Fluxus: Scheme Livecoding

Dave Griffiths



Overview

 What is fluxus?
* Livecoding

e Scheme



What is fluxus?

 Framework for various things:
© Playing/learning about graphics
© Workshops

o Performances faee)

{opacity ©.2)
({define {render n)
{cond ((not {zero? n

o Art installations Ctranciate: (vectar 3 A

{colour (vector (gh n) (gh ’(} n 5)) (gh (+ n 3)‘?)

1 {Wit?szglze(vectur ( ) 1.1)) t‘ "‘,SF"
« Game engine at heart... i M., ot B gl
. . . . (1352 (vectar 388 (siniise))ifa 450
 With a livecoding editor it ateee ggegtm,; 15 (éos (tisel)), 45D
-y “‘ ¥y
» Source released under GPL ‘e (render 8)) s

* 4 or 5 developers working on it

e Works on Linux OSX and Windows
(ish)

» Uses the Scheme language




Boring Feature List

* Immediate mode drawing
» Scenegraph
* Primitives

© Polys

© Particles

© NURBS patches

© Blobbies (implicit surfaces)

© Pixels (procedural texture access)

» Unified access to primitive data
(vertex arrays, texture data)

» More advanced stuff
© GLSL Hardware shading

© ODE physics
© Shadows
© Skinning/Skeletons

» Audio synthesis



| use fluxus for...
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Live coding graphics, using live audio input
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Live coding graphics and audio at the same time
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Make installations and performances
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flusaus scratchpad 0.15

Games prototyping
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Livecoding
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Livecoding

e Performance programming
« Comes from a musical background

* Reaction against the normal laptop i
performance

* Improvisation

« Showing the audience what you're
doing

* Thinking out loud
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TOPLAP

 Formed Feburary 2004 in a
smokey Hamburg bar

 Now grown to 100's of livecoders

* Role is to promote live coding as a
unique art form

e Currently planning a Uk
Planetarium Livecoding Tour
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TOPLAP MANEFESTO

We demand:

» Give us access to the performer's mind, to the whole human instrument.

» Obscurantism is dangerous. Show us your screens.

* Programs are instruments that can change themselves.

» The program is to be transcended - Atrtificial language is the way.

» Code should be seen as well as heard, underlying algorithms viewed as well as their visual outcome.

* Live coding is not about tools. Algorithms are thoughts. Chainsaws are tools. That's why algorithms are
sometimes harder to notice than chainsaws.

We recognise continuums of interaction and profundity, but prefer:

* Insight into algorithms

» The skillful extemporisation of algorithm as an expressive/impressive display of mental dexterity
* No backup (minidisc, DVD, safety net computer)

We acknowledge that:

* It is not necessary for a lay audience to understand the code to appreciate it, much as it is not necessary
to know how to play guitar in order to appreciate watching a guitar performance.

* Live coding may be accompanied by an impressive display of manual dexterity and the glorification of the
typing interface.

» Performance involves continuums of interaction, covering perhaps the scope of controls with respect to
the parameter space of the artwork, or gestural content, particularly directness of expressive detail. Whilst
the traditional haptic rate timing deviations of expressivity in instrumental music are not approximated in
code, why repeat the past? No doubt the writing of code and expression of thought will develop its own
nuances and customs.
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Livecoding & Fluxus

e Fluxus is part of the livecoding
movement

* People using it for performance
('no copy paste' from Budapest)

» Fluxus/Supercollider Workshop at
the first Livecoding festival in
Sheffield

« The movement has greatly
Influenced fluxus development
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Some other livecoding systems
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Impromptu

17



SuperCollider

& _SuperCollider File Edit lang Ul Format Window Help 4 = o) Sat11:01 AM (ED(0:23)
6006 « SynthDef.hel] @ O O . simple performance setup2.—=

; 8oe | | SCinSC-c.rtf :
SynthDef definition of a synth arct Group layout: ‘__ 1
/¢ mass production of synths.. @
Evaluates a UGen function, generating a ugenGraph that desg | C ) =
All constants, Controls, and UGens that will be used in synthes ) 40.do({ arg 1; .

SynthDef("rperc” ++ i.asString, { arg i_bus = @, amp = 8.1, rate = 1;
var-n = 1Z; -4
var exc, out; :
exc = WhiteNoise.ar * Decay.kr{Impulse.kr(@,@,amp*@.1), rrana(@.z.l.lj-
out = Klank.ar{' [ :

{exprand(100.0, 18080.8)}.dup(n),
{ rrand(®.1,1.8) }.dup(n),

*new(synthDefName,ugenGraphFunc, rates, prependArgs)
Create a synthDef instance, evaluate the ugenGraphFung

synthDefName
string or symbol: "name”, 'name’, ar ‘\name

ugenGraphFunc : {expm:ﬂga.as,1.@)}.ﬁup(n)
= | , exc, rate);
8606 a Help.help.g DetectSilence.ar(out, ©.8081, 8.1, 2
Supeng"ider He|p OQut.ar(i_bus, PanAz.ar(4, out, rrand(-1.0,1.83));

). load(s);
b
b

Select any of the items listed below by double clicking on it ant
helpfile. See More-On-Getting-Help for further information.

-

Bar9mm|

Essential Topics Language

More-On-Getting-Help Intro-to-Objects

Server-Architecture Literais ™ var s; 3 “ 4
Server-Command-Reference Method-Calls | . in OmniG s = Server.local; —
Tutorial Assignment | (diagram drawn in OmniGraffle) | TaskCq o~
Hggg:g;ﬂ;f::s oo Comments -| var dur=@.2, inst = ‘rperc@, amp = @.05; A e
NodeMessaging 1 inf.do({ ) Q
Internal-Snooping  BufRd @ HultidutUGen { | ey 0 | if (?.S.mm, { .
ClientVsServer #ar { arg numChannels, bufrum=a, ( } - inst = "rperc” ++ 48.rand.as5tring; :
gcdsvss}fcz . 5 this.multiMew{ audia', numt var W, Stﬂr‘tButtOh, C-L'L, o " 3 }) amp = expmnd(a.az,a.Z) * a.5; ./‘
rder-ol-execution | #kr 4 arg numChannels, bufhum=8, 1 | PRGN o Pt 3 . '
Backwards-Compati| “this.nultiteni' control 'y m var sendConfig, cmdPer ﬁﬁ il'f"'s?:m:f:?;"‘tr"z: e — s.sendBundle(®.2, [‘s_new, inst, -1, @, @, “amp, amp, ‘rote, exprand( 2
ﬂgglncshgzgeéymhs b var numTracks, channel! i -ice skened towards hi. if Cdur.coin, { dur = [ 0.675, 0.1, 0.15, 0.2, 0.3, 0.4, 0.6, 0.8, 1.61 th
Eohict e { | #mew { arg lo = B.@, hi = 1.8, minma ]y b
it ;{n::ssa:gr:;“lc:::?:;ls <.t var tota]-Channe.Ls L] toti 5 "this.multiNew("scalar\', ,lo, Fiiy bi dur.wait; >
a

T e T . “hi=.ini thutputs(arghunchat VAP MixerGroupID, tracl,

arghames |nputsOffset £ "2 F | var Ser'-l es, trQCRGroup‘ HRand @ Uden £

i

check Inputs 1 { = = : . . . .
4 . s LANaP 'F'l_na]_M'I_XS nthDe‘F /f sum of M uniform distributions.,
i (Pft,? 7T uyd|o+ F‘:d' {'!: T y A | ffn=1 1 uniform distribution - Same as Rand

o tibhase Theutiis not Ayigpe 'Lr'lputBUS y OutDUtBu: ::.-; n =2 i triongulor distribution

. =3 th b
4 “hil var Qmpcont FO]_ Bus y traj s :s r inci!gzes, ;thribution corwerges towards gaussian
. Hrew { lo = 8.8, hi = 1.8, n = 8

r | var server, S “t:rsg.mfltiﬂew('sclalar', l.:, Ri, n)
Bufth ¢ UGen { [var b, ez; 5. 2

*ar { arg inputAreag, bufhum=a,
this.multiMenl ist{[ audia’,|

_iEprand I UGen

1 lt?qop] sEll L i exporential distribution
= AGCEU: 7.1 % Rt #new { arg lo = B.81, hi = 1.8;
“this.multitew{ scalar', lo, hi
= VQ G #kr { org inputArray, bufnum=8, phase=@.8, loop=1.8; 3 issmultitiewt'sealar'y Loy hij
UGBI'!SEU this.multiMewlist{['control', bufrum, phose, &
MUP&: 1 loop] ++ inputfArrag.asAreay

o !
inputArray | TExpRand ! UGen

Aok Lmmai des 8 i ur}iform distribution
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ChucK

- bl
F = (=1 20 PM
" @ Grab File Edit [[ETPATGN Window Help $ = A = Fri7z0 &
o : — B Virtual Machine
as (9} Budio. mow. = — rty
G0z = : The Chuck Tutorial i funning time: 5:59
~ @ shreds: &
- BT ST ﬁ s A b ot toen | ol e b s iy s ellars el e g, = ik
[ sls] " eurly [CESRS) L E shred | name Ty Iil
. | = j— L "41 1 larry 155 =
_ﬂh d— — i B —ﬁn = £ ﬁmm [ H 2 curly2 1:54 =)
Last Shred  Remave { :
Add Shred  Reploce Shred  Remave Shired Remove Lagy 5 _Add Shred  Replace Shied Remeve Shred e : curly :i;%
Hpments el i 1 filter to dac | 5 :::n'nia .I;Z-l |j|
1 A4 impulse to Fi‘iterfta dac : I:p;?g: :E-:uﬂ'lauud s E} B g il 17 o)
: Imputse i => BiQuod f => dac; : L - ; bt |
3 /4 set the Filter's pole radius g ;;gsfi }Fh;.-:;} ter's pole rodius |
Ll L90 w Foprad; : ! o . ¥
3 // set equal goin zero's : ;T-:e: :2:? gain zero's
L 1 => F.eqzs; et bl
7 // initiglize float varioble : ;{amw:&?;:}ievfllMt variable
i 2.0 == float v; 3 A ' kL
L]
. 2600 1 = Wi 1 Machi df
1 A infinite time-loop :“: -"J'_Hk"f‘t‘”'ltﬂ £ime =100 it | { Stop Vinual Machine |
1 while( true ) ‘h . i = ]:d
n { B = g ——— —
1 /4 set the current | AddShred Replace Shred Remowersmren __"a = = e Y z n[s e | |
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1 /f sweep the Filten /¢ impulse to filter to daoc i 4 {tutorial3) with 4 (tuboriol3}...
: ; [etick] (WH): replocing shred 4 { ) {
9 Sbd. FaUSTNIth. sintd = Impulse i => BiQuad f => doc; || aguments | [ehck] (W1): sporking incoatng shreds & (tutorial3)...
H £/ increment v 1 /¢ set the filter's pole radius ] PP e [ohuck] (WS renlcoing shred Z {ourly2) with 2 {ourbyZd...
s Vo4 .l oy, P .99 = f.prad; ; A SEF th]IE' g [M](\ﬁ:?: SpOtkAng \m"ﬁg Ehn-g: TNE.:EE}
i1 i oo T, Chuck ] i replocing shred 7 (mos) i woe) ..
: {;lr??xnfs :ma . f'r s nquu'll BOXEN0 T /f initial i.iE floot variable EM]("-"M replocing shred 7 (mon) vith 7 (mos),..
ol - = ! A 1 == foenzs; f 8.0 = Flogt w: chuck ] (W renlocing shred 7 (woe) vith 7 (soe). ..
Gl o) | /¢ initialize fioat variable : Z ¢ chuck | (WD: replocing shred 2 (urlvd) vith 2 (euriyds ..
] ' i remgy ] [¥2¥. 0
| e = i B8 = floct v, 0 /7 infinite time-loop :ﬂ}“{“‘“; A 1 2 Eﬂ}m
FH' Y= infind 1 whileC true ) chuck ] (W1 resoving shred: 5 {lorry)...
Add Shred Replace Shied  Remove Shred 5 A L e 12 { churk ] (W1 resoving shred: 7 (sos)...
[ — 22 wnklag hroe.2 13 Af set the current samplesim [shuck] (Vi) resoving shred: L {curly)...
| arguments (H £ o 110 w4 ek chuck ] (V)1 resowing shred: & {tut.wlul:!g...
£ A & ol = x 1 : 4 faldy...
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1 :: ;fs;:eé'::: ;”Ll‘ter R o T Std. fabs(Math.sinv)} * 420, [chuck](ME): sporking incoming shred: 2 {mly.;}... i
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] .r‘.r'_the hdp T WAEh) I Std. fabs(Math.sin(v)) = 4e00.d 7 ig IHEFEME:E‘. ¥ EM}E:; :p-nrtmo incoming shred: 4 (moe)...
H mntlel. Lougs ) 7 /4 increment v ". Yok S ehuek ] (VI Sparking incoming shrad: 5 {futeriald)... i
’ § [ehuch] () 3
: 108: ;ms. = now; ¥ VR an // advance time [ehuek ] (Wit sparking incoming thred: & (tuterinld)... -
T Std. rand2F(5¢.0, 1508 i 77 advence 1‘:1"& 20 181 ms => mow; 4
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[t ) ¥ T =
; i 24
]

TETR

8RO 265 ¢ miw 808 )06

e
sl

T R

19



Gamepad Livecoding

 Live coding doesn't have to be
about text editors

 Live coding doesn't have to be
hard

« Making fun, simplified languages
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About Scheme
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Scheme

 Invented in 1975 by Jerald J.
Sussman and Guy L. Steel Jr.

« A simplified dialect of Lisp
« A"high level" language

« A language for learning
programming

 Influences modern languages such
as Python and C#

... if you are used to a C based language
it can seem very strange

(define (factorial n)
(i1f (zero? n)

1

(* n (factorial (-

n1)))))
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Scheme is good for live coding

e Functional
* Minimal syntax

o Maximum complexity out of
minimum code
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