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Abstract

Aesthetics, in general  usage, lays an em phasis on subjective sense perception associated wi th the broad field of ar t
and hum an creativi ty. Drawing par ticular ly on Jonathan Rée's I See a Voice: A Philosophical History (1999), this
paper  suggests that i t m ight be useful  to revisi t the troubled relationship between ar t and aesthetics for  the purpose
of discussing the value of generative code. Our  argum ent is that, l ike poetry, the aesthetic value of code l ies in i ts
execution, not sim ply i ts wr i tten form . However , to appreciate generative code ful ly we need to 'sense' the code to
ful ly grasp what i t is we are exper iencing and to bui ld an understanding of the code's actions.

To separate the code and the resul tant actions would sim ply l im i t the aesthetic exper ience, and ul tim ately l im i t the
study of these form s - as a form  of cr i ticism  - and what in this context m ight better  be cal led a 'poetics' of generative
code.

) {

Aesthet ics

'The taste of the apple... l ies in the contact of the frui t wi th the palate, not in the frui t i tsel f; in a sim i lar  way...
poetry l ies in the m eeting of poem  and reader , not in the l ines of sym bols pr inted on the pages of a book. What is
essential  is the aesthetic act...' [1]

From  the Greek 'aisthesis', aesthetics is broadly defined as per taining to m ater ial  things perceptible by the senses,
and is m ore precisely defined by Baum gar ten in Aesthetica (1750) defining beauty as 'phenom enal  per fection' as
perceived through the senses; wi th aesthetics 'per taining to the beauti ful  or  to the theory of taste' [2]. Thereafter  in
general  usage, there rem ains an em phasis on subjective sense perception, but wi th par ticular  reference to
aesthetics and beauty general ly associated wi th the broad field of ar t and hum an creativi ty. This appl ies despi te
Kant's attem pt to distinguish beauty as an exclusively sensuous phenom enon and aesthetics as a broader  science of
the condi tions of sense perception [3]. For  the purposes of our  argum ent, we wi l l  retain this broader  use of the term
'aesthetics', and add the proviso that there is an ideology to aesthetics that l ies relatively hidden and di fficul t to
perceive cr i tical ly. This ideological  aspect l ies outside the scope of our  paper  but i t is wor th noting Slavoj  Ziz ek's
evocative descr iption of ideology - the 'generative m atr ix' [4] - that analogously expresses the generative code
beneath the action. The suggestion, in keeping wi th this paper , would be that this requi res a cer tain transparency to
open i t to cr i ticism . We hope that revisi ting the idea of the l im i ts of aesthetic exper ience m ight serve to resolve
som e of the opposi tions between theory and practice, and intel lectual /physical  division of labour  involved in the
production of generative ar t works. These issues are al l  too easi ly over looked in an over-concentration on aesthetic
outcom es that are al l  often reduced to subjective judgem ent and taste.
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Limits

In discussions of aesthetics, the predom inant phi losophical  legacy has been that any theory of ar t is predicated on the
'speci fic character isation of the senses' [5]. It is now general ly accepted that sense perception alone is sim ply not
enough unless contextual ised wi thin the wor ld of ideas [6]. Sim i lar ly, the wor ld of m ul tim edia is al l  too easi ly
conflated wi th a m ul ti -sensory exper ience (of com bining sti l l  and m oving im age, sound, interaction and so on [7 ]) as
i f wi thout a pr ior i  understanding of the integrated system  (the body-m achine) and i ts under lying code - that would
include social  and discursive fram eworks.

Aesthetic theory has tended to col lapse exper ience into what is perceived through the five senses, whi lst pr ivi leging
sight and hear ing over  touch and taste, leaving sm el l  'at the bottom  of the heap' (Lapor te's History of Shit com es to
m ind) [8 ]. Subsequently there has been a recogni tion that this separation of sensual  exper ience is inadequate and
that a m ore system atic approach is cal led for  that recognises the body as a whole as an integrated system .
However , the legacy of the overal l  (able-bodied) reductive approach is fel t in the field of ar ts where the five senses
are reflected in the classi fications them selves. It was in Diderot's Encyclopédie in the 1750s, that the five 'beaux
ar ts' were establ ished in paral lel  to the senses, as: archi tecture, sculpture, painting, m usic and poetry. Where
wi thin such a schem a would one place m ul tim edia?

A m ore com m on-sensical  approach m ight suggest m ul tim edia in the role of binding together  the other  ar ts, and
senses. It has long been recognised that there is som e organising m echanism  at work in what Ar istotle cal led
'com m on sense'; som ehow distr ibuted am ongst the other  five senses - not a sixth sense as such, but m ore of an
operating system  perhaps. In phi losophy, one approach to reconci l ing this dogm a was to conclude that the sensory
apparatus converged in the brain, and fur therm ore that m ental  'ideas' com bined the enti rety of exper ience (Descar tes
thought this and therefore was, c. 1630). However , this approach, l i ke m uch m ul tim edia practice and theor ising,
stops shor t of providing satisfactory detai l  on the senses, intel lectual  or  operational  apparatuses. Never theless, i t
m ight be equal ly reductive to offer  a synthesis of sense perception and the organising function in term s of the
com puter  - em anating from  the sam e legacy of an over-rel iance on audio-visual  codes. If this is where this l ine of
argum ent seem s to be heading, m ore background is requi red.

Rée in I See A Voice explains that Kant's 'Cr i tical  phi losophy' m anaged to resolve som e of the establ ished divisions
between a 'rational ist' approach (eg. Plato, Liebniz ) that broadly argued for  knowledge em anating from  the intel lect
and therefore before sensory exper ience, and a 'em pi r icist' approach (eg. Ar istotle, Locke) that argued for  the senses
producing knowledge, therefore m aking universal  truth unrel iable (and this is what m athem atics and com puter
science is predicated on). Kant aim ed to resolve this di lem m a in the fol lowing m anner : 'The intel lect can sense
nothing, the senses can think nothing; only through thei r  union can knowledge ar ise' [9]. This does not suggest a
relativist com prom ise but serves to stress that the intel lect structures these processes. Or  to put i t m ore
affi rm atively, through Hegel : 'There was nothing in our  senses, that had not been in our  intel lect al l  along' [10]. If we
were to use this as an analogy for  generative system s, i t m ight sim i lar ly serve to stress the program m ing
procedures that l ie behind the raw code that in them selves can sense or  think nothing.

Poetry

In the tradi tion of this l ine of thinking, Hegel  elevated the 'ar t of sound' to the realm  of the spi r i tual , and concluded
that the 'ar t of speech' was 'total  ar t' - 'the absolute and true ar t of the spi r i t' [11]. Despi te later  cr i ticism  against this
'Phonocentr ism ' as the legi tim ising voice and source of al l  m eaning and author i ty (Derr ida et al ), the l im i ts of
tradi tional  aesthetics are em phasised in the problem  of defining poetry. Poetry throws sense-bound classi ficatory
distinctions into question as i t is both read and heard; or  wr i tten and spoken/per form ed. Hegel  suggests a way out of
this paradox by em ploying dialectical  thinking; as we do not hear  speech by sim ply l istening to i t. He suggests that
we need to represent speech to ourselves in wr i tten form  in order  to grasp what i t essential ly is. Thus poetry can
nei ther  be reduced to audible signs (the tim e of the ear) nor  visible signs (the space of the eye) but is com posed of
language i tsel f. This synthesis suggests that wr i tten and spoken form s work together  to form  a language that we
appreciate as poetry. But does code work in the sam e way? Is the analogy productive?

Disappointingly, this appears not to be the case wi th 'Per l  Poetry'. Take, for  exam ple the 'Best of Show' by Angie
Winterbottom  from  The Perl Poetry Contest, and then com pare to the or iginal  text suppl ied alongside:

if ((light eq dark) && (dark eq light)
   && ($blaze_of_night{moon} == black_hole)
   && ($ravens_wing{bright} == $tin{bright})){
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 my $love = $you = $sin{darkness} + 1;
};

If l ight were dark and dark were l ight
The m oon a black hole in the blaz e of night
A raven's wing as br ight as tin
Then you, m y love, would be darker  than sin.
[12]

Al l  that has been dem onstrated is an act of translation from  an existing text, sim ply 'por ting' existing poetry into
per l . It produces poetry in a conventional  sense, possibly expressing som e clever  word order  and gram m atical
changes, but does l i ttle to ar ticulate the language of per l  in i tsel f. When you execute per l  poetry in this way, i t
sim ply repeats i tsel f but does not acknowledge i ts execution. It is this operative function that is an essential  of par t
of the exper ience of poetry.

Poetry at the point of i ts execution (reading and hear ing), produces m eaning in m ul ti tudinous ways, and can be
per form ed wi th endless var iations of stress, pronunciation, tem po and style. Wi th this in m ind, Surreal ists and
Dadaists used arbi trary patterns, rhythm ical  noise, and m ere chance ar rangem ents of words and sounds -
par ticular ly in brutist and sim ul taneous poem s where texts in di fferent languages were read at the sam e tim e, and
in other  autom atic or  generative exper im entation. In this way, they rejected aesthetic conventions of per fection and
order , harm ony and beauty, and al l  bourgeois values and taste. From  the Dada m ani festo of 1918, Tr istan Tz ara
said: 'I am  against system s, the m ost acceptable system  is on pr inciple to have none...'. Fam ously, Tz ara advised
aspi r ing poets to cut a newspaper  ar ticle into words and m ake a poem  by shaking them  out of a bag at random ,
reveal ing the hidden possibi l i ties of language, and clear ly underm ining notions of creativi ty, genius and author i ty.
He explained: 'in these phonetic poem s we total ly renounce the language that journal ism  has abused and corrupted'
[13]. Thus, the idea of Poetry's universal i ty as wel l  as logic, reason, and aesthetics are brought sim ul taneously into
question. Whereas the autom atic text reduced the signi ficance of the poet m aking the text a transcr iption or
discovery rather  than a production or  invention, we are keen to stress m ore purposeful  ar rangem ents of code by the
program m er.

# Extract from walk1/start.pl

my $walk1_beat=0;
my $foo;   
sub on_clock {
  return if($foo++ % 4);
  my $beat = $walk1_beat + 1;

  if (($beat-1)%4 eq 0) {
    playnote(7,47+$pitches[$bassctr]-(int($beat/4)*12)) # on-beat
  }
  if (($beat-1)%3 eq 0) {
    playnote(7,35+$pitches[$bassctr]-(int($beat/6)*12)) # syncopate!
  }

  for (0..$#pitches) {
    if (abs($beats[$_]) eq $beat) {
      playnote($_+1,59+$pitches[$_]);
    }
  }

  $bassctr=($bassctr+1)%$#pitches;

  if (rand(50)<25) { $beats[rand(@beats)]++ }
  else { $beats[rand(@beats)]-- }

  if (rand(50)<25) { $pitches[rand(@pitches)]+=$pitches[rand(@pitches)] }
  else { $pitches[rand(@pitches)]-=$pitches[rand(@pitches)] }
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  for (0..$#beats)   {   $beats[$_]=wraparound(  $beats[$_],16) }
  for (0..$#pitches) { $pitches[$_]=wraparound($pitches[$_],12) }
        
  $walk1_beat = ++$walk1_beat % 16;
             
}

Rather  than chance ar rangem ents, attention to detai l  is param ount when i t is encountered in wr i tten form  and in
term s of i ts execution. For  instance, signi fi cant por tions of the code are 'condi tions' which dictate when the
subsequent indented par ts are to be executed. In term s of form , any indenting and other  visual  patterning is a
technique to visual ise the flow of logic - whereas the sam e code could be expressed in any shape or  ar rangem ent
and would run the sam e output. Som e condi tions are evaluated inside other  condi tions to create infini tely com plex
responses - the indenting program m ing technique visual ises the boolean logic that form s the m ajor  core of the code.
The language is used in a highly control led m anner  and wi th subtle nuances.

For  instance:

$walk1_beat = ++$walk1_beat % 16;

One m ight add parenthesis to m ake this clearer , or  not.

$walk1_beat++;
if ($walk1_beat eq 16) { $walk1_beat=0 }

This executes m uch the sam e output as before but through a di fferent operation, and requi res special ised knowledge
of per l  to real ise that 'eq' is a str ing com par ison operator  and not a num er ic one. The 'eq' and '==' equivalence is a
subtle play of language.

Crucial  to generative m edia is that data is actual ly changed as the code runs. In the exam ple, the '++' and '--'
sym bols are used to increm ent and decrem ent num bers - this, in association wi th the m odulo m athem atics operator
'%' reveals how the num bers are constantly changing. Al though these num bers could be calculated by hand and
plotted onto som ething l ike a m usical  score, the power  of code al lows this to happen in 'real -tim e', and the effects are
largely unknown unti l  execution. The code could run forever , and i t would always be producing new arrangem ents.

Evidently, code works l ike poetry in that i t plays wi th structures of language i tsel f, as wel l  as our  cor responding
perceptions. In this sense, al l  poetry m ight be seen to be generative in that i t is always in the process of becom ing.
Even for  the Surreal ist Paul  Valéry, a poem  'entai ls a continuous l inkage between the voice that is, the voice that
im pends, and the voice that is to com e' [14]. It is generative in the sense that i t unfolds in real -tim e.

# Extract from nuane/start.pl

sub on_clock {
  return if ($foo++ % 4);
  return if (++$beats < $aTime);
  $beats = 0; 
  $client->ctrl_send('note', "$aNote, 1, 0") if $aNote;
  $aNote=47+$notes[$ptr];
  $aTime=$times[$ptr];
  $ptr=($ptr+1)%8;
  $client->ctrl_send('note', "$aNote, 1, " . (80 + rand(40)));
}

Com m ands can be executed in a var iety of ways. The fi rst two l ines of the 'on_clock' subroutine are 'return'
statem ents, which prevent the rest of the code from  executing i f the suppl ied condi tion becom es true.

  return if (++$beats < $aTime);

i s functional ly sim i lar  to
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  if (!(++$beat < $aTime)) {
   # ...
  }

In this exam ple, an 'al ternative' word order  has been chosen. An obvious paral lel  to poetry can be m ade in that word
order  can help to express what is m ost im por tant in a par ticular  statem ent - the condi tion or  the action.

By analogy, generative code has poetic qual i ties, as i t does not operate in a single m om ent in tim e and space but as
a ser ies of consecutive 'actions' that are repeatable, the outcom e of which m ight be im agined in di fferent contexts.
Code is a notation of an internal  structure that the com puter  is executing, expressing ideas, logic, and decisions that
operate as an extension of the author 's intentions. The wr i tten form  is m erely a com puter -readable notation of logic,
and is a representation of this process. Yet the wr i tten code isn't what the com puter  real ly executes, since there are
m any levels of interpreting and com pi l ing and l inking taking place. Code is only real ly understandable wi th the
context of i ts overal l  structure - this is what m akes i t l i ke a language (be i t source code or  m achine code, or  even
raw bytes). It m ay be hard to understand som eone else's code but the com puter  is, after  al l , m ul ti -l ingual . In this
sense, understanding som eone else's code is very m uch l ike l istening to poetry in a foreign language - the
appreciation goes beyond a m ere understanding of the syntax or  form  of the language used, and as such translation
is infam ously problem atic. Form  and function should not be falsely separated.

Poetics

Code i tsel f is clear ly not poetry as such, but retains som e of i ts rhythm  and m etr ical  form . Code is intr icately
crafted, and expressed in m ul ti tudinous and idiosyncratic ways. Like poetry, the aesthetic value of code l ies in i ts
execution, not sim ply i ts wr i tten form . To appreciate i t ful ly we need to 'see' the code to ful ly grasp what i t is we are
exper iencing and to bui ld an understanding of the code's actions [15].

#!/usr/bin/perl
use Curses;keypad initscr;nodelay 1;box qw{| -};($l,$d,$k,@f)=(1..3,[10,10]);&
n;while(){refresh;@f=([$f[0][0]+$d%2-($d==1)*2,$f[0][1]+$d%2-1+($d==2)*2],@f);
select$f,$f,$f,.06;($c=getch)+1and$d=4-($c%2?2:0)-($c<260);addch@{pop@f},' 'if
@f>$l;$l+=$_=inch@{$f[0]};if(!/ /){/\d/||die;addstr 0, 60,$l;&n}addch@{$f[0]},
'O'}sub n{while(){@v=(rand 24,rand 80);inch(@v)eq' '&&last}addch@v,''.rand 10}

This code is extrem ely dense and di fficul t to interpret. Cer tain keywords em erge, but m ore im por tantly the code is
neatly justi fied into fi ve l ines of equal  length. Condi tional  structures sti l l  exist here (see the appearance of { and })
but they are ar ranged and condensed for  visual  im pact. To appreciate the code ful ly, you ei ther  have to deconstruct
the code, as wel l  as use i t (or  play i t as i t is a gam e) [16].

The obfuscation is a side effect to i ts densi ty as the m ain intention was to reduce the code to the sm al lest num ber  of
characters possible. In overal l  term s, i t attem pts to com bine form  and function.

This is decidedly not to say that the code should be pr ivi leged (as im pl ied by Adorno's com m ents on m usic being a
by-product of the score) but that the code and the execution of the code need to be exper ienced in paral lel . This is both
necessary and im possible for  generative or  autonom ous system s. Any sense of code's autonom y is subject to i ts
place wi thin i ts operational  structure. In this way, code reflects hum an activi ty and hum an activi ty is coded wi thin
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social  and discursive fram eworks - thus authorship is character ised in term s of (social ) responsibi l i ty to the
operating system  and language structures [17]. Clear ly generative m edia operates in this way too and appears to
encapsulate the paradox of autonom y. Generative ar t needs to acknowledge the condi tions of i ts own m aking - i ts
poesis (from  the Greek poiesis, poetic ar t or  creativi ty from  poiein - to m ake). This needs to be m ade transparent in
the spi r i t of open process, and open source.

#!/usr/bin/perl

$power = 8;
sub fission {
  fork or $child = 1;
  --$power if $child;
  if ($child) {
    exit unless --$power   
}
  return $child;
}
while (not &fission) {
  print 0;
  bomb: 
  while (&fission) { 
    print 1
  }
}
goto 'bomb';

     

[18]

In this exam ple, the program  spl i ts in two wi th every i teration. The code is relatively lengthy as the basic
instruction could be reduced to one shor t l ine of code:

  fork while 1;

The instruction is sim ply to 'spl i t this process in two for  ever ' - thus, after  the fi rst i teration you get two processes,
after  the second you get four , then eight, and so on indefini tely. However , the output of the fi rst exam ple is
signi ficant in that i t is a visual isation of the execution of the process in a m ore com plex per form ative m anner . On a
technical  level , the com puter  is under  such a high load that i t fai l s to com ply to i ts instructions - after  a whi le the
fork cal ls fai l  to spl i t the process in two, and. the order ing in which the task scheduler  does things becom es
less-ordered the harder  i t is pushed. In this way, the output is a visual isation of the com puter 's per form ance dur ing
the program 's execution. The output would look very di fferent on di fferent com puters, thus providing a 'waterm ark' of
the processor  and operating system . The code and the resul tant actions are intr icately l inked in poetic dialogue.

To separate the code and the resul tant actions would sim ply l im i t the aesthetic exper ience, and ul tim ately the study
of these form s - as a form  of cr i ticism  - and what in this context m ight be better  cal led 'poetics'. Generative code
encapsulates these issues: 'Its output would be... that is to say [l i ke] poetry correctly defined; Language so wel l
chosen and aptly ar ranged that, even when expressing tedious or  distasteful  subjects, i t would rem ain vivid and
l ively and "pleasing to the ear".' [19]

We propose that the production of generative code should be under taken wi th sim i lar  cr i tical  reflection and panache.

}
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