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When humans lis ten to one person speaking,
read one page of print , much of w hat humans
think  they  see or hear is  supplied from
personal memory .
Ð W . James, 1880

When humans think  seriously  they  think
abstractly . They  conjure up s implified
pictures  of reality  called concepts , theories,
models , paradigms. Without these
intellectual concepts  there is  only  one
blooming, buzzing confusion.
Ð P. Huntington, 1993

Liv ing sy stems attempt to minimize unknow n
quantities. The w ork  described in this  article
trav erses ideas  of cy berfeminism, Darw inism, so-
ciobiology , information theory , pedagogy , computer
science, theater, astronomy , psy chology , philoso-
phy , epistemology , and biology , and it does so nec-
es sarily . Disconnecting one of these fields from
another w ould equate a rigid stance against the in-
finitely  flexible w hich is life, a stance as  lamen-
table as that of the ancient Greeks tow ard ape iro n.

The thoughts  expressed in this  w ork  w ill  per-
haps be understood only  by  those w ho hav e experi-
enced such thoughts  themselv es . It s  purpose is
achiev ed if it  show s how  litt le is  accomplished by
thought. Thus the aim of this  w ork  is  to draw  a
limit to thought Ð or rather, not to thought, but to
the express ion of thought. If this  w ork  has v alue,
it  consis ts  of one thing: ª thoughts  are expressed in
itº  (Wittgenstein 1921). There w ill  be places  w here
I seem to be arguing w ith my self. I am.

URL Synthesis

Nebula.m81 is an initial multiplatform implementa-
tion of the USISK sy stem (Nezvanov a 1999a). USISK

introduces a new  ty pe of sy nthesis called U RL sy n-
the s is , an eclectic program of sound, image, and text
driv en by  the w ondrous panoply  of actions and inter-
actions, mutualism, parasitism, mimicry , and errors
w hich form the basis of the Internet, a global net-
w ork consisting of more than 10,000 subnetw orks
and more than 1 million computers.

A Vast Musical Instrument

The number of Internet hosts  has  grow n more
than s ixfold s ince 1995. In 1998 there w ere
23,578,000 hosts  in the USA alone, w ith Finland
hav ing the greates t  number of hosts  per capita
(N at io nal G e o graph ic  Magaz ine  1999). A s  Bailey
(1996) notes , ª data amounts  equiv alent to one
person’s  lifetime experiences may  be dow nloaded
in minutes . The planet as  a w hole disgorges  1 tril-
lion data pieces  per day .º

When an application sends data using Transmis -
s ion Control Protocol (TCP), the data is sent dow n
the protocol stack  through each lay er until it is
sent as  a s tream of bits  across  the netw ork  (Stev ens
1998). A v oiding an unbearable s ilence, the four
netw ork lay ers  of TCP are draw n into motion. The
protocol suite v ibrates  as  the s trings of a cello, an
interaction that causes a quiv erÐ a responsiv e tone
of harmonic complexity . The articulation of sub-
ject interaction as  expression determines the v alue
of its  output packets ; the resolution becomes  the
composit ion, a s tratification of data.

Traversing Digital Corridors: The International
Bitstream

Carl Sagan has said (1997): ª For 99.9 percent of the
time s ince our species  came to be, w e w ere hunt-
ers  and foragers , w anderers  on the sav annas and
the steppes. There w ere no border guards then, no
customs officials .º
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According to the w orld v iew  that mathemati-
cians call Platonism, w e do not create the mental
objects  of w hich w e speak. Instead, w e find them.
A ll thoughts  are already  present (Gödel 1940).

N ebula.m81 compositions are binary  amalgam-
ations of data referenced by  uniform resource loca-
tor (URL) locations. Because data associated w ith
URL locations is  transient and ev olv ing, the com-
posit ions adapt to reflect these changes. In autono-
mous mode, N ebula.m81 interfaces  w ith Internet
search engines. The operation is  recurs iv e. The
number of iterations may  be undefined, facilitat -
ing an it inerary  of indeterminate duration. The
search criterion is  specified deterministically  or

stochastically  from a database or from information
accumulated in prev ious queries .

Meaning Recompilation

Data referenced by  URL locations is  often textual.
Words hav e a linear, discrete, success iv e order. Be-
y ond the v ery  limited meanings of inflections that
can be incorporated into the w ords themselv es , w e
cannot speak in s imultaneous bunches of names .
M apping textual data to sound and v isual forms fa-
cilitates  new  interpretations (see Figure 1).

J. Bailey  (1996) w rites : ª Lines, colors , proportions

F igure  1. N e b ula.m 81
anim at e d - im age  s e -
q ue nc e , ge ne rat e d  fro m
d ata re fe re nc e d  b y  h t t p ://
w w w .m it .e d u.

http://www.mit.edu
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are just as capable of articulation, of complex com-
binations, as w ords. The law s that gov ern this sort
of articulat ion are altogether different from the law s
of sy ntax that gov ern language. The most radical
difference is that v isual forms are not discurs ive.
They  do not present their constituents success ively
but simultaneously . The relations determining one
v isual s tructure are grasped in one act of v ision.º

Heterosexual Reproduction:
The Cut-Up Technique

With animals  and plants , a cross  betw een different
v arieties  but of another s train giv es  v igor and fer-
tility  to the offspring; close interbreeding dimin-
ishes  v igor and fertility  (D arw in 1859). A  literary
parallel Ð the ª cut-upº  or collageÐ is  a technique
similar to contemporary  experiments  such as  ac-
tion painting and aleatoric music, and av ant-garde
theories  such as structuralism and deconstruction.

N ebula.m81 utilizes  the cut-up/collage tech-
nique extensiv ely . D ata referenced by  URL loca-
tions is  interspersed in the t ime and frequency
domains  by  s tochastic modules . The operation
ty pes and associated parameters  may  be entirely
decided by  softw are or operator instructions.

The real- t ime granular sequencer module per-
forms a parallel pseudoscrub operation. Cursor
mov ements  activ ate the corresponding audio re-
gions. Cursor coordinates  delimit a region’s  s tart
time and duration, w hile the directional v elocity
of the cursor affects the play back  direction. Speci-
fy ing segments  of v ery  short duration facilitates
granular sy nthesis , t ime scaling, etc.

A ctiv ated regions are completely  detached from
their parents , thus control ov er indiv idual granules
is  retained. Furthermore, continued operations on
parent sources  w ithout changing prev iously  gener-
ated material are poss ible. Coupled w ith the abil-
ity  to selectiv ely  add or subtract activ ated regions,
this  permits  flexible, complex lay ering.

The non± real- time v ariant module performs a
similar operation. Processed data is composited into
new  source material. A  principal aspect is that the
play list generated v ia cursor mov ement is detached
from its parent, thus it may  be affiliated w ith differ-

ent parents  during the course of composition.
It has  been noted that ª close interbreeding di-

minishes  v igor and fertility ,º  so it  is  perhaps s ig-
nificant to observ e that recurs iv ely  apply ing a
play lis t  to the play lis t ’s  composite output often re-
sults  in curiously  appealing offspring.

Error: Mark of the Higher Organism

G. Bateson (1979) noted, ª A ll that is  not informa-
tion, not redundancy , not form and not restraints
is  noise, the only  poss ible source of new  patterns.º

Practically  all operations in N ebula.m81Ð URL
trav ersal, input/output routines , digital s ignal pro-
cess ing processes , imaging operations Ð can be gov -
erned by  pseudorandom number generators  and
data transmiss ions. A lthough feas ible, operator in-
terference w ith the composit ion is  not dispropor-
t ionately  emphasized under the dubious pretense
of interaction, a pretense that often betray s  the
slightly  obfuscated s ilhouette of the millennia-old
geocentris t  v iew point . Thus, operator thought ac-
t iv ity  is  s t imulated not by  the imposit ion of deci-
s ion making, but rather by  an inv itat ion to observ e
and analy ze data transformations, to be dis tracted,
and ultimately  to select.

Von N euman and Morganstern’s The o ry  o f
G am e s  and  Ec o no m ic  Be h avio r (1980) introduces
the cut-up method of random action into game and
military  strategy : ª Y our opponent w ill gain no ad-
v antage from know ing y our s trategy  since he can-
not predict the mov e. The cut-up method could be
used to adv antage in process ing scientific data.
How  many  discov eries  hav e been made by  acci-
dent? We cannot produce accidents  to order. The
cut-ups can be applied to fields  other than w riting.º

Conclusion

Ever since the time of Plato and the cult of
Py thagoras, humans hav e been inordinately  im-
pressed by  w hole-number relationships, regular ge-
ometries, and mathematical patterns in the natural
w orld. These data models, flung together by  those ir-
redeemably  attracted to w holism, are designed to



N e z vano va 41

satisfy  the being’s curious but credulous mind, w hile
bearing no resemblance to how  nature operates.

Children born today  w ill grow  up to liv e in a
w orld w here computers  outnumber them, w here
thought no longer holds  an exclusiv e franchise. To
destroy  the tendency  tow ard classical and neoclas -
s ical equilibrium and to create a new  disequilib-
rium, to trav el  w here thought alone cannot, is  the
role of innov ators  in the bit  society  (Bailey  1996).

USISK research has  bifurcated into a number of
projects . Kinematek .0+2, M M F0+99, and Venera 8
(N ezv anov a 1998) also use the Internet as  their pri-
mary  data source. Kinematek .0+2 is  a ª nonlinear
book.º  Whereas  a book is  a sequential one-track
structure, Kinematek .0+2 is  a nonlinear textual
sampler. Chords of paragraphs or entire Web pages
may  be ª play edº  from a key board or v ia a program.
The data may  be transposed, segmented, se-
quenced, and dispersed. M M F0+99 performs s imi-
lar operations and translates  the output into M IDI
information. Venera 8 maps data transmiss ions of
electronic mail serv ers  to sound, M IDI, and v ideo.

USISK w orks debuted at the Fifth International
Festiv al of Computer A rts, M aribor, Slov enia
(Grzinic and Eisenstein 1999) and are employ ed in
presentations at  the modern art museums of
Santiago, Chile and Paris , France. N ebula.m81 w as
aw arded first prize in the multimedia category  at
the Fourth International M usical Softw are Compe-
tition, w hich took place in 1999 at Bourges , France.

N ebula.m81/USISK research continues w ith
N A TO.0+55 (N ezv anov a 1999b), an Internet, au-
dio, v ideo, VR, 2-D, and 3-D graphics env ironment
for the IRCA M /Opcode M ax programming lan-
guage distributed by  0f0003 and IRCAM . Within a
few  y ears , it  is  expected that nearly  all major

Internet s ites  w ill be capable of accommodating
mobile code (Kotz and Gray  1999), and thus I am
currently  inv es tigating mobile USISK modules .
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