus partly point towards its quality 
as skin, as the epidermal border around which markable bodies  
have for so long been demarcated.
 A similar quality of bordering can be seen to work itself into 
Turing’s machine model, which requires its site of discretely arranged 
tape with which an instruction pointer can read and write its instruc-
tions for operation. In this way a key function of the tape is twofold, 
providing (1) a layer of discretely enclosable areas that (2) have 
the ability to be marked. The instruction pointer points to one set of 
computable instructions after another in a mode of execution. In doing 
so, it mobilises various energies and pacts of structural impositions, 
both intensive and extensive, while also having the potential effect 
of consolidating and making amenable certain bodies into its oper-
ating regime. Where execution meets resistance, it is often a question 
of recomposing either the program and/or the executable bodies in 

WHAT IS EXECUTING HERE?
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question (with the application or threat of pain as a knowingly effective 
measure in the case of many organic bodies). Bodies then, as demar-
cated entities within a particular discursive system, are notable sites 
and materially discursive loci that can act as productive points of entry 
for studying the heterogeneous workings and executing processes 
involved in a certain situation. In the case of pain registers, the human 
body and its sensitive layer of skin and nerves act as a particularly 
suggestive site for engaging with Howse’s ongoing interest in interro-
gating a notion of execution in computing, the needle becoming here  
a rather tangible instruction pointer for better impressing its mode  
of execution onto the user, not unlike the harrow of the execution  
apparatus in Kafka’s Penal Colony, to which Howse also makes refer-
ence in his writing (2013a). Indeed, Howse sees pain registers as 
pointing towards an even older computational reference, with its 
punctuating of executing processes upon the skin of its user enacting 
a “knowing reversal of the operation afforded by the punch card, that 
other surface lying historically at a beginning for user software with 
Jacquard’s loom” (2013a).
 Pain registers’ shifting of the site of execution from the CPU’s 
instruction pointer to the skin can be understood to enact a method of 
materialising the cybernetic epistemology of a “unit” of information as 
“a difference which makes a difference” (Bateson 2000, 315-318) via 
the self-same cybernetic apparatus and onto the user’s skin. Via such a 
seemingly simple shift, the piece accounts for a sense of difference as 
computation is executed as “marks on bodies, that is, the differences 
materialized” (Barad 2007, 89). In the context of the Jacquard loom and 
computing pioneer Charles Babbage’s well known adoption of certain 
of its properties, it is important to pay heed to the ways in which 
any cut is also a cutting out. Just as Babbage’s model for computing 
proved prototypical of those that were to come, so too would its 
partitioning and making invisible of the work, labour, materials and 
energy expended in sustaining seemingly seamless automation. 
From the very beginning, the many bodies involved — their often 
marginalised and “nimble fingers” (Nakamura 2014; see also Gallardo 
and Samson in this volume on the presence of hands in contemporary 
capitalist modes of production) that continue to remain at best as 
footnotes in histories and practices of computing (Plant 1995, 63–4). 
This despite their crucial role in the creation, running and sustaining 
of computational economies, whether at the level of manufacturing 
(Nakamura 2014), programming (Plant 1995; Chun 2005) or networked 
community management and support (Nakamura 2015). Ada Lovelace 
programming under a gender-neutral pseudonym. Turing’s chemical 
castration. ENIAC Girls and Mechanical Turks. Obscured bodies and 
invisible hands of execution.
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 To summarise, execution in the standard model of computation 
such as Turing and others originally put forward, involves some kind 
of privileging of a discrete and symbolically enumerated logic of 
enclosure in the name of executability. It defines the rules and limits 
of its procedures, and in doing so, creates various kinds of executable 
entities. When executed, the executing process in question presents 
its programmatic imposition within a range of other executing 
processes, the executing process in question aiming to make operative 
the differentiating cuts of its particular material discursive makeup. 
Execution in this sense is both a discursive attempt at defining 
differences and material enactment and working through the various 
material discursive queries that arise in such attempts. Thus, execution 
is not merely the computability of something but the actual practice 
and execution of this computability in the world and over time; 
each instance of execution bringing the wound-up velocities of its 
discursively established logical abstractions into contact with  
the frictional and situated materials of its executing encounters.  
An ongoing interplay of affordances whose multi-scalar ensembles  
of bodies and sites operate as situated and compositional bearers  
of a certain propensity and potential for execution.

Interpreters

In this summer of 1915 [a three-year-old Alan Turing] made  
his first venture in experimenting: as one of the wooden sailors 
in his toy boat had got broken he planted the arms and legs  
in the garden, confident that they would grow into toy sailors. 
(Sara Turing 2012, 10)

The code of nature maintains consistency and flexibility by 
repressing itself from one level to the next.  
(Jack Burnham 1974, 74)

What is executing here? … As Karen Barad has elucidated (drawing 
from the example of quantum physics and its highlighting of the 
formative impact of the mediating apparatus and its observer 
effect), “[m]atter and meaning are not separate elements. They are 
inextricably fused together” (2007, 3). Discourse and its interpretive 
efforts are dependent on materials and perceptual-effectual devices 
whose operations are themselves dependent on the various material 
affordances and energies of the components that make them up.  
Forces that are in turn moulded and interpenetrated by further 
embodied, technical, social and nonhuman energies of any situated 
instance. In order to both address and expand upon this ongoing 
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prompt from Howse’s work and to cover some more of the specifics of 
execution, a further work of Howse’s will be brought in for discussion 
here: his Dark Interpreter effects processors.
 In computing, an interpreter is a procedure that executes source 
code in what is an ostensibly more on-the-fly fashion, specifically 
because an interpreter doesn’t fully compile a program’s instruc-
tions into machine language prior to execution. As Abelson et al 
characterise it: “An interpreter raises the machine to the level of the 
user program; a compiler lowers the user program to the level of the 
machine language” (1996, 607). Given Howse’s aim of bringing  
the workings of machines into a closer and more direct proximity  
with their users, it is clear why his interrogation of execution would 
lean towards a focus on interpreters rather than compilers. In a  
recent essay, “Dark Interpreter — Provide by Arts for the hardnesse  
of Nature”, Howse outlines his own take on interpreters:

What is an interpreter or an interpretation? Within the realm  
of computer science an interpreter exists as a program, devised 
in earth, in hardware, which instantly translates language into 
action, into execution and material or breath, either directly 
or through an intermediate translation. The interpreter must 
itself be described in a language, which, Orouboros-style 
can perhaps be the very same language which is interpreted, 
thus slowly and seasonably bootstrapping itself into a wordy 
autumnal existence and a cycle of development. It seems as if 
interpretation must always come after a writing; seasons are not 
reversed or coming before. Yet, following the season/reason of 
the lake (the return), what is to come is what has happened  
— it is always repeated and returning; the base principle of 
scrying is reading the palimpsest which is the Dark Interpreter, 
and like-wise interpretation in this sense is nothing but 
divination, knowing how to execute that which comes later to  
be uttered. (Howse 2015)

It is a rich and characteristic passage of Howse’s, highlighting an 
ecological take on execution as seasonal cycles of sedimentation in 
which interpretation is simultaneously a divination of future utterances 
and a palimpsestic bootstrapping onto sets of already existent, 
sequential processes of execution and interpretation in the world.
 In his knowing reappropriation of the shadowy figure of the Dark 
Interpreter from Thomas De Quincey’s writing on the productive 
“ventilation of profound natures” that pain brings forth ([1891] 2009), 
Howse further develops his thinking on execution in relation to his  
new set of noise processing sound generators, which he gives the name 
of Dark Interpreter to. In doing so, Howse repurposes De Quincey’s 
shadowy figuration of interpretation by shifting it into the realms of 



229

computing and noise generation, in this case, via a “skin-sensitive 
electronic instrument” (Howse 2015) capable of translating, or rather 
interpreting, the conductions of body capacitance, skin resistance and 
biological micro-voltages into noise generation. Crucially for Howse, 
“The Dark Interpreter is thus not to be controlled. It is an obsidian 
electronic mirror, the earth and skin itself” (2015). Howse is interested 
then not necessarily in the registering and working with the “dark” 
powers of frenzy and grief such as De Quincey would have it, but 
rather in ventilations and on-the-fly interpretations of what might be 
understood as the (comparatively) nondiscursive abilities of the body’s 
capacity to continually conduct energies all of its own accord.
 

 Howse also situates his series of Dark Interpreters in a direct 
comparison with the CPU of computing: “But what is exactly this hidden 
place of the now, where symbolic orders, where language becomes 
material change at a quantum level? Where words are subjected to 
literal and not literary un-angelled noise … This non-place is the CPU 
or Central Processing Unit, anchoring any technology, AKA. the Dark 
Interpreter” (2015). This presencing mode of Howse’s Dark Interpreter 
can be read in multiple ways: as a referent for the moment of the 
infusion of discursive logics (e.g. information, mathematics, code) with 
their nondiscursive substrates (e.g. entropy, noise, materials); as the 
act of live interpretation and execution as it unfolds in the world and 
in the moment of the now; as a processual, “autoevolutionary machine” 
and executor of Gnostic style programs of universal organisation 
(Howse 2013b, making direct reference to Stanisław Lem’s Summa 
Technologiae, a collection of philosophical essays); or as an incessant 
drive towards creation and execution, as witnessed both in the kernel 
of inspiration that inspires a young Turing to plant the limbs of his 
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Figure 5. Mater Tenebrarum, the third of Howse’s Dark Interpreter series.  
Image courtesy of the artist 2016.
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broken soldiers in the ground and in the same dark, creative responses 
of the soil within which these limbs are inserted.
 As a notion of the Dark Interpreter hints at, a key issue that can 
be seen to arise in Howse’s works is the interplay of discursivity and 
nondiscursivity and the way that each potentially infects the other. 
As Abelson et al. remind readers of their well-known textbook on 
the structure and interpretation of computer programs, “the most 
fundamental idea in programming” is that “[t]he evaluator,which 
determines the meaning of expressions in a programming language,  
is just another program” (1996, 360).8 In their work to materialise 
Turing’s and others’ formulations on computation into reliable 
executing machines, engineers of the time had to work hard on 
making matter and phenomena such as electricity into necessarily 
reconfigurable and controllable elements that could consistently carry 
out the operations of mathematics and logic that would flow through 
them. In his essay on this key phase in electrical engineering, artist 
and writer David Link highlights how this engineering of matter as 
reconfigurable can be seen as the culmination of an intense history 
of experimentations with electricity, leading to a situation in which 
engineers “no longer understood natural phenomena, such as 
electricity, as fate and fact to be grasped descriptively, but as material 
that could be formed in any number of ways” (2006, 41). Combined 
with Claude Shannon (1938) and others’ work on formalising the way 
in which relays and switching circuits could be utilised for executing 
logic functions, a kind of decisive tipping point can be seen to be 
crossed, one in which a powerful mode of discursivity becomes 
materially executable on these new computing machines.
 Turing’s (1946) own proposal and work on his Automatic 
Computing Engine (ACE) ably highlights this flexible mobility of 
meaning and matter. In it, Turing outlines how mercury-filled acoustic 
delay lines9 can be used to form a high speed storage component in 
the machine. According to this setup, five-foot-long tubes of liquid 
mercury (or other liquid alternatives) with quartz crystal transducers 
are injected with carefully controlled pulses of electricity (about a 
microsecond apart) that, via crystals on one end, propagate ultrasonic 
wave patterns along the length of the tubes, whose varying amounts 
of energy can then be reconverted, via crystals on the other end, back 
into electricity whose resultant voltage must in turn be sufficiently 
amplified so as to give a readable output that can then be used to 
gate a second standard pulse generated by the clock. In this creative 
manipulation of materials, logically encoded bits of information are 
progressively shifted across metal, rock and liquid, at one point riding 
upon sound waves that are themselves propagated via the undulant 
affordances of mercury. In all of this, a kind of tectonic material 



231

discursive rumbling can be seen to be working its way across the 
exponential range of practices infused by this model of computability 
and its execution in the world. This highly transducible form of 
information processing, one that, despite its many prickly, error-
prone and difficult to control physical elements, begins to call forth a 
diverse array of materially switchable and relayed forms of executable 
operations into the world.
 Such flexible and mobile forms of transduction and recursivity 
in the execution of programmed material discursive pursuits poses a 
question of what exactly the nondiscursive becomes in such setups.  
In his article on stack software structures, Rory Solomon poses the 
question of “whether it is truly possible to access nondiscursive layers 
of media, and what that even might mean” (2013). Using the examples 
of both the functional call stack within programming languages and  
the more general purpose diagrams of application stack software 
architectures (with their pyramids, cones, cylinders and other diagram-
matic heaps of sedimented computational layers stacked one over or 
below the other), Solomon highlights the way in which a mode of last 
in, first out interpretation and execution, as well as other stack-like 
models can serve as a helpful reminder of how one discursive system 
can bootstrap and further build itself off of other discursive systems,  
a cycle of layering and sedimentation that points to discourse and 
interpretation as both historically sequential and highly contingent.
 Just as the meaning of expressions in a programming language  
are themselves determined by other programs, one can of course 
speak of other such recursive relations. As media theorist Alexander 
Galloway emphasises in his work on network protocols, “the content  
of every new protocol is always another protocol” (2004, 10). Or, as  
in the example of source code that Wendy Chun deconstructs, a 
notion of software code as “source” is a distinct glossing over of the 
“vicissitudes of execution” (2011, 53), one that ignores the fact that 
source code is historically posterior to object code, as well as the 
more direct matter that source code is not itself executable, but rather 
must be compiled and thus is subject to other elements, operations, 
protocols and discursive institutions that could themselves be posited 
as source. Paul Kockelman captures the crux of the matter:

just as a bicycle (as a relatively large instrument) provides  
an interpretant of the function of the smaller instruments that  
make it up (e.g., spokes, pedals, chains, etc.), and just as these 
smaller instruments provide interpretants of the purchases 
provided by the affordances they incorporate (e.g., steel, plastic, 
rubber), an accumulator provides an interpretant of each of 
the logic gates that make it up, and each of these logic gates in 
turn provides an interpretant of the purchase provided by the 
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affordances it incorporates (from silicon to solder, depending 
on the current state of technology). In short, just as one can 
zoom out to the function served by many interconnected digital 
computers (qua the Internet), however wide, one can zoom  
in to the purchase provided by many incorporated silicon  
atoms, however narrow … In other words, do not get hung  
up on the fact that instruments are “derivative” agents. There 
is no life form that is not a derivative agent in this account. 
(Kockelman 2011, 723)10

All of which serves to highlight a perspectival nature of discourse 
and its material purchase; how any “agential cut” (Barad 2007) and 
interpretation is itself built upon certain black-boxed supports that are 
nonetheless interoperating and potentially material discursive mobile 
entities of their own.
 Much of Howse’s own practice can be understood as highlighting 
just such a contingency in execution. In his method of applying forms 
of engineering towards the creation of contraptions in which compu-
tational logics and materials are made to unravel their own enclosing 
drives, it seems clear that Howse’s implementations veer towards what 
could be described as a promiscuous mode: an intentionally perverse 
mode of inquiry and method of execution aimed at unsettling the more 
stratified interpretive modes of executing machines as they have often 
tended to become. To this end, Howse launches his materials (code, 
chemicals, software, needles, soil, circuit boards, crystals, EEG readers, 
Amanita muscaria fungi, etc.) up to their stratic limits, pushing them 
to their perceived frictional and/or fictive constraints. Like the unruly 
particle of physics, potential sites of executability flash back and forth 
across these various works: surfacing as a computer crash; a needle 
pressing the skin to its breaking point; a slime mould becoming runny 
and separating itself from a sufficiently stratified solid. Each instanti-
ation, leakage and interpretation suggesting both further routes for 
transgressive expression and new potential supports for material  
and endophysical enclosure.
 What is executing here? Again, the command line’s pushy  
prompt. In each or any shift enacted in these works, there is a certain 
bringing to the fore of materialised sites of contact and exchange that 
inscribe and articulate their particular capacities amidst a range of 
ongoing, active ecologies of execution. In the example of von Uexküll’s 
tick, execution is envisaged as the launching of an action in response 
to a threshold event that triggers an executable response on the part 
of the tick. A dangerous promiscuity of skin glands and subjectivities. 
In Kittler’s exposition on the implementation of protected modes that 
further solidify perceived divides in hardware from software, one 
is made privy to the creation and sedimentation of certain kinds of 
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notable layerings between the material and discursive. In response 
to the often misguided projections of any such enclosing drives, 
Howse positions the executable as “the real, that which is enacted 
and constructed by software in/as the world itself” (2013a), aiming to 
remove any sense of a privileged view from the outside. In doing so,  
he highlights the interpenetrative entanglements and generative 
powers of matter and discourse across a range of charged entities, 
practices and sites of execution. In pain registers computational 
execution is palimpsestically traced off of the computer’s operational 
codes and transduced via a needle onto a layer of generative skin. 
In the Dark Interpreter the skin’s promiscuous capacities become 
themselves executable inputs for contagious, noisy divination. In 
Howse’s Earthboot execution worms from the soil into the circuits of 
a bespoke trowel of a motherboard. In Diff in June (2013) a summer’s 
day’s worth of executional traces are excavated from the changes in 
the register of a PC’s file system and spilled out into a 1,673 page 
graphomanic archive and tribute to micro-instructional executive 
ardour. And in Sketches for an earth computer (2014–2016) collections 
of earthly materials and naturally provided for telluric flows and 
atmospheric inputs code an embryonic assemblage that regardless of 
its comparatively unrefined state will inevitably execute these inputs in 
one way or another. In any lingering sense of doubt at times as to their 
executability, the very potential of the executable. Its needle furrowing 
across sedimented surfaces, unearthing unstable interpretations and 
potential leakages in these stacks that bury and unbury;11 the codes 
and materials growing wild, producing opaque excess and new 
“alliances of bastard components” (Fuller 2005, 103).
 This becomes that. Information, entropy and the liveliness of 
materials bring forth ongoing encounters and sites of execution. 
Amidst such an ecology of executions, interpretation can be 
understood to “haunt” (Gitelman 2013, 3) the act of processing,  
even if only in its basic effect of mobilising certain energies and 
their further generative and questioning prompts. Thus the discourse 
network, as a result of its own demonstrative interpretative power,  
can increasingly be seen to be unravelling long held notions of a 
human-centred interpretative agency. At the same time, emerging  
from the mills of Babbage’s beloved nineteenth century factories,  
the invisible hands and instruction pointers of capitalism and Moore’s 
law steadily accumulate their own uneasy returns in the geological 
record. The dark interpretation of the moment: Anthropocene.
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Notes
1. Indeed, any notions of complexity 

are themselves subject-specific 
formulations. Von Uexküll: “All animal 
subjects, from the simplest to the 
most complex, are inserted into their 
environments to the same degree of 
perfection. The simple animal has a 
simple environment; the multiform 
animal has an environment just as  
richly articulated as it is” (50).

 2. Turing’s name and work is often 
invoked in this essay as a stand in for 
what can easily become an exponential 
list of a range of actors involved in 
various key achievements in regards 
to both the theoretical horizons and 
practical materialisations of computation.

 3. A family of backward compatible 
instruction set architectures introduced 
in 1978 by Intel with the release of their 
8086 central processing unit. Despite its 
age, the x86 architecture continues to 
be one of the most used and dominant 
computer architectures, featuring in 
most desktops and laptops, as well as in 
many of the various hardware setups of 
contemporary networked cloud services.

4. Like the tightly wound psychoan-
alytical schematics of Jacques Lacan, 
protected mode can be seen to act here 
“as both the enemy and co-existent 
partner of a Real Mode” (Kittler 2006, 
359–60).

5. A stored-program computer 
for the processing, transmission and 
recording of inputs and outputs in 
which numerically encoded program 
instructions and data are stored in 
the same read-write, random-access 
memory and accessible via a common 
bus. Protected mode style features 
indicate towards a general trend of 
modifications to the Von Neumann 
architecture. In fact, the majority of 
modern CPUs (including many variations 
of the common x86 microprocessors) 
also incorporate aspects of the Harvard 
architecture model, a setup in which 
program instructions are stored in 
physically separate storage pathways 
and accessed by a separate bus, thus 
allowing instructions and data to be 
fetched in parallel. These hybrid 

models of Von Neumann and Harvard 
architectures are typically referred to as 
a Modified Harvard Architecture, with the 
most common modification involving the 
implementation of a memory hierarchy 
via a CPU hardware cache that allows 
for certain separations of instructions 
and data (typically for speed or security 
reasons) while still retaining the 
flexibility of a unified address space that 
an underlying Von Neumann architecture 
gives.

6. Accompanying statement to a short 
video by Howse on the ptrace() call: 
“Date of origin: 1979. Author/inventor/
context: Seventh Edition Unix, Bell 
Laboratories. An operating system call, 
first implemented in Version 7 of AT&T 
UNIX in 1979, which allows one piece of 
software (the parent) to observe, control, 
examine and alter any aspect of another 
process running on the same operating 
system. The ptrace call is commonly 
used to debug running code and can 
be considered as an active language, 
infiltrating and interrogating, snooping 
on and injecting code into living, running 
processes; an active language projecting 
a potential process promiscuity within 
the machine. Ptrace shifts the site of 
execution and is nowadays commonly 
viewed as an unnecessary security risk” 
(Howse, https://vimeo.com/86690846). 

7. As Turing and von Neumann were 
both well aware of, when comparing 
what Turing describes as the “idealised 
machines” of his formal descriptions 
of “discrete state machines” to their 
instantiation into “actual machines”, 
the very materiality of these machines 
means they are of course not actually 
discrete. Turing: “Strictly speaking there 
are no such machines. Everything thing 
really moves continuously. But there are 
many kinds of machine which can be 
profitably thought of as being discrete 
state machines” (1950, 439–440).

8. Evaluator being another term for 
interpreter. In speaking of execution, it 
can be helpful to compare and contrast 
the many alternative phrases invoked in 
its place within computing. For instance, 
if execution has a sense of suggesting a 
kind of decisive moment, the common 
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terminology of “running” a program 
brings more readily to the fore the 
durational aspects of live execution 
(“runtime”) and the ongoing and 
necessary processes of upkeep involved 
in any processes of computation (see, 
for instance, Linda Hilfling’s essay in this 
collection, or Kafka’s penal colony officer 
and his frequent outcries of designerly 
frustration at the ongoing work required 
to keep the execution machine in not 
only working order, but at a level of 
pristinely polished condition that does 
sufficient justice to its own pointedly 
performative act of execution).

9. Turing later acknowledged 
the influence of J. Presper Eckert’s 
pioneering work on mercury delay line 
memory in this particular setup of his.

10. See Marie Louise Juul Søndergaard 
& Kasper Hedegård Schiølin’s 
contribution in this collection on 
“Bataille’s bicycle” for a notable 
interpretation of a further purchase 
afforded by the bicycle.

11. In outlining his implementation 
of a last in, first out stack data structure 
as part of the design for his Automatic 
Computing Engine, Turing designates 
the terms “bury” and “unbury” (1946, 
11–12 & 30) for the calling and returning 
from subroutines (what were called 
“subsidiary operations” in Turing’s 
terminology).
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