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Introduction
Outline

Background
IDP Hardware Configuration
MODE Software
IDP/MODE Application Examples
Conclusions, Directions, Availability

• The IDP System: a Hardware/Software tool
for composers

• The Name and its History
• Applications—Composition, Realization

and Performance
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Motivation

Why is he doing this?

• Background
• SW Sound Synthesis
• SSSP
• Cadmus 9230/m
• HyperScore ToolKit and MODE
• The need for a Tool and Instrument
• The need for (trans)portability
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I W-B CM S

• Ten Years of Integrated workstation-based
computer music systems using relatively-
stable base technology

• Components (same as in 1980)
• Commercial engineering workstation
• Large RAM and disk memories
• Multi-tasking OS
• Real-time sound and MIDI I/O
• C-based music and DSP libraries
• Interactive SW development/delivery

environment (Lisp or Smalltalk)
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I W-B CM S Examples
• Examples

• PDP-1 1/SSSP (?)
• CHANT/FORMES
• Cadmus 9230/m + CARL
• LM-2 + Flavors Band
• Mac + Kyma/Capybara
• NeXT + Common Lisp Music
• IRCAM Musical W orkstation

• Non-Examples
• Mac + MIDI
• NeXT + Objective C
• DSP/Hard disk recorders
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IDP Hardware
Current IDP Hardware Configuration

Sun SPARCstation-2 IPX

28 MB RAM, 64 kB Cache

210 Mb internal disk

150 Mb tape

color graphics monitor
accelerator

keyboard,

660 Mb external disk

RCN MIDI Interface

Ariel 56000 DSP Card

Ariel Stereo DAC/ADC

MIDI I/O

audio I/O

mouse

Ariel 32C DSP Card

Ethernet
Local-area
network

Modem
wide-area
network
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The MODE Software
A Smalltalk-80-based framework and tool kit

for music composition and performance

• SmOKe music representation
Music Magnitudes
Events, Event Lists
Generators, Modifiers, and Structures
Functions, Sounds and DSP

• MODE voices and I/O
Voices as device drivers
Voices as property-to-parameter mappers

• MODE user interface components
MVC Framework and Navigator
MODE MVC Support and Applications

Copyright © 1992 The Nomad Group, Stephen Travis Pope. All Rights Reserved.

The Interim DynaPiano and MODE

8

MODE Software Components

MusicMagnitudes

Events and EventLists

EventGenerators
EventModifiers

Event/List/Generator
inspectors, editors

TR-Trees and

structure UI tools

Representation, Editing Voices, I/O drivers, schedulers

Sound, DSP

MIDIFile Adagio note lists

sound file voices

real-time scheduling
interface

SunOS MIDI

sound I/O, DSP, mix
interface

SunOS audio

Abstract/SampledSounds

sound UI tools Mixes
Mix editors

and browsers

browsers

other structures

MIDIVoices

SampleVoices

Kernel

and Functions
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SmOKe Music Magnitudes and Events

Music magnitude models and concrete classes
• Pitch, Amplitude, Duration models
• HertzPitch [440.0 Hz], SymbolicPitch [‘f#2’ pitch]

BeatDuration [1/4 beat], SymbolicLoudness [‘mp’ ampl]
• [(1/4 beat) + 80 msec] [‘e4’ pitch + 12 cents + 4 Hz]

Abstract events and event lists
• Event as property list
• Event properties can look behavioral

(declarative) [evt voice: ‘flute’] or static
(procedural) [evt at: #voice put: ‘flute’]

• V oices or applications determine the
semantics of properties using coercion
(e.g., anEvent pitch asMIDI, asHz, ...)
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Music Magnitude Species and Classes

MusicMagnitude (‘value’)

Chroma—pitch, color, gamut
ModeMember
Pitch

Chronos—time, duration, meter
Duration
Meter

Ergon—amplitude, energy
Amplitude

Positus—position, space, room
Directionality
Position
Spatialization

NumericalMagnitude—numerical value
HertzPitch
IntervalMagnitude

MIDIPitch
MIDIVelocity

MSecondDuration
SecondDuration

RatioMagnitude (‘relative’)—relative
to another magnitude

RatioDuration
RatioLoudness
DBLoudness
RatioPitch

NominalMagnitude—name and table
SymbolicLoudness
SymbolicPitch

ConditionalDuration—combination of
other durations

BlockDuration
BooleanDuration

OrdinalMagnitude (‘table’)—order-only
PField (‘name’ ‘field’)—arbitrary field
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The SmOKe Event List Structure

Example Event and Event List State

propName propValue

Start Event

Global EventList Dictionary

Name EventList
Properties

Duration

Collection of Event Associations

Start Event
Duration

Properties

propName propValue

propName propValue

Start Event

Voice
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Verbose and Terse SmOKe Examples

“Verbose MusicMagnitude Creation
and Coercion Messages”
“Answers Duration 62 msec.”

(Duration value: 1/16) asMsec
“Answers Pitch 261.623 Hz.”

(Pitch value: 60) asHertz
“Answers Amplitude 106.”

(Amplitude value: ‘ff’) asMIDI

“Event Creation Messages”
“Create a ‘generic’ event.”

Event dur: 1/4 pitch: ‘c3’ ampl: ‘mf’
“Create one with added props.”

(Event dur: 1/4 pitch: ‘c3’)
color: #green; accent: #sfz

“EventList Usage”
“Create a named event list.”

el := EventList newNamed: #demo1.
“Add an event to it at time 0.”

el add: (Event dur: 1 pitch: 36 ampl: ‘mf’);
“Add an event after the first.”

add: (Event dur: 1 pitch: 40 ampl: ‘mf’);

“Add a sublist with 3 events”
add: (EventList new“a chord.”

add: (Event dur: 1 pitch: 36) at: 0;
add: (Event dur: 1 pitch: 40) at: 0;
add: (Event dur: 1 pitch: 43) at: 0)

Verbose SmOKe Examples

“Terse MusicMagnitude Creation using post-ops”
440 Hz 250 msec
1/4 beat  ‘c#3’ pitch

“Terse Events using concat. of music mags”
440 Hz, 1/4 beat, -12 dB, (#voice -> #flute).
38 key, 280 ticks, 56 vel.
(#c4 pitch, 0.21 sec, 0.37 ampl).

“Terse EventLists using concat. of events or
(duration → event) asociations”

(440 Hz, (1/1 beat), 44.7 dB), “comma”
(1 => ((1.396 sec, 0.714 ampl) word: #xu))

“Bach Example—First measure of Fugue 2 from WTK
(ignoring the initial rest).”

(((0 beat) => (1/16 beat,  ‘c3’ pitch)),
((1/16 beat) => (‘b2’  pitch)),
((1/8 beat) => (1/8 beat,  ‘c3’ pitch))),

((1/4 beat) => (‘g2’  pitch)),
((3/8 beat) => (‘a-flat2’  pitch)),
((1/2 beat) => ((1/16 beat,  ‘c3’ pitch)),

((1/16 beat) => (‘b2’  pitch)),
((1/8 beat) => (1/8 beat,  ‘c3’ pitch))),

((3/4 beat) => (‘d3’  pitch)),
((7/8 beat) => (‘g2’  pitch))

(Can be abbreviated further...)

Terse SmOKe Examples
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MODE Event List Usage

Event List Creation
• Text, graphical input
• Procedural generation
• Reading data from other applications
• Built-in creation methods

EventList fromSelectors:data:
EventGenerators

EventGenerators and EventModifiers
(see also [ICMC 1989])

TR-Trees and other structures
(see also [ICMC 1991])

Persistency, links and hypermedia
(HyperScore idea and tools)
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Voices and Event I/O

Ways of Playing Event Lists
[eventList playOn: voice] or
[voice play: eventList at: time] or
[eventList voice: voice; play]

Voices as Property-to-Parameter Drivers
Examples:

• (NoteListVoice on: file play: list.
• (AdagioVoice on: file) eventList.
• (SoundVoice on: port) play: list.
• (MIDIVoice on: (aMIDIDevice on:

aMIDIPort)) play: list.
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Sampled Sound Support

• MODE Functions
Abstract Function (stored data or breakpoints)
Linear, Exponential, Spline, Fourier, . . .

• Sound, SampledSound, FloatSound, etc
Sound formats and Operations

• SoundFile
Headers and IO formats
Internal vs. external header parsing and generation

• SoundPort
Three ways to do it
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MODE System Interface

Three versions of Sampled Sound and MIDI I/O

• V oices, Devices, and Ports
• UnixProcess interface to splay, aplay, mplay,

mread (optionally from/tosnd)
• UserPrimitives

Not UNIX-specific, run-time UPs available
• Sockets and RemoteDoItServers—ST80

process spawns C-programs that read or
write data from/to a socket
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MODE User Interfaces

Model/View/Controller Programming and Navigator

Controller View

DisplayList

Editor

Model Structure

LayoutManager

StructureAccessor

Display
Input
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MODE UI Examples
Event, EventList and Sound Inspectors (old)
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MODE Sampled Sound UI

SoundBrowser
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MODE Structure Editors
TRTreeBrowsers (old)
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LPC Vocoding Tools
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MODE Menu and Play List
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Function Editors
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EventListEditors
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Mixer View
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Conclusions, Directions
• IDP as an CMW , ICE and Instrument
• Porting IDP/MODE to new Platforms

HW: SS-10, NeXT, Indigo
L-L SW: Multi-UI, Sockets, ISIS, pmix

• Status—Hardware and software described
here works with few exceptions(6/1992)

• A vailability—MODE software, doc, etc. is
available via anonymous Internet ftp from
ccrma-ftp.Stanford.edu directory pub/st80

• Usage—Sound processing and live
performance (as a sampler) in Celebration

• The Future
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MODE Demo

Mode Demo Tools

• Example List V iew
• MODE Kernel Example Menu
• MODE UI Example Menu

• SmOKe Representation
• V oices and I/O
• UI Examples and T ools
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