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Aesthetic

Maker
. Cross functional (software, hardware, music, visu
Experimenting with new things
Fail early and often
Deploy and document
i Performances
i Installations
i Web site
Refine, Rework, Remix



Motivation

—-un
Freedom
Personal taste

_earning
Socilalization
Deadlines



Interests

. Algorithmic composition

. Selective Randomization

. Languages

. User Interfaces (both soft and hard)
. Networking



Initial Training

_ Musician
. Software Engineer

V4

e and then there



KeyKit

Textual programming languagjeprocedural,
Interpreted, multtasking, graphics, objectriented

Specialized for MIDI algorithmic and realtime
manipulation, firsc | ass #Aphraseo
realtime scheduling

Multi-window graphical user interface, puatf
menus and buttons, tools include milick editor,
drum pattern editor

Entire user interface and all tools written in the
language and provided as source code in library,
easily customized and extended



Development History

1.0- BASIC-like

2.0- realtime

3.0- grammer, rewrite, fast enough to avoid bink
4.0- graphics

5.0- first multi-window attempts, muHliasking, fifos,
tools using tasks/fifos

6.0- objectoriented, multwindow interface
completely rewritten, pubff menus/buttons

7.07 support for multiple MIDI ports



MIDI Phrase is a first-class data type

Timeor der ed | I s t-canbe sibtedd | An
exclusives, isolated notan, isolated noteff, or full note
with duration

Constant value syntax

ph = 6c e go#phisacmajortriad

ph = 6dc 2, e, #p# isan arpeggio, channel 2
Structurelike manipulation of attributes :

ph.dur = 1b # all note durations = 1 beat
ph.pitch += 12 # transposed up an octave



Phrase

. Seria
P
Paral

P

Operations

concatenation
N = phl + ph2

el merging

N = phl | ph2

Removing notes
ph=phl - ph2

Matching notes
ph = phl & ph2

Nth note
ph =phl %n



Phrase Operationst he nsel e

N1 { ??.pitch > 60 }

N1 {??.dur>1b}

N1 { isonbeat(??,4b) }

N1 { ??.number < 4 }

N1 { rand(3)==0 }

N1 { isinscale(??,scale) }

n - ph{??.type == MIDIBYTES }
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Other Language Features

. Variableargumentsée , nar gs () ,
. FIfos and locking
. Objects

. Graphics primitive elements are:
Ines, rectangles, text, windows,
ohrase windows, menus

. Machinedependent hook mdep()i used to
add/expose noeportable features

. TCPI/IP hooks available for Windows and Linux,
network interaction




Tasks and I/0O

All tasks are timeshared evenly, interleaved at the
Interpreted instruction level

Scheduled MIDI output events are tasks as well, but
perf ormance canot be deg

MIDI input is always being recorded, available in a
global variable for easy and immediate processing

MIDI, mouse, and console input events can be read
from special fifos

Reading a fifo (with no data waiting) blocks a task

lock() and unlock() used for exclusion and
synchronization



KeyKit -the GUI

Completely implemented with Keykit code, even
pull-off menus, dragging of windows, windew
managedlike operations, etc.

Each tool is independent, with consistent method:
resizing and intetool communication

. Consistent saving/restoring mechanism of individt
tools is highly leveraged, used for:

i Copying between like tools
i Copy/paste of entire tools

Moving tools between npac

' Manipulating of tools within tools
' Broadcasting of a tool and its contents across a networ
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Interactive Tool - Picture This
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key>

key> Dumping page to C:\Documents and Settings\tjt\My Documents\Home\key
\key7r2f\music\snapshot1 .kp. ..

Done.




Then | moved t o Si

Woodstockhausen
Skronkathon

Y2KXx LoopFest
Dorkbot

llluminated Corridor
Maker Faire

BArCMuUT (Bay Area Computer Music Technology)
Meetup

Visual Music Meetup

LoveTechSF

SHARE San Jose

Zerol.org, ZERO1, 01SJ Biennial, SubZero Street Fair
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Oops, | made a typo

. Woodstockhausen
2001

. All-QWERTY
Performance




Performances with dance pads

Woodstockhauseperformancé Happy Feet
i Done entirely on 4 dance pads
i No hands, No light, and EWwire-outlined pants

With Wireless QWERTY keyboard




The Mother of All Opportunities
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Dance Pads at Burning Man 2002




Burning Man 2003




Dancing under the Stars of Lyra

Dancing Under the
Stars of Lyra |
Burning Man 2003 \

o W, 1
i




Dance Pads at Burning Man 2003

. Electronics and
dance pads were
very reliable

. Generator was not




Burning Man 2004 - Radio Free Quasar

RIS




Other Algorithmic music

. Algorithms create lots of possibilities, but | choose
which ones to keep
. Example using LtSystems (fractal expressions)
-.-
., Example usingthe digitsof P3( 1 4 ¢é)



Graphics gets interesting

., Affordable equipment
i Webcams
i Video mixers
i Security cameras
i Video processors
. GPUs and CPUs fast enough for realtime



Visual Music experiments

Python used for OpenGL support
KeyKit is interface to input devices (MIDI, iGesture)
Messages sent over TCP/IP to Python process
MIDI sliders and buttons control graphics parameters
MIDI from drummer triggers graphics

. Text typed interactively is used as graphics

. Words typed interactively can immediately search
clip-art database whose images are then used as grap

Used in dud (improvised art ensembi@jvw.dudland.com



iIGesture pad

1Gesture Pad

. www.fingerworks.com
Inexpensive multtouch pad
Excellent responsiveness
KeyKit interface to event strean

Event data: x, y, proximity, eccentricity, orientation
contacts, device, finger, hand, xvelocity, yvelocity

Multiple pads can be used simultaneously

-
JI J


http://www.fingerworks.com/igesture_tech.html

A Custom Controller for Performing Graphics

FingerworksGesturepads
i Multitouchwith areadetection
i Extremely responsive




Dud - examples

. Chico : multitouch drawing, Python OpenGL
graphics, webcam

. lluminated Corridor : Photoshop realtime drawing
one camera, dancer

-.-
Novato : two cameras
-.-
Musi cl anso Uni on : cam
-.-



Dud - examples

. John Pat r-iriggéred graphicsdcamena

I
. Musi ci and6s Uni on : dan
-.-

., 21 Grand : dancers, indoor/outdoor cameras, four
projectors, FreeFrame video looping



Different Skies 2007

20 Electronic musicians and one visual performer gathere
for a weeklong workshop af\rcosantiin Arizona

Music was composed for a concert at the end of the week

Interactive graphics (no clips) was composed to match eat
piece of music

The graphics performance rig:
:
The twohour concert:




Different Skies 2007




Other uses of Fingerworks iGesture pads

Finger Fresco at
Maker Faire 2007
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Finger Painting with Planets

Maker Faire 2008




Finger Painting with Planets

Night Lights show at Climate Theater




Finger Painting with Planets

., Yuri 0s Night




Examples of Visual Output




Examples of Visual Output




Examples of Visual Output



