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ABOUT ME
Xyzzy ( ski-zee ) 

Stack: C + Web + Javascript + Python / Hylang 💙  
Gear: Electribe, Guitar 

DAWs: Pure Data, Reaper, Renoise 

Genres: Techno, Electronic, Post Punk
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GOAL
Make music in javascript that sounds as good as the daw 

Result -  
80% 

Literate Programming �w! 
Docs + Code + Notes 

Bitrhythm
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https://bitrhythm.xyzzyapps.link/


BITRHYTHM OVERVIEW
1. Early Attempts
2. How DAWs work
3. Mapping DAWs to Javascript 

 

DEMO 1 + TUTORIAL
HACKS AND DAW PRIMITIVES

1. Blank Canvas + Code Mirror
2. Music Loop
3. Dials and Samples
4. Patterns
5. State
6. Knobs and Guards
7. Observers
8. Misc 

DEMO 2
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WHERE DOES THIS FIT IN ?
1. Defining music coding genres
2. Hard Coding
3. Conclusion
4. Version Control   

WRAPPING UP
1. Limitations
2. Future
3. Support
4. Questions
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ASSUMPTION
I will assume some familiarity with DAW workflows and working knowledge of javascript.

6



BITRHYTHM OVERVIEW
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1. EARLY ATTEMPTS
Python + portmidi 

Javascript + osc + renoise 
Algorave scripts 
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2. HOW DO ABLETON/FL STUDIO/LOGIC MAKE MUSIC ?
Mimics hardware - Recording

A Track is a combination of

Virtual Instrument / Samples and Notes
So�ware Effects, Automation and Mastering
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3. MAPPING DAW TO WEB AUDIO
Tone JS provides instruments and effects. 

Javascript, webmidi provide notes and automation. 
Blackhole and Reaper for the final steps 

Everything is rendered into the audiocontext, which renders to the sound card  
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Audio Issues ? 
Note all the things you see moving

Demo 1
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http://localhost:8082/demo1.mp4


  
 

Tutorial
Video
Code

13

http://0.0.0.0:8015/song/XQAAAAJwFAAAAAAAAABDKUqGU5vI8Eygv8VLc6H1NFIzdYQe5mT-79BTKosH6Xje2IYnNRgEOpeuhg9NTfIT-_uEg-npGX0y9CmzyyVpwgaOUrKNlF-pzVXf3YnQ2gSfpzY3zlYLujavQRq73hSEM-RaGxTxuud9nauG_VdXCmE_lvZ88XvUHOIGjOkCUKV-1ot3i9fx5NP-UsUmVpnjUDnq_9eUJfonx5B_oG4c3GvLitNREl_O9emU8CST0v5RVqHSudqZqsrortpDjdMlekhQ2y7ZlNcUDjGoTrH4vFMrLVI60wINoufS0iO6ourxizS1Ifv_iirkdP0U0Zp21rHHKXlwhWG0hmTCxYo8ZIf0Cmbiu22GiFFmRfIcuWbcq-_SWdyMJ0sWIslhKpGFEapN604eNblpy5im2PsItjWScu-cS0JI3zeHb8JMNzWflq0-XWHG5WLsmPqCbn3GgfR6BiAx1ApmTui84WXgX6SuJPkXRqHEOKpBZ4dKEPr5P_-DDpwz0L7i8X_FHE-LBMactDBoKgIbIoyVnRe6DJ9s5AZLJjUrWGGVCLcp5bEKOnH_3HfZuDq9UlOvZRVkz3BwpUeajLeUJcAYxDmU2JbNUaipMJN7LF9YAX2LaT44LACw2A7Is-pQ_EGznjhEo7SS7JusQPN6G43g4OUZSUY5WNlPUCWfXSeWNU0Xx_-b4r6t4HHQS2P2stIQOS96JqLzXrx-Q62Y8RSRIvieE76j_-dw4icTDiATfx8doLkSzXgOzNTcZYume2cHLEG-0TbgR1M6WCPiH4pvHIRfcTxEDZK5b7iqIhY0MNW8Kkyn7KFVqQf_5d_msiv57DWIHg6Qi6cmBdOF0Li_CY8kFBV4BWLsOlanN6_hehIREVU8WgWbM9rdrKcqzhHD8Fp5qTmbyiVnjD83BDhKY5zwF8xFM1p7ZmEjlIF1ag62BDRt5j_MZ9q5COsX9gpV6DfA0FaDwyOmkMsOFiGeUNIr8B_ENYG-EpYbhUHZukv-QttcjFwRypF1eSN3DMrGUm1eB62PW3s--XcugwT5GJQRa66WZF4DZzPPTKEZhtNL28KgBcHm3DeuSfN_HRsgBW1o2YDpM1QP-K0aedKB_umlWhdBze7Gs72-vDfjB6LGI__tncLNS3GaqYaltFnzc64EOV-mz1xvlyAuFSj-T8r8e5ebJky7o6PZXPTvvCLeTL056Tpp-Gh-WgxmyMISIhkb5kKPj235H7OY-JAoT28VVrA01WpXoArOJaE2ijBt2oLOYXwWiO1hUI3NtTO2vI__sllxHNHS6EiHXPyLj8_PGF47RUq7oc-9ibiF9FUuoonMLE0PwyGOUJ6LU9SDb4FLPwk0gJBP4GiWLftvfErrXDNck9O6_JZvpJ_9O5qmNDUge5yDYbO__vJejx0bomU7eG2kuvPAmGtiWrYo8B_3JoEAOMgVa9SxE4kZ-ijdh-glIKredlMCUG5eYJc-6H_94pteyO-ocB8rrlfSGr6M2r9xlbeMecCvJTRjmwMbB12DWGbDq5Sxn8tgX98O9lT-51_oajqKVMmox3f7kXhsJPxyIMsUaVVFRmpPJvMt5nt9-i1Vgmux4a3t7a1oVPdN35POOjun63NkyODKhTUHmjdC7h9tv6ZI8WPf2Gh9__k6qf5xp3u3OjzkISj7ainHooji_3Cnjm3T30e6pm3MhliJg1ezFi8NetUwwYZz6UNCMOTUaWAqJ5BmF2hAh5Sdsog93orRvrOuPTNhRA1Wlyjrsy8zVW3WlO4chcKVYA0OsH1Zwjo7koXbfX7ERrPnAbZsWfkPePwI4to-KuPF1v0U4jwFelzwn3n4C1E2BkqPfNcvnVlFDmPHlyOCZHrfsrG9GUPsCrZdrX2EHiWH_bRkXVJwkHTLir8d_cjI0DIrVYji4XBIDX9Pmt-0ylr0FeHLXVHNb4Q7V--3d4-mJ2zXsZDR97M_ikaQVHZBWcKnyWmx_aPoWKnFYkk_6PbR246YU3fViA9PdZKTYrN2B3KmcrliH2T2YRcRdWQGxXlXZh3Bsd5PtOC1EuV7-DHlkI67D6V-AFScJfdj64Pv1wKwGQZ7lEZtrmv_VVRmkWYWFtbBj5HHnth1sKhBjVgGIVH74y9b0hHjpo5kw-1_3jNZ1ooxp-y8FTHblmSkSoQe8bey9XQ7BxGbUPsG0X5LfT8FpZH36A6Vz6nedFEvuoQCyV55qcnDD5IKsJeyKZz1ugrYGoZIfJMr1XTiulWUiaxeat7Q6Xq1YXOjvWV7ki_w4m__-wVP5g
http://localhost:8082/tutorial.m4v
http://localhost:8082/tutorial.js


HACKS AND DAW PRIMITIVES
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1. CANVAS + CODE MIRROR
Vj with p5 or webgl 
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2. MUSIC LOOP
var delta  = 60 * 1000 / tempo / lines * 4; 
setInterval(function () { 
    always(); 
    text = getText(); 
    for (pattern, track_no in patterns) { 
        isHit = parse(pattern, track_no); 
        editMode ? eval(oldText) : eval(text); 
        if (runTansition) { // once 
           transition();  
        } 
    } 
}, delta)
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3.DIALS
available as a global array dials which can be subscribed to 

Can daws provide a simpler menu system which can be configured per project ?

4.SAMPLES AS URLS
Sample Browser
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https://xyzzyapps.link/samples


5. PATTERNS / DANCE TABS
DSL 

Absolute Pitch, no problem! 

We still use Roman Numbers! 
Roma/Gypsy Decimals > Hexadecimals 

x[2;^C2;+0.01;_0.1] 0 0 .     *4     x[0.1] 0 x[1] 0     0 0 x[1] 0 
- vol, ^pitch, +delay, _pan 

`0 ~ a ~ 10 ~ 1100 
`1 ~ b ~ 11 ~ 1101 
...
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6. STATE
Use mem and simple logic to compose notes relative to other notes 

if (mem["kick_hit_thrice"]) { 
    pn("crash") 
}
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7. AUTOMATION AS ARRAY ROTATION AND GUARDS
MIDI, mouse, XY 

DSL like turtle graphics 

Endless Acid Banger convinced me to model knobs directly 
k1 = knob({ 
        ramp : [0.525, 0.8, 0.4, 1, 
                0.25, 0.75, 1, 0.25, 0.1 
               ], 
        direction: false, 
        step: 0.01, 
        "number": dials[2]["cell"] 
    }); 
g = guard([-20,15]) 
always = function () { // run tweak transition 
    stab_filter.frequency.value = g(k1.move() * 10); 
}
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8. OBSERVERS + TIMERS

- bang and spigot from pure data 
- sidechain anything 

- constraint propagation 
- arpegios/chords/progressions/counterpoint are just things tied together  

21



9. MISC HACKS
Alerts 

Pads + Keyboard Mapping 
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BONUS
A basic 303!  
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Demo 2
Video
Code
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http://0.0.0.0:8015/song/XQAAAAJgIwAAAAAAAABDKUqGU5vI7__FtgbI5JXSDoa4cTRlrkF5Ao03DwFi_BK_lmGLRyUx8c9K5tZ7cfQwYgGMdj7SqBSdkvdcw5ditLBNBzGPkSI815pOPxRZTLbtZ7kSF2PBvA6W92X6E6nK8RQxJQHAv1hufouUEaFxVFG5j-YIwL8L-ak4S5vYItRSkCpownoPyU_lNlK4-r6B2IFZpjx638TVdhyQ2hpZf9HG_bTD-HWb1ghMDRQF_b2-3oYJ8CTawdvzr1zdEQCmr0YVuAEwG0JlnW0eF6uK_PueNLloLGQ9-FbvFkMRi_fhawO4f8osakPt3re3s72SBe6VBw7sU6hD27zblhNXRJtIIq8mZ7e9LuStq0_8xmEmVMAZcQejcwUeL2OPikT3ZH31tdTPiKeYIiKd8lIQ3V9jNv-lFHfKsV3sXepnRYMDpyN-x7UC83goXWrzP9q_sGSZo1m4LXPGRtAJrcIoPhpLLzKtkTHjtiQrEBantYLXJ-quc_QEJqqYcQAKTIlnaBN4YhXPEkMtiBfpjnXbf_k6J-8NQHtecxJoH8JFjpLUbsp9B3rPXWkmOnhbRpsgqU5qqHiP67xEALSmlOSdZStzGxWMbnUy1yb6BCNUufhI7ig8MNSxaM0X0y6pFknDPb-fz7U9FwVlPpcRXZUo9N7jldwVtY6Gsi-2UQ_JV5WppQcMpJ8kMqlSxknX5idUl81uwsN-rk2ph-vTrKw5j73VdAWFcHee_jD5jcpx-02aKKORXkrk6qLWxkabls7P30fgGBoh-Frh7qdsECMseL-l3rrbMoFeVYMX1ynDWEBpdOjKRAwp9luAistT3H3x0UMzCYTX86bQNazLBvbg8qz6J3FvEcvgVg-2-5ThMBKyYnoJ1IkveZBYaSr80OHfJJcjSe-Vw0q6Mb6-lFvGGVAXEEMrcZyvMyVNPYnHIpKZoruztiWMS6zyDzqjD2H4athMLpPaXgPHYdYKultH4e6HmIIswMaKPUpd3V2orUWdBDufxF5H81sIqDk9ocKlypBaGPH28vVXJOQ9508J-i7SsNN7KjLavdVlUFhDNhvQbh9udV_fLx5sLVvKvgVu-4wZhFwQrtg8PJWWdwATZmujbrSv4IaX7ODgGMz1ze5ZMmk17vLo5uLcu-hjQh15Km6mSl21swVxGMOsLQAJBGfxKxqGB8jf890cFH-sUGcUmEJwE0i3K4GwnumAGyROpGClCkBZyCj1W9S3ungbR3i4OpMc4KkclMtfehGoLreqUNQ6HGC9Fk8mDiLmx6Xebo5gPkWQGLSHD2pr7Z_E-63BWwlUfHLr_aVu980_kNWy6cgcL3Dsmp4UAO90cVP-W0CQMcKgmlRc50bbvXHXGjDGaViZYwg_uTWwIY8nPcSANylAZvDe3AsMEPyuG9Q77hBN288wAMasUje4DUhX4ESTPSi8EJpyQx6ve51Yu_5HcFbUvH-UFj6r4kqtEPuZkUrdoFZEuBG_He00V5NTtU9AI7yIOR820xt9d_GYyY5sy0tgEUxwF-lzBLThDSJih-PqOXtpPVBPIqQIsFoJmm3dhhwKi-HuZrwBoJ3PDS-Rk6mFhhTX4mLVx74FV0NW10X_kJIodpoOpYq_eiC3Ynm3lOhnvpSiw-4WBv4KkaHN83cbu97lLTGCO4DMSnFUw1Au4syQ3Yqchm7ELNwCGMAwqO3J3IvlvQWWlFsHXjsFZovmEpMEKrhX3WeRoVLXCAOaUc_c03yyZovkicsaFdlzV3T5AEy70EaNX8wycUVflGBJkorrY5GJv0rE8nosS8krSWhN0Bh2eej6GeMccAYlkjyh0xIh25eje-Qdnecd6HQxJHpbz9oNinDT-MjUNlrVHYsKLXjgH0GF4LeTLSwXEPSN5MnkP85YZfj8nhnOWtNjlEzd9WV6e_Ity-pCDXpzf55RkOQ92DlvKr3Thf8h44VXeOOqA2pkfIrM5Q3WEydi6zgkYIeMpBj_mu74OPEMDkMte34j2tCUgQ-DtapV7EEkIiKuwK3UuFlWoHksno6kNjT_o8fch_pGyq1YHVF98nT-iMx1l5l_i4qY8bEkZ4H3QIpeNJ3uYKdFMN2ee4aLCjNfMYA9BBQ1RcMI1wxTT5TWpTY7FFN0vsJXW9S8bzjrbwqVQAwq13dfBXnq7odSUrAvEedmSoCgbuzHVs7nglWW-ld1kCmnaJATQIdu0cCiRD4AbfwLWKZUAlLWYhRYtJt25wMvPTlprOs4ZxsoujXT_EZrijuYgOSpAsrU-PFgXD8nyBLCA3H2qYX0tPj3jKPUZnr8icL-aKdAqBzs0q4-s5YyPMaF2MqUpJMnWiFKmBdgNcWfcq7So6p2uBbXoW69vSQKH-ugRTLTwT9POoLCzj5gA5OYJrxoflTLSHvO40X_gwy4veYRuLqAsqGZNI3qEGEHSbi83XGqZODIk70ZAi8zErrmmo73_ArvQb2i3d2jbdnpF0bwG1UmOz_gplNQVhbEOaIcckZtQO9Ec27LaDfbZhkJ_WRWtMRDpabhX-jyiy9ZaxKhbnLlXgX85FCbcDKNMAyvAksKH8GwH5-qT4sVERmSM_C6OJOxAGwG4muomiyat7aXsT60ipFOyq6rco8_4xlYuhO-2qEmtMNmzQsOC2y3HaJGWGPeb4cHl4xAZ9twRWsz9JY_eHKA0QOEG14UJuX7XIzwukkqL_zzqH29t056d4EkXJLUdWgqYbYm-nDdiHoKWqG40U1W-LvoTeiAnGUF7YNbWulh2FoeWcVS5JuQup8imTPeRbdO0k0x70dxQVLV_nd08-m37BxQI9XFaCeVxv9Rg1Ozp0um93FRKBkDEc3NQJRXms51iTTet3zizhMRMbhc6RwrQYrYps1SMntTUWbJYidOd1A6SzAHYeZJze8mc8_xS-TZxTWe6x-EfbW4rwhyx5PijcjOJvPNsZ78130Wr9iXk6Ak9_DHSGeDzSr-dfTcL86uKrFtIutV8HgStC87_WsJp3nPLvEP-pjaXO30AMFuYz6OWA0akXUXb3Jwlz7BQdcn3f_jDbOB
http://localhost:8082/peaky.m4v
http://localhost:8082/demo.js


WHERE DOES BITRHYTHM FIT IN THE CONTEXT OF EXISTING
TOOLS ?

WHAT KIND OF MUSIC CAN YOU DO WITH THIS ?
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MUSIC CODING GENRES
INTERACTIVE CODING ✓

Share track as a url 

ALGORITHMIC CODING ~
Music as algorithms with experimental patterns 

IDM / Ambient / Generative / ML

LIVE CODING ~
Coding itself as performance
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ADAPTIVE CODING ☒
Games

CREATIVE CODING ✓
Demoscene
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PHYSICAL CODING ☒
websocket vs osc
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MACHINE CODING ☒
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HARD CODING ✓
Music as data with tracker notation or static constraints 

No randomness or ML 
Chiptune / Tracking / Executable Music
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CONCLUSION
Code is the new music sheet!  

Can a text-driven interface replace and improve over DAW workflows, without sacrificing quality ? 
Yes, but sound design and mastering is better done in UI. 

Copy Paste
Chunking
Prototyping
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VERSION CONTROL
see  diff
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http://localhost:8082/diff.txt


WRAPPING UP
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LIMITATIONS
Reverb 

Gc + GUI 
Timer 

Big latency while screen recording 
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FUTURE
90 minute set 

Recording audio, performance and automation 
websocket based collab 

ALTERNATE IMPLEMENTATIONS
C / raylib to avoid latency 

Juce based VST ? 
Elementary 
Csound Web 

Gibber 
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OTHER PROJECTS AND LINKS!
 

(inspired by Pure Data) 
 

 

 

Support me on  

HARD CODING - A NEWSLETTER ON MUSIC + CODE

 

Build your own Data Flow Engine

Twixter

More Apps + Code + My Music + Social

Post Issues on Github

Gumroad

Substack
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https://xyzzyapps.link/dataflowbook
https://xyzzyapps.link/twixter
https://xyzzyapps.link/
https://github.com/xyzzyapps/xyzzyapps.link
https://xyzzy.gumroad.com/
https://xyzzyapps.substack.com/


QUESTIONS ?

 Credits

37

https://bitrhythm.xyzzyapps.link/docs/credits.html

