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VANV RENAT

e 1DDIANY NEEBEEAA(StdinZY —IFILHSRITED ., ERZELE
Hi I (stdout) ([CIR T

“OANYRA|ONYYRB" D&L2ICTHE. AV NADHAZZOXRXIAN
Y RBOADITET ZENTES

say "ZAhlcBER"
echo "CAICBEDL" | say

xsay Y Y N dmacOSHFFED ANV N
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e SHLinuxTlEaplayE WS IV R TRZEDI ENTES
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brew 1nstall ffmpeg

» macOS Tld/dev/dspaplayD 1o D [CffmpegZzERAT 2 & F MR I ENTES




ffmpeg & (&

o« —REVICIE. BRIR - =

o [FHEICIE. WA ATGE
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ffplay

e ffmpegDIkEEZFE>T. 77 MINZEIVRTLAA—T A ATEBETESD 7Y
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ffplay C/\1 7 ZiE<

e HI[EIY 57z TAudacity CAudacityzEE< | Zffmpegh 5P > TH K S

« AR K

cat '/Applications/Audacity.app/Contents/Mac0S/Audacity’ |

N

ffplay -f u8 -1 pipe:@ -ar 44k -ac 1

catiZ b 5B 7 7AILOFREZH AT ZHIAN RN

712 RNUDE

m

B CALE ENEH. wHF—TRIERREVIDBEZ D AIEE,

HEN KD >THE T4V RIDEFELUBZWVWD T, ctrl+CTOANY Y RZE1EH D




O ® Raw 7—4% %A Vik—b: border.raw

TYvI1—57F+1>4" Signed 16-bit PCM

JNA N IBFE: FIAIKNDIVT 4T

— 1Fv>xIL (E/ 7))
ffplay -f u8 -1 pipe:@ -ar 44k -ac 1

A7ty bDRELE: 0 AT

74 —~X v ~MEFIZ 1 ¥ 7i— b &: 100 %
u8: Unsigned 8-bit PCM

s16le: signed 8-bit PCM Little Endian
s16be: signed 8-bit PCM Big Endian

s?24le: signed 24-bit PCM Little Endian

Yy 7YV TEREE: 44100 Hz

B *+ >+l (C) 14 ViR—b (1)

xTYVTA7VEFEY NIDOEMAIcEE SBRZEICHA DD,
Windows&EMacTT 7 A )L R HYED
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Bytebeat& |&

e 1ITOCERZE/OV ShZzfEofcAvE1—5—FE,

e 20114 (Cviznuth BB & JO7 TRERUTHSEKRA G I—H —HKRTE

e 1I\A KNDT—Y ZBERAICEZT A putcharBEZzES> > > IV T70OT 5
L%, I\A 7 T/dev/dspaplaylc i UAAD C & THEZIES T

» 707 7L (=H) FPIZAIEIARRED

(t > 10 ~ t > 11) %

((t > 14 & 3 2t > 15 & 1) + 1) x t
- (t>16 & 1)) / 3 x t % 99 & 64)

5 %
99 + ((3 + (t > 14 & 3)

Fractalized Past by: Ihphr
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https://www.youtube.com/watch?v=tCRPUv8V22o

countercomplex

bitwise creations in a pre-apocalyptic world

SUNDAY, 2 OCTOBER 2011

o Algorithmic symphonies from one line of code --
how and why?

Countecomplex is Viznut's blog.

=~ View my complete

: : : fi
Lately, there has been a lot of experimentation with very short programs that profile

synthesize something that sounds like music. | now want to share some information
and thoughts about these eXperimentS. Demoscene’ hardcore algorithmic

arts, pan-hackerdom, radical low-
First, some background. On 2011-09-26, | released the following video on Youtube, complexity, digital degrowth.

presenting seven programs and their musical output:
#countercomplex @ IRCnet

m Bytebeat: Experimental music from ...

maznitTr{

For{T=8:: T+ druTchar i

(>3] 1>>13)82051>>6)

232

Blog Archive

> 2018 (1)
> 2015 (3)
> 2014 (3)
> 2013 (2)
> 2012 (2)

v 2011 (12)
» December (1)

» November (1)

V¥ October (2)

Some deep analysis of one-line
music programs.

This video gathered a lot of interest, inspiring many programmers to experiment on
their own and share their findings. This was further boosted by Bemmu's on-line

. . .
ALO( aln oMo e el

http://countercomplex.blogspot.com/2011/10/some-deep-analysis-of-one-line-music.html


http://countercomplex.blogspot.com/2011/10/some-deep-analysis-of-one-line-music.html

HTMLS5 Bytebeat

337998 pause B bytebeat

// madnessdescent{offset} v bytebeat
// by: Ihphr v infix

// from: https://dollchan.net/btb/res/3.html#44 v small(s256b)
ryg 2011-10-10 (44k)

(z=(x=((a=t+16777216)&a>>7)+a/32768)/(y=-xIx*a<<8)ly/x)**z blueberry 2011-10-05 (11k)
idk it's "t%" (by Ihphr) (8k)
:arp (by Ihphr) (44k)
%ral (by Ihphr) (22k)
Fractalized Past (by lhphr) (8k)
FLVYR3ZONE (by Ihphr) (8k)

processings (by lhphr) (22k)
Unnecessary-ARPEG (by Ihphr) (11k)
Numbers Not In Sight (by lhphr) (8k)
delchor (by Ihphr) (44k)

oddsine (by lhphr) (44k)
Unnecessary-ARPEG.hc (by lhphr) (44k)
genreframe (by Ihphr) (32k)
HAZEHOUSE (by Ihphr) (8k)

sine of power (by lhphr) (8k)
Duotrigottogon (by lhphr) (44k)

octave transition (by lhphr) (8k)
CRZstep® (by Ihphr) (32k)

Intra (by lhphr) (22k)
wvConstruct (by lhphr) (11k)
$ine $tabilizer (by lhphr) (32k)
$ine Decrement (by lhphr) (32k)
Nocturnizf (by lhphr) (44k)

t% funk (by Ihphr) (32k)

Pyramid Dungeon (by lhphr) (32k)

https://greggman.com/downloads/examples/htmiSbytebeat/htmi5Sbytebeat.html



https://greggman.com/downloads/examples/html5bytebeat/html5bytebeat.html

Bytebeat Composer

(T*(1+(5&t>>10))*(3+(t>>17&1?2(2A2&t>>14)/3:3&(t>>13)+1 ))>>(3&t>>9)) &40967?(t*(tAt%9)It>>3)>>1 :255

DI DCDERODE — O T N -/

vinfo — about bytebeat

Bytebeat music (or one-liner music) was invented in September 201 1. Simple bytebeats are often a piece of rhythmic and somewhat melodic music with no score, no
instruments, and no real oscillators. It's simply an expression that defines a waveform as a function of time, processed (usually) 8000 times per second, resulting in an
audible waveform with a 256-step resolution from silence (0) to full amplitude (256). If you put that formula into a program with a loop that increments time variable (t),
you can generate the headerless unsigned 8 bit mono 8kHz audio stream on output, like in this application. Since these directly output a waveform, they have great
performance in compiled languages and can often be ran on even the weakest embedded devices.

History of bytebeat

Original blog posts and videos from Viznut:
» Blog_ posts #1

» Blog_posts #2

» YouTube video #1

https://sarpnt.github.io/bytebeat-composer
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Node.js Cbytebeat

» Javascript C/\1F+ U T —5ZEFEIKSDIIENEEHL LY

W

LA DEEREZED & T

e Uint8Array& WS 1/\A NI DDT—F 2 EIEIRZ S
RIHTE D

-

e B¥Estdoutic

SIACDONDPURERRBRDT, —E7 71 )Le@EBAULTHKD

I




bytebeat file.|s

const fs = require("fs");
const sample_rate = 8000;
const seconds = 5;
const length = sample_rate * seconds;
const bytebeat = t =>
(t > 10~ t > 11) %5 %x ((t> 14 &3 "t>15&1) +1) xt %99 + ((3 + (t >
14 & 3) - (t > 16 & 1)) / 3 x t % 99 & 64);
let t = 0;
[/ T —% ZRE

const data = Uint8Array.from(
{1 length: length },
(v, _t) =>{
t += 1;
return bytebeat(t);
r);

fs.writeFile("jsbytebeat.hex", data, _err => { });

Z iz node bytebeat file.js& UTETTI b &. jsbytebeat.hexE WS T 7 AILHTE S




bytebeat file.js

cat jsbytebeat.hex | ffplay -f u8 -1 pipe:®@ -ar 8k -ac 1
CNTEWTHELD

cat jsbytebeat.hex | ffmpeg -f u8 -ar 8k -1 pipe:0 -c:a
pcm_u8 -ac 1 -y bytebeat.wav
ffmpegZ(EZIETHD TA—T 4 AT 7AILICERFEDH TED
(Y EEEFREFEZTFILOHODA T g Y)




REESWIIREZEHETED?

o KD ffmpeg TwavIc =77 U Caudacity CHITIEFR 5N %

e UNU. FHEFB/I\NA1FUT—YRBDOTCTXFANCEENICT 772D &
HTES



TEXARN77AILTEREZOY b

//bytebeat file.jsDfk=..
[/TFANT 7AILTIREZA Y b

let file = fs.createWriteStream('graph.txt');
const bargraph = data.map(byte => {
let txt = "";
for (1 = 0; i < byte; i++) {
txt += ||X|| ;
I3

txt += ||\n|| ;
file.write(txt):

Y
file.end():

fs.writeFile(bargraph,"graph.txt",err => {});

HSE EhY > fegraph.ixtzc T« ¥ THWTH K S



TXARN77AILTEUZOY

= graph.txt

FAVAVAVAVAVAVAVAVAVAVAVAVAN

XXXXXKXXXXKXXXX
XOXOKXKXXKXKXXKXXX
XOOOXKXXKXKXXKXKXXX
XOXXKKXKXKXXKXXKXKXX
XOOKKXKKXKXXKXXXXKXXXX

132030 XXXXXXOXXKXXKXKXXXXXXXXX
XOXXOKKKXKIKXKKXKXXKXXKXXX
XOOXKKIKICKXKIOKIKKXKIXKXXIXKKXKXKXKIXKXKIXKIXIXKKXKIIXKIXKIRIOKIKXKKXKKXKXXKXKXXKXKXXX
XOXKOKKKIXKICKXKIXKIKXKIXKIXKXKKXKIKIXKKXKIKIXKIXKXKIXKIXKXKIXKIIXKIKIKXKKXKKXKXKKXKXXKXKNO
XOXKXKKIXKIKKXRKICKIXKXKIXKXXKXKKXKIKIXKIXKIKIXKIXKXIIXKIXIXKIXKIKIXKIXKXXKXKKXKKIKXKKXKXXKXKNO
XOOOXKKIXKICKXKIKIKXKIXKIXKXKKXKIKIXKIXKIKIXKIXKXIIXKIXIXKIXKIKIXKIKIKXKKXKKXKXKKXKXXKXKXO
XOXKOCKXKIXKICKXKIXKIXKXKIXKIKXKKXKIKKXKKXKIKIXKIXKXIIXKIXIIKIXKIKXKIXKIXKXKKXKKXKXKKXKXXKXKNO
XOOOORKXIXKICKXKIOKICKXKIXKIXKXKKXKIKKXKIXKIIXKIXKXRIXKIXIXKIXKIOKIXKIOKIKXKKXKKXKXKKXKXXKXKXO
XOXKOKKKIXKICKXKIXKIKXKIXKIXKXKKXKIKIXKKXKIKIXKIXKXKIXKIXKXKIXKIIXKIKIKXKKXKKXKXKKXKXXKXKNO
XOXKXKKIXKIKKXRKICKIXKXKIXKXXKXKKXKIKIXKIXKIKIXKIXKXIIXKIXIXKIXKIKIXKIXKXXKXKKXKKIKXKKXKXXKXKNO
XOOOXKKIXKICKXKIKIKXKIXKIXKXKKXKIKIXKIXKIKIXKIXKXIIXKIXIXKIXKIKIXKIKIKXKKXKKXKXKKXKXXKXKXO
XOXKOCKXKIXKICKXKIXKIXKXKIXKIKXKKXKIKKXKKXKIKIXKIXKXIIXKIXIIKIXKIKXKIXKIXKXKKXKKXKXKKXKXXKXKNO
XOOOORKXIXKICKXKIOKICKXKIXKIXKXKKXKIKKXKIXKIIXKIXKXRIXKIXIXKIXKIOKIXKIOKIKXKKXKKXKXKKXKXXKXKXO
XOXKOKKKIXKICKXKIXKIKXKIXKIXKXKKXKIKIXKKXKIKIXKIXKXKIXKIXKXKIXKIIXKIKIKXKKXKKXKXKKXKXXKXKNO
XOXKXKKIXKIKKXRKICKIXKXKIXKXXKXKKXKIKIXKIXKIKIXKIXKXIIXKIXIXKIXKIKIXKIXKXXKXKKXKKIKXKKXKXXKXKNO
XOOOXKKIXKICKXKIKIKXKIXKIXKXKKXKIKIXKIXKIKIXKIXKXIIXKIXIXKIXKIKIXKIKIKXKKXKKXKXKKXKXXKXKXO
XOXKOCKXKIXKICKXKIXKIXKXKIXKIKXKKXKIKKXKKXKIKIXKIXKXIIXKIXIIKIXKIKXKIXKIXKXKKXKKXKXKKXKXXKXKNO
XOOOORKXIXKICKXKIOKICKXKIXKIXKXKKXKIKKXKIXKIIXKIXKXRIXKIXIXKIXKIOKIXKIOKIKXKKXKKXKXKKXKXXKXKXO
XOXKOKKKIXKICKXKIXKIKXKIXKIXKXKKXKIKIXKKXKIKIXKIXKXKIXKIXKXKIXKIIXKIKIKXKKXKKXKXKKXKXXKXKNO
XOOKKKKXKIXKXXKXKXXXX XOOKXCKXKKXKXXKXKKXKIKXKIXKIXKXKIXKXXKXKKXK
XOOOOKKXKKXKIXKXXKXKXXX XOOOOKXKKXKKXKXXKXKXXKXXXXKXX

XXXXXXXXXXXXXXXXXXXXXX 1 9.9.9,9,0.0.9.9.9.9.0.0.9.9.0.0909.9909990000¢
XXX XX XXX X XXX X XXX XXX XXXXX XXX XX XXX XXX XXX XX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XD

Cmd+Shift+P TCONY > K/N\Lw hZFHWT, "SZXYYv7DUYIDBEZZHIT E AR TEEENEND K DICE S




b ebeat stream.js

const = require(“fs");
const { setTimeout } = require('timers/promises');
const sample_rate = 8000,
const seconds = 5;
const length = sample_rate *x seconds;
const bytebeat = t =>
(t > 10 ~ t >> 11) % 5 % ((t >> 14 &3 t>15&1) +1) xt %99 + ((3 +
(t > 14 & 3) - (t> 16 & 1)) / 3 x t %99 & 64);
let t = 0;
(async () => {

while (true) {
const data = Uint8Array.from({ length: length },
t += 1;
return bytebeat(t);
F);
process.stdout.write(data);
await setTimeout(seconds / 1000.0);

node bytebeat_stream.js| ffplay -f u8 -i pipe:0 -ar 8k -ac 1
CHRICBETE 5K DICES
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s BN ZDUDDEMICLTITOTHLD

o t

e 1%20

e t&100

e 1%20 +t %50 BULEFEFERELORUEE UTH#ET S !
e t&(t>>4)

e t&(t>>4) +t%d



