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BARE ! e

A synthesizer that is the whole computer. It starts from a USB stick straight into the instrument,
with no operating system underneath, on PCs from the late 1990s to now.

It has an omnichord laid out after Suzuki's OM-108, with its rhythm section, a tracker, a Fairlight-style wave page with a
sampler, 4-operator FM, a freezer that stretches what you just played, an 8-track tape, a mixer with effects, a crackle box
played with your fingers, effects to play live, a LINEAGE of homages you can play—five of Xenakis's ways of making music
(Metastaseis's glissandi, clouds, sieves, UPIC and GENDY), Murzin's ANS, Steve Reich's phasing, Wendy Carlos's scales,
Eliane Radigue's drones, Merzbow's noise—each with a short history, instruments you write as text files, MIDI and Ableton
Link. And Doom.

1.0 is the first release, and a beta. It has been played on a ThinkPad X250 and an ASUS VivoBook (Intel 12th gen), and it
boots on 90 emulated PCs. Not tried on real hardware yet: AC'97, the Sound Blaster 16, SATA and NVMe disks, the installer
and Ethernet. It needs a Pentium Pro or later.

1. Download bare-1.0-beta.img.zip (or .img.xz) from the 1.0 beta release.

2. Write it to a USB stick of 256 MB or more with balenaEtcher, Rufus or Raspberry Pi Imager, which take the .zip asitis,
oron Linux with xz -dc bare-1.0-beta.img.xz | sudo dd of=/dev/sdX bs=4M conv=fsync . Everything on the stick is
replaced.

3. Turn Secure Boot off, plug the stick in and start the computer from it: the boot menu is usually [F12], (F9], (F8] or at
power-on.

4. When the splash plays, press any key. Hold (6] and run a finger along the keys from (2] to (/J: a C major chord,
strummed.

It runs from memory, so once it has started the stick can come out; projects are saved on the stick. The installer (on the
FILE page) erases the disk you choose.

It also fits on a floppy: bare-1.0-beta-floppy.img is a 3.5" 1.44 MB diskette for a PC with a BIOS and a floppy drive
(internal, or a USB drive the BIOS boots from). Write it with dd (sudo dd if=bare-1.0-beta-floppy.img of=/dev/£d0
bs=18k, or the USB drive's /dev/sdX) or RawWrite for Windows, put the floppy first in the boot order, and wait about a
minute while the drive reads it. It plays like the stick but can't save (projects live in the stick's own partition), and it has
been booted in emulators only so far. GRUB starts it: Limine can't read a floppy drive.

Free software: GPL-3.0-or-later (LICENSE); NOTICE.md lists what it includes from others.

STHRTING UP S

While the machine starts, the name and the boot log are on screen (a machine that stops during boot shows where). Then

comes a short splash, a different one each time the stick can remember the last: ANS (the name scratched into a glass
plate and played by light, after Murzin's photoelectronic synthesizer), GENDY (Xenakis's dynamic stochastic synthesis:
waveforms that random-walk, then settle into a chord), CMI (for the Fairlight: a green terminal, 8-bit orchestra stabs made
here, a 3D waveform) and METASTASEIS (Xenakis's 46 string glissandi drawn on graph paper). Any key, click or MIDI note
ends it; the sound follows the saved volume and mute.
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KI Y! ; THE F KEYS, SHIFT AND THE REST

The F keys open pages and do nothing else. As it comes: play - (F2] tracker - (F3) waves and sampler - stretch -
operator (FM) - tape - projects - mixer - touch - effects - lineage (Xenakis, ANS, Reich, Carlos,
Radigue, Merzbow) - Xenakis, straight to its place in the lineage. On keyboards without an F row, Ctrl+1..9, +
,[ctz1)+(-]) and [ctr1}+(=] do the same. A click on a tab at the top does too. (On ThinkPads (Fn])+(Esc] locks the F keys.)

You can change which key opens what. On the FILE page, (Tab]to KEYS: picks a key, sets what it opens (a page, a
view of LINEAGE—XENAKIS, METASTASEIS, UPIC, REICH, RADIGUE ...—or an instrument, so SHRUTI can have a key of its
own), empties it, picks it up to move it with (1], and (R] then [Y] goes back to the keys as they came. Or drag a
tab along the top onto another one to swap them, or onto an empty place (they show while you drag). A key that opens
nothing has no tab; in Doom it is Doom's own key again. FILE always stays on a key. Each key remembers where it was:
with PLAY on (F1]and SHRUTI on[F2], still brings back the omnichord. The layout is kept on the stick in KEYS.TXT, one
line for each key that differs from the default (F2 SHRUTI, F6 off), which you can also edit on a computer.

Shift is the function layer, on every page: (Shift]+(ti] chord sound - (Shift J+[-—] strum sound - (Shift}+(B] 1-bit - (Shift ]+
(E) echo - (shiftJ+(F] freeze (stretch) - (Shift)+(T]thermal - (Shift}+(-)/(Shift]+(=] volume - [Shift }+(M] mute - (Shift }+(H)
colours - [Shift +{K] keys follow the chord - [Shift]+(2]all of these on screen. [Esc]stops everything and releases all notes.

Keys follow the chord ((Shift}+(KJ): the omnichord's idea, offered to the rest—hold a chord, and whatever you play lands
on it. While it is on (the title bar showsand the chord), a note from the letter rows, a pad, a stepped strip or MIDI moves
to the nearest tone of the omnichord's chord (the last one its buttons made; ties go up) and keeps its octave—on WAVE's
keyboard, the instruments, GENDY, CLOUDS (their notes too), UPIC's SNAP CHORD, METASTASEIS's string ends, ANS's
keys, REICH's notes, RADIGUE's base and MERZBOW's junk. Off, every page is as it was: chromatic keys, the instruments'
own scales, the sieves. The tracker's note entry, the sieves' scale keys, keyboard mode and CARLOS's scales are left alone
either way. It is saved with the project.

Colours: [Shift J+[H] goes through ten colour schemes: NIGHT (the first one), PHOSPHOR (green on black), AMBER, PAPER
(ink on paper), BLUEPRINT, LCD (a handheld's olive greens), STAGE (black, white and yellow, for projectors and sunlight),
CREAM (an Omnichord's cream and brown), ACID and SUNSET. The stick keeps the choice, with volume and mute. The
SCAN wave reads the screen, so it sounds a little different in each.

(ctr1}+(z) undoes and (ctxl]+Y] redoes (or [Shift)+(z), [Shift ]+(Y)): tracker edits and the order list, wave drawing and
harmonics, FM changes, sample edits, tape takes, erases, pastes and imports. A pen stroke or a run of the same key is one
step. How far back it goes depends on the memory: 1.5 MB of history on a 32 MB PC, up to 64 MB; a tape take too long for
it can't be undone, and the title bar says so.

Volume: the laptop's volume and mute keys work too. It starts at -6 dB (the title bar shows it): built-in speakers distort
when the sound chip is driven at full level. Volume, mute and 1-bit are kept on the stick with the next project you save
or load.

The key strip at the bottom of each page shows its main keys. A page's own keys never also play a chord or a strum; the
keys it doesn't use still do.
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F2 F3
SEQ || WAVE

—

Ctrl+1...= pages rhythm pattern octave octave

(OJthepages [JMAJOR (JMINOR () 7th () strings (13 on the pad) (JonPLAY
The keyboard on PLAY, the first page: the F keys go to the pages everywhere.

FCHO THERMAL MODE

Echo (Shift]+[E)) is a stereo ping-pong: repeats alternate Thermal mode (Shift]+T)—the CPU's temperature

left and right, a dotted eighth apart at the sequencer's sensor drives filter cutoff and detune, and while it's on the
tempo, and get darker as they go. The output ends in a idle loop spins instead of halting, so the machine warms
limiter, so loud chords and strums get quieter instead of up as you play. On ThinkPads the EC also gives fan RPM
clipping. The meter at the right of the title bar is the and the power/lid LEDs blink on the sequencer beat.

output, left and right.
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F1 PLHY THE OMNICHORD

An omnichord laid out after Suzuki's OM-108 and its owner's manual, drawn in lines: the chord
buttons in three rows, the strumplate and its INSTANT OFF plate, a display with the chord and its
notes, the voice and rhythm buttons, the real-time switches and the knobs.

+ BARE! F2 SE0 F3 WAVE F4 STRETCH F5 OPERATOR F& TRPE F? FILE F8 MIX F9 TOUCH F18 FX F11 LIMERGE F12 XKENRKIS -6 dB i—
+ BARE! omnichord - after the Suzuki OM-188
1 2 3 4 5 =} 7 8 9 [z} = = [: ! r?

"8 e ) e e (KR e e ) J(e ) ) w )  —M3]
MINR S op ) ) e J[ @ ) ¢ ) & J 8 )L © ) ® J E J{ B J( F* ) | it et puLsE - TeEvoLo PULSE
TH chaord: ORGAH

(oo JC e J e J[ e ] ¢ QNEEEC s ) o ) a J e J 8 ) |

octave +8 transpose +@ A 448 Hz « AUTO =« HOLD =« S¥YNC < KEYBORRD = CLASSIC

STRUMPLATE & finger across the touchpad, the mouse, or 2 to /

OFF

BESP

WOICE 1l omni 1 harp celeste A. piano oW Py R R
PATTERH 1 ROCK 1 SLOW ROCK COUNTRY SWING : £ : !

- = STOP 175 BPM main sub sustain  chord rhythm tempo

RHYTHM

I==N0=INR= chords (together: morel 2540 strings SPACEN ~hythm WABN =suto B hold BKSP  off ==l pattern HOME END | voice
F1 - PLAY
KEYS

..z)-@)..(0) - (A)..("Jand the MAJOR, MINOR and 7th rows, twelve roots each: Db Ab Eb Bb F C G D A E B F#, the

(or(\) circle of fifths as on the OM-108. A chord plays while its button is held
two or three together MAJOR + 7th = maj7, MINOR + 7th = m7, MAJOR + MINOR = dim, all three = aug; MAJOR

with the 7th button to its left = sus4, with the MINOR to its left = add9. Every chord is three
notes, as on the instrument

the first ten of the 13 strings (the touchpad and the mouse reach all 13): the chord's root,
third and fifth in each octave from F# to F, four times, and the root on top

touchpad fingers across it strum the strings, left low to right high, several at once (12C precision
touchpads: up to five; Synaptics PS/2 pads: two)

INSTANT OFF: the chord, the strings and the accompaniment stop at once (with SYNC
START, the rhythm too)
) CHORD HOLD: the chord and its accompaniment go on after the buttons are let go
Tab CHORD AUTO: the chord and a bass play in the pattern's rhythm (MANUAL: the chord simply
sounds)
[Space]- [shift]+(Space] rhythm start / stop - SYNC START: the rhythm starts with the next chord
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KEYS

rhythm pattern, changing at the next bar. SET 1: ROCK 1, ROCK 2, SLOW ROCK, COUNTRY,
SWING; SET 2: DISCO, HIP HOP, FUNK, BOSSANOVA, WALTZ; BARE!'s: POP, 16 BEAT,
REGGAE and SIEVE (XENAKIS's sieves)

voice: omni 1, omni 2, harp, celeste, A. piano, guitar, FM piano, organ, vibes, banjo—each a
main sound on the strings and a sub sound—and CUSTOM (the sounds + and

(shiftJ+[—]pick, the samples and your instruments among them)

the strings' octave

(Pgup](Pgbn] - (Shift]+[Pgup) tempo (shared with the tracker) - transpose, £6 semitones
(Shift J+{Home][End] master tune, +6 Hz around A 440

Caps Lock KEYBOARD mode, below

Delete CLASSIC: the rhythm section with the drum kit BARE! had before

KEYBOARD mode, as on the OM-108: the 7th row is a keyboard's white keys ((A]...["] and (Entez], C to G), the MINOR row
its black keys (W) (E)(TJ (Y] (u](0] (P] (1)), and the MAJOR row is T, P, {, T and eight drums: [3](4] move the keyboard an
octave, (1] (T) held with them transposes and (2] (P) held with them tunes; [5]... (=] are bass drum, snare, high tom, floor
tom, closed and open hi-hat, crash and hand claps. The strings become drums ( @: BD SD HT LT CH OH CC) and
INSTANT OFF claps. omni 1 plays one note at a time, the last one held.

With the pointer: press a chord button to play it ((Shift]-click holds several, for the combinations), drag across the strings,
press INSTANT OFF, click the switches, the VOICE and PATTERN buttons (SET pages them) and START; drag a knob up or
down: MAIN and SUB (the two sounds' levels), SUSTAIN (how long the strings ring), CHORD, RHYTHM and TEMPO. (0] in
FILE's MIDI view sends it all as the OM-108 does: strings on channel 1, chord 2, bass 3, sub 4, drums 10. The chord, voice,
levels, switches, transpose, tune and pattern are saved with the project.

YOUR OWN INSTRUMENTS

SHRUTT by BARE!
a drone bow: the keys open reeds, the touchpad is its bellows

air
+ width
detune
cutoff 92
resonance 16
attack 180 ms
release 560 ms

2 5 level 621
Jjust intonation from C
5 key opens. again closes

) - its sound: preset 33
o3 ||p3 i3 |29 53 on other pages too

i

ile:r SHRUTILTKT

—
—

ESVESPN cpen. close  a finger to and fro: the bellows ENTERY pump SPACEY close all eSS knobs Bl rext instrument

Your own instruments

PLAY's again steps from the Omnichord to instruments made from text files, and the tab takes the instrument's name.
Five come with it: STYLO (the touchpad as a Stylophone's strip), THEREMIN (pitch without steps), GRIDPADS (a grid of
pads with an arpeggio), SIEVHARP (a harp tuned to a sieve) and SHRUTI (a shruti box, the drone box of Indian music: the
keys open and close its reeds, tuned in just intonation from Sa, and a finger moving to and fro on the touchpad pumps its
bellows; held pumps too). Anyone can write more: put the file in the stick's INSTR folder; INSTRUMENTS.md has
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the format. On an instrument's page, turn its knobs, holds what is played, the letter rows and MIDI
play it; its sound is also one of the sounds everywhere else, by its name.
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=) SE)

THE TRACKER

A tracker. Rows run down the page and each of the 8 channels is a column: note, instrument (any
sound, the samples included), volume and effect. A channel plays one note at a time and holds it
until its next note or a note-off. A pattern is 16 to 64 rows; the song is the order list at the top. It

plays on while you use the other pages, and every row and effect lands on the exact sample.

F2 - SEQ

KEYS

+ BRARE! F1 PLAY F3 WRYE  F4 STRETCH  F5 OPERATOR  F6 TAPE  F7 FILE  FG MIX  F9 TOUCH  Fi8 FX  F11 LINERGE ~ F12 XENAKIS -6 dB ¢
TRACKER - BARE METAL SOUNDS
» SONG bpm 175 Ipb 4 oct 3 inst @1 ORGAN g
ORDER @@ PATTERN @8 - 64 ROWS A2 PLUCK
1 BRSS 2 LERD 3 KICK 4 SHARE S HAT 6 FREE 7 FREE 8 FREE a3 SAk BASS
29 E-2 @3 ECS C-2 a9 ECE C-4 BB ECA B4 FAT SAW
25 A5 50 LEAD
26 E-2 @3 ECS E-4 HE ECE C-4 BB ECA A6 CHIP
27 E-2 @& ECS A7 BELL
28 D-4 @6 ECE C-2 @9 EC8 C-3 @R EC3 C-4 8B ECE B3 GRIND
29 E-2 @8 ECS B9 KICK
36 A#2 @5 ECS B-3 BB ECB C-4 BB ECA AR SHARE
31 A-2 @3 ECS BB HAT
32 LC-2 @3 ECS C-2 a9 ECE C-4 BB ECA AC DRAKN
33 An MORPH
34 LC-2 @3 ECS G-3 HE ECE C-4 BB ECA HE SCAM
35 C-2 @8 ECS AF ROM
36 C-2 @3 EC8 C-3 @R EC3 C-4 8B ECE 18 E.PIAND
37 LC-2 @3 ECS 11 FM BASS
38 E-2 @& EC3 E-3 HB ECE C-4 A8 ECA 12 BELL
39 13 BRASS
48 D-2 @3 ECS C-2 @9 ECE C-4 ©B ECa 14 SAMPLE 1
41 15 SAMPLE 2
42 D-2 @3 ECS A-3 HE ECE C-4 BB ECA 16 SAMPLE 3
43 D-2 @& ECS 17 SAMPLE 4
44 B-3 @6 ECE C-2 @9 EC8 C-3 @R EC3 C-4 8B ECE 13 SAMPLE S
45 D-2 @3 ECS 19 SAMPLE &
46 F#2 @5 ECS D-4 HE ECB C-4 BB ECA 1R SAMPLE 7
47 G-2 @5 ECS 1B SAMPLE &
48 E-2 @3 ECS C-2 a9 ECE C-4 BB ECA
43 EFFECTS
S8 E-2 @3 ECS B-3 HE ECE C-4 BB ECA Bxy arpeggio
51 E-2 @8 ECS 1xx slide up
52 C-2 @3 EC8 C-3 @R EC3 C-4 8B ECE Zu slide down
53 E-2 @3 ECS Sxw glide
54 G-z @5 ECS G-3 H6 ECB C-4 BB ECA dxy vibrato
55 Sux pan
56 E-2 @3 ECS C-2 a9 ECE C-4 BB ECA Axy volume slide
57 Bix jump
58 E-2 @3 ECS E-4 HE ECE C-4 BB ECA Cxx wolume
59 E-2 @8 ECS D bresk
60 D-4 @6 ECE C-2 @9 EC8 C-3 @R EC3 C-4 8B ECE ECx cut
61 E-2 @3 ECS EDx delay
62 RA#2 @5 ECS B-3 BB ECB C-4 BB ECA E9x retrigger
63 RA-2 @3 ECS Fux tempo
SPACEN play song HSPACEY loop pattern ZSAN0SRN notes W off B5FN hex S SN move MAEY channel DEEN clear IHSY insert

[Space]/[Shift]+[Space]
@..[ADand[@..[F]

O

(}-()(aHF)

arrows, [Tab |, (PgUp | (PgDn |, | Home

(Be1)/ (Tns)
D@/ shift D[]
HE

(shift }+{PgUp][PgDn)

(shift}+{c](shift]+(V]

play the song from the order entry / loop the pattern; stop

notes, two octaves of piano keys (in the note column), with the current sound
note-off

hex, in the instrument, volume and effect columns

move (or click a cell)

clear the field / push the channel down a row

octave / the sound new notes get

tempo; (Shift)+(P] rows a beat

the pattern on screen; + its length

entry, its pattern, repeat, remove, back

copy / paste a pattern

the order list:
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KEYS

mute the channel
(shift 1] load demo: BARE METAL - HARBOR - EMPTY (and play it)
(shift }+{4] Doom's E1M1 as breakcore: the song is read from the Doom WAD on the stick (its DOOM

folder; Doom II's MAPO1 if there is no EIM1), laid onto the grid—the guitars on three
channels, the bass on a fourth—and arranged at 172 BPM over chopped breakbeats, snare
rolls, stutters and junk metal, with an intro break, a breakdown and a tape stop. The notes
come from your WAD; BARE! carries none of Doom's music

Effects, 16 ticks to a row: oxy arpeggio (+x, +y semitones), 1xx / 2xx slide up/down, 3xx glide to the note, 4xy vibrato,
8xx pan (80 centre), Axy volume up x or downy, Bxx jump to order entry xx, Cxx volume, Dxx next pattern from row xx,
ECx cut after x ticks, EDx delay x ticks, E9x retrigger every x ticks, Fxx tempo (20—FF) or rows a beat (01-1F). 00
repeats an effect's last value. On wide screens the list of sounds and effects sits beside the pattern. Songs from the first
development versions load into pattern 0, their ties held and their gates turned into cuts. Both demo songs are original.
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F3 HHUI WAVES AND THE SAMPLER

A Fairlight-style page, green on black, in four sub-pages: (Tab] / (shift)+{Tab] or a click on the tabs. The
bottom two letter rows are a piano keyboard for the current sound (Z) C,(s) C#,(X) D ... (/) E;
octave; plays it at its own pitch). Here the touchpad is a pen: the pad stands for the screen,
and a finger draws, drags and picks where it lands. A mouse does the same with the button held.

+ BARE! F1 PLAY  FZ SE0 F4 STRETCH  F5 OPERATOR  Fo TAPE  F7 FILE  FB MIX  F9 TOUCH Fi8 FX¥  F11 LINERGE  F12 XENRKIS -6 dB =

[GIEEEREN - HARMONICS & DRAW 8 SAMPLE

(== T,
=)
=
m
o

DRALM

ROM BIOS ROM ARGEEE

SCAN  UHDER THE POINTER
e,

WAVE 1  KEYS PLAY DRFWN  OCTAVE <
ZIIxEjE UHIBIIHIHM L] E]/ e

WABN page 1588 wave 2= play NN octawve W sound &= turn TN depth RN random i smooth ¥ normalize N invert

F3 - WAVE — the eight waves in 3D

PAGE

D WAVEFORMS the eight wave slots stacked in 3D, front to back: the path MORPH plays through. —. ora
click picks a slot; turn, depth

5 HARMONICS 32 harmonic bars build the slot's wave: draw them, or pick one and set it

6 DRAW draw one cycle of the slot's wave; cursor, nudge 4 samples

8 SAMPLE the sampler, below

On the wave pages: [R] random, [T] smooth, (Y] normalize, (U] invert, (T) clear, (0)/(P] copy/paste. (] chooses what the
keyboard plays: DRAWN (the slot), MORPH (from the slot to slot 8 over 1.5 s), SCAN (the screen under the pointer is the
wavetable) or ROM (this machine's BIOS, flash, kernel or low memory as a wavetable: (\] source, (-] (=] and
move through it; every machine sounds different).
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SAMPLER

87.3 5 16 BIT 48 KHZ
1848 5 8 BIT 8 KHZ2

ART @. 686 END 9.998

GRAB 1 16 BIT 48888 HZ  9.99 § ROOT C4
o LOOP o ONE SHO

RECORD FROM OUT 16 BIT 48988 HZ
SAMPLE 1  OCTRVE 4 GRAB 1 9.99 5 16 BIT 48 KHZ

AN KN R I R
z X C v B N i) . /
RSN coo-  MEEN sorolc  NEENN lou MR ecord N oreb W stretch it W source [N rote  NEN 6/16 bit [N norker [N nove

Eight sample slots, sized from the machine's memory: 8 s each at full quality on a 32 MB PC, 87 s with 512 MB or more.

e [R)arms a recording: it starts when the sound does and stops at [R] or when the slot is full. (@] picks what it records:
OUT (everything you hear), FREEZE (the stretcher alone) or IN (the line in or microphone; it turns the first input on if
none is).

o grabs the phrase you just played from the stretcher's last 10 seconds. Nothing needs arming first.

« (E]8or 16 bit and [W] the rate (48, 32, 24, 16, 8 kHz) convert the slot and set the format of the next recording. 8-bit
frames play without smoothing, as on the old samplers; that is where their grit comes from.

. picks a marker (start, loop, end), and move it, or drag it. (K] loop on/off. Under the sample is a
close-up of the frames at the marker, or of the loop's splice.

e [=J(=Jroot note, ("] one-shot, (T] trim to the markers, (Y] normalize, (U] reverse, (I] clear, (0)/(P] copy/paste; level, attack
and release are the sliders.

. hands the sample to the stretcher, which freezes on it to shape it).

Elsewhere the slots are the sounds SAMPLE 1-8: chord and strum sounds, tracker instruments. They are saved with the
project, frames included.
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F4 STRETCH FREEZE WHAT YOU JUST PLAYED

The last 10 s of everything you played is always being captured. (Space] (or (shift +(F] from anywhere)
freezes it: the stretcher finds the last phrase you played (back to the last 0.4 s of quiet) and
paulstretches it, looping through it, in stereo. slower/faster x1...x1024, window, scrub,
(-] (=) mix, stay on one spot (infinite). Chords and strums still play on top.

+ BRARE! Fi PLAY  FZ 5E00  F3 WAVE F5 OPERATOR  F& TRPE  F7 FILE FB MIX F9 TOUCH F18 FX F11 LINERGE F12 KENAKIS -6 db =
— CAPTURE - a ring of the last 18 seconds
frozen - phrase 9.9 s
— STRETCH
+ FROZEH slower =16 window 85 ms mix FHE = GTAY
USBAGEN freeze SN slower/faster [N window  [ENEN scrub  ENEN miz  JERIERN stzy [N freeze from any page
— SPECTRLM
Play something, freeze it: it becomes 3 very slow place. BAEE=AN chords and strums still play here
F4 - STRETCH
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=] JPERATOR .

4-operator FM, Ableton-Operator style. 4 patches ([Home]/(End]), 8 algorithms ((Pgup])/(Pgbn]: serial, Y,
two-pair, fan-in, 2+2, 3+1, 1-to-3, additive—drawn as a diagram), op-4 feedback (5)/(z)). Per
operator: wave (sine/tri/saw/square), ratio 0.5-16 + fine, level, a full ADSR—the carrier envelopes
are the amp envelope, so notes release properly—velocity (how much softer a soft note makes it;
on a modulator, darker) and key scaling (quieter up the keyboard, down to -12 dB four octaves
above C3). Per patch, an LFO: rate 0.1-20 Hz, wave (sine, triangle, saw, square, random), and how
far it moves the pitch (up to a semitone), the level (tremolo) and the modulators (the timbre); each
note has its own. picks the operator, (1v) the parameter, (=] / adjust; or press on a
parameter and drag across its bar. renames the patch. Patches save with the project and are
the FM 1-4 sounds everywhere (chord/strum sounds on PLAY, track sounds in the sequencer).

+ BARE! FL PLAY  F2 SEQ  F3 WAWE  F4 STRETCH [SEHNIEAETNNGE fe TAPE F# FILE  F8 MIX F9 TOUCH F18 FX  F11 LINERGE  F12 XEMAKIS -6 dB =

OPERATOR - patch 1 of 4 - E.PIAND

ALGORITHM OP1 carrier 0PZ2  modulator 0P3  modulator 0P4  modulator
2N
LAVE sine LAVE sine LAVE sine LAVE sine
RATIO 1.8 [ RATIO 1.8 [ RATIO 14.8 — RATIO 1.8 [
FIHE +. AR FIHE +. 6@ FIHE +. 6@ FIHE +. 6@
LEVEL 188% — LEVEL S5% — LEVEL 26 - LEVEL 35% -—
ATTACK 1 ms ATTACK 1 ms ATTACK 1 ms ATTACK 1 ms
DECAY 9EE ms e DECAY 358 ms - DECAY 158 ms » DECAY 208 ms e
(il SUSTAIN 487 eemm SUSTAIN B2 SUSTAIN B2 SUSTRIN 82
RELEASE 700 ms == RELEASE 408 ms = RELEASE  30@ ms e RELEASE  30@ ms e
VELOCITY 8% VELOCITY 8% VELOCITY 8% VELOCITY 8%
FEEDBACK 2E% KEY SCHLE 8% KEY SCHLE 8% KEY SCHLE 8% KEY SCHLE 8%
L
ENVELOPE ENVELOPE ENVELOPE ENVELOPE
LFO
RATE 8.4 Hz
KWAVYE sine
FITCH
AMP
MoD sine =1.08 sine =1.08 sine =14.88 sine =1.08
MABY ocperator I parameter SN adjust POIREErY drag a bar PGUP PGDH " algo Bl feedback HOME EHD| patch
SCOPE

_—

A=Z=A play this patch FIN play page FH=EN on PLAY (¢ srrows) and sequencer tracks (PGUP PGON)

F5 - OPERATOR

Strum-plate keys release sustaining sounds on key-up; one-shot sounds (PLUCK, BELL, drums) ring out.

15



Fé6 T H P E EIGHT TRACKS

An 8-track recorder. The tracks are lanes of waveform under a ruler, as in a DAW, and it still has a
cassette's character: reels, wow and flutter, hiss, varispeed, saturation, bounce.

+ BARE! F1 PLARY F2 SE0  F3 WRYE F4 STRETCH FS OPERATOR [EEMMGIEHM F7 FILE F8 MIX F3 TOUCH F18 FX  F11 LINEAGE  F12 XENRKIS -6 dBE =
THPE - & TRACK
= PLAY , bar 2.1 175 bpm = LOOP speed 1AHE
b@:e81.4 63:47 of tape left ¢ BOUHCE e HISS wow 25 /

TRACK JE:ea_ B:85 a:18 B:15 g:28 B:25 838 8:35

1M 35 MK @:@3
—— ge
PAM C —

2 2 115 MIX
— ge

FAN C

3 = M5 MK
— ge

FAN C

4 M 5 MIK
— =]

FAN C

5 o M5 MIX
— =]

FAN C

6 o M S MIX
—— fis]

FAN C

7 e M5 MIX
—— i)

FAN C

8 M3 MIX
al]
FAN C

TRACK 1 mix low +@ dB high +@ dB
SPRACEY play RN record T8 track 0 arm WS mute Y solo @l mix/input S B == zoom NN level ¢l pan

F6 - TAPE

. (or click a lane) picks a track, (@] arms it, (R] records on the armed tracks (again to punch out), plays and
stops. Recording replaces what was on the track. switches a track between MIX (what you hear: chords, strums,
sequencer, stretcher, the input when MON is on) and IN (the line in or microphone alone, heard or not).

e What you play while the tape rolls lands where you heard the tape, not later: the sound card's delay is taken off.

o Pertrack: level, pan, low shelf and high shelf (x12 dB), (W] mute, solo, (E]

twice erases it.

* Moving: +2s, +15 s, (Home)/[End), a click in a lane or on the overview under the lanes; (-] (=] zoom (5 s
to 20 minutes across).
o Aregion: drag across the ruler, or (£)T]and (8](0] at the head. (] loops it (without a region, the loop is the whole song).

copies the region of the track, pastes it at the head on the selected track, erases the region on the
track. Record over a loop with BOUNCE on and it becomes a loop pedal with overdubs.

. BOUNCE (the recording takes the other tracks' playback too), [Y]hiss, (U] wow and flutter, (I]/(0] varispeed (¥2x to
2x, playback only; [P]back to normal).

The sound lives in RAM, in blocks taken as tracks are recorded, so the memory goes to whichever tracks you use: about 3
minutes of one track's sound in all on a 32 MB PC, over an hour with 512 MB. The timeline is 30 minutes long. The TAPE
channel on the MIX page is the tape's output. Saving a project saves the tape and the samples with it; if the stick is too full
for the tape, the project is saved without it and says so.




F7 I I I I PROJECTS, SONGS, MIDI, THE LOG

Projects on the stick: (73] select (or click), load, (s] save (type a name, [Entex)), (0] then
deletes. Saves are dated from the machine's clock. The last saved/loaded project comes back at the
next boot. steps through SONGS, MIDI, KEYS (which F key opens what, above) and the log: the
kernel log and the state of the sound device (a photo of it helps with a problem on a machine
without a serial port); there (T) plays a test tone, (P) turns every output on, ignoring the jacks, and (w)
writes a hardware report to the stick: HB-LOG.TXT (the whole log), HB-PCIL.TXT (every PCI device)
and HB-ACPI.BIN (the firmware's ACPI tables), for looking at a machine from another computer.

+ BARE! FL PLAY F2 SEQ  F3 WAWE  F4 STRETCH  F5 OPERATOR  F& THPE Fg Mk F9 TOUCH F18 FX  F11 LINERGE  F12 XEWAKIS -6 dB =
PROJECTS
no drive found: plug the stick in and press R BARE! 1.8 beta . build B . 1288«88A . 16Bx50 cells
¥ HAME SAVED SIZE
I select ENTERY 1oad BN =ave here Bl cdclete RN rescan drives DABY =ongs. MIDI. keys. log
The instrument runs from RAM: the stick can be pulled while you play. RN rescan to save sgain BRARE.UPD on any FAT drive updates at boot.
F7 - FILE

SONGS

E] renders the song into a WAV on the stick's FAT partition, the part any computer reads: the tracker from its first order

entry and the tape from its start, 48 kHz 16-bit stereo, as SONGO001.WAYV and on, faster than real time (the speakers are
quiet meanwhile; stops). The WAVs in the stick's root are listed: [S]brings the selected one into a sample slot
picks it), [T)onto the tape's selected track at the head. Imports take PCM WAVs, 8, 16 or 24 bit, mono or stereo, any rate.

MIDI AND SYNC

A USB MIDI keyboard, controller or interface, a module on a serial port, or an MPU-401 (a sound card's game port). USB
MIDI devices can be plugged in any time while our USB stack runs: always on a UEFI boot; on a BIOS boot (U | here takes
USB over from the BIOS until the next boot (the stick then goes through our driver too). Serial ports run at 38400 baud, the
"PC" setting of Roland and Yamaha modules and keyboards. picks the port, the channel it listens to.

* In: notes play the page's sound with their velocity (on SEQ, stopped, they go in at the cursor), the sustain pedal holds,
pitch bend is £2 semitones, the mod wheel opens the filter, program change picks the strings' sound. [C}: an incoming
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clock sets the tempo, and start and stop run the tracker.

» Out: [N] the tracker's channels 1-8 as MIDI channels 1-8, (K] clock, start and stop at the tempo, (T] thru, (0] the
omnichord as the OM-108 sends it (strings on channel 1, chord 2, bass 3, sub 4, drums 10). With (k] on, the rhythm
section's start and stop go out too while the tracker is stopped.

e The last messages in are listed, so you can see what a keyboard sends. The settings stay on the stick.

o turns on Ableton Link: tempo, beat and start/stop shared with other programs on the same network (Live, most
music apps on phones and computers, and another computer running this). The tracker and the rhythm section play in
time with them; a start comes in on the next bar. The tempo keys change everyone's tempo.

NE TWORK

A cable between two computers running this, or into a router, is enough: the address comes from the router (DHCP), or
without one each picks its own (169.254.x.y). The line under LINK shows it; the instrument answers ping. It works with the
Ethernet ports of Intel's chips (1000 family, which includes most ThinkPads), and with USB Ethernet adapters that follow
the standard (CDC-ECM or CDC-NCM: most USB-C ones made for Macs and iPads). Wi-Fi does not work.

INSTALL

Puts the instrument on the computer's own disk, so it starts without the stick. The list shows the other drives with what is
on them now ("GPT, 3 partitions" is usually another system). picks one, (I]asks, and only after you type ERASE and
press is the drive erased and written: the stick's boot partition, then its projects. Then take the stick out and restart;
if the computer still starts its old system, choose the disk in its boot menu. Updates (BARE.UPD) and saving work as on the
stick, and with the stick plugged in too, the disk the computer started from keeps the projects. On a BIOS boot any disk the
BIOS sees can take it; on a UEFI boot, SATA and NVMe disks (also behind Intel VMD).
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F8 I I I X THE MIXER AND ITS EFFECTS

A strip per source: PLAY (chords, strums, the WAVE keyboard, the instruments), SEQ, RHYTHM,
INPUT, STRETCH, TAPE, TOUCH, ANS, UPIC (METASTASEIS too), CLOUDS and LINEAGE (REICH,
CARLOS, RADIGUE, MERZBOW; and DOOM, once Doom has run), each with a meter, fader (-60 to
+12 dB), pan, echo and reverb sends, mute and solo; then the master with the volume and how
much the limiter is taking off; and the effects along the bottom. Where the strips don't all fit
(800x600), they scroll to keep the chosen one in view.

+ BARE! F1 PLAY F2 SE0 F3 WAYE F< STRETCH FS OPERATOR  F& TAPE  F7 FILE ERO¥S r° TOUCH FL@ FX  F11 LINERGE F12 XEWAKIS -6 dB =
MIKER
5E0 RHYTHM IHPUT STRETCH THRPE TOucH AHS UPIC CLOUDS LINEAGE MASTER
LIMIT
A dB
ECHO
257 ms
= ] ] = — = = = = = =
— ]
+@ dB +B dB +@ dB +@ db +@ db +@ db +@ db +@ db +@ db +@ db -6 dB
PAH —w PAH — FAH —# FAN —# FAN —# FAN —# FAN —# FAN —# FAN —# PAH —#
ECH e ECH emmms  ECH ssmmw  ECH essms ECH s ECH s ECH s ECH sssss ECH sssss ECH s
REY REY REY REY REY REY REY REY REY REY
Ml[s Ml[s MON |5 M [5 M [5 M [5 Ml s Ml s Ml s Ml[s il
OFF
» REVERE » ECHO o FILTER = DRIVE = CRUSH
size —— time 1/8. mode LOA amount  e— bits g bit
damp — repeats oo— cutoff cm————— rate 12.8 kHz
level ——— res —
B channel T fader PGUP PGON | +6 dE HOME & dBE THREY pan/echo/reverb N turn it ENTERY mute / IMOH BESEY =clo N input
F8 - MIX

. channel, fader (Pgup] (Pgbn] 6 dB, (Home) 0 dB, (End] off), (Tab) chooses pan, echo send or reverb send and
turns it, mute, solo; or drag the faders, pans and sends and click M and S.

e Past the master, reaches the effects: REVERB (size, damping, level), ECHO (time as a note length at the tempo,
repeats), and on the master FILTER (low, band or high pass, cutoff, resonance), DRIVE and CRUSH (bits, and the rate

the held frames leave). picks a setting, changes it, turns the unit on or off.

e The chord buttons and strum keys still play here. The mixer and the effects are saved with the project.

INPUT

The line in or a microphone, on the MIX page's INPUT strip: [\] steps through what the sound chip has (LINE IN, MIC,
BUILT-IN MIC ... then off), (] sums it to mono. It is heard only with MON on on the strip), since a laptop's own
microphone next to its speakers howls; use headphones to listen while you play. What is heard goes where everything else
does (the stretcher, the tape's MIX tracks). Unheard, it can still be recorded: by the sampler (source IN) and by a tape track
set to IN. A microphone plugged into a jack gets its bias voltage and 20 dB of boost where the chip has them.
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- TOUCH

A small circuit you play with your fingers, like a crackle box. Eight bare pads lead into it: an op-
amp's output (OUT) and inputs (IN-, IN+), a capacitor behind each input (C1, C2), its compensation
point (COMP), the supply (+9V) and ground (0V). A finger on a pad joins it to your body; two pads
touched at once are joined through your body, and the circuit starts to sound. Pressing harder
lowers the skin's resistance and raises the pitch; a light touch crackles; one finger on the gap
between two pads joins them directly; a finger alone picks up the mains hum (turn HUM up). Under
the board, a short history: Michel Waisvisz and his Crackle Box, the Kraakdoos he made at STEIM in
Amsterdam, a box of bare contacts whose player's body becomes part of the circuit. TOUCH is after
it: not a copy of his circuit, the same idea.

+ BARE! FL PLAY F2 SE0  F3 WAVE F4 STRETCH FS OPERATOR  F& TAPE  F7 FILE  F8 MIX F1@ FX F11 LINERGE F12 XENAKIS -6 dbE =
BOARD + two pads at once: your body closes the circuit CIRCUIT

+ range 1G]
gain 68
crackle 4@

Bl BL Fum 15 58 Hz

-—
skin 58
tone 55
level 76

= HOLD
3 fingers

try
& OuT + IM-: a tone
press harder: higher
one finger on a gap
IMN- alone, hum up
IN+ with +9W; it sticks
add COMP: softer, higher
add BY: lower. rougher

+Oy TN+

auT

after Michel Waisvisz (1949-28@8) and his Crackle Box

Michel Waisvisz wanted electronic music played with the body. In the late 196@s he and how

Geert Hamelberg built the first crackle circuits: unstable oscillators on bare boards, Mot a copy of his circuit but the same idea: eight bare
played by fingers on the copper, so that the player's skin became part of the circuit. At pads around an op-amp, and your fingers are the wires. Two
STEIM, the Studio for Electro-Instrumental Music in Amsterdam, which he joined in 1973 and pads at once close the circuit through you; press harder
led from 1981 until his death, they became the Crackle Synth and the Kraakdoos (19741 a and the skin lets more through: the pitch climbs,

small box with a battery, a spesker and six metsl contacts, wired to one of the first listen

op-amps, the 789, Mo two people sound alike on it., nor one person on two days. In 1984 came Lumps. with Stewve Lacy (1974) . Crackle (1978) . The

The Hands: wooden frames on both hands whose sensors turned gestures into MIDI. Hands, on stage from 1984)

ANSEDNRN top pads 2B bottom pads T knob =N turn it MABY SH/6H Hz SPACEY hold

F9 - TOUCH

e Touchpad: every finger is a finger on the board (the pad stands for the board), with its pressure where the pad reports
one. Mouse: click and hold on the board (it presses harder the longer you hold; the right button presses hard at once).

« (A](s](p][F]/ (V]: a finger on each pad of the top and bottom rows; a key held longer presses harder,
presses hard at once. holds the key fingers down after the keys go up (press a key again to lift it).

« MIDI notes put a finger on pad (note mod 8), as firm as the velocity.

. picks a knob, turns it (or drag its bar): RANGE (the capacitors: the pitch range), GAIN (the op-amp's: low is
soft and round, high is square), CRACKLE (how often a light contact breaks), HUM, SKIN (dry to moist), TONE and
LEVEL. switches the hum between 50 and 60 Hz. The knobs are saved with the project; the sound has its own
channel on the MIX page.
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F10 I x EFFECTS TO PLAY LIVE

Effects to play live, on everything you hear or only on the input (a guitar or a microphone through
the line in: pick it on the MIX page, then here). Start a song or the rhythm, then:

+ BARE! FL1 PLAY FZ SEQ F3 WAWE  F4 STRETCH FS OPERATOR  Fe TRAPE  F7 FILE  FE8 MIX  F9 TOUCH EEFS rF1l LINERGE F12 XEWRKIS -6 dE =

PAD - =+ slice EFFECTS « on everything

EEPEHT 1 FILTER .

—
2 REPERT .

RING : the last 5.4 s . 175.8 BPM - held by the repeat

T fade

.

L
3 REVERSE
-— ——
4 TAPE 5TOP -
A L
© 5 GATE
£ ORUSH
—
—

7 DUB
O =
& FREEZE

1/16 beat - fade 72 %

TRE: on the input only
input: none (MIX picks it)

try

hold 2, slide right: faster

2, then & 2nd finger: filter it
7 at a phrase's end: a throw

4 a5 the song stops

& and play over the frozen room

1/2 1/4 1/8 1/16 1/32

4588 hold an effect @184 latch T pick e its ¥ PGUP PGDH  it= SPHCEY hold BY all off TABY =verything / the input

F10 - FX

(2){&] hold an effect while the key is down; (shift +[1]-{8] latch one on or off; latches whatever is sounding
(again: lets all latches go); (@] turns everything off.
The pad is the effect you picked last (t] [1], or click it in the list): the touchpad or the mouse on the pad plays it and sets

its two settings, left-right and up-down and do the same from the keys). A second finger plays the
filter at the same time.

FILTER: left of the middle a low-pass closing down, right of it a high-pass opening up, nothing in the middle; up is
resonance. REPEAT: loops the last slice (1/2 to 1/32 of a beat, left to right: slide right while holding it and the stutter
speeds up); up fades it. REVERSE: plays backwards from the moment you press (1/4 to 2 beats); up is how much. TAPE
STOP: slows down to a stop (in 0.1 to 2 s); up adds wobble. GATE: chops in time (1/4 to 1/32 of a beat); up is how deep.
CRUSH: fewer bits to the right, a lower rate upward. DUB: throws everything into the echo while held, the echoes ring on
after (left-right the echo's time, up the repeats). FREEZE: the same into a reverb as long as a room can be (dark to
bright, up is its level).

Lengths follow the tempo (the song's, or the Link session's). The ring along the top holds the last seconds the effects

read from: the write head moves along it and stops while a repeat holds it.

MIDI: notes 36—43 (the first row of a drum pad) hold effects 1-8; CC 16 and 17 are the pad's two settings; CC 102-109
hold effects 1-8 while at 64 or more.
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F11 I I NI I Il ;I XENAKIS, ANS, REICH, CARLOS, RADIGUE, MERZBOW

Homages you can play, in the order of the music they come from: XENAKIS (1954, five views of its
own: below), ANS (1957), REICH (1965), CARLOS (1968), RADIGUE (1969) and MERZBOW (1979).
It opens on ANS; again goes to the next, and a click on the bar under the title picks one. Under
each, a short history: who, how it worked, and what to listen to. They sound through the mixer's
LINEAGE channel (ANS and XENAKIS's through their own), and all of it is saved with the project.
None of the people named here is involved with BARE!.

ANS

+ BRRE! F1 PLAY  F2 SEl
HENAKIS ANS 1357

REICH CARLOS RADIGLE MERZBON

ANS 1957
PLATE - C2 to C7 - /2 tones an octave - 4 bars ANS - playing
c7

o length 4 bars
range  C2-C7
picture light
black

LINE ERASE

host camera
Enter: picture - \: live

try
a line upward: glissando
a still finger: one tome
wave & hand at the camera
edges: outlines as lines
letters uhile it plags

after Eugeny Murzin's ANS (1957) . and Coil

The engineer Evgeny Murzin built the ANS in Moscow from 1937 to 1957 and named it after the  how

composer Alexander Nikolayevich Scrisbin. The composer scratches a glass plate coated in Here the plate holds 368 of those tones, five octaves of
black mastic; light shines through the scratches onto tenes printed on five glass discs, 72. Draw with the mouse, every finger on the touchpad, or
728 of them, 1/72 of an octave apart, and photocells turn it into sound as the plate moves.  the camera; Space sends the slit across it.

Eduard Artemyey scored Tarkovsky's Solaris with it; Schnittke, Denisov and Gubaidulina

wrote for it Coil recorded their drome album ANS on the machine in Moscow (2003 a box listen

set, 2004) Artemyev: Solaris (1972) - Coil: ANS (2883, 2684)

SPACEN plou  WRONEN stort  WEREN pen / line / erose  [NNENSN knobs  BERTERN comers picture SN live comera  NEKSPESKSPN cl=ar

ANS

After Evgeny Murzin's ANS synthesizer (1957), which played light through scratches in a glass plate. The plate here is 360
pure tones, 72 to the octave (a sixth of a semitone apart), over five octaves up the page, and time across it; a slit crosses it
in a number of bars of the tempo (or of seconds, up to four minutes) and plays every tone it lights, as loud as the plate is
bright there. Draw on it: every finger on the touchpad scratches (harder is brighter where the pad can tell), the mouse
draws, its right button erases; [TabJ: pen, line (press, drag, let go: a straight glissando), eraser. plays, goes
back to the start, twice clears the plate (Ctx1])+(Z) brings it back). Insert scratches a drone in the manner of
Coil's ANS, recorded on the machine in Moscow: dark bands low on the plate that swell and drift a few microtones, a haze
above them, now and then a scratch high up. The camera (a USB webcam, or the laptop's own): lays its next picture
over the plate—its light above the BLACK level, or its edges (PICTURE)—and \] lets the live camera be the plate while it
plays: whatever the camera sees, you hear. On a BIOS (legacy) boot the BIOS keeps USB: pressing either key twice hands
USB to BARE! until the next boot (as (U] in the MIDI view does), then the camera is found. The letter rows are a keyboard of
its tones (Z)-(/], (@}-{PJ, two octaves from KEYS; move it), and so are MIDI notes: held while the plate plays,
they write their row under the slit. picks a knob, turns it: LENGTH (1-32 bars, or 2 s to 4 minutes), RANGE
(where the five octaves start: C1 to C4), PICTURE, BLACK, INK (how bright the pen draws), BRUSH, LEVEL, KEYS.

22



+ BRRE! F1 PLAY F3 WAVE  F4 STRETCH  F5 OPERATOR  FC TAPE  F7 FILE [RESYIGEY 12 KENAKIS
HENAKTS ANS REICH 1965 [ESGISE RADIGUE MERZBOW
REICH - PHASE - 3 players . 12 steps PLAYERS

+ process
. plagers 3

Steps

a beat

+empo

hold

move  over 2 repeats

sound  MARINER

level 78

moves a step. then locks
keys from C4

player 2: pulling ahead, B.99 steps ahead
plager 3; locked, 2,89 steps ahead (holding

R4 D5 R4 F4 A4 D5 FS A4 D5 F4 A4

after Steve Reich (b. 1936)

Tun tape loops of the same words drifted out of step, and the phrase broke imto echoes

canons and new rhythms: It's Gonna Rain (1955). Steve Reich called it phasing and wrote it Players loop the same pattern: PHASE pulls one ahead a

for players. In Piano Phase (1967) one pianist speeds up very slightly until the two are a  step at a time, SHIFT jumps it, DRIFT lets it wander

note apart. and again; in Clapping Music (1372) one clapper moves an eighth nate every 12 Enter builds the pattern from the chord you hold

bars until both are back in unison, 144 bars later. "I want to be able to hear the process  listen

happening throughout the sounding music.” (Music as a Gradual Process, 1968) It's Gonna Rain (1965) - Come Out (1966) - Piano Phase
(1967) + Clapping Music (1372) . Music for 18 Musicians
(1976)

SPACEY stop TABY process 8 - note at the cursor BKSP™ 5 rest BN cursor Bl steps ENTERY from the chord TS knobs

REICH

After Steve Reich's phasing: two to four players loop the same pattern, and a process moves them apart and back together,
on the exact sample. picks the process: PHASE (after Piano Phase: a player holds, then plays a little faster until it is a
step ahead—the third player two—and locks there, holds, moves again, back in unison after as many moves as the pattern
has steps), SHIFT (after Clapping Music: it jumps a step ahead after some repeats), DRIFT (after It's Gonna Rain: each
player a little faster than the one before, never locking) and LOOP (the same with a sampler slot as the loop: record a voice
on WAVE's sampler and it drifts against itself). The rings are the players, turned by how far each is ahead. plays; the
letter rows (and MIDI) write notes at the cursor, arest, move the cursor, (-] (=] the number of steps (2—
16), makes a pattern from the omnichord's chord. : PROCESS, PLAYERS, STEPS, A BEAT (steps to a
beat), TEMPO, HOLD (repeats before a move), MOVE (repeats a move takes) or DRIFT (how much faster, 0.1-5 %), SOUND
(MARIMBA, PIANO, VIBES, CELESTE, HARP, GUITAR, CLAP, CLAVES) or the SLOT, LEVEL. (PgUp] [Pgbn] the keys' octave.

CARLOS

e BARE!  F1 FLAY FZ SE0  F3 OPERATOR  F6 TAPE  F7 FILE
HENAKIS ANS CHRLOS RADIGUE MERZBOW
CARLOS - alpha - chords

equal

release
level
ribbon  steps

equal temperament above - the scale below - ¥ pure 5:4 3:2 7:4 - a finger on the pad: a ribbon

Enter: the amnichord's chord in this scale, then in equal

]—[ YOF ]—[ VoA ] [ CONTOUR ]

after Wendy Carlos (b, 1933
Trained in music and physics, Wendy Carlos helped Robert fMoog shape his sunthesizer: a
touch-sensitive keyboard, portaments, a fised filter bank. With producer Rachel Elkind she  The keys play equal temperament or her alpha (78,8 cents a
made Suitched-On Bach (1968) on a Moog that played one note at a time, building every part  step). beta (63.8) or gamma (35.1), steps chosen so thirds
on eight-track tape, line by line; it won three Grammgs. Then A Clockwork Orange with an and fifths come out nearly pure. The sound: a saw through
early vocoder, Sonic Seasonings (19723, Tron (1982). For Beauty in the Beast (1986) she a resonant low-pass, with glide
devised scales that never come bock to the octave: alpha, beta and gamma listen
Suitched-On Bach (1968) . Sonic Seasonings (19721 . Tron
(1982) - Beauty in the Beast (1985)

ZSTNRSINOEIN stops up the scale THES =cale SPACEN cre voice / chords EBDERN the chord, compared TSNS knobs PEUPPEDN" cctave

CARLOS
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After Wendy Carlos: a Moog-style voice (a saw, square or triangle through a resonant low-pass with its contour, and glide),
in equal temperament or her ALPHA (78.0 cents a step), BETA (63.8) and GAMMA (35.1) scales, which don't repeat at the
octave but land close to pure thirds and fifths. The letter rows play 33 consecutive steps of the scale from C of the octave;
the touchpad is a ribbon over two octaves (steps or free). The ruler shows equal temperament above, the scale below, and
the pure intervals between. [Tab] scale, [Space ] one voice gliding (as the Moog) or chords, plays the omnichord's
chord in the scale and then in equal temperament and says how far each interval is from pure. : SCALE,
OCTAVE, VOICES, GLIDE, WAVE, CUTOFF, RES, CONTOUR, ATTACK, DECAY, SUSTAIN, RELEASE, LEVEL, RIBBON.
(Pgbn]octave.

RADIGUE

4 BARE!  F1 PLAY F2 SE0 F3 WAVE  F4 STRETCH F5 OPERATOR F6 TAPE
HENAKIS REICH CARLOS RADIGUE 1969 [ElarEEA

AHS
RADIGUE - G1 +@.0¢ - 48.93 Hz . 1:29

partial

harmonic 1

detune  +8.0¢
level A
breathes every 3:00

keys from C2

level breathes now
20 380 - B.07 Hz with 2
B.87 Hz with 1
B.22 Hz with 4
B.22 Hz with 3

B.46 Hz with 7
.46 Hz with &

after Eliane Radigue (1932-2026)
Elizne Radique learned tape with Pierre Schaeffer and Pierre Henry in Paris from 1955, then  how
made music from feedback and tape loops. From fidnos [ (1974) she worked for some 25 years Eight partials of one tone, each tuned a hair apart: two
with one ARP 2508 synthesizer: long tones tuned close together so that they beat, partials — close partisls beat at their difference in Hz. Sueeps take
surfacing and fading over many minutes, changes too slow to notice until they have minutes, Let it go.
happened. Tibetan Buddhisn shaped the Trilogie de la Mort. From 2881 she wrote for acoustic
players, passing the pieces on by ear: Naldjorlak. and the OCCAM series listen
Adnos 1-111 (1974-88) - Trilogie de la Mort (1988-93) -
L'lle re-sonante (2868) . OCCAM Ocean (from 28113

SPHCE" fade out 288 the base goes there S8l portial TS krobs TSN firer PBUP PBON . cctove HOMES stort again

RADIGUE

After Eliane Radigue: a drone of eight partials of one tone, each a harmonic of the base (1-16) tuned up to 20 cents off it in
tenths of a cent: two on the same harmonic beat at the difference of their frequencies, shown in Hz in the table. Each
breathes in and out over its own period (30 s to 10 minutes); the base glides to a new note over the SWEEP's time, up to
half an hour; [Space] fades the whole in and out. The picture is a slow score of the last minutes, each partial a line as bright
as it sounds. The letter rows (and MIDI) send the base to a note, pick a partial, a finger on the touchpad detunes it
(across) and sets its level (up and down). (1] (3] (] (=): BASE, SWEEP, FADE, BREATH (how far they breathe out), LEVEL,
and the partial's HARMONIC, DETUNE for tenths), LEVEL and BREATHES. the keys' octave,

starts over.
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MERZBOW

+ BRRE! FL PLAY  F2 SEU F3 WAVE
HENAKTS ANS
MERZEOW - junk

F4 STRETCH
CARLOS

FS OPERATOR
RADIGUE

Fo THPE  F7 FILE
REICH MERZBOW 1379
feedback

E e drive 48
‘ bits i
chop
feedback 60
grain 5@
bytes
level 68

e scrape: fingers, mouse
e metal: the letter keys
o feedback: SPACE

o bytes: ENTER

a cap holds it near -12 df

after Merzbow (Masami Akita, b. 1956)

Masami Akita began Merzbow in Tokyo in 1979, naming it sfter Kurt Schwitters’ Merzbau, a
house filled with found objects. He rubbed microphenes on scrap, struck springs and meta
cases strung with wire, fed back tapes and pedals, and turmed it all up past distortion
noise as music, junk as instrument. Computers came in 1999, Pulse Demon (1996) is o
landmark of harsh noise; Merzbox (26BE) gathered 5B CDs. Vegan since about 2882, he gives

how
Scrape with your fingers, strike the letter keys Cjunk
metal); Space feeds the output back into itself, Enter
plays this program's own bytes. A limiter keeps it from
hurting

listen
Yenerenlogy (1994)
Merzhox (2806)

much of his work to animals.

Pulse Demon (1936) « 1938 (1998)

BKSPY 511 off

ZEAREINOEIN strike junk SPACEN fcedback (4 holds) ENTERY the butes TSRS knobs fingers on the touchpad scrape

MERZBOW

After Merzbow: noise from junk. Fingers on the touchpad (or the mouse on the picture) scrape metal—where, how hard
and how fast set the band, the level and the grit; the letter rows strike 33 pieces of junk (an inharmonic clang each);

held feeds the output back into itself until it howls (Shift]+(Space] keeps it); plays BARE!'s own program code as
8-bit sound. Over all of it DRIVE, CRUSH (BITS) and CHOP; FEEDBACK, GRAIN (the scrape's resonance), BYTES (how fast

the code is read) and LEVEL are the other knobs (1] (1] [<] (=), stops everything. However hard it is driven, a
cap holds its loudness near —12 dB: noise to play, not to hurt.
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IN LINEAGE: METASTASEIS, CLOUDS, SIEVES, UPIC,
F12 GENDY

Five of Iannis Xenakis's ways of making music, a view each on a second bar under LINEAGE's, in the
order of the music: METASTASEIS (1954), CLOUDS (1956), SIEVES (1966), UPIC (1977) and GENDY
(1991). again goes to the next view; a click on its bar picks one. METASTASEIS and UPIC come
with a short history. Clouds and UPIC (with METASTASEIS) have their own channels on the MIX
page, and everything here is saved with the project.

METASTASE TS

0 F3 WAVE F4 STRETCH FS OPERRTOR F6 TAPE F7 FILE F& MIX F3 TOUCH FlB FX F11 LINEAGE F12 RENRKIS -6 dB =
CARLOS RADIGUE MERZBOK F1l: next
UPIC BENDY F12: next
METASTRSELS - plauing

family 1 of 4
on on

® strings 45
crossed straight
modulor  even
section the orchestra
level 8
length 26 5

quide the next line

try
a point, a line: a fan
two lines: a surface
crossed: a curve appears
two fingers: bend it live
Enter: onto UPIC's page

after lannis Xenakis. Metastaseis (1953-54)

Aenakis worked as an engineer in Le Corbusier's studio when he wrote Metastaseis for 61 how

plagers: 46 strings, each with a part of its own, start in unison and slide apart. He drew  Draw two guide lines. Strings are strung betueen them,

their glissandi as straight lines on graph paper: together the lines make curved surfaces,  each a straight glissando; crossed, they bend into a curve

hyperbolic parsboloids, and the same drawings became the Philips Pavilion at Expo 58 that no single string draws

Meta-stasis: after standstill, a mass of sound transforming, Its durations follow Le

Corbusier’s Modulor proportions. First plaged at Donaueschingen, 16 October 1955, under listen

Hans Rosbiaud Metastaseis (1954) . Pithoprakta (1956) - Comeret PH
(1958) - Mycenae-Rlpha (1978)

SPACEY ploy  JRONEN stort =R fomily  JWAEN ouide A/ B [EEEEEESE krobs BN crossed N modulor  JOJ on  [JPEUBEPEDHY transpose

METASTASEIS

After the piece (1953-54) whose 46 string players each slide in a glissando of their own: families of strings strung between
two guide lines on graph paper. Straight lines crossed draw a curve that no single line draws—a ruled surface, the
geometry of the Philips Pavilion he designed for Le Corbusier's studio (Expo 58); it turns beside the score in 3D. Drag a line
with the mouse for guide A, (Tab), another for guide B; two fingers on the touchpad hold a guide's two ends and move it
live. Four families (1]{4)), each up to 46 strings, evenly spaced or in the golden section's proportions (MODULOR, after Le
Corbusier), straight or CROSSED, sounded by a SECTION (violins I and II, violas, cellos, basses, or the whole orchestra as
the score splits them). plays: a cursor crosses the page and every string it crosses sounds. (Home] start, [PgUp J[ PgDn)
transpose, (€] crossed, (M) modulor, (0] the family on or off, the knobs (FAMILY, ON, STRINGS, CROSSED,
MODULOR, SECTION, LEVEL, LENGTH), (Entez] writes the family onto UPIC's page, twice brings back

the opening.
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GENDY

+ BARE! F1 PLAY  F2 SEU F3 WAVE  F4 STRETCH  FS OPERATOR  F& THPE  F7 F) F12 KENRKIS -6 dB =
CARLOS RADIGUE MERZBON Fil: next
UPIC GENDY 1991 F1Z: next

METASTASELS CLOUDS
GEMDY 1 - GEMDY3 - 12 points

GENDY
1 of 4: GENDY3
points 12

heights
dist CRUCHY
+ step 34
mirror  BE%
inertia 66

lengths
dist CRUCHY
step 22
mirror  17.8 to 1

pitch
drift  in tune

envelope
attack 5ms
decay 888 ms
sustain 67
release 250 ms

filter
cutoff  open
reso a

level 7%

step: heights 34, lengths 22

2=/ 0P ploy SPACE. drone TNESE knobs HOME END™ patch ENTERY rame PEUBNPBONN octove  the touchpad: the walk's steps

GENDY

His dynamic stochastic synthesis (GENDY3, 1991): a wave whose corners take random steps every period and bounce off
mirrors. Four patches, played anywhere as the sounds GENDY 1-4 (strum plate, tracker, MIDI). The picture is the wave
walking, the last periods behind it. The letter rows play it ((Pgup] octave), holds a drone, the touchpad (or the
mouse on the picture) sets the step sizes: across for the heights, up for the lengths. (<][=J): POINTS; the heights'
DIST (LINEAR, CAUCHY, LOGIST, HYPCOS, ARCSIN, EXPON), STEP, MIRROR and INERTIA (the steps walk too: drift instead
of jitter); the lengths' DIST, STEP and MIRROR; DRIFT (the pitch walks as well); envelope, filter, level. patch,

renames it.

Cl OUDS

FZ SE0  F3 WAVE F4 STRETCH F5 OPERATOR  F6 TAPE
REICH CARLOS RADTGUE MERZBOW

METRSTRSELS CLOUDS 1356 [N UPIC GENDY

CLOUDS - 3 sounding - 8 seconds CLOUDS

) + « A PLUCK
= B BREATH
s CBELL
+ D HAT

cloud A
sound  PLUCK
density 15 a second
Tow &3

high 66

shape  even

length

spread

glide

Tevel

dynamics

width

pitch

rhythm

R

—

—

@848 clouds on/off THB" choose TSN nobs SPHCE . this one ZSAESPE oround o note Bl -1l off ERTERN onto UPIC's page

CLOUDS

Masses of notes set by probabilities, after Pithoprakta and Achorripsis: so many a second at random moments, spread over
a band, each note gliding at its own speed. Four clouds, each with its own sound. [1}-{4] switch them, (@] stops all,
picks one for the knobs (sound, density, band, shape, length and its spread, glide, level, dynamics, width, a pitch sieve, a
rhythm sieve). Each finger on the touchpad plays a cloud while it stays down (up and down moves the band, across the
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density); the mouse does it for the chosen one, and the letter rows and MIDI play it around the note held. writes
the chosen cloud onto UPIC's page. The picture is the score as it is written.

SIEVES

1 PL

E 5 1954

METASTRSELS

SIEVES

S1 kick
—

AY P2 SEl
CLOUDS

read as sixteenths

5001303
—

@
B
B
g
g
o
=
&
5
2
i
=

F4 STRETCH

REICH CRRLOS
SIEVES 1966

F5 OPERATOR
RADIGLIE
ENDY

F6 THAPE

TER;

F7 FILE

2600

[ ES

FS TOUCH

F12 HENAKIS [
F1l: next
F12: next
52 - plays the snare

beats 2 and 4

as pitches
unit semitones

E3 G4 G#4 ES C6 G#6 E7 CB G#B
E9

sound GENDY3
keys C3 up

urite
3mL  leaves 1 after 3=
I or (also /)

and
not

&
(
3

)
1 is 381 too

a
g
@
o
I
@

@
&
=
S
ol
&
=
B

&2 NI

o
=
o
o
in
o
&
<)
=3

2
85

—
22 of every 112

SPACEN the SIEVE rhytrm  BERTERN write  BTREN =n example (SN sieve  JEISH unit  JZSVGSPN the scale  ROMENENDN =cunc  WPGURNPGDRN octsve

SIEVES

Scales and rhythms from residue classes: 3@1 is every number that leaves 1 when divided by 3 (1, 4, 7 ...); (J or, (&) and,
E] not, and parentheses. Four sieves, drawn as grids of sixteenths, a row a bar. The rhythm section's SIEVE pattern (on
PLAY, or here) plays S1 on the kick, S2 the snare, S3 the hat and S4 the bass, counted from the start, so a sieve
longer than a bar keeps turning across bars. writes a formula (Shift)+(2]) @, (Shift]+(\]|, (Shift]+{7] &; (-] and
work t00), puts in an example, sets the step read as pitch (a semitone or smaller), and the letter rows and MIDI
play the chosen sieve as a scale.

UPIC

F1 PLAY
HENI FEEl NS
METASTASELS

UPIC + 29 arcs -

FZ SE0 F3 WAVE  F4 STRETCH

CARLOS
ES

FS OPERATOR
REICH RADIGUE

CLOUDS STE PIC 1977 JEiEiy

4 bars UPIC

F& TAPE F12 XENAKIS -6 di =
FLL: next
F12: next

playing

length 4 bars
sound GENDY3
level 188
snap  free

tool LINE ERASE
SCRUB

74 of 6144 points

try
a line up: a glissando
a click: a short note
every finger at once
snap to a sieve: a run
R backwards, [ inwverted
SCRUB: the hand plaus

after Xenakis's UPIC (1977)
Henakis wanted a machine that plays what o composer draws. At CEMAMu, his centre near how

Faris, the UPIC did: lines of pitch against time drawn on a large tablet became sound, a Draw arcs: each is a voice that slides in pitch as the
graphic score heard at once. Mycenas-Rlpha (1978) was draun on it, arc by arc. [ts name
says it was meant for teaching as much as composing: Unité Polyagogique Informatique du
CEFRrY

cursor passes. A line upuards is a glissando, a click a
short note.

listen

Mycenae-Alpha (1978) Yoyage absolu

- Taurhiphanie (1987) -
des Unari vers Androméde (1989)

SPACE" play HOMES start MREN pen / line / erase / scrub TSNS knobs PGUP PGDN - transpose RN bockwards Il upside down

UPIC

After the drawing machine Xenakis built in Paris (1977; Mycenae-Alpha): draw arcs of pitch over time, and a cursor plays
them, each with the sound chosen when it was drawn. Every finger on the touchpad draws an arc of its own, the mouse
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draws t0o, a click is a short note. [Tab]: PEN, LINE, ERASE (or the right button), SCRUB (your hand holds the cursor).
plays, goes to the start. The knobs: the page's LENGTH (bars or seconds), and the SOUND, LEVEL and SNAP (free,
semitones, a sieve) of what you draw next. transpose the page, [R] turns it backwards, (1) upside down,

twice clears it.
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DOOM

Type iddqd on any page and BARE! runs Doom (1993) full screen, with the WAD it finds on the stick.
Put one in a poom folder on the stick's first partition, or in its root: your own pooM.wAD Or DooM2.wAD, the
shareware poom1.wap, or Freedoom's freedoomi.wad OF freedoom2.wad (free, from freedoom.github.io).
That partition has room for one WAD of up to about 40 MB. The keys are the 1993 ones: arrows,
(ctr1]fires, opens, strafes, runs, is its menu. The F keys go back to BARE! and
Doom waits; iddqd again returns to it, paused at its menu (typed inside Doom, it is still the cheat).
Its sounds and its music are on the mixer's DOOM channel; the music is played by BARE!'s voices
(GRIND on the guitars). Saved games go in the same folder. It needs memory to spare: about the
WAD's size and 10 MB more, which a 256 MB machine has.

""I‘}l‘l’“l’?\‘ "‘ A
O I L

& 2001-Z024

Freedoom, from the stick E1M1, in BARE!
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INSTRUMENTS

An instrument is a small text file. Put it in the 1nsTR folder on the stick (it's on the stick's first
partition, the one any computer opens), start BARE!, and it is there: on the PLAY page, press
again to step from the Omnichord to each instrument in turn, or give it an F key of its own (FILE,
to KEYS, or aline in the stick's KEYS.TXT: r9 myHarr). The file says what it sounds like and how it's
played. Nothing in it can crash BARE!: a mistake is shown on the instrument's page and in the log
(F7, Tab to LOG), and the rest of the file still counts.

Its sound also becomes a sound like any other: the strum plate, the tracker, clouds and UPIC can all use it by its name.

AN EXAMPLE

# STYLO: a pocket organ played with a stylus on a metal strip.

name: STYLO
by: your name
about: a stylus on a metal strip: the touchpad is the strip

[sound]
wave: pulse
width: 30
attack: 1
release: 15
level: 65
[play]

strip: A2 E4
steps: semitones
keys: chromatic A2
mono: yes

[knobs]
knobs: width cutoff vibrato release level

starts a comment. Settings are name: value (or name = value), one aline, in any order within their section. Anything
you leave out has a sensible default.

BEFORE THE SECTIONS

SETTING WHAT IT IS

name up to 8 letters: the page's tab and the sound's name. Required.
by who made it

about one line saying what it is

A file on the stick with the same name as a built-in instrument replaces it.

[ SOUND]

SETTING VALUES WHAT IT DOES

wave pulse square saw tri sine noise the basic waves
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SETTING VALUES WHAT IT DOES
drawn morph scan the WAVE page's drawn waves
gendyl ... gendy4 GENDY's patches (XENAKIS, in LINEAGE)
fml ... fm4 the OPERATOR page's FM patches
samplel ... sample8 the sampler's slots
width 5-95 pulse width, % (for pulse)
detune 0-100 a second oscillator, a little off: thicker
attack decay release 1-8000 milliseconds
sustain 0-100 %
cutoff 0-127 the filter; 127 is open
resonance 0-100
envelope 0-100 how far the envelope opens the filter
vibrato 0-100
level 0-100
SETTING VALUES WHAT IT DOES
keys chromatic NOTE, scale NOTE, the letter rows (Z to / and Q to P) as a keyboard from
off NOTE: every semitone (the upper row an octave up),
or up the scale, key by key (the upper row going on
from the lower)
strip LOW HIGH (two notes) the touchpad as a strip: across it is the pitch, pressing
harder is louder
steps semitones, scale, free on the strip: a note a key, the scale's notes, or no
steps at all
pads COLUMNSXROWS NOTE (up to 8x8) a grid of pads, up the scale from NOTE; the touchpad
stands for the grid
scale chromatic major minor the scale; S1-S4 are XENAKIS's sieves (in LINEAGE)
dorian phrygian lydian
mixolydian pentatonic
minorpenta blues wholetone
harmonic,or S1 ... S4
mono yes / no one note at a time (the newest)
glide 0-2000 milliseconds to slide from note to note
arp off up down updown random an arpeggio over the notes held, on the tempo
rate 1-8 arpeggio notes a beat
octaves 1-4 how many octaves the arpeggio spans
hold yes / no / toggle notes stay when let go, until new ones are played

BARE! 1.0 beta - manual

(Space turns it on and off); toggle : a key opens its
note and the next press closes it, one by one (Space
closes them all)
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SETTING VALUES WHAT IT DOES

tuning equal, just, just NOTE equal temperament, or just intonation from a tonic
(the keys' first note, or NOTE): each note is the 5-limit
ratio of its interval (the fifth 3:2, the fourth 4:3, the
major third 5:4 ...)

bellows yes / no the notes sound only with air in the bellows: a finger
moving to and fro on the touchpad (where it is not a

strip or pads), the mouse moving, or held
pumps it, and it leaks out over a few seconds. Louder
with more air, a few cents flat when it runs low

Notes are written C3, F#2, Bb4 (middle Cis C4), or as MIDI numbers.

[KNOBS

knobs: lists up to 8 settings to turn on the page (T | to choose, — — toturn): any of wave width detune attack decay
sustain release cutoff resonance envelope vibrato level glide rate octaves.Whatyou turnis saved with
the project.

SHARING

An instrument is one text file, so it can go anywhere text goes: a message, a forum post, a repository. The examples that
come with BARE! are in instruments/ in the source; they're a good place to start copying from.
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I II Il :I I I NI ! ; WHICH COMPUTERS, AND THE STICK

Sound is a fixed-point engine (PolyBLEP pulse and saw, drawn waves, 4-operator FM, noise, samples) with envelopes and
per-voice filtering, in stereo; the output is Intel HDA (any PC or Intel Mac since 2005), AC'97 (the PCs before that) or a
Sound Blaster 16, and + switches to 1-bit: the PC speaker's square wave, one note at a time, played through the
sound chip (or the real PC speaker on a machine without one).

The instrument runs entirely from RAM: once booted, the stick can be pulled and you keep playing. Saving needs it back in
(R) rescans on the FILE page; some BIOSes only re-detect USB after a reboot).

MACHINE BOOT SOUND KEYBOARD SAVE TO STICK

any PC 1997-2012, BIOS yes HDA (2005+), AC97 (1999-2006), yes yes
Sound Blaster 16

2012-2020 laptop with yes yes yes yes
CSM/legacy boot

UEFI-only (no CSM), e.g. arecent  yes (64-bit HDA yes yes, USB yes, through our USB
VivoBook build) too driver
Secure Boot enabled no—disable it

Generic setup: Secure Boot off; legacy/CSM boot where there is a choice (the BIOS's USB drivers reach more controllers
than ours). Machines whose firmware switches off the old PC timer (common on UEFI-only laptops) get their 1 kHz tick
from the HPET, or from the CPU's cycle counter with the main loop running the audio. Until the instrument starts, the boot
log is drawn on the screen, so a machine that stops during boot shows where.

Touchpads. Two kinds strum the strings and draw with the pen: Synaptics pads on PS/2 (ThinkPads, and most laptops
until about 2015) and precision touchpads on I2C (most laptops since). An I12C touchpad is found through the firmware's
ACPI tables, switched from its mouse mode to reporting fingers, and asked for a report every 8 ms. The I2C part has been
tried on one laptop so far (an ASUS VivoBook, Intel 12th gen): if the pad does nothing on another, the log ((F7], three
times) says how far it got, and (W] there writes it to the stick.

USB. On a UEFI boot the instrument drives the USB 3 (xHCI) controllers itself—every PC since about 2012 has one; on
Intel 7 to 9 series chipsets it also moves the USB 2 ports over from the older EHCI controller. Sticks, keyboards, mice,
tablets and touchscreens (as a pointer), hubs and USB MIDI work, and can be plugged in and out while it plays ((R] on the
FILE page finds a stick plugged in later). On a BIOS boot the BIOS keeps USB, and its keyboard emulation and disk services
go on working; (U] in the MIDI view hands USB to our driver until the next boot. There is no driver for the older controllers
(UHCI, OHCI, EHCI): on a UEFI-only machine whose stick sits on one of those, the instrument runs without storage.

Tested so far. On a real laptop (an ASUS VivoBook): the USB stack (sticks, MIDI, the built-in webcam) and the I12C
touchpad driver. On emulated machines only: AC97, the Sound Blaster 16, the SATA and NVMe drivers and the installer,
Ethernet, two fingers on a Synaptics pad; Intel VMD (not emulated) not at all. Link was checked against Ableton's

own library.

Reference hardware: ThinkPad X250 (i8042 keyboard, Synaptics PS/2 trackpad, Realtek HDA codec, AHCI).

THE STICK

bare.img = MBR + a 64 MiB FAT32 boot partition (Limine, BOOT/HB_A.ELF and HB_B.ELF as two 4 MiB kernel slots,
BOOT/H64_A.ELF and Hé64_B.ELF for the 64-bit kernel UEFI boots, EFI/B00T/*.EFI, the instrumentsin INSTR,
LICENSE.TXT and NOTICE.TXT, and the songs you export) + a 128 MiB raw "tape" partition (type Ox7F, magic HBTAPEOQ1 )
holding 64 project slots of 1 MiB. On a bigger stick the tape partition is grown to the end of the stick at the first boot (when
it is the last partition); a project whose tape and samples don't fit its slot keeps them in a region of that space.
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Updating: put BARE.UPD (from make upd; it carries both kernels) in the root of any FAT drive the instrument can see—the
stick itself, another stick—and boot. If its build number is newer, each kernel is written into its inactive slot, the CRCs are
verified, limine.conf is switched to those slots in place, and the machine reboots. A power cut mid-update leaves the old
slots bootable. Sticks from the development versions before the name changed (numbered 1.0 to 2.2, as homebrew) look
for HOMEBREW.UPD : copy BARE.UPD under that name. make usb re-flashes the boot partition but keeps the tape partition,
SO projects survive.
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NEXT

Next:

e Hardware controllers made for BARE!: boxes of keys, pads, knobs and encoders laid out for its pages—an omnichord's
chord buttons and strum plate, a tracker's step keys, the Etch A Sketch's two knobs—built on RP2040 or ESP32-S3
boards. They talk USB MIDI, which BARE! already understands.

e Musical Etch A Sketch: a page that works like the toy. Two knobs draw one unbroken line, one across and one up and
down, and then the drawing plays. It needs two encoders: one of the controllers above, or any MIDI controller with two
endless knobs (the arrow keys stand in on a bare laptop). Still to decide: how the line becomes sound (retraced in the
order and at the speed it was drawn, or read left to right) and what shaking it clear is.

After that:

e Machines: an EHCI driver, a text-mode UI for machines without a framebuffer, Realtek Ethernet (most desktops), and
ports: Raspberry Pi, PowerPC Mac, coreboot payload.

BARE! 1.0 beta - manual 36



NOTICES

BARE! is free software: you can redistribute it and/or modify it under the terms of the GNU General Public License as
published by the Free Software Foundation, either version 3 of the License, or (at your option) any later version. It is
distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See LICENSE.

Copyright (C) 2026 willbearfruits.
What the images carry besides BARE!

¢ Limine, the bootloader (its BIOS and UEFI files). Copyright (C) 2019-2026 Mintsuki and contributors. BSD 2-Clause
License: LICENSES/Limine-BSD-2-Clause.txt.

¢ Terminus Font, the text on screen (its 8x16 and 12x24 bitmaps, turned into C by tools/psf2c.py, with a few glyphs it
lacks drawn in the same style). Copyright (C) 2020 Dimitar Toshkov Zhekov. SIL Open Font License 1.1:
LICENSES/Terminus-Font-OFL-1.1.txt.

¢ GRUB 2.14, on the floppy image only: its boot sector and a core image made with its grub-mkimage from the modules
of Arch Linux's grub 2:2.14-1 package (Limine, on the stick and the ISO, can't read a floppy drive). Copyright (C) Free
Software Foundation, Inc. GPL-3.0-or-later (LICENSE). Its source: https://ftp.gnu.org/gnu/grub/grub-2.14.tar.xz, and
how Arch built it: https://gitlab.archlinux.org/archlinux/packaging/packages/grub (tag 2-2.14-1).

Doom's engine

 Doom (id Software, 1993), whose source id released under the GPL in 1999, as Chocolate Doom (Simon Howard and
contributors) and doomgeneric (ozkl) carry it: in third_party/doom, built into the kernels. Copyright (C) 1993-1996 id
Software, Inc.; (C) 2005-2014 Simon Howard; (C) 1993-2008 Raven Software; and the others named in each file. GPL-
2.0-or-later (LICENSES/Doom-GPL-2.0.txt); its shal.c (from GnuPG, (C) 1998-2001 Free Software Foundation) is GPL-
3.0-or-later. No game data comes with BARE!. DOOM is a trademark of id Software; BARE! is not made or endorsed by
id Software.

Written from others' work

¢ Ableton Link: the protocol was implemented by reading Ableton's own source (github.com/Ableton/link, GPL-2.0-or-
later) and checked against it. Ableton and Link are trademarks of Ableton AG; BARE! is not made or endorsed by
Ableton.

Named after

Pages and sounds are named after the instruments, pieces and musicians that inspired them: Evgeny Murzin's ANS
synthesizer and Coil's album ANS; Iannis Xenakis's Metastaseis, the Philips Pavilion, UPIC, GENDY3 and S.709; the
Fairlight CMI; the Suzuki Omnichord (its OM-108 and OM-84); Ableton's Operator; and, on the LINEAGE page, Steve Reich,
Wendy Carlos, Eliane Radigue and Merzbow (Masami Akita), whose techniques its views play and whose work its short
histories describe; the TOUCH page is after Michel Waisvisz's Crackle Box (the Kraakdoos, made at STEIM), and tells of it
the same way. No music of theirs is quoted: the patterns and sounds are BARE!'s own. The names describe; none of the
people, makers or companies named is involved with BARE! or endorses it.
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BARE! 1.0 beta - the manual, made from MANUAL.md at github.com/willbearfruits/bare.
Printed or on screen, it is free like the instrument: GPL-3.0-or-later.



