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It's appealing since...

... It scales (distributed modular architecture),
... It looks cool (see all modules & wiring),

e ... you can touch all modules (WYSIWYG),

e ... you can turn, say, a low pass filter into a
reverb effectjust by replacing the SD card,

... bugs have only local impact.
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Basic Setup

» Tested with NOOBS Raspian Wheezy (Debian
3.10.24+ #614 PREEMPT armvol kernel)

» Detailed software installation guide — see
paper

e 16GB class 4 SD card as HDD
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Streaming Software Requirements

* Available for ARMv6
* Optimized for Low Latency
 Headless Use

« Candidates:

- Network Audio System (NAS)
- PulseAudio
- JACK with netJACK
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Module Software

* |n this study: simple clients derived from
JACK's simple client.c

» Goal: Use existing plug-ins, e.g. LV?

* Missing: JACK client for remote export of plug-
in lines via netJACK
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Evaluation Setup
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CPU Load Against # of Channels

CPU Load on Master JACK Server
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Displaying Routes with gjackctl

Audio | MIDI = ALSA E}
Readable Clients / Output Port: wWritable Clients / Input Ports ~
v @ low-pass villlowpass
# from_slave 1 ¢ to_slave 1
# from_slave 2 - to_slave 2
A from_slave 3 ¢ to_slave 3
# From_slave 4 v [ system
v [l system ¢ playback 1
A capture_1 ¢ playback 2

A capture 2

A Connect || X Disconnect || 3¢ Disconnect All || € Expand All | | © Refresh |

LAC 2014 @ ZKM Raspberry Pi Modular Synthesizer 12
May 1, 2014



Displaying Routes with gjackctl

Audio | MIDI | ALSA [
Readable Clients / Output Port: wWritable Clients / Input Ports ~
v Bl low-pass Remote Jack Server Name v v Bilow-pass |
f from_slave 1 §: to_slave 1
# from_slave 2 - to_slave 2
A from_slave 3 Eﬂ to_slave 3
# From_slave 4 v [ system
v [l system ¢ playback 1
A capture_1 ¢ playback 2
A capture 2
A Connect || X Disconnect || 3¢ Disconnect All || € Expand All | | © Refresh |
LAC 2014 @ ZKM Raspberry Pi Modular Synthesizer 13

May 1, 2014



Displaying Routes with gjackctl

Audio | MIDI | ALSA %
Readable Clients / Output Port: wWritable Clients / Input Ports ~
v [{ll low-pass vililowpass
# from_slave 1 ¢ to_slave 1
4 From_slave_2 - to_slave_2
4 from_slave_3 = Remote Client Name X ¢ to_slave_3
# from_slave 4 v [ system
v [l system ¢ playback 1
A capture_1 ¢ playback 2
A capture 2
A Connect || X Disconnect || 3¢ Disconnect All || € Expand All | | O Refresh |
LAC 2014 @ ZKM Raspberry Pi Modular Synthesizer 14

May 1, 2014



Displaying Routes with gjackctl
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Module ldentification

» Either single SD card with all possible modules

- Need module selection by software / hardware switch
— comfortable, but not out-of-the-box

* Or dedicated SD cards with single module
— Out-of-the-box, but need many SD cards
* Or identification via additional shield

- Require additional minimal hardware, but can be used
to provide dedicated input knobs / sliders
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Conclusions

 Linux on RPi almost ready for out-of-the-box modular
synthesizer

» Severest bottleneck: all audio routing via central control
host — require remote routes

« Missing remote version of gjackctl for setting up remote
routes

» Missing JACK client wrapper for e.g. LV? plug-ins
* Need to speed up boot time
* Medium-scale number of open bugs (crashes, hangs, ...)
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Questions?
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