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(ping) pong
By LASSe ScherFFiG

What do we do with 
the computers that 
surround us? And 
what do we see on 
their screens? Three 
games help under-
stand the nature of 
‘interaction’ as the 
interplay of control-
ling and being con-
trolled by symbolic 
representations – 
that are created in 
action.

In 1968, Valie Export pre-
sented the installation ping 

the format of interactive me-
dia art installations to come. 
As such a transitory piece be-
tween old and new media, its 
criticism of cinema as an ap-
paratus of control anticipated 
much of the later critique of 
interactive media that speaks 
of “conditioning of a viewer 

pong, a film to be played us-
ing a paddle and a ball. At the 
same time, Ralf Bear con-
structed the Brown Box – the 
prototype of a game that later 
would be named Pong, fea-
turing similar game play: hit-
ting a bright spot on screen 
with an, albeit virtual, paddle. 
These two ping pong games 
strangely reflect a third ‘game’, 
set up by Norbert Wiener in 
1941: an experimental system 
in which a person had to hit a 
white spot of light projected 
onto a wall using a second 
spot, controlled by a joystick. 

ping pong was meant as a 
critique on the dispositif of 
cinema but also anticipated 
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between sign and signal processes – they are 
‘algorithmic signs’, perceivable (by humans) 
and computable (by computers) and thus 
connecting the aesthetic/perceptible with the 
algorithmic domain. 

Division of labour
Nake also evokes Karl Marx’ description of 

an industrial and capitalist production process 
that generates a division between commodity 
and product, separating work from labour, and 
production from life; a duplication where the 
market outshines the labour (128). With tech-
nology, the worker is relieved from the duty of 
performing a task, and his/her work is reduced 
to controlling that nothing goes wrong in the 
process. Though less of an effort, and hence a 
liberation, this kind of monitoring is also alien-
ating. The crafting skills vanish, and produc-
tion is distanced from life. 

Sketchpad suggests a new moment in the 
division of labour. The coupling of sign and 
signal enables the designer to draw parallel 
lines, duplicate drawings, etc. with virtually no 
effort. Like other technological tools, 
Sketchpad exceeds the bodily limitations of its 
user. However, apart from being an extension 
of the hand, the coupling of sign and signal is 
also an ‘augmentation of the human intellect’ 
(as described by another pioneer from the six-
ties, Douglas Engelbart). This makes the de-
signer a craftsman (once again) – an ‘intellec-
tual labourer’. Through the software, the 
designer is liberated from boring technicali-
ties and allowed to focus entirely on his/her 
creative skills: Life and work becomes one in 
the non-alienated designer.

consumer control
Have the aspirations of the avant-garde 

(everyone can be an artist) come through with 
software (=no more alienation)? To unveil this 
all-encompassing cover-up, one must focus 
on the work of the interface, and analyse the 
production of compatibility; the work of the 
interface. 

Compatibility between signs and signals 
has for decades been conceptualised terms of 
‘user friendliness’. Today, in contemporary in-
terface culture, the interface has become a 
model for consumer control. Within the com-
puter game industry for instance, gamers can 
produce their own interfaces to the game. In 
fact, this kind of participatory innovation is 
encouraged by the game producers – but only 
as long as the alternative interface does not 
threaten business. Game companies prose-
cute gamers who come up with their own in-
terface business models. This is evident in the 
example of the WoWGlider, a programme that 
automates the repetitive work-like actions of 
game avatars to increase one’s level in the 
game World of Warcraft. Eventually, the gam-
er who invented the program was met (in his 
house) by lawyers from the game producer. 
Following, he was sentenced to pay a 6 mil-
lion. US$ fine (Boyer): Players have to work.

Alienation 
In online game communities as well as 

platforms for file distribution (Appstore, Xbox 
Live, etc.), and in many other examples, the 
relations between signs and signals are con-
structed as if there are no alternatives – you 

just have to click ‘accept’. Participation is com-
pulsory, but defined by nonnegotiable terms 
and conditions. 

This expresses a possible alienation from 
the interface. The human-computer interface 
that addresses the juxtaposition and incom-
patibility between the work of the computer 
(processing signals) and the work of the oper-
ator (processing signs), is designed as if there 
legally and perceptually is only one way to 
make the two compatible. In this, the user po-
tentially becomes alienated to the process of 
compatibility. This calls for new visions of al-
ternative compatibilities, and an interface 
criticism that is able to analytically and con-
ceptually deal with the construction of com-
patibility.

Pong is an early 
specimen of a new 

type of machine 
uniting the Universal 
Turing Machine with 
the control principle 

of feedback: the 
Feedback Machine.

compeTinG 
compaTiBiliTies

is the ‘interface’
an alienating

ideal for human/
computer activity?

By chriSTiAN uLriK ANDerSeN 
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compatibility in the interface 
can be constructed in different 
ways. This forces us to think 
critically about the mecha-
nisms of control that are exer-
cised when not only man meets 
the computer, but also when 
one level meets another with-
in the computer, computers 
meet each other in a network, 
or when hardware meets soft-
ware.

The German computer artist Frieder Nake 
urges us to begin by thinking on the division 
between signs and signals. Nake uses the ex-
ample of Ivan E. Sutherland’s Sketchpad from 
1962 to explain a basic incompatibility in the 
computer interface. Sutherland suggests that 
a successful drawing and design program de-
pends on ‘the double existence’ of the draw-
ing. It is at once an object in a complex data 
structure, and a visually perceptible object on 
a screen. Sutherland’s separation of data pro-
cessing and visual representation is a division 
between machine-like signals and human 
signs. Interfaces exist to create compatibilities 

Frieder Nake and ivan Sutherland in conversation (Photo cc: christian Graf)

Feedback Machines between 
computation and control
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through a work” (Daniels 
176), behaviorism and illu-
sion.

Unlike ping pong, the 
Brown Box technologically 
couples human action to vis-
ual representation, yielding a 
system in the tradition of the 
feedback systems from the 
era of “classical control theo-
ry” (Bennett). But commer-
cial success did not arrive un-
til this analog system was 
re-created as a digital com-
puter and named Pong. This 
shift changed the man-ma-
chine coupling from direct, 
causal and indexical, to indi-
rect, conventional and sym-
bolic – or illusionary.

sionary representations. As 
feedback systems, they exhib-
it circular causality. They thus 
are not simply mechanisms 
controlling behaviour but 
equally are controlled by it. 
The stable patterns emerging 
in feedback systems by Heinz 
von Foerster have been de-
scribed as ‘objects’. The ob-
jects at the interface hence 
may not solely be described 
as symbolic significations 
specifying behaviour, they 
also are enacted through be-
ing acted upon – within the 
dynamics of computation and 
control, and oscillating be-
tween conditioning and free-
dom. lscherff@khm.de

Wiener’s experiment also 
is part of the era of classical 
control. It was built to test the 
famous anti-aircraft predic-
tor: a machine to predict the 
movement of an airplane. Its 
core was a feedback mecha-
nism, constantly adjusting 
predicted to observed behav-
iour. Although it ultimately 
failed, it later served as a 
powerful narrative backing 
the idea of Cybernetics as a 
universal science of feedback 
(Scherffig). But who is con-
trolling the course of an air-
plane under fire: the pilot 
evading fire or the gun opera-
tor producing it? Generally, 
the closed loops of feedback 

yield ‘circular causality’. 
Causes are distributed and 
effects only emerge as stable 
patterns within the behav-
iour of the whole, rendering 
the very idea of agency prob-
lematic. 

Feedback
Machine

In Pong, these two devel-
opments converge: an analog 
feedback system is translat-
ed into the digital domain 
yielding a paradigmatic case 
of ‘interaction’. Pong hence is 
an early specimen of a new 
type of machine uniting the  

Universal Turing Machine 
with the control principle of 
feedback: the Feedback  
Machine.

The convergence of these 
traditions implies their re-
spective problems. As digital 
machines, Feedback  
Machines use symbolic, illu-

Lasse Scherffig

Drawings produced by Sketchpad
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ThreaT of 
DisconnecTion
Any network connecting people, devices or systems meets its adversary in disconnection. 

Atomic bombing of Nagasaki on 
August 9, 1945. The picture was 
taken from one of the B-29 
Superfortresses used in the attack. 
(National Archives image 
(208-N-43888))

Re-thinking 
the inteRnet

Disconnection
The threat of disconnection, in Baran’s 

thought, leads to a model of a distributed net-
work that has been called as one of the most 
important technological diagrams of our cen-
tury. (Galloway 11-12) Simultaneously it is  
a push towards digital technology, new at  
the time. Baran’s system chops information 
into digital packets and reconstructs it in the 
target location. This was highly sufficient  
for what was described as “minimal essential 
communications,” an euphemism for the 
President to be able to send a command: 
“You are authorized to fire your weapons” or 
“Hold your fire” (“An Interview with Paul 
Baran” 14). 

Moreover, the threat of disconnection ex-
plains why the distributed network is made to 
grow and adapt machines and technologies 
within its system; since threat does not have 
its own operable logic, it adopts the idea of the 
doctrine of Mutual Assured Destruction. 
While MAD presupposes a total destruction 
that will deterritorialise the whole planet, dis-
tributed network reterritorialises this threat in 
advance to a global low-cost network that will 
survive the destruction. 

In conclusion, the threat of disconnection 
can be seen a force behind the developments 
of our current network culture. At any rate, it 
helps us to understand the myth of the Inter-
net being a product of nuclear war, and  
illustrates its consequences that are not 
merely political but also technological and 
material. tjkarp@utu.fi

network that would survive in the event of nu-
clear strike and be operative in order to strike 
back: “The basic network configuration was 
simple. Avoid central node. Build a distribut-
ed network of nodes, each connected to its 
neighbor. How much redundancy of connec-
tions are needed for survivability?” (17)

While a typical analysis would suggest that 
disconnection is contingent upon a network, 
taking place accidently when some nodes of 
the network cease to communicate with each 
other due natural disasters, hardware failures, 
or human actions such as cyber attacks, 
Baran’s texts suggest that there is also another 
way of conceiving accidents – through discon-
nection. Instead of thinking accidents to be 
surprising failures that unexpectedly befall 
the machine, it is possible to see that ma-
chines are produced and molded against their 
typical accidents, as argued by Paul Virilio 
(211-212). For example, cars are designed to 
avoid and survive road accidents, ships are 
designed to avoid from sinking, and a network 
is designed to avoid disconnection. 

Notably, it is not disconnection as some-
thing already actualised that becomes a cause 
for the internet to emerge. Rather it is the 
threat of disconnection as a potentiality, or 
quasi-cause that sets the conditions of emer-
gence (Massumi 35). It is the threat of discon-
nection coming from the outside that forces 
Baran to develop a new method of communi-
cation and control. “Something in the world 
forces us to think,” as Deleuze puts it (176). We 
see this active in Baran’s case. It forces him to 
move away from familiar concepts towards 
new configurations of material reality.

By Tero Karppi 

Generally disconnection means a 
break or rupture in communica-
tion. It, however, is not exclusively a 

negative concept. On the contrary, when dis-
connection is turned against connection new 
modes of communication emerge. In the fol-
lowing it is argued that the myth of the mili-
tary origins of the Internet can be understood 
from this basis. 

As it is well known the foundations of the 
internet were created during the Cold War era 
in the shadows of the potential nuclear war. Es-
pecially the writings of Paul Baran, one of the 
developers of a distributed network and pack-
et-switching, make the connection between 
the threat of nuclear war and the emergence of 
a particular network model imminent. For ex-
ample, “On Distributed Communications  
Networks” (1-9) a famous report by Baran, 
“roots the Internet in the darkness of the Cold 
War and emphasises surviving (or fighting) 
nuclear war rather than sharing computer re-
sources” (Rosenzweig 1533).

According to Baran, in the political climate 
of the 1960s, the “most dangerous situation 
was created by the lack of a survivable com-
munication system” (“An Interview with Paul 
Baran” 10). Nuclear weapons were scattered 
around the nation in order to survive a cen-
tralised attack. However, to remain operable 
these weapons were also dependable on a 
functioning network of command and control 
communications. With this in mind Baran 
outlined fundamentals for a communications 
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