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Abdgract

Soek isanew imp emertai on of the Smd ltalk progranming envi ronment. It wes developed & AppleLabs, and hes
bean ported to avaidy of computers. Compaed to ather Smdltak sysems, Squesk hes four importart fegtures (1)
portdility ¢o the Madntosh, Windows PCs and mary flavars of UNIX); (2) gpeed (it uses netive C for compute-
inters ve ), (3) price(freg indudng dl ouree o), and (@) sophigticai on (ful Smdltalk-80 languege libraies, and

tod s with mary usdu exters ong).

The Srensygem is anew dojed-ariented(©OO) oftwaetod kit for mus cgpicti ans. Sren's ded gn was dii ved fram
the autha's 14yeas of expaiencebuildng Smdltak-tesedmusdctods The intetion is to suppat mud c ompes-
tion, dgtd soundsyrthesis and processing, andli ve pefomancewi thin afreg, portdd € highdeve softwaretod kit.
This peperwill briefly intraclice the Squeek system, and then dsouss the dssign of Siren An andine demor—rgtration of
Srenuming on a lgptap cmputer is plannad for the presetaion & ICMC. Both Souek and Siren ae avdlable in
vuenetfreevialntare ftp from the Steftp/fftp.aeste ucs. ed/pub/Smd ltalk/Sauedd/ .

1 Introduction

TheSqueek imp emertdion of Smdltak wes developed & Apde
Laboraaries by agroup tha corsidad of severd o the arigird
sgnes o the Smdltak sygem (Alan Kay, Dan Ingdls, Ted
Kadhle, e d.). Squek isa "fulsa@e’ Smdltak imp emertaion,
and inducks dl o the dandld dass litraies and develgpment
tods
The Sren pakae in Sguek is a membe o the Double
TakMyparScadM ODE family of sytens cevegped by the
authar Snce 1983. (The name Siren was uggetad by Cuttis
Roaks it is not an acronym.) Sirenind ucks the foll oning mpo-
nens
« the Smdkemusd crepresentdi on languege
mus cmagnituce Modds (time pitch, loudness dc),
evetsandeventligs
event generd ars(procard or sochesti catreamtlike
ompodteerants),
event modfiers fundi onstha ean begppiedto event ligs),
and
oftwaeto readwriteSmakefram/to many athermusc
fomas,
* d assss for red i me oundsy nthesis;
OO modHis for syrthesis and processing,
» oundand MIDI I/ O suppatt;
red i me /O voices for mary interchange formts,
* notelig /O for non-red-time synthesis packaes
readwriteanusic amix, or csound cores
* GUI-besad tod sfor scarg'sound mani pul dion
pitchtimedagrams higadies, DSP, dc
Compaedto ealig Smdltak mudckits, Siren hes more sophis
ti cated mocHls of the bes cmud cmagnituces flexibl e esger or lazy

furction gpplicati on, anew use inteface peradgm, anda wmplee
mocH of abjeds for modula soundsyrthesisalaMuscV.

2 The MODE Higory

The Musa Objed Devdopment Bwvironmert (MODE) wes
written curi ng the authar's sojoun & the STEM Indtitute in Am+
dedm in 1990; it wes dxived from the ealie HyperScore
TodKit (seeICMC 1987). Theintention wes to proviceaportdd e
gygem tha cou dpafom red-time MIDI and sampled sound /O
on anumbe o paforms Maintosh, Sun, and PC). The MODE
induced a smple dbjed-ariented mus ¢ rgresentdion languege

dives for MIDI and sound /O, and a wll etion of grgohicd user

interfacesfor vaii ous mus cd goplicati ans.

Throughaut its life, the MODE wes dagued by dffialties sup-
porting the I/O divas on morethan aonep afarm. The Mad niosh

MIDI diveswere anly patidly functiond, and Sun failed to sup-
port MIDI & dl on its new Solaiis gpeding sysem. The com-
peity o buildng intefaces to C @ck in the ParcFRlae Sydans,
Inc VisudWarks Smdltalk imp emertdi on mackit even herde to
pefom dgtd sound synthesis o procesing fram within the
MODE.

During 1991 and 1992, a group o languege cesigners met & the
CCRMA Certe & Stanford Univesity and the CNMAT Certe
a U. C., Bakdey to formdi 2 and extend the MODE's represerta
tion languege This prg et ledto the Smaokelanguege which wes
cecribed in apgper by the authar in the 1992 ICMC Proceings

3 Sren Extensons to the MODE

Ove the ped five yeas anumbe of weknesesin the Smake
language and the MODE's impementdion o it have become
gparant. Other prablems surfaedin the MODE's builtin gopic
tionsandinterfaces Thesewill each beintrodicedbelow.



Smadkehad no exdidt notion o intevals. Atches ae repreented
wsingaflexibl eframevork o dojeds, but intevas were only ssen
& dbdfeds o ptch aithmetic Taking a hint from Franads
Pachd's MUsES system (desai bedin recernt ICMC Procesding),
the Sren version o Smdke hes both refied intevals and more
powerful tord chardmocs

Smnaokes modHs of event modfiers (eg., aesend o acEaad)
weretyp cly "eqge; " tha is, they goplied thensdvesto an event
lig when they were dedaed In Siren, event modfiers @an be &
tached to an event ligt for "lay" (.e, pafamanetime phica
tion.

The MODE indudd a lage "va @ franewok that sparded
(ebstrat) event propeties fram (conaete) paramdes o gyrthesis
methads (such & the sttings of a MIDI davice o the mappings
nesdd by an out-board synthesis package auch & anix). In orcer to
uppat redtime soundsyrthesis in Squek, this adhitedure hed
to berevi sted, leaing to anew voicemodd.

Lagly, the ggohicd libray usad for Sren GUIs is dffeent from
the MODE's s mpledsplay list grgphics dasses. Squeek ind ues
John Mdorgy's "Marphic' use inteface framenork.

4 Sgueak Compilation Technol ogy

The Squesk sydam hes an integd Smdltdkto-C trandator; this
is usadto gererde the Souesk virtud madhine (V M), the ouree for
whichis actudly written in Smdltalk and then trandatedto C and
ompiled using a gandrd C cmpiler. The trandator uppats a
subsd o the full Smdltalk laguege exdudng @ the fancy
Smdltak cntrd dudures tha ae not expressible in C in a
graghtfowadway, and () the Smdltak dess libraies beyord
thosetha represent bed cC typesand ditasrudures
Thetrandaior can d 0 be usad, for exanple, to accdegdethe inner
logpsof Sgnd pracessing functions. Informa benchmarks demon:
dratethe il ity to pafom 10 voices of redtime FM ol ucked
dring yrthesis & a44.1 kHz sampling rate on modet hardware
(Apple PowerBook 1400c9).

A Smdltdk methadtha isto betrandatedinto C may indue C-
gyl eded adti s of shaed var & es, anda Smdltak methad bod).
Thetrandaor generdes C cock tha is cmpiled and linked to the
Sqek virttd machine, wheedter the method bod/ ean be re

pacadby aSmdltak primitive messapesad

5 Sound Synthesisin Sren

Pat o the Squeek dasslitray isadgtd soundsyrthesis padkage
cevelgped by John Maoney wsing the Smdltak-to-C trandator
ceribed dbove Each dass tha represernts a gyrthesis techrique
imp emertsasynthesis method cll ed
mixS ampk Countnino &S oundB uferstah gAtstath de x
pan:panVele.

This method sums the g ven numbe of samples (n) into the given
soundoutput buffer using the goprapriate syrthesis technique. As
an exanpge, ohn's impementdion of FM in Souek wses the
foll oni ng methad (sligrtly s mplified monophonig.

AV SoundmethodsForsoundgenereton
mixSampk Countninto &S oundB uferstah gAtstath de x

"A smpk mpleme ntaion of Chownh g'sfiequen cy:moduktbn synthess
techngue The centerfequencybvaied as he soundplayshby changng he
naementbywhchpsephioughthewaeble:”

"V aebk dedaations.”
psthdexisampk |

"Dechre vaiiebles  be shaed between Squeak and C-ouput buferand
waveble."
sehvar#aSound Buferde dae C:shothttaSoundBufet.
sehar#wareTablede dae C:shothtivaveTable.

“Setupbopoounter!
hsthdex=6tathdex+n)-1.

"Sampkcompuiatonbop.”
dathdexo:bsthdexdo:
[
"Getsampkvalie;ndexsth ewave ableb okupndex!
sampk =@mptude*(vaveTablea:ndeXx).

'Wiesampeboufputbufer”
aSoundB ufieratiput (&S oundB ufferat:j+ 6ampk *pan)j

"Updaetablendicesiomextbop
ndex=ndex+hcement+(moduleton*(vaveTablea:offsetind ex)).

ndex>wave Tebk StefTruesindex=nde xwave Tebe Sze.
ndex<1iTue:;jndex=ndex+wave Tebk Sie].

ofsetnd ex=offsethdex+offsetnciement
ofsetind ex>wave Teb e SzefTrue:
pfiseth dex=offsetnd ex-wave Tab b Sze]}
“Endofsampkbop”’
ocount=countn.

The auret dasshigachy o ounds is & follons (Whereby the
incentati on implies subcdlass ng and the namesin parertheses ae
thed asss ingance vai & es).

Obpd(
AbgtectS ound gampk sUntiNextControl)

Mixe dSound(sounds'panSetigssoundDone))

Plucked Sound (htelCo unttoun tampliude hg'ing Size"n gindx)

RestSound (hidCountoount)

SequentaSound(sounds'curenthdex)

Wave Tabk Sound (waveT sbe'wave T ableS e niaCounttount
nteAmptude' ampli de 'de cayRaie'ncie ment
ndex)

FMSound (htelMo dulaton o du kb n"mod uldion Decay'
ofsethcementofsethdex)



A SoinPlye dass uppats buffe-ariented sound autput to the
neti ve gperdi ng sysem's day routines It hes vai dd e sample rate
andh ock 9 & thesean be st Up wsing a corfiguraion messae
o thefolloning fom.

SoundPlayerdatPlayetP 0 cessB ufferSze: 22 05iae 44 100

sereo:tue.

This sound synthesis sygem has bean merged with the Siren
eventiva eefranenork in tha events an have voices tha represent
ownd dasss, and these ae triggeed when the events ae per
formed

6 The Morphic User Interface

Anathe important Soueek exters on over “stadard” Smdltalk
imp emertdi onsis the "Marphic' use inteface franenork, arigi-
rally cevelgped for the SAIf language by John Mdoney. Driven by
the cedre for ey portdility, the MODE's use intefaces have
been besedon asmpled play lig dasslibray for some time, and
it wes rdativdy essy to move these onto Morphic. The lage
trandtion wes ajgpting the MODE's "tool-centic' GUI to the
Morphic "ol et-cartri¢' interacti on paradgm.

7 Sill To Do

Aswith previous MODE versions Srenis gill wek in tems of
MIDI suppat, and in tems o true portaility of the sound /O
intefaces Batwemn the time of this writing and the 1997 ICMC,
we hope to have MIDI uming on the Madrtosh gaform, and
the sound /O @ck ported to run on UNIX (usng the NetAudo
li brai es for portahi lity and devi e indepandnc).

8 Conclusons

Souek is an exdting develgpment in the Smdltalk worl d becaue
o its levd of sophidicdion, pafomance portdility, and mg.
Srenis asonifiat improvement ove the previous Smdltalk
musd cpackages udh as the Hy parScare Tod Kit andthe MODE.



