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Aesthetic

¸Maker

¸Cross functional (software, hardware, music, visual)

¸ Experimenting with new things

¸ Fail early and often

¸Deploy and document

ïPerformances

ïInstallations

ïWeb site

¸Refine, Rework, Remix



Motivation

¸ Fun

¸ Freedom

¸ Personal taste

¸ Learning

¸ Socialization

¸Deadlines



Interests

¸ Algorithmic composition

¸ Selective Randomization

¸ Languages

¸User Interfaces (both soft and hard)

¸Networking



Initial Training

¸Musician

¸Software Engineer

é and then there was MIDI



KeyKit

¸ Textual programming language ïprocedural, 

interpreted, multi-tasking, graphics, object-oriented

¸ Specialized for MIDI algorithmic and realtime 

manipulation, first-class ñphraseò data type, 

realtime scheduling

¸ Multi -window graphical user interface, pull-off 

menus and buttons, tools include multi-track 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 built-ins

¸ 4.0 - graphics

¸ 5.0 - first multi-window attempts, multi-tasking, fifos, 

tools using tasks/fifos

¸ 6.0 - object-oriented, multi-window interface 

completely rewritten, pull-off menus/buttons

¸ 7.0 ïsupport for multiple MIDI ports



MIDI Phrase is a first-class data type

¸ Time-ordered list of MIDI ñnotesò - can be system-

exclusives, isolated note-on, isolated note-off, or full note 

with duration

¸ Constant value syntax

ph = óc e gô# ph is a c major triad

ph = ódc2,e,fô# ph is an arpeggio, channel 2

¸ Structure-like manipulation of attributes :

ph.dur = 1b # all note durations = 1 beat

ph.pitch += 12 # transposed up an octave



Phrase Operations

¸ Serial concatenation
ph = ph1 + ph2

¸ Parallel merging
ph = ph1 | ph2

¸ Removing notes
ph = ph1 - ph2

¸ Matching notes
ph = ph1 & ph2

¸ Nth note
ph = ph1 % n



Phrase Operations - the ñselectò

ph = ph1 { ??.pitch > 60 }

ph = ph1 { ??.dur > 1b }

ph = ph1 { isonbeat(??,4b) }

ph = ph1 { ??.number < 4 }

ph = ph1 { rand(3)==0 }

ph = ph1 { isinscale(??,scale) }

ph = ph - ph { ??.type == MIDIBYTES }



Other Language Features

¸ Variable arguments - é , nargs(), argv(), varg()

¸ Fifos and locking

¸Objects

¸Graphics - primitive elements are:
lines, rectangles, text, windows,
phrase windows, menus

¸Machine-dependent hook ïmdep() ïused to 
add/expose non-portable features

¸ TCP/IP hooks available for Windows and Linux, 
network interaction



Tasks and I/O

¸ All tasks are time-shared evenly, interleaved at the 
interpreted instruction level

¸ Scheduled MIDI output events are tasks as well, but 
performance canôt be degraded by other tasks

¸ 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, window-
manager-like operations, etc.

¸ Each tool is independent, with consistent methods for 
resizing and inter-tool communication

¸Consistent saving/restoring mechanism of individual 
tools is highly leveraged, used for:

ïCopying between like tools

ïCopy/paste of entire tools

ïMoving tools between ñpagesò

ïManipulating of tools within tools

ïBroadcasting of a tool and its contents across a network



Group (multi-track seq)

Chords

Kboom (drum patts)

Kboom

Riff
Controller

Echo

BASIC TOOLS



Mouse Matrix

Bounce

Boomix

Roller Derby
Grab Bag

Techno

TOOL VARIETY



Interactive Tool - Picture This

¸ Use RGB 
values of an
image in 
various ways



Then I moved to Silicon Valleyé

¸ Woodstockhausen

¸ Skronkathon

¸ Y2Kx LoopFest

¸ Dorkbot

¸ Illuminated Corridor

¸ Maker Faire

¸ BArCMuT (Bay Area Computer Music Technology) 
Meetup

¸ Visual Music Meetup

¸ LoveTechSF

¸ SHARE San Jose

¸ Zero1.org,  ZER01,  01SJ Biennial, SubZero Street Faire



An Algorithmic music ñinstrumentò used for
ñ21st Century Caffeine-based Life Formò at Woodstockhausen 2000



Oops, I made a typo

¸Woodstockhausen

2001

¸ All -QWERTY

Performance



Performances with dance pads

¸ Woodstockhausenperformance ïHappy Feet

ï Done entirely on 4 dance pads

ï No hands, No light, and EL-wire-outlined pants

¸ With Wireless QWERTY keyboard



The Mother of All Opportunities


