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https://holoplot.com/
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Why Rust?

The Rust ecosystem empowers me, as a solo developer, to create apps that 

work right from the start, rarely fail, and compile across all platforms.
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Slides

https://github.com/neodsp/adc-talk-24
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Grab your copy

https://github.com/neodsp/adc-talk-24


Audio IO
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Platform Specific APIs

) highest level of contro�

) harder to us#

) need to integrate for each platform yoursel�

) bindings may not be feature complete

ALSA
github.com/diwic/alsa-rs

JACK
github.com/RustAudio/rust-jack

PulseAudio
github.com/jnqnfe/pulse-binding-rust

CoreAudio
github.com/RustAudio/coreaudio-rs

WASAPI
github.com/HEnquist/wasapi-rs

ASIO
github.com/RustAudio/cpal

Oboe
github.com/katyo/oboe-rs

PipeWire
gitlab.freedesktop.org/pipewire/pipewire-rs

 official
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https://github.com/diwic/alsa-rs
https://github.com/RustAudio/rust-jack
https://github.com/jnqnfe/pulse-binding-rust
https://github.com/RustAudio/coreaudio-rs
https://github.com/HEnquist/wasapi-rs
https://github.com/RustAudio/cpal/tree/master/asio-sys
https://github.com/katyo/oboe-rs
https://gitlab.freedesktop.org/pipewire/pipewire-rs


Platform Independent APIs

- only higher level function�

- easier to us#

- build once - run everywher#

- not all have duplex stream�

- not all wrap all system APIs

Portaudio

- duplex stream�

- wrapper is stable

RtAudio

- duplex streams

CPAL

- “pure” RusP

- web + mobil#

- no duplex streams

cxx-juce

- duplex stream�

- long build process

cubeb

- Firefox audio backenb

- in transition to pure RusP

- no ASIX

- no selectable frame-size

C-bindings
Rust
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https://github.com/RustAudio/rust-portaudio
https://github.com/BillyDM/rtaudio-rs
https://github.com/RustAudio/cpal
https://github.com/JamesHallowell/cxx-juce
https://github.com/mozilla/cubeb-rs


Portaudio

9

https://github.com/RustAudio/rust-portaudio


neo-audio

& my backend-agnostic audio framewor�

& still early (don’t blindly use it in production	

& use it for inspiratio�

& shows integration into three UI frameworks
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github.com/neodsp/neo-audio

https://github.com/neodsp/neo-audio


neo-audio

11

https://github.com/neodsp/neo-audio


neo-audio
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https://github.com/neodsp/neo-audio


neo-audio
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https://github.com/neodsp/neo-audio


neo-audio
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https://github.com/neodsp/neo-audio


Thread Synchronization
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one-directional
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https://github.com/agerasev/ringbuf
https://github.com/mgeier/rtrb
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https://github.com/HadrienG2/triple-buffer


shared memory
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https://docs.rs/parking_lot/latest/parking_lot/
https://github.com/Amanieu/parking_lot


�	�
���	�����

5 "D6@@�?7A6@@>?8

3 21,C/C0/-0*;/B4/0)2;&C/C0/C%;/%;B!

3 =�/�01/�04�C/�40$/C%;/,=�;/BC/&0- =(;/C=-:

5 "D6@@��@@#�.

3 �;�;�;4&;/&014C;�

3 &B4/);/&(04;�/9�0�/��;;�/',=4<(;/C%�;B��

5 "D6@@"���@@���

3 BC0-=&B((�/�;�;�;4&;/&014C;�

3 &B4/);/&(04;�/9�0�/��;;�/'-1(C=/C%�;B��

3 4;&;,,B��/C0/,%B�;/
C0-=&,/0�/�1C;�;+

EE



�������

g .P[Ef[^SG^L4e

g G@=8^�G[+^WG[^*f[8^46P==^EPSO

g L4LP==8^L4fE^WG[^PLEbG^BP[P6fSf[3

g 98^WP[^S.f^9f4S^Bf[WG[6P@&e

g "0�  "�%K  �0-��J

g H?<7]VHZ]:HH<]N?D]a?Rd`dZ]R7Ad3

g ���U�Y������

g MQF5_$2\TFX\T
�\M>C\T;�

g I
,!!	������/,��I���/,��Ic�)(

g `d?dZa#]H'dZ]R7Ad1]�~wv|oz�yk{turrppqs}ppkxlr�{jlnmuu�ih

��������������

��������������

��

https://github.com/thomcc/atomic_float
https://github.com/crossbeam-rs/crossbeam


Orderings

% must be provided which each load/store 

operatio�

% behave similar to C+�

% tells the compiler how many optimizations 

it is allowed to do by re-ordering the cod�

% wrong ordering can lead to bugs

24



Orderings

2 Relaxed gives the most freedom to the compile�

2 Release is for  a value with some guarantee!

2 Acquire is for  a value with some guarantee!

2 AcqRel is for operations that load and store at the same tim8

2 SeqCst has the strongest guarantees (default in C++)

storing

loading

25



When atomics can fail

It is possible that r1 == r2 == 42 !
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https://www.youtube.com/watch?v=rMGWeSjctlY
https://github.com/tokio-rs/loom


Graphical User Interface
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neo-audio

We will talk about my two favorite UI libraries, that changed the way how I look at UIs
29

https://github.com/neodsp/neo-audio


Native User Interface

30



����

! �%�����������#
���

! ""���$%��
�	���� 
$���#$ ��

! ���� ����%����"�������
���

1�����$�*

��& -

=C4BHGI�$�#��� &:? ��#%7 �$��:3���<���� �&����I�$�#��� :�I#�M�� $�I#����

���#
�� ���& 
I�$�#��� &:��%���
���%��:3�%���
��

\[

https://github.com/emilk/egui
https://github.com/JoshuaPostel/DeepGliss
https://emilk.github.io/egui_plot/
https://www.egui.rs/
https://rerun.io/viewer?url=https%3A%2F%2Fapp.rerun.io%2Fversion%2F0.19.1%2Fexamples%2Fdna.rrd
https://github.com/deadliner-app/Deadliner
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https://github.com/iced-rs/iced
https://github.com/B0ney/xmodits
https://github.com/greatest-ape/OctaSine
https://github.com/PolyMeilex/Neothesia/
https://system76.com/cosmic/
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https://github.com/emilk/egui
https://github.com/iced-rs/iced
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Web User Interface
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O built in app bundlerH

O + github actionH

O + notarizationK

O built in self-update 

O sidecarH

O rich plugin systeD

O global shortcutH

O system tray iconH

O biometricsK

O NF�

O web socketH

O many more ...

Tauri Features

39
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Events

* work bi-directiona�

* are simpler and not type saf 

* only work for small dat�

* push notification�

* are always async

Channels

* work bi-directiona�

* deliver data ordereP

* faster and good for streaming dat�

* download progres�

* level meter�

* web socket messages

41
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https://github.com/httnn/nih-plug-webview
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https://tauri.app/start/
https://github.com/tauri-apps/awesome-tauri


Audio Plugins
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clap-sys, vst3-sys

9 unsafe bindings of the C-AP�

9 highest level of contro�

9 difficult to write and not “rusty” (raw pointers )

45

https://github.com/glowcoil/clap-sys
https://github.com/RustAudio/vst3-sys


Clack

� safe wrapper around clap-sy�

� hosts and plugins possibl�

� still quite low-level

46

https://github.com/prokopyl/clack


nih-plug

C full plugin framework for VST3 and CLA,

C very simple to use 


C three UI library choices already “wired up�

C well documented example plugin#

C many feature#

C thread safe parameter#

C parameter smoothin2

C automatically stores plugin stat-

C  fails to compile if process function allocates memory

(whole plugin can be one file

optional:

47

https://github.com/robbert-vdh/nih-plug


nih-plug

48

https://github.com/robbert-vdh/nih-plug


nih-plug
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https://github.com/robbert-vdh/nih-plug


nih-plug
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https://github.com/robbert-vdh/nih-plug


nih-plug
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https://github.com/robbert-vdh/nih-plug
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https://github.com/free-audio/clap-wrapper


Debugging Tools
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Built-in Tests

+ Rust allows running test in the same file as the function under tes>

+ no complicated setup, file-switching or linking necessar�

+ Cargo.toml let’s you specify dependencies only used in test�

+ People write more tests if it is less effort!!

54



assert_no_alloc

�� define global allocator )� test if your code allocates

 does it allocate?

G quickly check if your code allocates memorN

G only works for Rust code (not if you call into a C++ library7

G can be integrated in tests and keep your process function alloc-free

55

https://github.com/Windfisch/rust-assert-no-alloc


Criterion Benchmarks

I feature rich benchmarking tool with HTML reports and histor�

I benchmarks in separate files (nightly rust already in the same file�

I can be run with built-in cargo bench command

56

https://github.com/bheisler/criterion.rs


quickcheck

� property testing / fuzz testin


� creates a big amount of random data in your ranges and feeds it into your cod�

� automatic shrinking (tries to find the simplest input where a failure still happens)

57

https://github.com/BurntSushi/quickcheck
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https://github.com/japaric/rust-san
https://github.com/rust-lang/miri
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https://github.com/tokio-rs/loom
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https://github.com/HEnquist/rubato
https://github.com/ejmahler/RustFFT
https://github.com/HEnquist/realfft
https://github.com/WalterSmuts/easyfft
https://github.com/babycat-io/babycat
https://github.com/ruuda/hound
https://github.com/pdeljanov/Symphonia
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https://github.com/neodsp/neort
https://github.com/neodsp/neolab
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https://www.linkedin.com/in/stephan-eckes/
https://github.com/sainteckes


Thank you!
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