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▪ Jonas Petereit

− Software engineer since 2017 (B. Eng.)

− Human Machine Interface (HMI) development
(https://www.beckhoff.com/en-us/products/automation/twincat-3-hmi)

− Developing cross-platform applications for Windows, Linux and FreeBSD

▪ Beckhoff Automation GmbH & Co. KG
(https://www.beckhoff.com/en-us)

− Industrial automation

− PC-based control

− “TwinCAT transforms almost any PC-based system into a real-time control […].” 
(https://www.beckhoff.com/en-us/products/automation/twincat)

− Windows: an OS distributed by Microsoft, TwinCAT support since 1996

− TC/BSD: an OS based on FreeBSD which includes real-time extensions
(https://www.beckhoff.com/en-us/products/ipc/software-and-tools/twincat-bsd)

About me
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1. .NET fundamentals

− Common Language Runtime (CLR)

− Just-In-Time (JIT) compiler

2. Support for FreeBSD

− History

− Initial support in 2019

− Private and community support since 2020

− Patches and compilation

3. Use cases

− Azure Pipelines Agent

− Custom cross-platform applications → Live demo

4. Next steps

Overview
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▪ Executes managed code

− Written in high-level languages like C#

− Compiled to Intermediate Language (IL)

▪ CLR itself is unmanaged code

− Mainly written in C/C++

− Turns managed code into machine code

CLR needs FreeBSD support!

1. .NET fundamentals

 Common Language Runtime (CLR)
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CLR

1. .NET fundamentals

 Just-In-Time (JIT) compiler
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▪ Microsoft says about .NET:

“Fast and cross-platform

[…] You can write, run, and

build on multiple platforms, including

Windows, Linux, and macOS.”
(https://dotnet.microsoft.com/en-us)

2. Support for FreeBSD

 History – Initial support in 2019
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Hmm, but what

about me? 

Don‘t worry!

▪ OSPlatform.FreeBSD property

was added with .NET Core 3.0

in September 2019
(https://learn.microsoft.com/en-us/dotnet/api/system.runtime.

interopservices.osplatform.freebsd?view=netcore-3.0)

https://dotnet.microsoft.com/en-us
https://learn.microsoft.com/en-us/dotnet/api/system.runtime.interopservices.osplatform.freebsd?view=netcore-3.0


▪ In early 2020…

(https://github.com/dotnet/source-build/issues/1139#issuecomment-522106312)

▪ (Semi-)official FreeBSD support has been dropped

▪ FreeBSD support only from private and community developers

(by companies like Beckhoff and on GitHub)

2. Support for FreeBSD

 History – Private and community support since 2020
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“We lost build

servers […].”

?
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▪ C++ code in CLR still exists but sometimes needs patches:

− Problems with unsupported library versions

− FreeBSD releases reached EOL

− Missing NuGet package versions

▪ At Beckhoff we…

− … set up a GitLab pipeline to build .NET and test it on TC/BSD

− … cross-compile .NET Runtime and SDK on Linux

− … can provide new versions for a .NET release on demand

▪ At GitHub there are…

− … pre-built .NET binaries for FreeBSD available

− … build scripts and documentation (https://wiki.freebsd.org/.NET)

2. Support for FreeBSD

 Patches and compilation
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▪ Azure DevOps Server

− Collaboration software for software development teams

− Version control and project management

− Build and test

− Closed source

− Hosted on Windows

▪ Azure Pipelines Agents

− “Azure DevOps build and test client”

− Source code available on GitHub

− Hosted on Windows, Linux,

macOS and FreeBSD

3. Use cases

 Azure Pipelines Agent
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▪ Remember:

Compiler creates IL assemblies

that are platform-independent

▪ But:

Binary executables are

platform-dependent

▪ Live demo:

Compile and run .NET Console apps

on Windows and FreeBSD

3. Use cases

 Custom cross-platform applications
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▪ Short-term goals

− Ask yourself: Do I need .NET for FreeBSD?

− Use existing .NET binaries for FreeBSD (https://wiki.freebsd.org/.NET)

▪ Medium-term goals

− Moving Beckhoff‘s GitLab repo to GitHub

− Keep Azure Pipelines Agent for FreeBSD up to date
(https://github.com/microsoft/azure-pipelines-agent/pull/3266)

− Fix existing bugs and missing .NET unit tests for FreeBSD

− Request FreeBSD support from NuGet package developers

▪ Long-term goals

− Convince Microsoft to officially support FreeBSD

− Add .NET to the FreeBSD ports tree

4. Next steps
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Thank you for your attention!

.NET for FreeBSD
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▪ dotnet bot (normal):

https://avatars.githubusercontent.com/u/9011267

▪ dotnet bot (waving 1):

https://devblogs.microsoft.com/dotnet/announcing-net-maui-preview-9

▪ dotnet bot (waving 2):

https://en.wikipedia.org/wiki/.NET#/media/File:Dotnet-bot.svg

▪ Tux (Linux character):

https://en.wikipedia.org/wiki/Tux_(mascot)#/media/File:Tux.png

▪ FreeBSD daemon with trident:

https://www.freebsd.org

▪ FreeBSD daemon with hammer:

https://www.freebsd.org/gifs/daemon_hammer.jpg

Picture Sources
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© Beckhoff Automation GmbH & Co. KG

All images are protected by copyright. The use and transfer to third parties is not permitted.

Beckhoff®, TwinCAT®, TwinCAT/BSD®, TC/BSD®, EtherCAT®, EtherCAT G®, EtherCAT G10®, EtherCAT P®, Safety over EtherCAT®, 

TwinSAFE®, XFC®, XTS® and XPlanar® are registered trademarks of and licensed by Beckhoff Automation GmbH. Other designations used in 

this publication may be trademarks whose use by third parties for their own purposes could violate the rights of the owners.

The information provided in this presentation contains merely general descriptions or characteristics of performance which in case of actual 

application do not always apply as described or which may change as a result of further development of the products. An obligation to provide 

the respective characteristics shall only exist if expressively agreed in the terms of contract. 

Phone: +49 5246 963-0  

E-mail: info@beckhoff.com 

Web: www.beckhoff.com 

Beckhoff Automation GmbH & Co. KG 

Headquarters 

Huelshorstweg 20 

33415 Verl 

Germany 

Contact

09/2023
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Alle Bilder sind urheberrechtlich geschützt. Die Weitergabe und Nutzung durch Dritte ist nicht gestattet.

Beckhoff®, TwinCAT®, TwinCAT/BSD®, TC/BSD®, EtherCAT®, EtherCAT G®, EtherCAT G10®, EtherCAT P®, Safety over EtherCAT®, 

TwinSAFE®, XFC®, XTS® und XPlanar® sind eingetragene und lizenzierte Marken der Beckhoff Automation GmbH. Die Verwendung anderer 

in dieser Dokumentation enthaltenen Marken oder Kennzeichen durch Dritte kann zu einer Verletzung von Rechten der Inhaber der

entsprechenden Kennzeichen führen.

Die Informationen in dieser Präsentation enthalten lediglich allgemeine Beschreibungen bzw. Leistungsmerkmale, welche im konkreten 

Anwendungsfall nicht immer in der beschriebenen Form zutreffen bzw. welche sich durch Weiterentwicklung der Produkte ändern können. 

Die gewünschten Leistungsmerkmale sind nur dann verbindlich, wenn sie bei Vertragsabschluss ausdrücklich vereinbart werden.

Telefon: +49 5246 963-0  

E-Mail: info@beckhoff.de

Web: www.beckhoff.de

Beckhoff Automation GmbH & Co. KG 

Unternehmenszentrale

Hülshorstweg 20

33415 Verl
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