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In the ever expanding world of software art, is it possible to obtain a balance between 
input and output? Furthermore, is such a balance important?

In the instances referred to in this essay, input, can include the code itself, or actions and 
data fed into the software, and output will refer to, the result of the running of the software, 
whether that be audio, visual, a stream of numbers, or in some cases, nothing.
The term software will also refer to “a set of formal instructions that can be executed by a  
computer, or as code and its execution at the same time...”1By following this definition of 
the term, we are already narrowing the field down, from any kind of “computer art”, to 
works making using of programming and code as the main premise.

There are a few ways for software art to be represented in the art world, we may see only 
the outcome of running the software, we may see both the outcome and have access to 
the code as well, or, we may just see the code alone, without even the need for it to be 
run, it is most likely other forms exist, but this essay will focus on the three noted.

 The first form is notable in works such as the Barbarian Group's Biometric Butterflies2 

installation.
The work itself consisted of 2 parts. The first part is the generation of a series of butterflies 
which were later actualised through laser cutting of paper. The second part is the 
installation of the butterflies, and the simulation of their movement, triggered by movement 
tracking in the gallery itself. While the hardware side of this project is discussed 
reasonably on the groups website, the software side of the project is left very brief, with 
only one mention of the languages used, and 3 mentions of use of “algorithms” in creation 
of the butterflies. This appears to hold to a belief that the hardware, or “real world” aspect 
of the project is of a much higher value than the software behind it, in this case, output 
comes at the ignored expense of input, although the page header states. 
“A generative butterfly installation on display at the McLeod Residence.”3 
We aren't given much, in any information of how the process was generative, beyond 
being told “This is run for a few thousand generations”4

Which if anything, can be interpreted as a system of trial and error, which differentiates 
from a generative system as a“virtual world where “autonomous creatures” live on 
resources they draw from an environment conceived like a substrate.”5

This idea of putting the real world hardware aspect of an artwork before the “behind the 
scenes” secret world of programming is opposed by Lev Manovich, who in his paper on 
software art, “Generation Flash” says of the software artist,
"this act of code writing itself is very important, regardless of what the code actually does 
at the end"6

This appears to be at the complete opposite end of the spectrum from the conduct of the 
Barbarian Group, but Manovich says furthermore,
“visual output of mathematical functions,particle systems... are welcomed on the plasma 
screens.”7

Again, we are confronted with the need for an aesthetic output. The code itself is not seen 

1 Goriunva, O (2007) “Software Art” (http://www.digitalartistshandbook.org/node/26)
2 Barbarian Group, The (2007) “Biometric Butterflies”(http://www.mcleodbutterflies.com/)
3 Ibid.
4 Ibid.
5 ChenChen, C. , Hoyami, J.(2007) “Autonomous Systems for Interactive Digital Art”
6 Manovich, L (2006) “Generation Flash,” New Media, Old Media: A History and Theory Reader
7 Ibid.
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as worthy  of exhibition, we still have little to no interest in it. 
But keeping with the idea of Manovich's that it is the act of writing the code which is of 
importance, and not it's function or purpose, one can draw a comparison to the art of Perl 
poetry.
Perl is a high level programming language originally developed by Larry Wall.8 During it's 
time as one of the leading cross-platform languages, some users began using the syntax 
of the language poetically. One of the most well known examples of such poetry is the 
poem, jabberwocky.pl9, a “port” of Lewis Carroll's “Jabberwocky” poem. 
While this poem does offer output, it is of little importance it's understanding. Other Perl 
poetry, is strictly non-functional, and “looks more like standard English free-verse 
poetry... ... built around one or more Perl reserved words that also carry a weight of  
meaning in English.”10 
A method of writing visible in Sharon Hopkins' “reverse”

“do not, friend, alarm, "the flock"; 
wait until later; 
warn "someone else" 

& die quietly if-you-must;”11

While this program makes use of Perl syntax, it calls upon variables undefined in any part 
of the program. For example, the computer has to “wait until later;” “wait” and “until” both 
being time oriented commands, awaiting the execution of “later;” before proceeding to the 
next line, where the line read “warn someone else” would be interpreted by the computer 
as to execute the “warn” function, as “something else”, giving the read out “warning: 
something else”. But, execution of the program in this case is not something intended by 
the author, as it serves no use to the computer, or reader, to do so.
Another way of writing non-functional software art is visible in the website 
“http://www.hasthelargehadroncolliderdestroyedtheworldyet.com”, which upon further 
inspection of the pages source-code, reveals the following;

<script type="text/javascript">
if (!(typeof worldHasEnded == "undefined")) {
document.write("YUP.");
} else {
document.write("NOPE.");
}
</script>
<noscript>NOPE.</noscript>
</div>12

While the script, in this case JAVASCRIPT, exists, and should run properly, it calls upon 
the value of “worldHasEnded” the value of which is both indeterminable due to logical 
reasons, and also because there is no feed into the script to give such a value.
Given that because of this, the script is now functional, we see the addition of a second 
section, which merely bypasses the script and prints “NOPE.” as is seen from the front of 
the page.

8 http://www.perl.org/about.html
9 http://www.runme.org/feature/read/+londonpl/+34/ 
10 Hopkins, S. (1992) “Camels and Needles: Computer Poetry Meets the Perl Programming Language.”
11 Hopkins, S (1991) “reverse”
12  Kania, M (2008) “Has the Large Hadron Collider Destroyed the World Yet?”
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It is also possible for a piece of software art to be entirely functional, and yet still have the 
code appear as largely in the foreground of a work. In 2001, at the 49th Venice Biennale, 
artists from http://www.0100101110101101.org a n d http://www.epidemic.ws, worked 
together on a virus to be released as part of the exhibition. The virus, titled 
biennale.py13(the .py file extension dictates it as a “python14” script), once executed, would 
search the computer for other python scripts, inserting itself into them, allowing its further 
spread and survival. By revealing the source of the virus, as 0100101110101101.org did, 
on t-shirts, their website and computers running it at the exhibition,   and glorifying it's 
spread, the virus is elevated from simple text, or a nuisance to a “performance, a 
controversial work of art revealing how media hysteria can be theoretically provoked and 
raised.”15If this is the case we see not the output, but the consequences of the output. Can 
0100101110101101.org really take the credit for this? Should Adobe be taking credit for 
every hoax and conspiracy theory that comes about through use of photoshop? Perhaps 
biennale.py is different being a virus, likening it to graffiti, where in a lot of cases, the aim is 
coverage rather than any product or meaning "With viruses, you could get your name 
around the world."16 An idea also close to 0100101110101101.org, who said of biennale.py 
and viruses in general, 
“you don't have to go to museums to see it, the work itself will reach you inside your 
house.”17

Biennale.py, moves us closer to a balance between input and output, while the code plays 
a large role in the exhibition, it's specific output is generally overlooked, and we observe 
instead, the consequences of it's output, and the code itself it recreated in a hard “real 
world” form, being sold on discs, shirts, and even machines running it. Returning shortly to 
Perl poetry, it is possible to find examples that operate both as fully functional programs, 
whilst remaining interpretable by the average reader with no knowledge of the language. 
Craig Counterman's “Ode to my Thesis” fulfils both of these criteria, partially by moving all 
the “logical operators” (+ - & ' ;) to the side, out of the way of the text, allowing a less 
cluttered view of the text as a poem, whilst remaining functional.

“goto MIT; 
sleep "too little", study $a_lot, 
wait, then . 
"B.S.",18 

13 Mattes, E and Mattes F (2001) “Biennale.py”
14 www.python.org
15 Mattes, E and Mattes F (2001) “Biennale.py” (http://www.0100101110101101.org/home/biennale_py/index.html)
16 Dibbell, J. (2006) “Viruses are Good for You,”
17 Mattes E (2001) “Biennale.py”  (http://www.0100101110101101.org/home/biennale_py/index.html)
18 Counterman, C (1991) “Ode to my Thesis”
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Furthermore, when the poem is executed as python code, it outputs a final stanza of;

“I’ll be here a while 
Thesis 
Thesis 
Thesis 
Now I am a Ph.D.”19

Whilst the code on its own, is readable, and would stand as well as the previously 
mentioned poem “reverse”, what separates it, is it's functionality, and further that the 
function is required to complete  appreciation of the text. A balance between the input and 
output is achieved.
It is also possible to create a balance between a non code oriented input and output, in a 
piece of software art, such as seen in John Conway's “Game of Life”20 a system of cellular 
automata, usually not considered art. But it's applications within art are endless, including 
Manuel Braun's “Déplacements”21, featuring life played out on a simple array of computer 
fans. Glitch DS22, a life based sequencer for the Nintendo DS handheld console.
The Game of Life, is in this instance being referred to as having equal input and output, by 
the fact that the user defined input, that is, selection of which cells are active before 
executing the first generation, has become somewhat of an art.
Different shapes and formations can and will completely change the outcome, but a repeat 
of the same original set up, will result in the same outcome. This makes it and other 
cellular automata, an excellent way to set up automated visualisations, which are often 
“very much the type of thing where you have no idea what it's going to look like when you 
build the rules... ...put one little cell in the wrong spot here, and very quickly the whole 
thing just kind of goes to crap.”23 Conway's Game of Life, usually follows a system of input 
being about equal to output, although the output as mentioned is often unpredicted beyond 
a few generations, however it is generally taken that a simple selection of cells will lead to 
a simple output, like one of the simple oscillators, or stable figures mentioned in Martin 
Gardner's article on the Game of Life,24 but a more complex start up can result in infinitely 
repeating patterns, “guns”  that create and “fire off” new cells, as well as many other forms 
noted in the Life Lexicon25. It is the nature of the Game of Life, that likens it to the un-
authored object,26 while the rules and initial conditions are set, there is generally not 
enough forethought able to be put into the “authoring” for it to have a determinable 
outcome, without running the program.

19 Ibid.
20  Gardner, M (1970) “MATHEMATICAL GAMES: The fantastic combinations of John Conway's new solitaire game 
"life"”
21 Braun, M (2006) “Déplacements” (http://www.decept.org/nolife/index_english.html)
22 Truchan, B (2008) “GlitchDS” 
23 Wright, W (2006) “
24  Gardner, M (1970) “MATHEMATICAL GAMES: The fantastic combinations of John Conway's new solitaire game 
"life"”
25 (Compiled by) Silver, S (2006)  “Life Lexicon” (http://www.argentum.freeserve.co.uk/lex_home.htm)
26 McLoughlin, C (2007) “The Un-Authored Object”
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This is where Life falls slightly from achieving a balance of input and output, its 
unpredictability.
But in most other respects, it succeeds in doing so. Though perhaps it is this inbalance 
and unpredictability that allows it to be seen as art, and not as simple a connection as say 
moving a mouse, and having the mouse pointer follow, which would be the perfect 
relationship between input and output, with actions following each other exactly.
It was the imbalance within biennale.py that made it a compelling work of art, moving 
beyond the program itself, to the consequences of running the program, much like it is the 
functionality and not the output of Perl poetry such as jabberwocky.pl that makes it fit 
within both the realms of programming and poetry.
And with such, it can be noted that a perfect balance between input and output is 
undesirable, and that a magnification of action must be actualised on one side to create a 
work of interest within the field of software art.
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