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 This presentation was originally given at EA. The information contained 
herein does not reflect EA’s goals or technologies.

 Free software comes with no warranty

► But there are companies that do support it!

 The presentation is built as a catalog, this means

► It is filled with links! Every image that you see has a link!

► It is structured so that you can search for what you want

 There is tooooo much information, so focus on what is important 
to you

► It is meant to be used as a reference, don’t try to learn it at all

► The selected software only represents a small portion of all the 
alternatives that are available

Important information I



4Fernando Oleo Blanco
2023-06-07

TEC.3379
Free “libre” engineering software and more

 The logos and trademarks belong to each project and/or 
company.

 I am NOT an expert. The information presented here may be 
incorrect.

► I am not responsible for the consequences of the use of the 
software.

► The selected programs do not represent the totality of available 
solutions.

This presentation is licensed under
CC BY-SA 4.0

(Share the knowledge!)

Important information II
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 Course objectives
► Know what libre software means/is

► See what is available

► Let the world know and use more libre free software

 Ask questions!
 Index

► Introduction to libre/free software

► Mechanical software

► Electrical software

► Other software

► Software for every day use

Objectives and structure
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What is libre/free software?
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 Software, since the 80s, has slowly become a walled garden

 Richard Stallman starts the GNU project to give a completely 
open and libre solution in 1983

 Today there are plenty of well-known libre projects
► Android, VLC, 7-Zip, Moodle, Zlib, SQLite…

► Firefox, Chromium, WebKit (Safari)

► Linux (the internet is based on Linux)

► OpenSSL (encryption to connect to our banks, web...)

► And a lot more, which we will see now

The why of libre software

http://stallman.org/
http://stallman.org/
https://www.gnu.org/
https://www.gnu.org/gnu/initial-announcement.html
https://source.android.com/
https://www.videolan.org/vlc/
https://www.7-zip.org/
https://moodle.org/
http://zlib.net/
https://www.sqlite.org/index.html
https://www.mozilla.org/en-US/firefox/new/
https://www.chromium.org/Home/
https://webkit.org/
https://www.kernel.org/
https://www.openssl.org/
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 Also known as Open Source Software (OSS)
► I prefer not to use this term

 Definition as given by the FSF (Free Software Foundation)
► There are four conditions

• It can be used for any purpose
– This includes commercial use!

• It can be studied and modified, source code availability is a 
requirement 

• It can be shared and distributed without restrictions
• Changes to the software can also be shared and distributed

 There are many licenses that fulfill the requirements above, 
however, each in their own way and they may not be compatible

Libre/free software definition

https://www.gnu.org/philosophy/free-sw.html#fs-definition
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 As users, libre software offers
► Lower costs (normally 100% free***)

► A community to interact with

► Great software and exceptional learning tools

► Development focused on the users

 As engineers
► We can see the insides, the design and what/how it does

► No limitations! Run your programs in 100s of CPUs

► Develop our own solutions
• Libre software is very widely used in research!

► Noticeably lower costs

► Passionate and expert communities in a lot of cases

The value of freedom
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 Common forms of development
► Public institutions (payed with taxes)

• Public money, public code, FSFE FOSDEM 2023 presentación

► Passion projects

► Industry backed projects (see Linux, OpenSSL)

► Community developed projects
• Community contributions (knowledge, time, help, money…)

 New forms of development
► Corporations that open their own tools

► Corporations that work on libre software
• Customer support, documentations, courses, custom development
• Private ancillary solutions

Sustainability of libre software

https://publiccode.eu/
https://publiccode.eu/
https://publiccode.eu/
https://publiccode.eu/
https://publiccode.eu/
https://publiccode.eu/
https://publiccode.eu/
https://fosdem.org/2023/schedule/event/public_money_public_code/
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Technical libre software for 
general applications
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Programming languages

Fortran, old but 
powerful

Julia is like Python 
but for the XXI 
century

C++ is probably the 
most common for 
core development

Python is widely used 
as a scripting and 
interfacing language

R, statistics and 
data analysis

https://www.python.org/
https://en.cppreference.com/w/cpp
https://fortran-lang.org/en/
https://julialang.org/
https://www.r-project.org/
https://fortran-lang.org/en/
https://julialang.org/
https://en.cppreference.com/w/cpp
https://www.python.org/
https://www.r-project.org/
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Programming of safety critical systems

Ada: programming language 
perfect for embedded systems 

up to whole systems

SPARK: subset of Ada that is 
verifiable using formal 

methods

Rosetta

100% Ada

Ariane 5

Ada/SPARK is widely used 
in safety-critical systems:
- Eurocontrol (2.3MLOC)
- TER/Paris Metro
- Eurofighter
- Airbus/Boeing
- Cyberseguridad
- Petroquímica

https://ada-lang.io/
https://www.adalog.fr/fr/faq_ada.html
https://www.esa.int/Enabling_Support/Space_Transportation/Launch_vehicles/Ariane_5
http://www.ada-auth.org/
https://www.adacore.com/about-spark
http://www.railfaneurope.net/tgv/signals.html
https://www.adacore.com/uploads/customers/CaseStudy_Eurofighter.pdf
https://www2.seas.gwu.edu/~mfeldman/ada-project-summary.html#Military_Applications_
https://www.adacore.com/customers/adoption-of-spark-ushers-in-a-new-era-in-security-critical-software-development
https://www.adacore.com/customers/ipesoft-delivering-reliable-long-lived-energy-and-industrial-systems
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Number crunching systems

Alternative to Matlab

GNU Octave

The syntax is
mostly compatible

with Matlab’s

https://www.scilab.org/software/scilab/data-visualization
https://www.scilab.org/
https://octave.org/
https://octave.org/
https://octave.org/
https://octave.org/
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CAS (Computer Algebra System)

Alternative to Wolfram, 
Matlab (symbolic) 

CAS allows us to work 
directly over the 

variables, not in a 
numerical manner

Sympy

https://wxmaxima-developers.github.io/wxmaxima/index.html
https://github.com/wxMaxima-developers/wxmaxima/releases
https://www.sympy.org/en/index.html
https://www.sympy.org/en/index.html
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Operational Research (OR)

Alternative to ILOG 
CPLEX, Gurobi, AMPL, 

etc

Array of tools for 
optimization problems 

of the MINLP kind

https://jump.dev/
https://www.coin-or.org/
http://www.coliop.org/index.html
http://www.coliop.org/index.html
https://scipopt.org/
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Technical diagrams

QElectroTech

Hydraulic, electrical, 
electronic, control, etc, 
diagrams
Follows IEC 60617

https://qelectrotech.org/gallery/
https://qelectrotech.org/gallery/
https://qelectrotech.org/gallery/
https://qelectrotech.org/
https://qelectrotech.org/
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Diagramming software

Diagrams

Alternative to MS Visio, 
Lucidchart

Very useful 
for synoptic 

diagrams 
(P&IDs, flow 
diagrams…)

https://www.diagrams.net/
https://www.diagrams.net/
https://www.diagrams.net/example-diagrams#mindmaps-and-concept-maps
https://www.diagrams.net/features
https://www.diagrams.net/features
https://www.diagrams.net/
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Fluid properties and libraries

Alternative to REFPROP. It has tons of interfaces, 
very useful as a calculator

Libraries for ionization and 
molecular interactions 

(reactions)

Alternative to CHEMKIN. 
Combustion, kinetic 
chemistry modeling

https://reaktoro.org/
http://www.coolprop.org/
https://github.com/mutationpp/Mutationpp
https://www.cantera.org/
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System and multiphysics simulations

Alternative to Dymola, SimulationX, 
Wolfram System Modeler, Simulink…

It is already used by the industry: 
BOSH, ABB, DHI, Molten Salt Solar Power…

Based on the standardized language 
Modelica

Alternative to COMSOL, ~ANSYS

Multiphysics simulation using finite 
elements or particles

https://openmodelica.org/
http://www.elmerfem.org/blog/
https://openmodelica.org/openmodelicaworld/related-products
https://openmodelica.org/openmodelicaworld/related-products
https://openmodelica.org/openmodelicaworld/related-products
https://openmodelica.org/openmodelicaworld/related-products
https://openmodelica.org/openmodelicaworld/related-products
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OpenModelica I

Simulation of fluid, mechanical, electrical, chemical, control systems. Very 
very capable.

Picture: simple example of a compressor-gas turbine.

https://thermosyspro.com/
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OpenModelica II

https://virtualmbdlabmodelica.net/
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ElmerFEM I

COMSOL

ElmerFEM

Heat-up of a potato in a microwave with explicit control of the 
radiation… Gyrotron of a sterellator?

Coupled FSI:
Flexible membrane 

http://www.elmerfem.org/forum/viewtopic.php?t=7749&hilit=potato&start=60
http://www.elmerfem.org/forum/viewtopic.php?t=7749&hilit=potato&start=60
http://www.elmerfem.org/forum/viewtopic.php?t=7749&hilit=potato&start=60
https://www.csc.fi/web/elmer/application-examples
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ElmerFEM II

Electro-osmosis Glacier over a rock. Thermo-mechanics

There is acoustics, electromagnetism, thermal radiation, 
mesh adaptation, DEM...

http://www.nic.funet.fi/pub/sci/physics/elmer/doc/ElmerTutorials.pdf
http://www.nic.funet.fi/pub/sci/physics/elmer/doc/ElmerTutorials.pdf
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General computing systems

FEniCSx

deal.II

Generic and manual simulation 
systems. Interesting for specific 

applications.

There is no proprietary equivalent

https://fenicsproject.org/
https://mooseframework.inl.gov/
https://freefem.org/
https://www.dealii.org/
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Statistical analysis, UQ
and optimization I

It integrates with 
Code_Aster (Salome) 

and ANSYS!
And anything that you 

like!

Persalys (GUI)

OpenTURNS

https://persalys.fr/define_modele.php
https://openturns.github.io/www/index.html
https://framalibre.org/content/persalys
https://persalys.fr/
https://code-aster.org/spip.php?rubrique2
https://www.salome-platform.org/
https://persalys.fr/art010_ansys_assistant.php
https://persalys.fr/
https://openturns.github.io/www/index.html
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Statistical analysis, UQ
and optimization II

Uncertainty quantification, 
optimization and data analysis.

It is widely used in the nuclear 
sector and aerospace. It 

integrates with quite a few 
powerful optimization suits

Another possibility (INL). Also used in the 
nuclear sector: RELAP5-3D, MELCOR, SCALE…

https://dakota.sandia.gov/
https://www.researchgate.net/publication/325618115_Uncertainty_Quantification_on_Pressurized_Water_Reactor_Coupled_Core_Simulation_Using_Stochastic_Sampling_Method
https://raven.inl.gov/SitePages/Overview.aspx
https://relap53d.inl.gov/SitePages/Home.aspx
https://melcor.sandia.gov/about.html
https://www.ornl.gov/onramp/scale-code-system
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MultiDisciplinAry Optimization, analysis and 
control

Dymos: 
optimization of 

dynamical 
systems

It is widely used in the 
aerospace sector

Exceptional and free 
learning book!

https://openmdao.org/
https://openmdao.org/the-3-keys-to-success-in-mdao/
https://openmdao.org/
https://github.com/openmdao/dymos
https://mdobook.github.io/
https://mdobook.github.io/
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Result and data visualization

Industrial titans,
“crème de la crème”

https://www.paraview.org/
https://visit-dav.github.io/visit-website/
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ParaView

https://www.kitware.com/getting-started-with-paraview/
https://www.kitware.com/advanced-multi-channel-volume-visualization-in-paraview/
https://www.kitware.com/volumetric-rendering-in-vtk-and-paraview-introducing-the-scattering-model-on-gpu/
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Platform for simulations

CAD
Meshing

Automation
Data 

ingestion

Post-
processing

It does not 
come with any 

simulator

https://www.salome-platform.org/?page_id=327
https://www.salome-platform.org/?page_id=374
https://www.salome-platform.org/?page_id=380
https://www.salome-platform.org/?page_id=371
https://www.salome-platform.org/?page_id=377
https://www.salome-platform.org/
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 Salome users and their modifications

Salome

https://code-aster.org/spip.php?rubrique2
https://code-aster.org/spip.php?rubrique18
https://www.framatome.com/en/
https://www.cea.fr/english/Pages/Welcome.aspx
https://github.com/cea-trust-platform
https://www.iter.org/
https://www.sciencedirect.com/science/article/abs/pii/S092037961930359X
http://www.opentelemac.org/
https://cerfacs.fr/en/
https://www.code-saturne.org/cms/web/
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Plotting

gnuplot is quite 
manual but very 

powerful

Alternatives to Origin

CERN: ROOT

LabPlot

https://veusz.github.io/
http://www.gnuplot.info/
https://veusz.github.io/examples3d/
https://veusz.github.io/screenshots/
https://gnuplot.sourceforge.net/demo_5.4/finance.html
https://root.cern/
https://labplot.kde.org/
http://www.gnuplot.info/
https://root.cern/
https://labplot.kde.org/
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Libre software for
thermo-hidro-mechanical 

engineering
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3D CAD

FreeCAD
Basic alternative 

to Catia, 
SolidWorks, Solid 

Edge, Fusion

Parametric CAD, programmable.
Included in FreeCAD

https://www.freecad.org/index.php
https://forum.freecadweb.org/viewtopic.php?p=644235#p644235
https://forum.freecadweb.org/viewtopic.php?p=640714#p640714
https://wiki.freecad.org/Path_Workbench
https://openscad.org/
https://www.freecad.org/


40Fernando Oleo Blanco
2023-06-07

TEC.3379
Free “libre” engineering software and more

CAM

Kiri:Moto

ONLY CONTROL, N axis

Currently (2023), limited to generation 
for 4 or 3+2 axis

https://grid.space/
https://camotics.org/
http://linuxcnc.org/
https://www.baldengineer.com/open-source-gcode-viewer-camotics.html
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Rigid body

https://raw.githubusercontent.com/mmorandi/MBDyn-web/main/userfiles/documents/presentations/MBDyn-Overview.pdf
https://www.mbdyn.org/index.html
https://raw.githubusercontent.com/mmorandi/MBDyn-web/main/userfiles/documents/presentations/MBDyn-Hydr.pdf
https://raw.githubusercontent.com/mmorandi/MBDyn-web/main/userfiles/documents/presentations/MBDyn-Hydr.pdf
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Meshing, space discretization

Mmg Platform MeshLab
Geometry manipulation, great for 

scans, fixes, analysis...

cfMesh

https://ngsolve.org/
http://gmsh.info/
https://www.mmgtools.org/
https://www.meshlab.net/
https://cfmesh.com/cfmesh/
https://www.mmgtools.org/
https://www.mmgtools.org/
https://www.meshlab.net/
https://cfmesh.com/cfmesh/
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Gmsh

http://gmsh.info/
http://gmsh.info/
http://gmsh.info/
http://gmsh.info/
http://gmsh.info/
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Mechanical FEM

Salome + Code_Aster

https://code-aster.org/V2/spip.php?article303
https://www.salome-platform.org/
https://code-aster.org/spip.php?rubrique2
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Code_Aster I

 Developed by EDF for mechanical and civil studies
► Validation of nuclear power plants and their components

► Validation of electrical generation structures

► Validation of civil structures

 Code_Aster is very capable
► Resource efficient (aimed at supercomputers)

► Libre software, anything can be modified

► Complete automation (Python)

► Advance materials without limits (high complexity use...)

► Limitless mechanical models

► A bit difficult to use and quite manual! I will give a course
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Code_Aster II

Alternative to 
Abaqus, 
ANSYS, 
Nastran

Only thermo-
(hydro)-

mechanics

https://code-aster.org/V2/UPLOAD/DOC/Presentation/03-degeilh-expose.pdf
https://code-aster.org/V2/spip.php?article976&lang=en
https://code-aster.org/V2/UPLOAD/DOC/Presentation/03-mallet-capaldo-peyrard-flejou-expose.pdf
https://code-aster.org/V2/UPLOAD/DOC/Presentation/10-latourte-expose.pdf
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Explicit simulation, 
implicit and 

multiphysics:

FEM, SPH, CFD

Direct alternative to 
LS-DYNA (compatible 

with its input)

Altair® OpenRadioss

https://www.openradioss.org/
https://www.openradioss.org/
https://www.openradioss.org/
https://www.openradioss.org/
https://www.openradioss.org/
https://www.openradioss.org/
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CalculiX

Direct alternative to 
ABAQUS

It tries to be 
compatible with its 

input format and 
functionality

FEM (implicit, 
explicit) CFD, 

Laplace-
Helmholtz, etc

http://www.dhondt.de/
http://www.calculix.de/fw05lav.html
https://github.com/calculix/CalculiX-Examples/tree/master/Drahtbiegen/Biegung
http://www.dhondt.de/
https://github.com/calculix/CalculiX-Examples/tree/master/Contact/Hertz_2D
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Material definition and modeling

There is no proprietary equivalent.
Allows for the simple and efficient definition of properties 

and material behavior

Works for 
ANSYS, Abaqus, 
Code_Aster and 

many others!

https://thelfer.github.io/tfel/web/index.html
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TFEL/MFront

Material properties

Mechanical behavior

TFEL/MFront              MGIS

https://thelfer.github.io/tfel/web/material-properties.html
https://thelfer.github.io/tfel/web/behaviours.html
https://thelfer.github.io/tfel/web/behaviours.html
https://thelfer.github.io/tfel/web/StandardElastoViscoPlasticityBrick.html
https://thelfer.github.io/tfel/web/index.html
https://thelfer.github.io/tfel/web/index.html
https://thelfer.github.io/mgis/web/index.html
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CFDs

https://www.openfoam.com/
https://su2code.github.io/
https://www.code-saturne.org/cms/web/
https://dual.sphysics.org/
https://www.openlb.net/
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OpenFOAM & co

blastFoam

https://sites.google.com/site/freshtamanegi/home/openfoam/tutorial/multiphase_cavitatingfoam_les_throttle-2
https://precice.org/tutorials-heat-exchanger.html
https://www.blastfoam.org/examples/erdc-internal-blast-test
https://www.blastfoam.org/
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SU2

Shockwave interaction with the 
boundary layer

Thermo-chemical 
models based on 

Mutation++

SU2-NEMO

https://su2code.github.io/vandv/swbli/
https://su2code.github.io/vandv/30p30n/
https://github.com/mutationpp/Mutationpp
https://su2code.github.io/docs_v7/Thermochemical-Nonequilibrium/
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Code coupling

There is no proprietary equivalent
and probably will never be

https://precice.org/
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Energy, HVAC and friends

System Advisory Model (SAM), 
developed by NREL

Techno-economic analysis of 
renewable energies. Very powerful!

Energy calculations for buildings: 
HVAC, radiation, control, economy...

Integrates
Radiance and EnergyPlus

Ladybug tools. Integrates many 
other systems in a single 

package (CFD, OpenStudio, etc)

Open 
Sustainable 
Technology

Tool selection 
ordered by type and 

objective.
Very useful

https://sam.nrel.gov/
https://openstudio.net/
https://www.ladybug.tools/
https://opensustain.tech/
https://landscape.lfenergy.org/?license=open-source
https://sam.nrel.gov/
https://www.radiance-online.org/
https://energyplus.net/
https://www.ladybug.tools/
https://www.ladybug.tools/
https://opensustain.tech/
https://opensustain.tech/
https://opensustain.tech/
https://opensustain.tech/
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SAM

Simulation and validation of 
two thermal solar plants

Cost analysis

https://www.researchgate.net/publication/340654832_Validation_of_SAM_Modeling_of_Concentrated_Solar_Power_Plants
https://www.researchgate.net/publication/340654832_Validation_of_SAM_Modeling_of_Concentrated_Solar_Power_Plants
https://sam.nrel.gov/financial-models/utility-scale-ppa
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OpenStudio

https://openstudiocoalition.org/getting_started/getting_started/
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Libre software for electronic and 
electric engineering
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Schematics and PCBs

Alternative to Altium Designer, Autodesk 
EAGLE, Proteus PCB…

Schematic design and PCB. Brings many 
auxiliary tools

Its commercial use is very common. CERN 
develops and uses it for its detectors

ULX3S
completely libre FPGA

https://www.kicad.org/
https://github.com/emard/ulx3s
https://github.com/emard/ulx3s/blob/master/doc/schematics_v317.pdf
https://ulx3s.github.io/
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Circuit simulation

Digital

Simulation of 
digital, logical 

and CPU 
systems

Analog 
simulation

Alternative to 
Altium, 
LTSpice

https://github.com/logisim-evolution/logisim-evolution
https://github.com/hneemann/Digital
https://ra3xdh.github.io/
https://ra3xdh.github.io/
https://github.com/hneemann/Digital
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Component design and signal simulation

CNC for PCBs

 SPICE simulation
► Xyce (HPC)

► ngspice

KLayout

Design of silicon 
components and 

traces 

OpenROAD and 
OpenLane

PnR for silicon 
designs

IEEE SA Open

http://flatcam.org/
https://klayout.de/
https://theopenroadproject.org/
https://theopenroadproject.org/
https://xyce.sandia.gov/
https://ngspice.sourceforge.io/
https://klayout.de/
https://theopenroadproject.org/
https://openlane.readthedocs.io/en/latest/
https://saopen.ieee.org/
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Networks and electrical systems

OpenDSS

GridCal

Alternatives to 
Siemens PSSE, 

ETAP, et al.

Matpower

http://www.pandapower.org/
https://www.epri.com/pages/sa/opendss
https://sourceforge.net/projects/electricdss/
https://github.com/SanPen/GridCal
https://matpower.org/
https://www.epri.com/pages/sa/opendss
https://github.com/SanPen/GridCal
https://matpower.org/
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Signal processing

GNU Radio

https://www.gnuradio.org/
https://www.gnuradio.org/


69Fernando Oleo Blanco
2023-06-07

TEC.3379
Free “libre” engineering software and more

Libre software for engineering, 
other fields
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Chemical processes

Alternative to CHEMCAD, Aspen Plus.

Real fluid models, controls, parametric sweeps, VB or 
Python scripting…

https://dwsim.org/
https://dwsim.org/
https://dwsim.org/
https://dwsim.org/


71Fernando Oleo Blanco
2023-06-07

TEC.3379
Free “libre” engineering software and more

Neutronics

OpenMOC

OpenMC

https://mit-crpg.github.io/OpenMOC/
https://nbviewer.org/github/openmc-dev/openmc-notebooks/blob/main/mg-mode-part-ii.ipynb
https://nbviewer.org/github/openmc-dev/openmc-notebooks/blob/main/mg-mode-part-ii.ipynb
https://nbviewer.org/github/openmc-dev/openmc-notebooks/blob/main/mg-mode-part-ii.ipynb
https://nbviewer.org/github/openmc-dev/openmc-notebooks/blob/main/mg-mode-part-ii.ipynb
https://nbviewer.org/github/openmc-dev/openmc-notebooks/blob/main/mg-mode-part-ii.ipynb
https://nbviewer.org/github/openmc-dev/openmc-notebooks/blob/main/flux-spectrum.ipynb
https://nbviewer.org/github/openmc-dev/openmc-notebooks/blob/main/flux-spectrum.ipynb
https://mit-crpg.github.io/OpenMOC/
https://docs.openmc.org/en/stable/
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Particle physics

https://geant4.web.cern.ch/
https://geant4.web.cern.ch/
https://lammps.org/
https://www.lammps.org/pictures.html#dislocations
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Geotecnia

https://www.osgeo.org/
https://www.qgis.org/en/site/
https://www.qgis.org/en/site/about/screenshots.html#screenshots
https://www.qgis.org/en/site/about/screenshots.html#screenshots
https://br.pinterest.com/pin/qgis-with-pgroutinglayer-and-profile-plugin--748934613003581246/
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Maps and infraestructure

OpenStreetMap

Alternative to Google Maps

Open Infrastructure Map
Electric grid, solar, water, gas, oil, 

telecoms

https://www.openstreetmap.org/
https://openinframap.org/
https://www.openstreetmap.org/
https://openinframap.org/
https://openinframap.org/
https://openinframap.org/
https://openinframap.org/
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 Enterprise Resource Planning (ERPs)
► Tryton: Spanish/European presence

► Dolibarr: French/European presence, well-known

► Odoo: not fully open. Probably the most well-known

► ERPNext: moder and of rapid development, Indian presence

 Project organization
► ProjeQtOr: very competent and complete tool: quality control, 

tickets, user management, costs, Gantt, time estimates…

► Taiga: modern organization system (Agile, SCRUM…)

► FrePPLe: administration of production processes

► OpenProject: very complete, but not all is open

► ProjectLibre: simple and traditional

Company organization and project 
management

https://www.tryton.org/
https://www.dolibarr.org/
https://www.odoo.com/
https://erpnext.com/
https://www.projeqtor.org/en/
https://www.taiga.io/
https://frepple.com/
https://www.openproject.org/
https://www.projectlibre.com/product/1-alternative-microsoft-project-open-source
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Dolibarr I

https://www.dolibarr.org/
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Dolibarr II

Project, cost, human 
resources

Products, warehouse, 
envoys, deliveries, 

suppliers, clients...

Many other 
modules!

You can try the 
public Demo 

version

https://demo.dolibarr.org/public/demo/
https://demo.dolibarr.org/public/demo/
https://demo.dolibarr.org/public/demo/
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ProjeQtOR I

There is a public Demo version!

https://www.projeqtor.org/en/
https://demo.projeqtor.org/view/main.php
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ProjeQtOR II

There is a public Demo version!

https://www.projeqtor.org/en/product-en/screenshots
https://demo.projeqtor.org/view/main.php
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 Editors: VSCodium, Emacs, NeoVim, QtCreator…
 Organization (alternatives to Notion): Logseq, Appflowy
 Writing: CryptPad, Standard Notes, Notesnook, Trilium
 AI, data analysis: TensorFlow; Redash, Superset…
 Version control: Git (Gitea, Gitlab, SourceHut), Fossil
 Web backends: Supabase, Appwrite, PocketBase, Hugo, 

WordPress…
 DBs: SQLite, PostgreSQL, MariaDB, FerretDB, CouchDB, Redis, 

ArangoDB, InfluxDB, TDengine, Milvus…
 Infraestructure: Cockpit (VMs), Podman (containers), Kubertenes-

K3S (services), CNCF! (summary of everything!)…
 Monitoring, metrics: Prometheus, Grafana

And more, more and more…

https://vscodium.com/
https://www.gnu.org/software/emacs/
https://neovim.io/
https://www.qt.io/product/development-tools
https://logseq.com/
https://appflowy.io/
https://cryptpad.org/
https://standardnotes.com/
https://notesnook.com/
https://github.com/zadam/trilium
https://www.tensorflow.org/
https://redash.io/
https://superset.apache.org/
https://git-scm.com/
https://gitea.io/en-us/%C3%A7
https://about.gitlab.com/
https://sourcehut.org/
https://fossil-scm.org/home/doc/trunk/www/index.wiki
https://supabase.com/
https://appwrite.io/
https://pocketbase.io/
https://gohugo.io/
https://wordpress.org/
https://www.sqlite.org/index.html
https://www.postgresql.org/
https://mariadb.org/
https://www.ferretdb.io/
https://couchdb.apache.org/
https://redis.io/
https://www.arangodb.com/
https://www.influxdata.com/
https://tdengine.com/
https://milvus.io/
https://cockpit-project.org/
https://podman.io/
https://kubernetes.io/
https://k3s.io/%C3%A7
https://landscape.cncf.io/
https://prometheus.io/
https://grafana.com/
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Libre software
for daily use and hobbies
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Document creation

Alternative to 
InDesign

Posters, 
magazines, 
flyers...

High quality documents

Alternatives to 
Microsoft Office!

Scribus

https://www.libreoffice.org/
https://www.onlyoffice.com/en/
https://www.scribus.net/
https://www.texstudio.org/
https://www.scribus.net/
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LibreOffice

https://www.libreoffice.org/discover/screenshots/
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Scribus

https://linuxfr.org/users/space_e_man/journaux/scribus-pour-notre-journal-oxygene
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Drawing, painting and photoshop

Digital painting and drawing

Alternative to 
Photoshop

RAW edition 
of images

Vector design

Alternatives to Adobe Photoshop, 
Illustrator, Lightroom, Fresco…

https://krita.org/en/
https://www.gimp.org/
https://www.darktable.org/
http://rawtherapee.com/
https://inkscape.org/
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Krita

https://linuxiac.com/krita-5/
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Inkscape

https://inkscape.org/~Moini/%E2%98%85outline-overlay-preview-inkscape-11
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Audio and music

Swiss army knife for audio editing

Music notation

Digital Audio Workstation 
(DAW)

Alternatives to Adobe Audition, FL 
Studio, Ableton, Sibelius…

https://www.audacityteam.org/
https://ardour.org/
https://musescore.org/en/
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Audacity

https://www.audacityteam.org/about/screenshots/
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Ardour

https://www.ardour.org/
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MuseScore I

https://musescore.org/en/node/330829
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MuseScore II

https://musescore.org/en
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Instruments I

Guitarix
Surge XT

https://surge-synthesizer.github.io/
https://guitarix.org/
https://guitarix.org/
https://surge-synthesizer.github.io/
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Instruments II

VCV Rack 2

https://vcvrack.com/
https://vcvrack.com/


100Fernando Oleo Blanco
2023-06-07

TEC.3379
Free “libre” engineering software and more

Instruments III

Helm

Odin II And many others!

This is an incredible world!

https://www.bespokesynth.com/
http://tytel.org/helm
https://thewavewarden.com/pages/odin-2
http://tytel.org/helm
https://thewavewarden.com/pages/odin-2
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Instruments III

Helm

Odin II And many others!

This is an incredible world!

https://www.bespokesynth.com/
http://tytel.org/helm
https://thewavewarden.com/pages/odin-2
https://knowyourmeme.com/memes/pacha-edits-when-the-sun-hits-that-ridge-just-right
http://tytel.org/helm
https://thewavewarden.com/pages/odin-2
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Animation

https://www.blender.org/
https://opentoonz.github.io/e/index.html
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Blender I

https://www.blender.org/
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Blender II

https://www.youtube.com/watch?v=Kik4iZp5mjE
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OpenToonz

https://opentoonz.github.io/e/usecase.html
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Screen recording and transmission

Open Broadcaster Software
It is widely used by “streamers”. High-quality and flexible

https://obsproject.com/


109Fernando Oleo Blanco
2023-06-07

TEC.3379
Free “libre” engineering software and more

OBS

Courses, tutorials?

Videos and live-
streaming?

https://obsproject.com/
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Video editing

Non-Linear Editors (NLE)

Alternatives to Adobe Premier Pro, 
Vegas Pro, Final Cut…

https://kdenlive.org/en/
https://www.shotcut.org/
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Kdenlive

https://kdenlive.org/
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Video game and Virtual Reality development 

Useful for interactive systems, simulations, 
and VR

https://godotengine.org/
https://godotengine.org/features
https://godotengine.org/features
https://godotengine.org/showcase/pingo-adventure
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Private cloud

Good alternative to Google Drive y Microsoft.
It includes most of their services, such as collaborative document editing!

https://nextcloud.com/
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Health with social impact

ERP for hospitals:
• Patient records

• Personal Health Record (PHR)
• Lab records
• Hospital records

• Electronic Medical Record (EMR)
• Hospital Management (HMIS)
• Health Information System (HIS)

Used by:
• Argentina
• Cruz Roja México
• Laos
• Cameroon
• Gambia
• Spain
• Pakistan

https://www.gnuhealth.org/
https://integra-ment.com/
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And many others!

Typography design
Email client

Finance administrator

Even videogames!
0 A.D

ThunderbirdFontForge

Penpot App
Application and Web design

https://fontforge.org/en-US/
https://www.thunderbird.net/en-US/
https://www.gnucash.org/
https://play0ad.com/
https://penpot.app/
https://play0ad.com/
https://www.thunderbird.net/en-US/
https://fontforge.org/en-US/
https://penpot.app/
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 Artistic and document creations
► See Creative Commons (CC) licenses

 Even fonts have licenses
► Arial, Calibre, etc are NOT  libre. Alternatives: Kurinto Fonts, 

Google Fonts, Fontlibrary, Fontesk-OFL

► The most common license for libre fonts is SIL OFL

 Even video formats
► The typical .mp4 (video files), are encoded using H.264 or H.265 

technology: They are NOT libre

► In order to not pay royalties, Google, Netflix, etc have created libre 
codecs: VP9 y AV1

 Even mobile apps! See F-Droid

Moreover, the libre philosophy
also applies to…

https://creativecommons.org/
https://kurinto.com/
https://kurinto.com/
https://fonts.google.com/
https://fonts.google.com/
https://fontlibrary.org/en
https://fontesk.com/license/ofl-gpl/
https://fontesk.com/license/ofl-gpl/
https://scripts.sil.org/cms/scripts/page.php?item_id=OFL
https://www.webmproject.org/vp9/
https://aomedia.org/
https://f-droid.org/
https://f-droid.org/
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Conclusions
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 There are a wealth of solutions
► Many have not been covered. Search them!

• Example: Micro-graphical analysis of crystals? Fiji

► One will always help us, take advantage of it

 Share this information
► Family, friends, personal use

► University use: Moodle!, Oppia, Canvas

 Go little by little, don’t try to change all in one go
 Some problems can only be solved with libre software (flexibility, 

capacity, costs...)

Closing this talk

https://fiji.sc/
https://moodle.org/
https://www.oppia.org/
https://github.com/instructure/canvas-lms
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 Use a search engine
► “open source alternative to XXX”. XXX  being proprietary software

► “open source YYY”. YYY  being a topic (FEM, CFD, drawing…)

 Analyze the different possibilities 
► At the user level

• Does it have what I want? Large community?
• Good documentation? Good learning resources?

► At the company level

• Is there a company with support behind it? Large community?
• Does it use similar technologies that we already exploit? 

– Programming language: C++, Python, etc… DBs…
• Is it updated, modern? This is industry dependent
• License? MIT vs BSD(2/3) vs Apache v2 vs (L/A)GPL v(2/3)

Basic and general rules when searching for 
libre alternatives
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 Some programs are very manual and do not bring preconfigured 
libraries...

► Example: Code_Aster does not bring material, piping, etc; libraries. 
The GUI is not very helpful to the user…

 A long and difficult learning curve is generally common

 The certification of software will cost money
► Many are already certified and validated, however, this costs money!

 In some cases it is a bit difficult to find external support for bug 
fixes, improvements...

However, being honest…
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 Proprietary software:
► Looks to become a dependency

• It does not interoperate with external systems, creates technical debt
• Annual subscriptions? Abuses the dependency

► They can change the terms (CERN license change)

► The changes may not help the users, benefits take preference

 We have to be honest with libre software
► Any change will take time and have an associated cost

► They are different systems and ways of working (not worse!)

► The change has to happen from our own initiative
• This is not the case we are used to
• The initial investment is large in everything: investigating, learning, 

testing...

Recommendations to judge libre alternatives

https://home.cern/news/news/computing/migrating-open-source-technologies
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There are organizations that support libre 
software in companies

Good Governance Initiative (GGI) 
handbook

Foundation created to integrate and operate libre software within companies

There are already huge 
companies which have signed up

Collabora
Consultancy in documentation 

systems and others

And many 
others!

European commission
Joinup Licensing Assistant
Find and compare licenses

https://ospo.zone/
https://www.eclipse.org/
https://openforumeurope.org/
https://www.ow2.org/
https://publiccode.net/
https://global.oup.com/academic/product/open-source-law-policy-and-practice-9780198862345?cc=es&lang=en&
https://www.collaboraoffice.com/consultancy-by-collabora/
https://ospo.zone/ggi/
https://www.collaboraoffice.com/
https://joinup.ec.europa.eu/collection/eupl/solution/joinup-licensing-assistant/jla-find-and-compare-software-licenses
https://joinup.ec.europa.eu/collection/eupl/solution/joinup-licensing-assistant/jla-find-and-compare-software-licenses
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 What is libre software?
► The four freedoms/rights

 What does these principles offer society and us?
► Flexibility

► Learning

► Community

 What solutions are there?
► Many, some are very high quality

► You have to search them!

 Proprietary software has some intrinsic issues
 Libre software is ready for the enterprise/engineering world

Things to remember
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Questions?
License: CC-4.0-BY-SA

I am available for any questions or discussions
foleo@empre.es 

Personal email
irvise@irvise.xyz 

mailto:foleo@empre.es
mailto:irvise@irvise.xyz
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 FOSDEM (Free and Open source Software Developers' European 
Meeting) 2023, Brussels 4 y 5 of February

Community!

https://fosdem.org/2023/
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 We could quickly see
► CoolProp

• Use of PropsSI (Python) interface
import CoolProp.CoolProp as CP # HEOS::R32[0.697615]&R125[0.302385]

CP.PropsSI('D','P',68e5,'T',300,"CO2")

Out[21]: 689.1314547444613

CP.PropsSI('D','P',68e5,'T',301,"CO2")

Out[20]: 266.54485685623814

CP.PropsSI('d(D)/d(T)|P','P',68e5,'T',300,"CO2") # Cálculo de derivadas!

Out[19]: -31.962307565403005

• There is also an Excel addon!

► Maxima: example(diff);

► QUCS-S: audio_amp, DBM_mixer

► DWSIM: LiBr-H2O, Amonia-Water, Biodiesel-production

► Scilab: CACSD – Inverted pendulum; Optim&Sim – nmplot 
McKinnon #2 & #1; Simulation – Bike & Flow

Any demonstration?


	Free “libre” engineering software (and a few extras)
	Important information I
	Important information II
	Objectives and structure
	What is libre/free software?
	The why of libre software
	Libre/free software definition
	The value of freedom
	Sustainability of libre software
	Technical libre software for general applications
	Programming languages
	Programming of safety critical systems
	Number crunching systems
	CAS (Computer Algebra System)
	Operational Research (OR)
	Technical diagrams
	Diagramming software
	Fluid properties and libraries
	System and multiphysics simulations
	OpenModelica I
	OpenModelica II
	ElmerFEM I
	ElmerFEM II
	General computing systems
	Statistical analysis, UQ and optimization I
	Statistical analysis, UQ and optimization II
	MultiDisciplinAry Optimization, analysis and control
	Result and data visualization
	ParaView
	Platform for simulations
	Salome
	Plotting
	Libre software for thermo-hidro-mechanical engineering
	3D CAD
	CAM
	Rigid body
	Meshing, space discretization
	Gmsh
	Mechanical FEM
	Code_Aster I
	Code_Aster II
	Altair® OpenRadioss
	CalculiX
	Material definition and modeling
	TFEL/MFront
	CFDs
	OpenFOAM & co
	SU2
	Code coupling
	Energy, HVAC and friends
	SAM
	OpenStudio
	Libre software for electronic and electric engineering
	Schematics and PCBs
	Circuit simulation
	Component design and signal simulation
	Networks and electrical systems
	Signal processing
	Libre software for engineering, other fields
	Chemical processes
	Neutronics
	Particle physics
	Geotecnia
	Maps and infraestructure
	Company organization and project management
	Dolibarr I
	Dolibarr II
	ProjeQtOR I
	ProjeQtOR II
	And more, more and more…
	Libre software for daily use and hobbies
	Document creation
	LibreOffice
	Scribus
	Drawing, painting and photoshop
	Krita
	Inkscape
	Audio and music
	Audacity
	Ardour
	MuseScore I
	MuseScore II
	Instruments I
	Instruments II
	Instruments III
	Instruments III (2)
	Animation
	Blender I
	Blender II
	OpenToonz
	Screen recording and transmission
	OBS
	Video editing
	Kdenlive
	Videogame and Virtural-Reality development
	Private cloud
	Health with social impact
	And many others!
	Moreover, the libre philosophy also applies to…
	Conclusions
	Closing this talk
	Basic and general rules when searching for libre alternatives
	However, being honest…
	Recommendations to judge libre alternatives
	There are organizations that support libre software in companie
	Things to remember
	Questions? License: CC-4.0-BY-SA
	Community!
	Any demonstration?

