Discover modular
Synthesizer with

+ + + + + + + +

MIDI»> CV

DELAY AUDIO 8

Windows MIDI BRES CURELA? WE O FEES . WASAPT
MPK261 1 @ @ Lautsprecher (Realtek H
A i 48 kHz 512

PULSE WIDTH DRIVE TO DEVICE

FROM DEVICE s e 4

Oy OJORC

® 6
GAIN1 GAIN 2

- 1 SN
® @@@@ e9@e """

FROM DEVICE
TIME OFST1 OFS™ 2 1HRES

///// XYL Yocloo
Ho o= T E

The installation of the Development Environment for Vult
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The Vult programming

This tutorial is about setting up a development environment under Linux as well as under Windows
for the VCV-Rack 2. All necessary steps are mentioned, so that afterwards a simple development of
most different plugins for the VCV-Rack 2 can be achieved via the Vult programming language.

Installation steps for Linux

Install Vult compiler

Requirements:

* Installation of node.js
* Installation of npm ($ sudo apt install npm)

erik@linux-01: ~

Datei Bearbeiten Ansicht Suchen Terminal Hilfe

erik@linux-01:~$ sudo npm install vult -g

/usr/local/bin/vultc -> /usr/local/lib/node modules/vult/vultc.js
+ Vv .13

added 1 package from 1 contributor in 0.337s

erik@linux-01:~%

Abbildung 1: Install Vult compiler

Install Rack SDK

Among other things, all versions of the Rack SDK can be found at the following Internet address.

https://vcvrack.com/downloads/

Download the latest version of the Rack SDK for Linux.

[ Rack-SDK-2.0.6-lin.zip
Abbildung 2: Rack-SDK

Unzip and install. Note the path to the Rack SDK!

Set path to the Rack SDK in the terminal

The path to the Rack SDK must now be added to, for example, ~/.bashrc or another shell
environment, so that it is not necessary to re-enter it every time a terminal is started. The general
entry is:

export RACK DIR=<Rack SDK folder>

For me the path is:

/home/erik/Rack-SDK

so that the corresponding entry in ~/.bashrc looks like this:

export RACK DIR=/home/erik/Rack-SDK


https://vcvrack.com/downloads/

This modification is best done with a text editor such as nano, where the call looks like this:
$ nano ~/.bashrc

The entry is best placed at the very end of the file, saved with Ctrl-O and the editor is left with Ctrl-
X. To test whether this added variable has also been recognized, the Teminal window must be
closed and a new one opened. Then enter the following command.

$ echo $RACK DIR

erik@linux-01: ~ =

Datei Bearbeiten Ansicht Suchen Terminal Hilfe
erik@linux-01:~$ echo $RACK DIR

rik/Rack-sSDK

Abbildung 3: Display RACK SDK path

Setting up the development environment

To ensure that the development environment is supplied with all necessary tools, the following
command line should be called. (Ubuntu 16.04+):

$ sudo apt install unzip git gdb curl cmake libx1l-dev libglul-mesa-dev
libxrandr-dev libxinerama-dev libxcursor-dev libxi-dev zliblg-dev libasound2-dev
libgtk2.0-dev libgtk-3-dev libjack-jackd2-dev jq zstd libpulse-dev

Download Vult Template

To find a suitable entry point, the RackPlayground template can be used, which can be found at the
following Internet address.

https://github.com/vult-dsp/RackPlayground

For downloading, the following command must be entered into a terminal window, and I have
created corresponding folders in the home directory for this purpose. The folder structure looks like
this, where I want to save the template in the lowest folder VCV-Rack.

Development

/NVCV-Rack
Abbildung 4: Path to the template


https://github.com/vult-dsp/RackPlayground

From the Git repository, the command
$ git clone https://github.com/vult-dsp/RackPlayground
now downloads and saves all the necessary files in the following folder.

/home/erik/Development/VCV-Rack

erik@linux-01: ~/Development/VCV-Rack/RackPlayground -

Datei Bearbeiten Ansicht Suchen Terminal Hilfe

$ git clone https://github.com/vult-dsp/RackPlayground

6), pack-reused 31
3.15 MiB/s, fertig.

19 10:26
$ cd RackPlayground/
$ 1s -1

erik erik 4696 Jan
erik erik a 9 10 akefile
-rw-r-- 1 erik erik a 9 10 plugin.json
= rW- erik erik a 9 EADME . md
drwxn erik eri
drwxrwxr-> erik eri a 126
-PW-TW-T- erik erik a 10:26 vult.inc

Abbildung 5: Download the template via Git

The Build-Prozess

In the next step, the so-called build process can be started, which ensures that certain dependencies
are taken into account during compilation. The make command is a utility for creating and
managing groups of programs from a source code. This command requires a so-called Makefile, in
which all necessary information is stored. So now I change to the RackPlayground directory, where
among other things the mentioned file is located, as you can see in the last screenshot. Now the
following command must be executed.

$ make -j 4

The -j option can be used to specify the number of jobs (commands) that are to be executed
simultaneously. The whole thing then looks like this.

erik@linux-01: ~/D lop! /VCV-Rack/RackPlayground - o
Datei Bearbeiten Ansicht Suchen Terminal Hilfe

:~% cd Development/VCV-Rack/RackPlayground/
E $ make -j 4
++11 -Wsuggest-override - -1/ rik/Rack-! .’lﬂCLUdP -I/home/er
SDK/dep/include -fno-gnu-unique -MMD -M a -funsafe-mat
ns -fno-emit-frame-point - -Wno-unused- pAIamPTﬂr -DARCH_
-c -o build/src/engine.cpp.o SFC’FDGIHP cpp
g++ -std=c++11 -Wsuggest-override -fPIC -I/home/erik/Rack-SDK/include -I/home/er
ik/Rack-SDK/dep/include -fno-gnu-unique -MMD -MP a cha -funsafe-mat
h-optimizations -fno-omit-frame-pointer -Wall -Wextra -Wno-unused- paramPTPr -DARCH
LIN -c -o build/src/Playground.cpp.o src/Playground.cpp
g++ -std=c++11 -Wsuggest-override -fPIC -I/home/erik/Rack-5DK/include -I/home/er
/include -fno-gnu-unique -MMD -M a em -funsafe-mat
tions -fno-omit-frame-pointer -Wex -Wno-unused-parameter -DARCH_
-c -0 build/src/vultin.cpp.o srctuulfln cpp
g++ -std=c++11 -Wsuggest-override -fPIC -I/home/erik/Rack-S include -I/home/er
K/dep/include -fno-gnu-unique -MMD - a cha -funsafe-mat
tions -fno-omit-frame-pointer -Wall -Wextra -Wno-unused- paramPTPr -DARCH
-c -0 build/src/plugin.cpp.o src/plugin.cpp
g++ -0 plugin.so build/src/engine.cpp.o build/src/Playground.cpp.o build/src/vultin
build/src/plugin.cpp.o -shared -L/home/erik/Rack-SDK -1Rack -Wl,-rpath=/tmp
-static-libstdc++ -static-libgcc
@linux-01: sl

Abbildung 6: The make-Command



To finally install the project, the following command is required.
$ make install

The result looks like this.

erik@linux-01: ~fD lop /VCV-Rack/RackPlayground

Datei Bearbeiten Ansicht Suchen Terminal Hilfe
@linux-01: $ make install
rf dist
mkdir -p dist/RackPlayground
t/RackPlayground/
kPlayground/plugin.so
es plugin.json dist/RackPlayground/
19 -o "RackPlayground”-"2.0.8"-1lin.vcvplugin

> 38193 bytes, RackPlayground-2.8.8-1lin.vcvplugin)

ugins/
.vevplugin "/home/erik/.Rack2"/plugins/

s1

Abbildung 7: The make install-Command

The compilation check

In order to check now whether something has really happened in the file system that can be used as
VCV-Rack plugin, a look into a certain directory must be taken. In the terminal window shown last,
this path can even be seen in the second last line from the bottom. It says:

Abbildung 8: Path to the VCV Rack plugins

This is a special directory used by the VCV-Rack installation. After installing VCV-Rack 2 on
Linux, all plugins, i.e. extensions, are stored there. Let's take a look there.



There are a lot of extensions in this place, which I have already added to my VCV rack by several
subscriptions. Among other things you can also see a special file that I have marked in red on the
bottom right of the image.

plugins - 9

Datei Bearbeiten Ansicht Gehenzu Lesezeichen Hilfe

&« 5 A «| B | home | f erik .Rack2 g Fundamental | » g Q - E

Mein Rechner

B Aaronstatic B GrandeModular I stellareModular

- AlgoritmArte - HetrickCV - SubmarineFree

B As B Hora-treasureFree B surgerack

[ Audibleinstruments [ ImpromptuModular B valley

B Auvtodafe-Drumkit [ Instruo B vcv-Drums

B Befaco B Jw-Modules @8 vcv-Host

@ Bogaudio B Littleutils B vcv-Recorder

@ countModula @ MindMeldModular @ vcv-soundstage

B EricaCopies B ML_modules B vultModulesFree

B Freesurface B msm [esckpiayground-z oo tinvevplugin] |

BB Frozenwasteland [l NYSTHI

B Fundamental B scanner-darkly-collection-one

»RackPlayground-2.0.0-lin.vevplugin« ausgewahlt (38,2 kB), Freier Speicherplatz: 1,9 TB S—

Abbildung 9: The plugin directory of VCV-Rack 2

This is exactly the RackPlayground plugin that has just been created, identified by the file extension
vevplugin. But this extension is different from the other extensions, which are identified by a folder
in the file system. Why is that? Quite simply, because after installing such a VCV-Rack extension,
the actual installation and conversion to an appropriate subfolder is not done until VCV-Rack is
restarted. So I restart my VCV-Rack once and take another look into the plugin directory.

plugins - 0 9

Datei Bearbeiten Ansicht Gehenzu Lesezeichen Hilfe

« > 2 «| B | home | M erik Rack2 g Fundamental » il (el B BB E

Mein Rechner

I Aaronstatic I GrandeModular B scanner-darkly-collection-one
B AlgoritmArte B Hetrickcv B stellareModular
B as B Hora-treasureFree B submarineFree

B Audibleinstruments [l impromptumodular [l SurgeRack

B Autodafe-Drumkit [ Instruo [ | Valley

- Befaco - JW-Modules - VCV-Drums

I Bogaudio B vittleutils B vov-Host

B countModula B MmindMeldModular [ VCV-Recorder
B EricaCopies BB ML_modules B vcv-soundstage
B FreeSurface B MsMm B VultModulesFree

I rFrozenwasteland [l NYSTHI

. Fundamental - RackPlayground

34 Objekte, freier Speicherplatz: 1,9 TB —

Abbildung 10: The plugin directory of VCV-Rack 2

You can now see that a new subfolder has now been created with the exact name of the
RackPlayground template. This now contains all the necessary files to use the plugin. But can the
new plugin be found in VCV-Rack? Let's see.



The new RackPlayground plugin in VCV-Rack 2

If the browser is opened in the VCV rack, then the new RackPlayground plugin can be seen directly
in the upper left corner and can be taken over and inserted into the VCV rack by a mouse click.
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Abbildung 11: The new RackPlayground plugin
in VCV Rack 2

Installation steps for Windows

Installing Rack SDK

Among other things, all versions of the Rack SDK can be found at the following Internet address.

https://vcvrack.com/downloads/

Download the latest version of Rack SDK for Windows.

(& Rack-SDK-2.0.6-win zip
Abbildung 12: Rack-SDK
This file must be unpacked in the file system. The path to it is needed right away so that the

compilation process can also find the Rack SDK. For this the environment variable RACK_SDK
must be created. I have unpacked the Rack-SDK under D:\Rack-SDK.

Benutzervariable bearbeiten X

Name der

Variablen: IRACK_D\R I I

Wert der

Variablen: D:\Rack-SDK| |
Verzeichnis durchsuchen... Datei durchsuchen... _“ e

Abbildung 13: The environment variable for the RACK SDK


https://vcvrack.com/downloads/

Install MSYS2

On Windows, we start with the installation of MSYS2. MSYS?2 is a collection of tools and libraries
that provides an easy-to-use environment for creating, installing and running native Windows
software. The software can be found at the following web address, installing the 64-bit version

https://www.msys2.org/

After the installation, various programs are available under Windows, whereby the application
marked in red must be used started.

M MsYS2 MinGW 32-bit

M MSYS2 MinGW 64-bit
M MSYS2 MinGW UCRT 64-bit

M Msys2 msys

Abbildung 14: The MSYS2 programs

After the call, a terminal window opens, in which the command
$ pacman -Su

must be entered for a required update, which then looks like this.

$ pacman -suf]

Abbildung 15: The required update is performed

Subsequently, some security questions are asked, which should all be answered with Y. The update
procedure then begins, with the individual steps being displayed in terms of their progress.


https://www.msys2.org/

Proceed with installation? [Y/n] y
Retrieving packages...
e 86 64 i

.1-1-

Tibope
Total

Abbildung 16: The display of the update progress

If the update has been completed successfully, the terminal window must be closed and opened
again. The following command line must now be entered.

$ pacman -Su git wget make tar unzip zip mingw-w64-x86 64-gcCc mingw-w64-x86 64-
gdb mingw-w64-x86 64-cmake autoconf automake mingw-w64-x86 64-libtool mingw-w64 -
x86 64-jq python zstd

After some renewed security prompts the installation process starts.

Install Vult compiler

The Vult compiler can be downloaded from the following Internet address.

https://github.com/vult-dsp/vult/releases

The file vultc.exe must of course be made known to the system. To do this, the file must be copied
to the following directory of the MSYS2 installation.

C:\msys64\mingw64\bin

Download Vult Template

In order to download the RackPlayground template also under Windows, Git can be used again,
which can be found at the following internet address.

https://github.com/vult-dsp/RackPlayground

To download the data from the Git repository, the following command must be entered into a
terminal window.

$ git clone https://github.com/vult-dsp/RackPlayground


https://github.com/vult-dsp/RackPlayground
https://github.com/vult-dsp/vult/releases

In MSYS?2 this looks like this.

$ git clone http

Cloning into 'Ra kPla
Enumerating o

unting

Abbildung 17: Download the template via Git

Now there is the legitimate question where the downloaded files are located in the Windows file

system. A look into the following folder provides information.

= | C\msys6d\home\Schmullus

m Start Freigeben Ansicht

« = v 4 I < Lokaler Datentrager (C:) > msys64 > home > Schmullus v C-I Schm s" durchsuchen
N Name Anderungsdatum Typ GroBe
3 Schnellzugriff
.gnu 25.10.2021 19:44
I Desktop i
Rack 25.10.2021 21:44
¥ Downloads I RackPlayground
= Dokumente .bash_history 1 KB
=] Bilder 8 .bash_logout KB
< Downloads 8| .bash_profile 2KB
0OBSVideos 8 .bashre KB
RC2014 Jinputrc 4 KB
) .minttyrc KB
Vult-Programmierung =
8 _profile 2KB
@ OneDrive - Personal wget-hsts 2 KB
erik.txt 0 KB

[ Dieser PC

B IN.Ohialte ~

12 Elemente 1 Element ausgewahlt

Abbildung 18: The download directory of the template

It can be seen that in the directory

c:\msys64\home\<User -Name>

there is a folder called RackPlayground. This is the folder from the Git repository. The next step is

to update any submodules via Git. This is achieved using the following command line in the

MSYS2 terminal window, changing to the template directory beforehand.

$ cd RackPlayground
$ git submodule update --init --recursive

10



[0 ~/RackPlayground - O X

$ cd rackPlayground/

~ound

$ git submodule update --init --recur

Abbildung 19: An update of the submodules

The build process

In the next step, the so-called build process can be started, which ensures that certain dependencies
are taken into account during compilation. The make command is a utility for creating and
managing groups of programs from a source code. This command requires a so-called Makefile, in
which all necessary information is stored. The following command must be executed.

$ make dep -j 4

The -j option can be used to specify the number of jobs (commands) that are to be executed
simultaneously. The whole thing then looks like this.

[0 - /RackPlayground - m] x

akefile
ME . md

in. js:::n

Schmullus 433 3 9 16 vult.inc

$ make dep -j 4}

Abbildung 20: The make-dep command

11



The next step is to call the make command alone.

$ make -j 4

I - /RackPlayground - ] x

-fPIC -ID:\Rac i s 4 /dep|
-march=nehalem -funsafe -fno-omit-fr

-c -0 build
++11 -
ath-optimizat
£ H_WIN -D_USE_MA

11tin.cpp.o s
yground. cpp
-shared -LD:\R -TRack -static-11

xackPlayground

b |
Abbildung 21: The make command

To finally install the project, the following command is required.

$ make install

The result then looks like this.

I - /RackPlayground - o x

2.0.0"-win.

Abbildung 22: The make-install command
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The compilation check

To check now whether something has really happened in the file system that can be used as VCV-
Rack plugin, a look into a certain directory must be taken. In the terminal window shown last, this
path can even be seen in the second last line from the bottom. It reads:

Abbildung 23: Path to the VCV Rack plugins

This is a special directory used by the VCV-Rack installation. After installing VCV-Rack 2 on
Windows, all plugins, i.e. extensions, are stored there. Let's take a look inside here. There are a lot
of extensions there, which I added to my VCV-Rack by several subscriptions done before. Among
other things you can also see a special file, which was marked red in the lower part of the figure.

I ™ = | C\Users\Schmullus\Documents\Rack2\plugins = [m} x
Start Freigeben Ansicht 0
« v P I v I 4] S "plugins” durchsuchen
) 2 AaronStatic AlgoritmArte
W ichas s AS Audiblelnstruments
I Desktop ol Autodafe-DrumKit Befaco
; Downloads * Bogaudio CountModula
|j Dokumente »* EricaCopies FreeSurface
=) Bilder + FrozenWasteland Fundamental
J Downloads GrandeModular HetrickCV
OBSVideos Hora-treasureFree ImpromptuModular
Instruo JW-Modules
RC2014 LittleUtils MindMeldModular
Vult-Programmierung ML_modules MSM
@& OneDrive - Personal NYSTHI StellareModular
SubmarineFree SurgeRack
[ Dieser PC Valley VCV-Drums
- 3D-Objekte VCV-Host VCV-Recorder
&= Bilder VCV-SoundStage VultModulesFree
I Desktop I_‘] RackPlayground-2.0.0-win.vcvplugin I
i Dokumente
p v
33 Elemente =

Abbildung 24: The plugin directory of VCV-Rack 2

It is exactly the RackPlayground plugin that has just been created, identified by the file extension
vevplugin. But this extension is different from the other extensions, which are identified by a folder
in the file system. Why is that? Quite simply, because after installing such a VCV-Rack extension,
the actual installation and conversion to an appropriate subfolder is not done until VCV-Rack is
restarted.

13



So I restart my VCV-Rack once and take a look into the plugin directory.

B 5 | C\Users\Schmullus\Documents\Rack2\plugins - a X
Start Freigeben Ansicht o
<« M ‘ C:\Users\Schmullus\Documents\Rack2\plugins| v | O plugins” durchsuchen
" . AaronStatic AlgoritmArte
hnell
I e AS Audiblelnstruments
I Desktop Autodafe-DrumKit Befaco
J Downloads Bogaudio CountMeodula
5| Dokumente EricaCopies FreeSurface
| Bilder FrozenWasteland Fundamental
J' Downloads GrandeModular HetrickCV
OBSVideos Hora-treasureFree ImpromptuModular
—— Instruo JW-Modules
LittleUtils MindMeldModular
Vult-Programmierung ML_modules MSM
@ OneDrive - Personal NYSTHI RackPlayground
StellareModular ubmarinefree
I3 Dieser PC SurgeRack Valley
J 3D-Objekte VCV-Drums VCV-Host
=| Bilder VCV-Recorder VCV-SoundStage
[ Desktop VultModulesFree
2| Dokumente
v
33 Elemente SR

Abbildung 25: The plugin directory of VCV-Rack 2

You can now see that a new subfolder has now been created with the exact name of the
RackPlayground template. This now contains all the necessary files to use the plugin. But can the
new plugin be found in VCV-Rack? Let's see.

The new RackPlayground plugin in VCV-Rack 2

If the browser is opened in the VCV rack, then the new RackPlayground plugin can be seen directly
in the upper left corner and can be taken over and inserted into the VCV rack by a mouse click.
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Abbildung 26: The new RackPlayground plugin
in VCV Rack 2
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Finally

This plugin does not yet have any real functionality and should only serve as a first step to install
the development environment accordingly and to show the individual steps required. This should be
enough as an introduction to the topic for now, when it comes to preparing the development
environment for Vult respectively for the Vult programming language. Via the following link you
can get all the necessary information about this topic. Likewise there are numerous videos, which
show the work with the programming language in detail.

https://modlfo.github.io/vult/tutorials/

Further information

Of course, all the information can still be found in detail on the following websites.

Erik Bartmann

https://erik-bartmann.de/

https://erik-bartmann.de/?Musik  VCV-Rack

Das VCV-Rack

https://vcvrack.com/

https://vcvrack.com/manual/Building#Setting-up-your-development-environment

Vult

https://modlfo.github.io/vult/tutorials/

https://github.com/vult-dsp/RackPlayground

Have fun coding!

Erik Bartmann
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