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mimium on Web Browser

2, mimium web editor

ep_voice(note, gate, velocity, phac~ chif+)S
op5 = op(97.0, 1.0, op6, gate, RustPreview

Generated from the current mimium source.

Ob5vr

biquad )
tone = (opl + op3 + op5) * (@. 429  impl<H: MimiumHost> MimiumProgram<H> {

cutoff = 4000.0 + key pos * 14 6949 fn dsp(&mut self, ret_words: &mut [Wor

ey s v vau

cascadeosc lowpass(tone, cutoff, 0.85) 6975 mut reg_1656: Word = Qu64;
compressor 6976 mut reg_1657: mmmfloat = 0.0 mmmf loat;

6977 mut reg_1658: Word = Qu64;
6978 mut reg_1659: Word Qu64;
fbdelay_mod notes [48, 52' 55' 59' 60, 55, mut reg_1660: Word = Qu64;
9 mut reg_1661: Word = Qu64;
mut reg_1662: mmmfloat = 0. mmmfloat;
getnow gates = [1, 1, 1, 1, 1, 1, 1, 1, 69 mut reg_1663: mmmfloat = 0.0 as mmmfloat;
jcrev accents = [0.70, 0.45, 0.55, 0.3 mut reg_1664: Word = 0u64;

2 mut reg_1665: Word = Qu64;
livecoding_demo 6985 mut reg_1666: mmmfloat = 0. mmmfloat;
bpm = 86.0 6986 mut reg_1667: mmmfloat = 0.0 as mmmfloat;
steps_per_beat = 2.0 6987 mut reg_1668: Word = Qu64;

_ 6988 mut reg_1669: mmmfloat = 0. mmmf loat;
rain step_per_sec = bpm / 60.0 x step 5 mut reg_1670: Word = 0u64;

mut reg_1671: Word = Qu64;

dsp(){ mut reg_1672: Word = Qu64;
3= step seq(step per_sec not mut reg_1673: mmmfloat = 0. mmmfloat;

i = &= = U 6 t mut reg_1674: Word = Qu64;

vel = 58.0 + s.accent * 62.0 / mut reg_1675: Word = 0u64;
scale 69 t mut reg_1676: mmmfloat = 0. mmmfloat;

mut reg_1677: Word = Qu64;

” t mut reg_1678: Word = 0Qu64;
sinewave rlght = ep_VOiCe(S.nOte - 0.03 mut reg_1679: mmmfloat . mmmfloat;
subtract_synth 6999 t mut reg_1680: mmmfloat = 0. mmmfloat;
7 A 7000 mut reg_1681: mmmfloat . mmmfloat;
supersaw (left, right) 7001 t mut reg_1682: mmmfloat . mmmfloat;
| |> pingpong_delay(_,0.75/step_per, 7002 mut reg_1683: mmmfloat . mmmf loat;
7003 mut reg_1684: mmmfloat E mmmfloat;

7004 mut reg_1685: Word = Qu64;

7005 mut reg_1686: Word = Qu64;

7006 mut reg_1687: Word = Qu64;

cascadeosc_macro

distortion

fmpiano

midiin

noise
reactive_f

reactive_sequencer

sequencer left = ep_voice(s.note + 0.03,

ng

windmodel

Main Vol. ca@> +0.0dB
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Common Lisp Music Chronic  impromptu Extempore Kronos Vult Gwion SOUL
Bill Schottstaedt Eli Blandt Andrew Sorensen Andrew Sorensen Versa Norilo  Leonardo Jérémie Astor ROLI
(1989) (2002) (2010) (2012) (2015) Laguna Ruiz  (2017)
(2018)
(2016) | y
Pd | '
CMIX Miller Puckette FAUST | |
o Music V Paul Lansky, 1996 Yann Orlarey, '
Music 1 L Mathinws Brad Garton, et al. Max MSP Dominique Fober, |
Max Mathews 1966 Music 11 . 1982 Max/FTS David _Zicarelli Stéphane Letz \ I|
1957 Barry Vercoe, S. Haflich, [RCAM Cycling 74 2002 |\
R. Hale, C. Howe 1089 1997 |
19?3| &
[ | ' 1Q0M e nan e ]
| 1950's ' 1960’s |1970’s 1980’s 1990’s 2000's ] 2010's jr—
1985 1996 :
o Csound SuperCollider A
uDS10 1967 1980| Barry Vercoe James McCartney 2002 .
John Chowning, David Music 4BF CMusic 1991 ChucK g
Poole, Leland Smith Hubert Howe, F. Richard Moore, Nyquist Ge Wang, LC ~ mimium
D. Gareth-Loy (originally Fugue) Perry Cook, Hiroki Nishino _Tomoya Matsuura
A2013) '(2020)

Gottfried Winham

Roger Dannenberg.
Chris Fraley

SuperCollider- TidalCycles Overtone ixi lang Sonic PI FoxDot Gibber
Clients Alex Mclean Sam Aaron Thor Magnusson Sam Aaron Jean-Frangois Parent Charlie Roberts
(2006~) (20117) (2012) (2012) (2015) (2012)

Background: "Languages for Computer Music, Roger B. Dannenberg", Frontiers in Digital Humanities, 30 Nov. 2018,
Matsuura added newer projects
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'Is a specialized computer music language even necessary? In theory at least, | think not.
The set of abstractions available in computer languages today are sufficient to build

frameworks for conveniently expressing computer music.

Unfortunately, in practice, some pieces are missing in the implementations of languages
available today. Often, the garbage collection is not performed in real time, and often
argument passing is not very flexible. If lazy evaluation is not included, then

implementing Patterns and Streams becomes more complicated. "

McCartney, James. "Rethinking the computer music language: SuperCollider." Computer Music Journal 26, no. 4 (2002): 61-68.
https://doi.org/10.1162/014892602320991383
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T = unit

T — T
Types

unait
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closure(e, F)
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n €N

ReR

aTHE Dl

AT. €

letx = eine

ee

if(ec) es else e,
delay(n, etime, €bound)

feed x. €

Terms
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fn onepole(x, ratio) { let Onepole —
x* (1.0-ratio) + self*ratio Ax. Aratio. feed y. x x (1.0 — ratio) + y * ratio

} mn...
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BiQuad7 r /L%

fn biquad inner (x,al,aZ2) {

let (ws, wss, wsss) = self

let w = x - al*ws - al2*wss x[n] » y[n]

(w, ws, wss)

}
pub fn biquad(x,coeffs) {

let (al,a2,b0,bl,b2) = coeffs;

let (w,ws,wss) = biquad inner(x,al,a2);
bO0*w + bl*ws + b2*wss

® self Li%ﬂ‘ﬁﬁ’\](%d)l@%’;ﬁ@i@ D'ﬂEEI—_JC\_’_ E DE‘-_JLUZI%)
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fn fbdelay(input, time, fb, mix) {

input * mix + delay (40001, input + self * fb, time) * (1 - mix)
}

o delay [FHARAHEE, 513D |JATALAR. ANES. TaLA1K
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use math::*
fn phasor zero (freq) {
(self + freqg/samplerate)$1.0

}
pub fn phasor (freq,phase shift=0) {

(phasor zero(freq) + phase shift)%1.0

}

pub fn sinwave (freqg,phase=0) {

phasor (freqg,phase) *2.0*PI () |> sin

e samplerate X7 y&{Ah\E%@“%Iﬁiﬁ’E%[
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=PRI DB F: SuperSaw

#stage (macro)

let detune table = [128,-128,408,-417,704,720]

let numbers = detune table |> len |> 1lift
let detunepitches = map(|lx| x /(277),detune table)
fn supersaw () {
let init = " |freq,detune|{ saw(freq,0) / Snumbers}
foldl (detunepitches,init, |elem, acc] {
" | freqg,detune]| {
let £ = freq + $(elem|>1ift) * detune

(Sacc) (freqg,detune) +saw(f,0) / Snumbers
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T = unit ep = unit

R | R ReR

I, n €N E U= @
T — T T lvar]
Code T AZ. € [abs]
letx = eine let]
Types c lapp]
if(ec) e else e, i f]
v = unit delay(n, etime, €bound) delay|
R ReR feed x. e | feed]
closure(e, ) ‘e [quote]
Code(e) $e [splice
lift(e) 13 ft]

Values Terms
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#stage (macro/main) y/)T—3 \/T‘ﬁ—ﬁ%ﬂj X< AT — %tﬂ D 52 (I_I_IIZ/‘J‘\ &7 +— bk
ERXT T ADFEIRE)

AVINTIVRFICERDESTEIL—7 - Bl - T — Y B&EREF)ZFEITTES
foo! (bar) IFNZHOMOH U s (foo (bar)) DFEIRIEX

#stage (macro)

let numbers detune table [> len [> lift
fn supersaw () {

" | freq,detune| { saw(freq,0) / Snumbers }
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o YU OEMK., 74— MRXIFAST(A— RME)ZHEAILTHIREOFVHULIICEBRE N B (X
7214 RXHHEZD)
o Lisp®Dquasiquoten’ cons / 1ist ICEBFHAI NS 2 & DB ZhR = Code Combinator

“{ saw(f, 0) }

mkapp (mkvar ("saw"), [mkvar("f"), mklit(0)])

o ZIMBIF T A— R ZERBWVWLLEDOTOT L (AL TRIEOERIEIMTELW)

e MiMiuM CIZASTIRIEZVMDBEH AR TI T 7 EVTEMT 5771 (W7 OFETRE
FAULIRIIIVVMTEBD 7OV S LE UTEDIDOTERDA VY T IRE)

Cf. Kiselyov, "MetaOCaml: Ten Years Later" (SCP, 2026) / Kameyama, Kiselyov & Shan, "Combinators for Impure yet Hygienic Code Generation"
(2015)
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uzulang(mini-notation) — mimium_t®DSL

use core::¥*
use mininotation: :*
use osc::*
use env::adsr
use delay::stereo delay
use filter::lowpass
fn dsp () {
let note = run note! (mini("60 <62 72> <[64 [74 72] 65] [65 62]> ~ 69")
| |> legato (0.2, ), 1)
saw (note.val-12 |> midi to hz, 0.0)
* adsr({attack = 0.001,release=0.1,sustain=0.9,gate=note.gate})
| |> lowpass( , ((sinwave(0.1,0)+1)*500+400),4)

mini B OB DOFES (L. mimium EITESHAFNTZDSL, /N\—H Y EX—% BELAmimiumTEHL LTS
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use

let notes = [60,62,04,67,72]

fn melody (cps) {
let 1 = notes |> len
let phase = phasor(cps/ (1-1),0)
let 1 = phase * 1 |> floor
let freqg = notes[i] |> midi to hz
let gate = {gate = (phase*1%1) < 0.2} |> adsr
let £ff = (sinwave(l,0)+1)*1000+200
saw (freqg, 0)
| |> lowpass( ,ff,4)
| | > . * gate

}

let cps = 2

fn dsp () {
melody (cps)

| > tostereo

| |> pingpong delay( ,0.5,0.3,1.0,0.5)

examples/livecoding-demo.mmm
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Virtual Machine

Open Closure

Program

Program Counter

Call Stack

Base Pointer

State Ptr Stack

State Storage

......

Closure Storage

Audio Driver

State Position

Function Prototype

State for self 1

x|

Ring Buffer for
delay 1

State Storage

State Position

State for self 2

Upvalues

Open(Local(N1))

Open(Upvalue(N2))

Ring Buffer for
delay 2

Static Variables

" Function Prototype0

Escaped Closure

Function Prototype

State Storage

......

......

State Position

Upvalues

Closed Upvalue 1

OP| A | B | C
OP| A | B | C
OP| A | B | C
OP| A | B | C
OP| A | B | C
Upvalue List
[ Local(N1) |
[Upvalue(N2) |
State Size

i Function Prototype1

Closed Upvalue 2

T"> —y
o
o
o
5
5
g
5
B
4

~ Somewhere on the Heap Memory

(Maybe Shared with other closures)
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fn fbdelay(input, time, fb, mix) {
input * mix + delay (40001, input + self * fb, time) * (1 - mix)

}
fn dsp (input) {

input

| | > fbdelay( , 2000,

| | > fbdelay( , 3000,

| | > fbdelay( , 5000,

e a ||> foo( ,b,c) EAVITILEFICER I NS /N1 7 & &0 &

o $(a |> |x| “foo($x,b,c) ) DERIEBEX : 97305 foo(a,b,c)
e 30D fhdelay FFNFNRDAVRIVREUTEIRSNZNENH S



fn fbdelay(input, time, fb, mix) { fn dsp (input) {
let a = fbdelay(input,2000,0.9,0.5);
lisie 5 = eiehe EEha () ) shift state position(40004);
shift state position(1l); let b = fbdelay(a, 3000,0.7,0.5);

shift state position(40004);
update ringbuffer(...); let ¢ = fbdelay(b,5000,0.5,0.2);
shift state position(-1); shift state position(-80008);

C
let ret value =
set self (ret value);

ret value

self delay self delay self delay
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Feed (Type)
Mem (Type)

Delay (Type,Max Time)
DirectFnCall (Vec (State))

o MU UARDIBHIRMNELTES

o BIREAMODHECHUIEIZDARMNSERATE %, BIF - &REEKRE7O—Y @D VRS
VADKSBRED)ZER L. 7O—3 v DIREIREIFA VATV ZABED ETiIThns
H. ROEBFIINHITEIET S



d— K1

fn phasor (freq) {
(self+(1/freq))%1.0

}

fn osc(freq) {

- phasor (freq )* 2 * PI |> sin //case a

+ phasor (freg+ (phasor (freq/10))) * 2 * PI |> sin //case Db

fmosc (freqg, rate) {

osc (freqg + osc(rate))

dsp () {
fmosc (440,10) + osc(880) + fmosc(1320,10)//case 1
fmosc (440, 10) + fmosc (1320,10)//case 2




Version 1-a
dsp
fmosc osc fmosc
I
oscC 0sc phasor osc 0sC
I I I I I
phasor phasor [ feed] phasor phasor

[ feled] [ feled]

Version 2-b

[ feled] [ feled]

dsp

fmosc

0osC

0osC

fmosc

0sC

0osC

phasor phasor"phasor phasor

phasor ||phasor ||phasor ||phasor

( feled] ( feled] ( feled] ( feled]

Compare

( feled] ( feled] ( feled] ( feled]

State Trees

Compiler
Thread

Generate
Patches

Upcoming
Storage

Previous

VM1

Apply
Patches

TnNEnNo )8y F, [dmemcpyD & SRR (AE—m. IE—=%&. T—% 1 X)

Swap
VMs
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Execution time (log scale)

1000 ps 1

100 ps 1

PureData
(libpd)

Faust

fundsp

mimium
(Rust)

] ] Sine Oscillator Benchmark
10 sine oscillators (ns/iter, log'scale, lower is better)

mimium
(Wasm)

mimium
(VM)

10000 ps

Execution time (log scale)

1000 ps 1

PureData
(libpd)

Faust

100 sine oscillators

fundsp

mimium
(Rust)

mimium
(Wasm)

28.4 ms

mimium
(VM)



Platform
Portability

Arch-specific Opt.

Optimization vs. Compile Time Execution

Speed

Compile
Speed

Platform Abstraction

AOT Constraint \ Abstraction Overhead

Compiled vs. Interpreted 4
< : ‘
Compiler Design \ I " Optimization Complexity
|
\ . ’
\ ' 4
\ I ¢
\ I !

Dynamic
Modification

Expression
Range

Domain Specialization
3 H 3

\ 4

- * Features — Complexi
-
-
Implementation
Simplicity
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Available at https://mimium.org/ / https://github.com/tomoyanonymous/mimium-rs
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