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This paper gives a brief overview of the three core fea-
tures of LC, a new computer music language we proto-
typed: (a) prototype-based programming, (b) mostly-stro-
ngly-timed programming, and (c) the integration of ob-
jects and manipulations for microsound synthesis in its
sound synthesis framework. After addressing three prob-
lems in existing computer music languages, which are (1)
insufficient support for dynamic modification, (2) insuf-
ficient support for precise timing behavior and other fea-
tures with respect to time, and (3) difficulty in microsound
synthesis programming, we describe how the three core
features of LC correspond to these problems, together with
several code examples. Since the design of LC is sig-
nificantly motivated by the problems that hinder creative
practices in computer music of our time, such a language
design can contribute to both academic research and cre-
ative practices, at least as a design exemplar.
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prototype-based programming example (1)
0l1: //create a Table object
02: var obj = new Table();
03:
04: //then, attach values and functions to its slots.

05: obj.name = "John";
06: obj.age = 34;
07: obj.print = function(var self) {

08: println("name :" .. self.name ..
09: ", age:" self.age);
09: };

10

11: //calling the method.

12: obj.print (obj);

13: //alternatively, use —> operator
14: //to abbreviate ‘self’.

14: obj—>print();

The output from the above example (1)
name :John, age:34

B 1. A Table object example in LC.

prototype-based programming example (2)
01: //create a Patch object.
02: var p = new Patch();

03:

04: //store unit-generator objects to its slots.
05: p.src = new Sin~ (440);

06: p.dac = new DAC~();

07:

08: //build a connection between ugens.

09: //then, compile the patch to update the graph
10: p->connect(\src, \defout, \dac, \defin);

1l: p->compile();

12:

13: //start playing the patch immediately.

14: p->start();

15:

16: //wait for 1 second and change the frequency.
17: now += 1l::second;

18: p.src.freq = 880;

19:

20: //swap a sine wave osc with a phasor.

21: wvar tmp = p.src; //store a sinewave osc to tmp.
22: p.src = new Phasor~ (440);

23: p->compile();

25: //restore a sinewave osc after 1 sec.
26: now += 1l::second;

27: p.src = tmp;

28: p->compile();

[® 2. A Patch object example in LC.
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A mostly-strongly-timed programming example

01: //create an array with 16 elements.
02: var wsarray = new Array(16);
03:

04: //load 16 sound files (snd0.wav-sndl5.wav)
05: //and then perform waveset analysis.

06: //this can be a time-consuming task and
07: //may suspend real-time DSP temporarily.
06: for (var i = 0; i < 16; i += 1){

08: LoadSndFile(i, "snd" .. i .. ".wav");
09: wsarray[i] = ExtractWavesets(i);

10:

11:

12: //‘async’ block switches to the asynchronous

13: //context. The current thread can be preempted
14: // even without explicit advance of logical time.
15: async {

16: //the below code performs the same task again,
17: //but doesn’t suspend real-time DSP this time.
18: for (var i = 0; i < 16; i += 1){

19: LoadSndFile(i, "snd" .. i .. ".wav");

20: wsarray[i] = ExtractWavesets(i);

21:

22:

23: //switching to the synchronous context.

24: //'sync’ and ‘async’ can be nested freely.

25: sync {

26: //perform some task that requires

27: //precise timing behaviour here.

28:

29: //the async context (lines 15- ) is recovered.
30:

31: //the end of the asyn context (lines 15-30).

B 3. A mostly-strongly-programming example in LC.
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4 a waveset is defined as a “distance from zero-crossing to a 3rd zero-
crossing” whereas wavecycle is defined as“wavelength of sound, where
clearly pitched” [11, p.50].
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[ 4. A pictorial representation of waveset harmonic dis-
tortion.

01: LoadSndFile(0, "/sound/samplel.aif");
02: var wavesets = ExtractWavesets(0);

04: //weights for 2nd harmonics
05: var weight2 = 0.5;

07: for (var i = 0; i < wavesets.size; i +=1 ){
08: //create the 2nd harmonics

09: //from the original waveset.

10: var ws = wavesets[i];

11: var harm2 = ws—->resample (ws.size / 2)

12: —>amplify (weight2);

13:

14: //schedule the original waveset for output.
15: PanOut (ws, 0.0); //0.0 is the center (stereo).
16: //then, the 2nd harmonics (two in series)
17: PanOut (harm2, 0.0);

18: PanOut (harm2, 0.0, offset:harm2.dur);

19:

20: now += ws.dur;

21: }

B 5. A waveset harmonic distortion example in LC.
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