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== Important information | @ GHESA

EMPRESARIOS AGRUPADOS

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

1 Free software comes with no warranty
» But there are companies that do support it!

U The presentation is built as a catalog, this means
» Itis 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

» |t 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
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== Important information I @ GHESA

EEEEE SARIOS AGRUPADOS

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

L | am NOT an expert. The information presented here may be
incorrect.

» | 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

CCBY-SA 4.0
(Share the knowledge!)
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== Objectives and structure @ GHESA

EMPRESARIOS AGRUPADOS

J Course objectives
» Know what libre software means/is

» See what is available

» Let the world know and use more libre free software

1 Ask questions!
U Index

» Introduction to libre/free software
» Mechanical software

» Electrical software

» Other software

» Software for every day use
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EMPRESARIOS AGRUPADOS Ingenieria y Tecnologia, S.A.

What is libre/free software?
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== The why of libre software @ GHESA

U Software, since the 80s, has slowly become a walled garden

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

U Today there are plenty of well-known libre projects
» Android, VLC, 7-Zip, Moodle, Zlib, SQLite...
» Firefox, Chromium, WebKit (Safari)

\4

Linux (the internet is based on Linux)

\4

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

\4

And a lot more, which we will see now
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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/

== Librelfree software definition @ GHESA

EMPRESARIOS AGRUPADOS

4 Also known as Open Source Software (0SS)

» | prefer not to use this term

U 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

U There are many licenses that fulfill the requirements above,
however, each in their own way and they may not be compatible
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https://www.gnu.org/philosophy/free-sw.html#fs-definition

== The value of freedom @ GHESA

EMPRESARIOS AGRUPADOS

4 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
J 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
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== Sustainability of libre software @ GHESA

EMPRESARIOS AGRUPADOS

d Common forms of development

» Public institutions (payed with taxes)
Public money, public code, FSFE FOSDEM 2023 presentacién

» Passion projects

» Industry backed projects (see Linux, OpenSSL)

» Community developed projects

Community contributions (knowledge, time, help, money...)

J 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
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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/

== @ GHESA

EMPRESARIOS AGRUPADOS Tecnologia, S.A.

Technical libre software for
general applications
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= Programming languages @ GHESA

EMPRESARIOS AGRUPADOS

o

Python is widely used  C++ is probably the
as a scripting and most common for
interfacing language core development

R, statistics and
data analysis

Fortran, old but
powerful

Julia is like Python

but for the XXl
century
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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/

== Programming of safety critical systems @ GHESA

EMPRESARIOS AGRUPADOS

Ada: programming language Ada/SPARK ?s widely used
perfect for embedded systems in safety-critical systems:

up to whole Systems - Eurocontrol (23MLOC)
- TER/Paris Metro
SPARK: subset of Ada that is - Eurofighter
verifiable using formal - Airbus/Boeing
methods - Cyberseguridad

- Petroquimica

Rosetta

100% Ada

Ariane 5 '
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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

@

BHESA

Ingeniaria y Tecnologia, 5.A.

Alternative to Matlab

File Browser

pishare/octave/a.4.0/miplot/draw

Name

rosem
scatter.m

scattera.m

Juras

Command History
Fiter ()

sombrero

Righe 7-Auin

5 1} 15
Lomman K-Anis

File Edit Debug Window Help
0o B8

The syntax is
mostly compatible
with Matlab’s

News

&x
~E

GNU Octave

©  current Directory:  /app/share/octave/4.4.0/m/plot/draw

ditor
Fle Edit View Debug Run Help
0o B & 5c

sombrerom @

S01[## Author: jue
5

1
52 FJfunction [x, y, 2] = sombrero (n =
5

540 if (nargin > 2)

55T print usage ()

56 | evseir

57| error( i

E it

59

6 [ yy) = meshoria (linspace (-8

61 | ralsart (o2 s gy v epsi
©& | zz=sinin ./

&

64E] if (nargout == 0)

6] surt (o oy, z2)

6 | evseit (nargout == 1)

e[ -z

6 [ euse

e[ e

w| -

nl z-=z

72| enair 1
line: 62 col: 1 encoding: UTF-8 el

Editor | Documentation

Command Window
>> sombrero

stopped in /app/share/octave/a.3.0+/8
62: i v

debug> |

1

File

Edit

z+

7

Help

% T, &

Axes

(7.2248,5.5732)

Grid

Autoscale

& x || Workspace 8 x
fiter ()
Name v Class Dimension Value |
n double 1
r double 41xa1
Xx double 41x41
W double axan
Variable Editor &x
xDEm B A
- HEx
1 2 3
(s 7.6 EX)
&x|l> [-a -7.6 -7.2
3 s 76 2
THE e 2
S 76 22
CHED e EX)
75 EX EX)
s s e 2
0 s 7 7.2
10 8 Hie i
1 s .6 7.2
e e a2
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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)

@ GHES/

ESA

%wc_tols(wc x):=block([vars,retval:[]
' lables contained in

wxMaxima 0.7.1 [ unsaved ]

file Edit Maxima Equations Algebra Calculus Simplify Plotting Numeric Help

WC X =

& @ @

Alternative to Wolfram,
Matlab (symbolic)

CAS allows us to work

- (%il) is(6%9=42); 4
X), . & Plot 3D (x]
W axXima Plot 3D
plot3d(cos(sart(x ™ 2+y™2)), [X,-2%%pi, 2*¥%pi], [v,-2¥%pi, 2 ¥%pi],
I [grid, 50,507, Expression [cos(sqrt(xﬂmynzjj ]
[anuplot_| prﬂBd truel); . ) , : . i
Output file "/home/omegatron/maxout.png”. MLl U =
Variable: from: to:
qrify™ a2y —— Gridl: X
I 4 Format:
(%02) Eg Ed Options: |+] @ pm3a
: . Plot to file: | | &)
-8 I "2"-4 - . [@Qamcell l <FoK l
=

(%I3) matrix([X™2+x,y " 2+Y, 27242 [« "2,y "2, 272 [T 2+y y T 2+2,272+X]);
X2+X y2+y 22+Z

(%03) | x2 y2 22

_y+x2 z+y2 22+x

(%14} integrate(x/(1+x ™ 3),x)=Integrate(x/(1+x "~ 3), %),

x fcg[xz -x+ l] atan
(%e0d) 3 dx = +
x* 41 6

[2%1] ) log{x + 1)
NES 3

directly over the ey o
va riables, not in a } Simplify H Simplify (r) H Factor “ Expand H Simplify (tr) H Expand (tr) H Reduce (tr) H Rectform H H Product... }
. Solve... Solve CDE... Diff... Integrate... Limit... Series... Substitute... Map... Plot 2D... Plot 3D...
numerical manner | —
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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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F % Operational Research (OR) @ GHESA

EMPRESARIOS AGRUPADOS

Ingeniaria y Tecnologia, 5.A.

Coliop4 - transportation-tupel-data.cmpl

Hm X iboD> &8 PO

- Probls Output  Solution
g .
%data : plants set, centers set[1], routes set[7] , c[routes] , s[plants] , d[centers] transportation-tupel-data.cmpl
#display nonZeros transportation-tupel-data.cdat
variables:
x[routes]: real[@..];
objectives:
costs: sum{ [i,j] in routes : c[i,jl*x[1,j] } -»min;
constraints:

supplies {i in plants : sum{j in routes *> [i,*] : x[1,31} = s[i];}
demands {j in centers: sum{i in routes *- [*,3j] : x[1,j]1} <= d[j];}

Problem transportation-tupel-data.cmpl
o Nr. of variables 8
=y Nr. of constraints 7
Objective name costs
Solver name CBC

Display variables nonzero variables (all)
Display constraints nonzero constraints (all)

Altern ative to ILOG Objective status optimal

CPLEX G b. AM PL Objective value 36500 (min!)
’ uro I’ ’ Variables
e_tC Name Type Activity Lower bound Upper bound Marginal
x[1,1] C 2500 0 Infinity 0
x[1,2] C 2500 0 Infinity 0
x[z,2] C 1500 0 Infinity 0
x[z,3] C 2000 0 Infinity 0
Array Of tOOIS for x[Z,4] C 2500 i Infinity ]
x[3,1] C 2500 0 Infinity 0

optimization problems |
Of -the M I N LP klnd Narme Type Activity Lower bound Upper bound Marginal

supplies[1] E 5000 S@00 5000 3
supplies[2] E 6000 6000 6000 3}
supplies[3] E 2500 2500 2500 Z
demands[1] L 5000 -Infinity 6000 %]
demands[2] L 4000 -Infinity 4000 -1
demands[3] L 2000 -Infinity 2000 -4
. ‘ demands[4] i 2500 -Infinity 2500 -3
Fernando Oleo Blanco 16 TEC.3379
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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

Ingeniaria y Tecnologia, 5.A.

@ GHESA

|Date : 02/0972011

Maszyna nr 000 - obwody bezpieczefistwa.

|Foue 137
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https://qelectrotech.org/gallery/
https://qelectrotech.org/gallery/
https://qelectrotech.org/gallery/
https://qelectrotech.org/
https://qelectrotech.org/
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Diagramming software

BHESA

Ingeniaria y Tecnologia, 5.A.

@
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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/

== Fluid properties and libraries @ GHESA

EMPRESARIOS AGRUPADOS

Cantera

utatl©n

Multicomponent Thermodynamic And Transport properties for IONized gases in C++

Libraries for ionization and Alternative to CHEMKIN.
molecular interactions Combustion, kinetic
(reactions) chemistry modeling

s
CoolProp F

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

Fernando Oleo Blanco 19 TEC.3379
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https://reaktoro.org/
http://www.coolprop.org/
https://github.com/mutationpp/Mutationpp
https://www.cantera.org/

=a System and multiphysics simulations @ BHESA

- , “we 8 ltis already used by the industry:

: N" ,./” BOSH, ABB, DHI, Molten Salt Solar Power...

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

]
\

Based on the standardized language
Modelica

Alternative to COMSOL, ~ANSYS 5§
Multiphysics simulation using finite | |
elements or particles

Fernando Oleo Blanco
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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

—_—— OpenModelica | @ BRESA

EMPRESARIOS AGRUPADOS

6 combustion chamber
q_limits PI -
| Sk \*m
uMax=5e5 A &

¥

MO HESHpag)0sead 13npoid

Yvy
Y
| = -
v
Q¥
v
H=S = —
T"\?’V

s S <
r @L%

/—\‘ inertia speedSensor
1 L

P = .
5-:;7\ 1=1 kg.m2

DLR

Simulation of fluid, mechanical, electrical, chemical, control systems. Very
very capable.
Picture: simple example of a compressor-gas turbine.
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https://thermosyspro.com/
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OpenModelica ll

@ GHESA

Ingeniaria y Tecnologia, 5.A.
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https://virtualmbdlabmodelica.net/
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——ﬁ ElmerFEM | @ GHESA

ji H n J .
COMSOL

586338

20
a1n
e
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il
'

P 3 % %
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ElmerFEM Qoupled FSI:
Flexible membrane

420 420 0
T "ta - " r..l'..l gz "5.3
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Heat-up of a potato in a microwave with explicit control of the
radiation... Gyrotron of a sterellator?
Fernando Oleo Blanco
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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

EMPRESARIOS AGRUPADOS

—_— ElmerFEM lI @ BRHESA

&
k., | | o | | Figure 27.3: Temperature (upper figure) and velocity (lower figure) distributions of the toy glacier sitting on
a bedrock.
Figure 29.3: Concentration at time: 0, 2, 15, and 45 ticks
Electro-osmosis Glacier over a rock. Thermo-mechanics
There is acoustics, electromagnetism, thermal radiation,
mesh adaptation, DEM...
Fernando Oleo Blanco 26 TEC.3379
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http://www.nic.funet.fi/pub/sci/physics/elmer/doc/ElmerTutorials.pdf
http://www.nic.funet.fi/pub/sci/physics/elmer/doc/ElmerTutorials.pdf

== General computing systems @ GHESA

HMOO

Generic and manual simulation
systems. Interesting for specific
applications. FENiCSx

There is no proprietary equivalent

FF~ FREEFEM

deal.ll
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https://fenicsproject.org/
https://mooseframework.inl.gov/
https://freefem.org/
https://www.dealii.org/

— Statistical analysis, UQ
— and optimization | @ GHESA

eniaria y Tecnologia, §.4.

File View Help

@ & &

OpenTURNS _ [Model creation

"y \ » ¥ Physical models

*» % Metamodels - Evaluation

- Calibration

- Optimization

Python model - Design of experiments
- Central tendency

- Sensitivity

- Reliability

- Metamodel

Coupling model - Screening

Symbolic model
» &4 Data models

!

3£ It integrates with

_ Code_Aster (Salome)
_' and ANSYS!

- Data analysis
Data model - Marginals inference

g COPtimization An d a ny‘t h i n g 'th a‘t yo u - Dependence inference

- Metamodel

Field function

- Evaluation

Symbolic Field model - Central tendency

Python Field model

Design of Design of Met del Export
B 4 €Xperiments experiments CLEmBCs Xpo P I G U I
creation © evaluation © EEntel e 2l el e rS a S

Probabilistic
model Q Sensitivity
definition
Central -
0 e REIIabIIIty

Fernando Oleo Blanco 28 TEC.3379
2023-06-07 Free “libre” engineering software and more


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

i Statistical analysis, UQ
NS08 AR PADOS and optimization | @ GHESA

TH HTSTR NK

JAKOTA

Uncertainty quantification,
optimization and data analysis.

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

1 2 3 a 5 L] 7 ] 9 W n 1 1 M 15 W 17

integrates with quite a few Figure 2 - TRACE TH and HTSTR models, TH-HTSTR-NK mapping
powerfUI Optlmlzatlon SUItS 3. UNCERTAINTY PROPAGATION METHODOLOGY

¥ o
RAVEN

Another possibility (INL). Also used in the

n uclear sector: - . 2 Figure 3 - Uncertainty propagation from nuclear data and material properties

Setof N
Core simulation
— results

SRR
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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

— MultiDisciplinAry Optimization, analysis and
ultiDiscip y op ) y @ BHESA
EMPRESARIOS AGRUPADOS co ntro I ngemteriay Teemalogn, 5.5

,ﬂ—%en/l/lD/\O
-

Exceptional and free
learning book!

+ . . e Dymos:
o i S - optimization of

It is widely used in the dynamical
aerospace sector systems
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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/

== Result and data visualization @ GHESA

ParaView

Industrial titans,
“creme de la creme”
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https://www.paraview.org/
https://visit-dav.github.io/visit-website/

A A
r 7 N
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EMPRESARIOS AGRUPADOS

Exodus Il file with timesteps, Clip filler

Fernando Oleo Blanco
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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/

== Platform for simulations @ BHESA

SAHALOMm

It does not
Volume -
17 7 come with any
. Simulator

5.38

B

1.80

0.00601

Post-
processing

[Function_G ]out

80

EtudeToCode @ =

¢ in | CODE_ASTER [outs

@ CodeToEtude

[

ommpFile "TempFieId }

I
I
I

Conductivi | CormmFil

J

tesh ]\ rp-

{* mpField "TempTop l

ash

GrpMame

Relative values of creep in percents

@
o
L

o
o
L

o
o
L

== Observations

Data

[CommTerrl m— Simulalion with optimized parameters
04 == Simulation before optimization
. 10 15 20 25 i 1
Automation ingestion
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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/

=i Salome @ GHESA

EMPRESARIOS AGRUPADOS

 Salome users and their modifications

" @ COd = S;t:): © T R u —
code_aster
framatome - ‘

T

SMARDDA

telemac

= CERFACS

CENTRE EURDPEEN DE RECHERCHE ET DE FORMATION AVANCEE EN CALCUL SCIENTIFIOUE
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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/

—— Plotting @ GHESA

EMPRESARIOS AGRUPADOS enieria y Tecnologia, .4,

{ i Exit g View itz Datarp oty -
| ErRaed PHELA@ @O e a-
l L
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Change to Bollinger Boxes
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gnuplot is quite Acme Widgets
manual but very )
powerful

5 - i ) |
-I o _/_F, ! .. o ’ .. J_ . A" ad i) ks ....-.._ /
Courtesy of Bellinger Capital AR WVARL I |
2500 AN, y i'ﬁnuer%t:[al.nupm I I I I I I L I
%2000 -

CN: gnuplnt —”ﬁﬁ'ﬁ e
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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/

== @ GHESA

EMPRESARIOS AGRUPADOS Tecnologia, S.A.

Libre software for
thermo-hidro-mechanical
engineering
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== 3D CAD @ GHESA

EMPRESARIOS AGRUPADOS enieria y Tecnologia, .4,

- 19:47 4@ =

FreeCAD s 2 STAN a5 nnme ges TiiLRARETe
Basic alternative | e T e Elm BB sl S S E N

to Catia, —
SolidWorks, Solid | |ESassse==
Edge, Fusion

7

k(Spindle_Carriage_F{
k001(Spindle_Steel P
k002(Spindle_Holder)

OpenScad

Parametric CAD, programmable.
Included in FreeCAD
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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/

== CAM @ GHESA

EMPRESARIOS AGRUPADOS

Kiri:Moto

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

ONLY CONTROL, N axis
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https://grid.space/
https://camotics.org/
http://linuxcnc.org/
https://www.baldengineer.com/open-source-gcode-viewer-camotics.html

== Rigid body @ GHESA

EMPRESARIOS AGRUPADOS enieria y Tecnologia, .4,

31

‘ Example: Hydraulically Actuated Beam
MBDyn
= From: J. Mékinen, A. Ellman, R. Piché, “Dynamic Simulations of
Flexible Hydraulic-Driven Multibody Systems using Finite Strain

Beam Theory", 5™ Scandinavian International Conference on
Fluid Power, Linkoping, 1997, Sweden

Mass

revolute hinge

/ \ Flexible beam

Mo

» Internal bending moment close to actuator connection T
beam
- Hy'd raulic
actuator cylinder
- / ____— prismatic .
; E imposed
Pipe line flow
50
™~ pipe

orifice
moment, Nm o

« Input file: https://www.mbdyn.org/userfiles/documents/examples/actuator

-50 Pierangelo Masarati - MBDyn Hydraulic Modelin
11me [3]

| ') Q -
S e ¥ a2 o
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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

== Meshing, space discretization @ GHESA

N \

\'\, / {—'ﬁ‘

stgen/NGSe

ﬁ ..-"'f""\
Upgréde @

UouUr meshes cfMesh

Mmg Platform MeshLab
Geometry manipulation, great for
scans, fixes, analysis...
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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/

AR A
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EMPRESARIOS AGRUPADOS

Ingeniaria y Tecnologia, 5.A.

@ GHESA
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http://gmsh.info/
http://gmsh.info/
http://gmsh.info/
http://gmsh.info/
http://gmsh.info/

EMPREJT_SﬁPADOS M ec h a n i ca I F E M @ @.gﬂﬂyE.g@sﬁ

salome_meca

EXPERIENCE OPEN SIMULATION

Salome + Code_Aster

nnnnnnnnnnnnnnnnnnnnnnnnnnnn
-06- Free “libre” engineering software and more


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

== Code_Aster | @ GHESA

EMPRESARIOS AGRUPADOS

U 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
U 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 || @ GHESA

EMPRESARIOS AGRUPADOS

VMIS_SG (MPa)
: 170

Alternative to
Abaqus,
ANSYS,
Nastran

Only thermo-
(hydro)-

nechanics

Déformations plastiques équivalentes a 200000h de fluage

Eq. Plas. Strain

0.12
I—O.W

!DDE
o
Lemaitre Hayhurst — Hayhurst —
S2 S1
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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

== Altair® OpenRadioss @ GHESA

EMPRESARIOS AGRUPADOS

Explicit simulation, B e
implicit and "
multiphysics:

FEM, SPH, CFD

Direct alternative to
LS-DYNA (compatible [
with its input) b Y/

1: birc

Contour Plot
Loadcase 1: Time = 0.0000e+

Von Mises(Scalar value, Mid)
2.869E+02
[ 2.550E+02
2.232E+02
— 1.913E+02

= 1.594E+02
— 1.275E+02

9.564E+01
6.376E+01
3.188E+01
0.000E+00
No Result
Max = 2.869E+02
SHELL 119409

Min = 0.000E+00
BEAM 1

z

v\d/x
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https://www.openradioss.org/
https://www.openradioss.org/
https://www.openradioss.org/
https://www.openradioss.org/
https://www.openradioss.org/
https://www.openradioss.org/

= CalculiX @ GHESA

EMPRESARIOS AGRUPADOS Ingenieria y Tecnologia, 5.4,

. S LCZ:STRESS
2/467:PE Frame:1 Time:{. Tim:1.000000
Entity:PE entity:Mises
max: &.62e+02
max: Z.04e-01 E
min: -4.35e-03 . . . min: 2.32e+00
FEM (implicit, . .....
2.00e-01 I- . CFD 5.71e+02
1.90e-01 eXp ICIt ) 5.43e+02
1'2?81 5.14e+02
.7le-
Laplace
1.522-01 4.57e+02
Helmholtz, etc e
1.33e-01 4.00e+02
1.24e-01 3.71e+02
1.14e-01 3.432+02
1.05e-01
3.14e+02
9.52e-02
8.572-02 2.86e+02
7.62e-02 2.57e+02
6.67e-02 2.289e+02
5.71e-02 2.00e+02
4.76e-02 1.71e+02
3.5le-02 1.438+02
2.86e-02
1.902-02 z 1.14e+02
- L 8.57e+01
~3.13e-06 s 5.71e+01 L
1/2:STRESS e
Time:1.000000 p /?*% 2.86e+01
ES;;;?;TEEEODO g S i — 0.00e+00 latfmoyc . frd
noni 18R o= ; /‘?t,_".; Tinorsagto arasso | O TPIIeE
o 1 ¥ J = Animated
3.826+03 ! R ¢ A f? D H -t It -t. t
3.648+03 ) - IreC a erna Ive O
3.46e+03 .}‘;1
3.27e+03 e
3.09e+03 ! [ ﬁt - ABAQ US
2.91e+03 L# ‘/
2.73e+03 ; g
2.955e+03 "‘ﬁ'_
2.36e+03 s
2.18e+03
2.00e+03 .
1.82e+03
It tries to be
1.45e+03
1.27e+03 .bI . h .
o compatible with Its
7.27e+02
5462402 M .t f .t d
L INnput rormat an
1.82e+02
3.58e-02

. . £
post . fbd W
Prescribed displacemen t l& '] lavffeyc.frd
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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

AR A

== Material definition and modeling @ GHESA

EMPRESARIOS AGRUPADOS

MATERIALS HANICS

Works for

ANSYS, Abaqus,
Code_Aster and a MFRONT

many others!

NUMERIC

There is no proprietary equivalent.
Allows for the simple and efficient definition of properties
and material behavior
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https://thelfer.github.io/tfel/web/index.html

AR A

== TFEL/MFront @ GHESA

EMPRESARIOS AGRUPADOS

Ingeniaria y Tecnologia, 5.A.

@0SL Materiallaw;
fimaterial UOZ;
fiLaw YoungModulus_Martinl989;
@output E;
@Input T, T;
fiPhysicalBounds T in [@:*[; S Temperature is positive
fiPhysicalBounds f in [©:1.]; /Y Parosity is positive and lower than one
@Bounds T in [273.15:2618.15]; // Validity range
fiFunction {
E = 2.2693e11 * (1 - 2.5 = f) * (1 - 6.786e-85 * T - 4.23e-88 * T * T);

Material properties

@0SL IsctropicPlasticMisesFlow; //< domain specific Language

@Behaviour Plasticity; /< name of the behaviour
@Parameter H = 22e9; A< hardening slope
fiParameter s8 = 288e6; Ff< elasticity Limit
@F lowRule{ l7< flow rule

T = seq-H*p-s8;

df dseg = 1;

df_dp = -H;
¥

@Brick "StandardElastoViscoPlasticity" {

b

/4 Here the stress potential is given by the Hooke Law. We define:
S4 - the elastic properties (Young modulus and Poisson ratio).
/7 Here the Young modulus is o function of the temperature.
//  The Poisson ratio is constant.
/4 - the thermal expansion coefficient
/4 - the reference temperature for the thermal expansion
stress_potential : "Hooke" {
young_modulus : "2.e5 - (1.e5%((T - 1886.)/960.)%=2)",
poisson_ratio : 8.3,
thermal_expansion : "1.e-5 + (1l.e-5 * ((T - 188.)/968.) ** 4)",
thermal_expansion_reference_temperature : @
I
/4 Here we define only one viscplastic flow defined by the Norton Law,
/7 which is based:
/4 - the von Mises stress criterion
// - one isotorpic hardening rule based on Voce formalism
/4 - one kRinematic hardening rule following the Armstrong-Frederick Law

inelastic_flow : "Norton™ {
criterion : "Mises",
isotropic_hardening : "Voce" {R@ : 2806, Rinf : 186, b : 28},
kinematic_hardening : "Armstrong-Frederick"” {

C: "1l.e6 - 98588 * (T - 188) / 956",

D : "5808 - 5* (T - 188)"
“(4200. * (T + 28.) - 3. = (T + 28.8)%%2)/49008.",
"7. - (T - 100.) / 160.",
Ksf : 3

b

=

Mechanical behavior

TFEL/MFront

MGIS
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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

== CFDs @ GHESA

EMPRESARIOS AGRUPADOS

OpenVFOAI\/I@
© codesaturne

» SUZ

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

== OpenFOAM & co @ GHESA

EMPRESARIOS AGRUPADOS

Ingeniaria y Tecnologia, 5.A.

Pressura(Dyne/em*2)
130404 10+6 Z0+6 3e+b 40+h Se+6 Ge+b Tovd Bovb Ferd 1o+ 11e+71.20+71.3e+71.40+71 50+71.60+71.70+7) BoeT 200+07

Time: 2.10 msec

Pressure(Dyne/cm*2)
LiesDdle+d 2o+t Jerd dovd Serb berd Tesd Boed Devb leed 1le+71.20471.3e+71.d0+71 5047 1. 0047 1.7a+71.80+7 2.0e+07

Time: 42.60 msec

Pressure(Dyne/cm*2)
LiesOdle+d 2o+t derd dovd Serh berd Tesd Besd Devb lew? 11e+71:20471.3e471.d0471 50471 60471 7a+ 71 8047 2.0e+07

Time: 47.10 msec

Pressure(Dyne/cm*2) '_:-||.|r| ima
Lie+Ddle+d 2o+t 3e+h detd Serd be+h Tetd Berd Getd le+d 11e+712e+7)30+71 40471 50471 00471 Jo+T1 Bos? 20e+07 "

Time: 51.60 msec
blastFoam
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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/

== SU2 @ GHESA

EMPRESARIOS AGRUPADOS

Shockwave interaction with the
boundary layer

—

Thermo-chemical Mach
0.0e+00 1 2 3 4 5.1e+00
models based on | e ——
Mutation++
SU2-NEMO
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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/

AR A

—— Code coupling @ GHESA
& o
o\\\e} E}@Q"" & /ApreCICE\

S NG
A Coupling Library for Partitioned
Multi-Physics Simulations /
OpenFOAM A \ i A deal.ll
SuU? 1 FEnICS
ﬂ, Nutils
———— CalculixX
@G code aster
g . MBDyn
communication data mapping
o000 00 -
\ Y
In-house . L :
L i —> Particle solver
solver
coupling schemes time interpolation

APl in: C++ Python Matlab MercuryDPM
C Fortran Julia XDEM

There is no proprietary equivalent

and probably will never be
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https://precice.org/

== Energy, HVAC and friends @ GHESA

System Advisory Model (SAM), ’ Open.

developed by NREL Sustainable
" Technology

Techno-economic analysis of
renewable energies. Very powerful!

uLFENERGY
Landscape

Tool selection
ordered by type and

—~——
’ OpenStudio
|

objective.
Very useful
Energy calculations for buildings:
HVAC, radiation, control, economy...
Ladybug tools. Integrates many
~ Integrates other systems in a single
Radiance and EnergyPlus package (CFD, OpenStudio, etc)
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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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Powerlines

Air-cooled |
condenser

Thermal

energy storage
4 fanks

Parabolic
troughs

Total Installed Costs:

User inputs
Installation and
operating costs

Tota nstaled Cost | $74,175,894.07

sa1

Frst Ve Cost

Foxed Arrual Cost Bl
Fixed Cost by Capacty TRl
P

000 shr
1500 shavr
000 gpwm

Excaaton Rate (above nfltor)
0%
0%
0%

Costper Capacty (e}

e e
T s
e 7 e
)
@ sormices
svaitoe e
o —== "1 Financial parameters: debt,
Performance modgl'output taxes and incentives
kWh of Electricity
ey P (5o o Ton o e ems
s oot
Performance S 3 ) 3 5 . o [ ‘f:lﬁg
. "* _ 0&M Capacity-based expense (5) 0 momn| W4T s smeaer  muins 8 RS me,:”
Adjustments E——— 0 s o g : s
i i Result: Project cash flow and metrics | S
Total operating expense (3) .

Cost analysis

D O XX 740,51113{,

JSystem performance factr (%) 082
sl Lan ires [

Simulation and validation of
two thermal solar plants

Appendix B — Sample solar tower model of a solar facility for 110 MW rated power and 10 hours
of thermal energy storage located in Tonopah.

Here below are the input parameters. Highlighted are the parameters that are internally

computed.
Heliostat Fisld Power Cycle
Diesign paint DN, 950 W/m! Dirsign furbine gross cutput| 122 Mwa
Salar multiple 24 Estimated gioss o et conversion dadter| 08
Riecatoer tharmal powsr| 711 M Estmated net output 3t dasign inamesl
Tawer and Receiver Qf?‘r‘*?mlﬁﬂfﬂn-.
1L bk Beamapoes st b L Cysle thenmal pawer |
HIT ool bemiperais: 2l °(
Thermal Storage
Full [oad howrs of storage] 0 hows
Solar fiald howrs of storage LIGEET hours
Heliostat Field
Import.. X Position ¥ Position i
154225 |§72894
Export. 739977 |-825.158
919582 |-7on 402 ';
Sowy 163689 56194 &
Paste -1591.76 |0.773239 ;
it 155318 (348336 &
— 128013 419432 =
07| o344z 86606 s
15016 (111118 2
-561.792  |-800 244
1039.24 |-798.481
-3T0BE3 |-860020
oo g 1 g ~ 1500 -1000 500 500 000 1500
Position, east-west fm)
[ Geneeate hebostat layout using tower dimenslors  Calaulate Optimization Settings
[ ©ptimize helost .
|| Cnprimize hebostat layout and tower dimensians Calndate il ptirizetion step sice ey
Scilar flek] geametry aptimization calculates the number of helostats Maximum optimization iteraticns 200
abrave, and tower height, receiver height and ciameter on Tover and Optimization convergence tolerance, 000t

Rieceiver page
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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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B SketchUp

¢ FloorspacedS

e

" b
> dpsan

- - ¥ T demarabes 5
""""""""""""""""" W 5 MDE BIE - Femston aad Defighin|

= o n-u;

L e LU L
.= |

W v o ) o oy P _;

Eifss - &= s
g Eaaidl i s it -
Develop geometry using one of the available tools. 5] — T

v |
=
2
= ParametricAnalysisTool (PAT) enables drag-
| and-drop energy efficiency measures to alter the
G baseline model and create design alternatives.
a

Additional Inputs g

Building Component Library ZNREL :
TS T Edit and create spaces, thermal zones, HVAC

systems, schedules, loads, constructions, and
more using the OpenStudio Application.

o s ey )
s e e e i T Energy conservation measures, reporting measures,
' "_' Tc and quality control measures are available in the
I , OpenStudio application and in PAT.
The Building Component Library (BCL) provides PAT performs life cycle cost analysis of design
an online source for standardized maodel inputs alternatives, runs automated quality checks, and

and energy conservation measures. packages simulation results for upload to EDAPT.

Fernando Oleo Blanco 60 TEC.3379
2023-06-07 Free “libre” engineering software and more


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 @ GHESA
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€iCad

Alternative to Altium Designer, Autodesk
EAGLE, Proteus PCB...

eniaria y Tecnologia, §.4.

3 T T T
n ™ a0 a0
LrEsU-85F - 6bG301C
Decoupling capacltos: see Lattice
Elg Power DeCauntng 3nd Bypass Fitering
OWER B

Gate; 01
iCad E0A Ticad 599,09 waly5 TZva7egi=1 [ 5/t
T T T

Schematic design and PCB. Brings many
auxiliary tools
: LLER DT;M
Its commercial use is very common. CERN S grhmidlaalmmt
develops and uses it for its detectors

COL T A ]
T

- c62m
LEFT DOWN RIGHT &

i ) SFElEE 208 S s L .
uLxas E{o MR R o el
completely libre FPGA
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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 @ BHESA
Alternative to _' o m

Altium, B o

LTSpice

Analog
simulation

Simulation of
digital, logical
and CPU
systems

Digital
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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

@ GHESA
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Design of silicon ..
components and ::

- : traces «...-
PCBs .

ad

CNC for

4 SPICE simulation ;‘

> xyce (Hpc) ~ |EEESAOpen -

OpenROAD - 09
» ngspice

Help Scripts

Timing Report BE
Settings Update
Setup | Hold
Capture Clock Required Arrival

OpenROAD and
OpenLane

Data Path Details | Capture PathD¢ | »

DRC Viewer BE

PnR for silicon
designs

Type  Violation

Load...

Hierarchy Browser 6
Instance Master  Instances *
ibex_core 15,272/15,
4c v
b

............

OpenTitan SoC

|
|
|
|
|
| &
|
|
|
|
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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 @ GHESA
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Alternatives to
- | - T Siemens PSSE,
= el == i ETAP et al.

Map view

Mo |ty taogas ) Vot s | canphadamis | Cammrarts

a C iew
Continuation power flow Schematic view Profile import

il
| i e
Grid generator To designer
Parameter diagnosis Stochastic power flow
e ejnq sl | ol]EE o8
e ieee]
4000.00 f‘%ﬂ
Matpower T\
T 1 22 %Hﬁ—ﬁﬂ%jl \
000001 o vz—qlai He—stsan
S o HEe——a
potE2—45——ad
A 5 EE £2
+ \\ 2 &
2000004 F—e—ae—as
55— e il
| ;
E E*\% ir B f{BEﬂSIs/ 2
100000 I EE Lo \\&:f ko i
[ [
b2
1000 2000 a0 4000 5000
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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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File Edit View Build Tools Help

H o x 2 =
fm % |ntsc % | critest %

[ -
ChQ: Gain Mode: Manual

ChO: RF Gain (dB): 10
ChO: IF Gain (dB): 20
ChO: BB Gain (dB): 20

WX GUI Chooser
ID: ch
Default Value: 30
Choices: [90, 96, 102, 170.
Labels: ['1ch', '2ch’, '3c
Type: Drop Down

Variable
1D: freq
Value: 91.25M

WX GUI Slider
ID: hsync
Default Value: 0

Ref Level (dB): 0
Ref Scale (p2p): 2

FFT Size: 1.024k
Refresh Rate: 15

Low Pass Filter
Decimation: 1
Gain: 1
Sample Rate: 2M
Cutoff Freq: 80k
Transition Width: 80k
Window: Hamming
Beta: 6.76

Freq Set Varname: None

WX GUI Scope Sink
Title: Scope Plot
‘ #E Sample Rate: 2M

V Scale: 500m
Top Block

Minimum: -10
Maximum: 10

Scope Plot

| Persistence

Converter: Float
Grid Position: 4. 0,1, 4

WX GUI Slider
1D: hdelay 1
Default Value: 50
Minimum: 0
Maximum: 100 1
Converter: Integer
Grid Positien: 5,0, 1,1

n

Counts
o
[5]

WX GUI Slider
1D: vdelay
Default Value: 50
Minimum: 0
Maximum: 100
Converter: Integer
Grid Position: 5,1, 1, 1

Axes Options

Secs/Div:

Counts/Div:

Y Offset:

T Offset: ———

| Autorange

Channel Options
chl | cnz2 | cns | P

Coupling: DC

ar

Marker | Line Link | 7 |

240 260

Time (us)

280 300 320

hsync: 300m

hdelay: |30

ch:

vdelay: |68

E

+

+

=

+

g

+

+

[ Equalizers ] 3
[ Error Coding 1

[ Error Comrection ]
[FCD]

[ FasTrak ]

[ File Operators ]

[ Filters |

[ Fourier Analysis |
[ GUI Widgets ]
+[Qr]

- [WX]1

MM CLL Ol sl Dlase

|| Persistence
|Analog Alpha: 0.0010

Axes Options

Secs/Div:

Counts/Div:

¥ Offset:

T Offset: ——

| Autorange

Channel Options
chil| chz | chs P

Coupling: DC

an

Marker | LineLink y |

-

ach | 4

YU VL A AU Y FLLU L U L ALy YA aU Y
built-in source types: file fcd rtl rtl_tcp uhd hackrf bladerf rfspace
Using device #0 Generic RTL2832U SN: 77771111153705700
Found Fitipewer FCO013 tuner

Exact sample rate is: 2000000.052982 Hz

Using Volk machine: avx_64_mmx_orc

Argmax

Complex Conjugate

Divide

Integrate

Logl0 v

GNU Radio



https://www.gnuradio.org/
https://www.gnuradio.org/
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== emical processes @ GHESA
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(i File Edit Inset Toels Dynamics Utilities Optimization Results Plugins Spreadsheet Windows View Help

R EnNe 08 BDE 0 Q&0 | M| gstngs D [O) (FS) =) Abort Solver ) 57 1l | Flowsheet States:
ER T —
Centrol Panel Mode | Search AvEa Qmmaia e RBE&S =& = T4

This Dynamic Simulation sample uses two PIDs to control a Separator’s Pressure and Level.
Two events at 03 and 10 min change the SetPoint of PID-012 to 2 and 5 bar, respectively.

i&i DWSIM

[ =0 ? 7] M =
Alternative to CHEMCAD, Aspen Plus. e | T |

Y

Real fluid models, controls, parametric sweeps, VB o
Python scripting...

ENELCHY Material Streams  Spreadsheet Charts  Script Manager  Dynamics Manager Results

Object Editors

i File Edt Insent Tools Dynamics ies  Optimization  Results  Plu

Spreadsheet  Windows  View  Help Download Additional Components -

HE-019 =
Search || Control Panel Mode ~ States 000 & e lale . = o - - %
< > [ ics Results Appearance <] RS C8B08 @40 B g 3) Solve Flowsheet (F5) ») Abort Solver (Pause/Break) Flowsheet States DO X
Material Streams Spreadsheet | Flowsheet  Chans Dynamics Manager i
e e Control Panel Mode | Search AME % @ 1 & B R NEs s WA
imisation of the Methanol Synthesis by COZ2 Hydragenation 3 MEEIQ Qs iz 2ea MEs S T4 i
Except far eampound amaunts, property valuss are ugdated/ I
stared o3 they aré changedjedited, Here, fixed amounts of GOZ and hydrogen in different streams is used for feed. In process, "Peng-Robinson” property mode NATURAL GAS PROCESSING UNIT (TURBO-EXPANDER BASED)
Vanden Bussche etal., a <
into consideration. The process can be divided into four sections: Process Highlights:
Material Stream Details e siders = process can b divided info four sections ® - - Water removal by molecular sieves (MS-1/2)
1) Co i d Reactor Preheati - Gas cooling by Turbo-Expansion (X-1/C-1
S heime ) Comprsain i Reator raesting B e o o e e 1
) Separator, Reeycle, and Vent ] - Demethanizer. deethanizer and debutanizer towers (ChemSep column models)
Name coz 4] Flash and Distillation e ‘ L ot
1 . -
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Select a pair of properties to spocify the thermodynamic state of
the stream's mixture.

Temperature (C) 216

Enter tha temparature of the stream If the Flash Spac is T/P ar T/
VF, atharwise i will be caleulated.

Pr

sure (bar) 101325

wman revaum worhase i
Enter the pressure of the stream if the Flash Spec s T, BJH, PIS - o i P—o! -
or PIVE, otherwise it il be calculated. L =
R ey ey sirem wsmas - € ey
Specific Enthalpy (kJ/kg) 13.4089 L ) ema e
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https://dwsim.org/
https://dwsim.org/
https://dwsim.org/
https://dwsim.org/

A A
r 7 N
A E—
EMPRESARIOS AGRUPADOS

Neutronics

BHESA

Ingeniaria y Tecnologia, 5.A.

@

-0 15 -0 25 00 25 50 75 00

0.0
25
5.0
15
10.0
125
15.0

Macroscopic Cross Section [Licm)]

OpenMC

Cross Section for U02

10° 4

107 §

1071

Cross Section for Clad

\a
2

g

Macroscopic Cross Section [1fcm]

10

103

T T
107t 10t
Energy [eV]

T T T T
10° 10 107 10 103

Multi-Group Fission Rates

Flux [n-cmJev-src]

— 500 group

SHEM-361

Flux [n-cmjsrc]

500 group
< SHEM361

07 107 10 1
Energy [eV]
e

JUCHENS 14 102
Energy [eV]
m—

10° 10°

T T T T
107t 10t 10° 100 107
Energy [eV]

Macroscopic Cross Section [Licm)]

Cross Section for Water

10° 4

107 4

107!

1077 4

1

T T T T
103 10! 10t 10¢ 10 107

Energy [eV]

Fernando Oleo Blanco
2023-06-07

71

TEC.3379

Free “libre” engineering software and more


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 @ GHESA

EANT

A SIMULATION TOOLKIT

a
2
o
B
@
s £
5 1o B
2
o
7]
, 0
f@?‘) =
o 00 05 10
True strain, -log(L/L,)
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https://geant4.web.cern.ch/
https://geant4.web.cern.ch/
https://lammps.org/
https://www.lammps.org/pictures.html#dislocations
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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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Open Infrastructure Map
Electric grid, solar, water, gas, oil,
telecoms
-y

de La Cereal

Sdbestacién
de Galapagar
ar,

Subestacion de

San Sebaﬂlén% %&

mg nzo de Ariba
Alcobendas:

\\ —
»
)
Sibestacion eléctrica W |
! de Fuencarral Vearacuelios!
(Iberdrbla) Ve Jarama|
. i\
" Subestacion de \}“
‘_Slandunarro = Y

Alaréony
{r"'-’"s-::=ﬂ
If) Madrid Ibc"‘:::-a
...-——-t:e

- [
Cerro de la Plata
_
Subestacién de
Antonio Leyva

X Getafe L‘ /

Fuenlabrada

OpenStreetMap

Arroyamalinos
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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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— Company organization and project @ BHESA

4 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
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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

= Dolibarr | @ GHESA

Ingeniaria y Tecnologia, 5.A.

EMPRESARIOS AGRUPADOS

A

Search - Home Add widget to your dashboard.. -

GLOBAL VIEW AGENDA PROJECTS COMMERCIAL PROPOSALS ORDERS
r “_ T 93 late ey Todo: [ D Open : [ To accept | refuse n Open
L4 My Dashboard ‘.s‘*" 75.61% late 1] l'_!_i Open tasks: ) SR L] To bill %
# Setup
INVOICES CONTRACTS VENDOR PROPOSALS VENDOR INVOICES
Y Unpaid 1l Services to activate: 0 To acce refuse: 0 Y Y
MR Admin Tools EI g Services running : [i{f l@l To closep:ll]) E Awaiting reception [4A1] E
2 Users & Groups
MEMBERS EXPENSE REPORT LEAVE
Subscription t i T 20
ﬁ :== ubscription 1o receive i l.. 0 approve
Sales Orders per month T4 0 Database Statistics
Number of orders by month 2D,gq;ﬂount of orders by month (excl. tax) Users Customers Prospects Vendors Contacts/Addres...
5 W 2018 2018 11 15 8 E8 £10
| 2019 1500 2019
5 Members Products Services Commercial prop... Sales Orders
1000 13 215 a2 38 4 38
2
I I I I 2 I I I I Customer invoices Contracts Interventions Purchase orders Vendors invoices
JIL_A __AL} N1 e | 8 239 a4 B3 a6 a10
J FMAMUJUJASORND JFMAMUJ JASOND
Vendor proposal Projects Expense reports Leave Donations
a3 @13 42 Al 3 a3
Curently open tasks YT+ A8
 PROJ1 & TK1007-0001 Analyze ~-25% 02:30/10:00
|
Proposals per month T 4+ 0
= PROJ1 8 TK1007-0002 Specification ~-15% 02:00/05:00
I
Number by month Amount by month (excl. tax)
& PROJ1 8 TK1007-0002 Development -etenfein Al 20
25 . 2018 m 2018
® PJ1607-0001 8 TK1607-0004 Project preparation phase A «0.5% 21:00/200:00 - B 20 15 B 2ms
[ |
15 10
& PJ1607-0001 ® TK1607-0005 Project preparation phase B - 1.27% 11:11/300:00
[ 10
5
0.5 I I
Frn [ I ol T i I s e oL L L LW L
Latest 5 news from Dolibarr.org News LI » | JFMAMUIJIASOND JFMAMUIJASOND
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https://www.dolibarr.org/

EMPRESARIOS AGRUPADOS Ingenieria y Tecnologia, 5.4,

== Dolibarr Il @ GHESA

Project, cost, human

A Project Contacts of project Tasks Time spent Qverview Ticket Notes Linked files Events/Agenda
% Lente Profcts resources
New lead ar project - PJ2303-9250 Backtolist < >
List ‘. 01_SOC_ABDERRAHIM_TERCER
i Draft

List open leads H 01_soc_abderrahim_tercer

List open projects
Statistics Usage Follow opportunity Description

Follow tasks or time spent

Tags/categories Bill the time spent Tagsicategories

Tasksfactivities Visibility ) Everybody

New task Lead status Froposal/ M a ny Ot h e r

List Lead amount 20€

Statistics Budget e m Od u IeSI
@® Time spent Dates 03/08/2023 - ? *
List Priority

SEND EMAIL MODIFY VALID. DELETE

You can try the
Linked files Latest 10 linked events 0 p u b I i C D e m O

Doc template baleine ~ English (United .. ~ | GENERATE Ref By Type Title « Date

.
{24355 eDawd £ Other Projekt PJ2303-9250 zmodyfikowany 04/19/2023 11:22 PM Ve rS I O n

PJ2303-9250 pdf Q 111 Kb 04/19/2023 11:22 PM (]
B2022-07-15_10h55_46.png Q 1923 b. 03/25/2023 08:15 AM [ ]
[32022-07-08_09h33_50.png Q 1834 b. 03/25/2023 08:15 AM L]

.\,‘ﬁ List of shipments (187

& Products

New product & -7 s - A - * "

List From i

Stocks " N to 5 ’

Stocks by lot/serial

P ro d u CtS Wa re h o u Se -  Ref. Ref. customer  Third-party City Zip Code State/Province Country Third-party type Weight Planned date ... Shipping met...  Tracking number Creation date
ots/Serials
) J

Variant attributes & SH2304-0165 H0022SORANA  Cdmx 03020 Montenegro k“; ”r[;m ”ff;fzaﬁ Transporter 04/26/2023 10:08 PM
M M Statistics g
nv IVeri S . ! 0412612023 g

’ ’ ags/categories W SH2304-0164 HCLENTE001_INS  Madrid 28029 Madrid Spain 0mg e Transporter 04125/2023 0729 P

M . @ Warehouses 15 0412712023
S u p p I e rS C I e ntS R & SH2304-0163 H FLAMEN&CO SEVILLA 41004 Sevilla Spain Retailer kiogram  CfIZTI20Z Transporter 04/25/2023 06:36 PM

) ces
List

Movernents \ SH2304-0162 OCBBANK [ NLTechno Greece Small company  0mg U2 Transporter 0412412023 09:10 P

Bulk stock change 05/02/2023
Replenishment & SH2304-0161 H 0022 SORIANA Cdmx 03020 Montenegro 0mg 12.00 AM Transporter 04/24/2023 09:05 PM

Stocks at date

W SH2304-0160 H ARAMEX Tunisia Wholesaler 0mg 04/24/2023 07:04 PM
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https://demo.dolibarr.org/public/demo/
https://demo.dolibarr.org/public/demo/
https://demo.dolibarr.org/public/demo/
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ProjeQtOR |

@

BHESA

Ingeniaria y Tecnologia, 5.A.

Project : Alf projects

ProjeQtOr

1 4 Projects " Activities [ milestones 7 Meetings  [= Planning &, Resources

{ifl Reports & Absences & Timeshest Z Tickets

A
v

EXmE

08/03 15/03  22/03 | 29/03  0S5/04 | 12/04 | 1%/04 | 28/04 03/05 10/05 | 17/05 | 24/05 | 31/05 @ 07/06 14/06  21/06 2806 | 0307 12/07
project one F )
|- project one - maintenance F 3
. b_g rxi"'ﬂ pm, wd
=] project ane - developement F y
=] Evolution X F Uz, M
Evchtin X - fralyse S —
Evolution X - Developrment wd, aB
Evolution X - Tests aB

Dedivery of Evalution X

Evolution X - rECETTE
[+] project twa.

|| Etude de cas

13/07

26/07 | 0208 | 09/08B

[+] Phase 1

[+] Phase 2

=] formation1
DEBUT PROT
TEST

21220 2 31 21 o2 a3 1 o1

16/08  23/08

@ =zutomatic run plan

30/08 | 06/09 | 13/09 | 20/09

COMNCEPTION

REALISATION
SPEC
PREACTDUREF
ADMINISTTRATFI
JOEBREC

FIN DE REC

sl

|| V| o8| 5B | B | o8 | 48 | &8 | | 18| {04 8| | | B B | 8 B2 2 |4 2%

8- v-m-g-

[2e o 2 1o ]

@ Project #10 - formationl

» Description

~ Allocations to projects -«

id = 10 =+ id resource profile start date | end date | rate (%)
37 ADAM Project Member 100

name [ formation1 7
38 MARTINE Project Member 100
type [ Manual billed - 26 | PAUL Project Leader 100
— 3% |POOL DEV & | Project Leader 100
organization - -
+ id contact profile start date | end date | rate (%)

There is a public Demo version!

* Progress
Dates and durations |
validated planned real requested
start date | p5/04/2021 || 15/03/2021 || 15/03/2021 04/01/2021
end date | pg/08/2021 || 21/08/2021 30/03/2021
duration 87 d 133 d d 62 |d
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https://www.projeqtor.org/en/
https://demo.projeqtor.org/view/main.php

T /S ProjeQtOR I @ GHESA

EMPRESARIOS AGRUPADOS Ingenieria y Tecnologia, S.A.

Project : Al projects ProjeQtOr
1 Projects ™ Activities F Milestones 7 Meetings  [Zl Planning  ® Resources il Reports 5 Absences (8 Timesheet L Tickets & :
BOT- - § dos @
project name type color project code client status health status progress validated end date planned end done closed

internal 100 % 23/04/2021

61 Abzences Administratif

5%

Farfait 001-001 client one 24/06/2021 24/06/2021

project one

project ene - developement Mznuzl billed 001-001-2 client one 15 % 01/06/2021 31/05/2021
[ : :
{@i Project #2 - project one - maintenance @ E] Q g ¢
* Description » Allocations to projects * Progress
id = 2 [+ i resgurce profile start date | end date |rate (3%) | Dates and durations |
& M |74 |analysta Project 100 -
name [ project one - maintenance Member validated planned real requested
&) id contact profile start date| end date | rate (%) start date | 14/p4/2021 || 14/04/2021 05/03/2012
type [ Manual billed | - =
end date | 24/06/2021 || 24/06/2021 13/11/2015
organization | -
3 profile |start date| end date | rate (%) duration 50 d 50 d d 950 |d
category | - re not resoun s
) - Costs and works
client | client one | -
= Treatment validated assigned real left revised
invoice contact [~ - — work 100 d 85,2 d od 85,2 d 85,
status .[ enregistré | ~ | B]qualifié
project code | 001-001-1 - cost £ 21544 € 0 € 21544 € 21 54<
health status | sécurisé & [+ | -
contract code | X23-472-722 EXpense £ 0l€ o€ ol C
quality level conforme | -
client code reserve o€
trend " en cours d'amélioration | -
is sub-project of . project one | - total cost 0 € 21544 € 0 £ 21544 € 21 544
overall progress | étude du besoin | -
sponsor | - :
fix planning | |do net include in planning calculation Steering
manager G external project Ieader| * || E]assign to me o expected o whs
non extendable project | |forbid to add or remove items in planning progress 0% P 0% 2.1
color " - reset Margin 148 d 15% € %
. under construction the project is not started yet ! 2
description priority 500
exclude from global plan do not see all items on the global planning view
. . . '
There is a public Demo version!
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https://www.projeqtor.org/en/product-en/screenshots
https://demo.projeqtor.org/view/main.php

AR A

== And more, more and more... @ GHESA

EMPRESARIOS AGRUPADOS

J Editors: VSCodium, Emacs, NeoVim, QtCreator...

4 Organization (alternatives to Notion): Logseq, Appflowy
J Writing: CryptPad, Standard Notes, Notesnook, Trilium

4 Al, data analysis: TensorFlow; Redash, Superset...

4 Version control: Git (Gitea, Gitlab, SourceHut), Fossil

J Web backends: Supabase, Appwrite, PocketBase, Hugo,
WordPress...

J DBs: SQLite, PostgreSQL, MariaDB, FerretDB, CouchDB, Redis,
ArangoDB, InfluxDB, TDengine, Milvus...

4 Infraestructure: Cockpit (VMs), Podman (containers), Kubertenes-
K3S (services), CNCF! (summary of everything!)...

1 Monitoring, metrics: Prometheus, Grafana
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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/

EMPRESARIOS AGRUPADOS Ingenieria y Tecnologia, S.A.

ZE  @GHES)

Libre software
for daily use and hobbies
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AR A

E3 Document creation @ GHESA

EMPRESARIOS AGRUPADOS

D LibreOffice

The Document Foundation
Alternatives to

Microsoft Office! O N LYO F FI c E

Alternative to
InDesign

Posters,
magazines,
flyers...

High quality documents

Scribus
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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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g B ~ = File Home Insert Layout  References View Extension Tools =

A Spelling A Auto Spellcheck [} Thesaurus 5 Hyphenation

Y 1 2
L EINE I SN N

Z Note

= Word Count

® Record

ik x

...froma

iiint x
lintx
‘ llint x

£ Comment [ Delete Comment &

‘ ...fromatob

..tob

Figure 281: Context menu in Formula Editor

The Elements window and the context menu contain only the most common

17

11 Compare Zr Merge

@ Review ¥

i Styles x
1 AO0D =M@ m . B
> Caption 0
Contents 1 AN
Contents 2
Contents 3 @
Figure T

Frame Contents

Guide Name

commands that are used in formulas. For some seldom-used commands, you must > Heading 1
always enter the command using the markup language. For a complete list of Heading 2
commands, see the Math Guide. g
Heading 3
Markup language Heading Caution
Markup language is entered directly into the Formula Editor. For example, typing the markup [ EEET D
5 times 4 into the Formula Editor creates the simple formula. 5x4 . If you are experienced in List1
using markup language, it can be the quickest way to enter a formula. Table 5 shows some T
examples of using markup language to enter commands. For a full list of commands that can be
used in the Formula Editor, see the Math Guide. New Chapter
Table 5: Example commands using markup language Numbering 1
Display Command Display Command plumbering;2
a=b a=~h \.-'E sqrt {a} Page Break
E anz a, an Subtitle
int ‘F( ) QL& > Table Contents
in X
If(x}dx Z a, sum a_n > Text Body
a<b a<=b oo infinity Text Note
a times b . X 2
axb xy edot y Title
= [m] Show previews
276 | Creating formulas
Hierarchical ~
Page 276 of 395 122,360 words, 703,729 characters First Page English (USA) GS600750 k] - ———0— +  140%

Fernando Oleo Blanco

2023-06-07

87

TEC.3379

Free “libre” engineering software and more


https://www.libreoffice.org/discover/screenshots/
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https://linuxfr.org/users/space_e_man/journaux/scribus-pour-notre-journal-oxygene

== Drawing, painting and photoshop @ GHESA

EMPRESARIOS AGRUPADOS

e

INKSCAPE 9/ K R I TA

Vector design Digital painting and drawing

| RAW edition
71 ofimages

Alternative to
Alternatives to Adobe Photoshop, Photoshop
lllustrator, Lightroom, Fresco...



https://krita.org/en/
https://www.gimp.org/
https://www.darktable.org/
http://rawtherapee.com/
https://inkscape.org/
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W (23.0 MiB) - [Chica Oleo Denso.

& Fle Edit View Imege Layer

Fllal 9 ¢ i’ P

&
||

1 >

+ A AVYON 24

/R VvVIQOE

¢ %W
£

Brush Pre... Erush Preset Hist.

[
b3

(&) Brush Presets

»

Opacity: 100%
Paint Layer 2

Paint Layer 1
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https://linuxiac.com/krita-5/

e Inkscape @ GHESA

Ingeniaria y Tecnologia, 5.A.

Path Text Filters

aw
-

A
3]
7

i b

0o

_S gl

INKSCAPE

Draw Freely.
EEE

o clllstratisns * Guldeline: at -163 de
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https://inkscape.org/~Moini/%E2%98%85outline-overlay-preview-inkscape-11

== Audio and music @ GHESA

EMPRESARIOS AGRUPADOS

nAudaclty

Swiss army knife for audio editing ARDOUR

Digital Audio Workstation
(DAW)

Music notation

mUSEscore

Alternatives to Adobe Audition, FL
Studio, Ableton, Sibelius...
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https://www.audacityteam.org/
https://ardour.org/
https://musescore.org/en/
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Audacity

@

BHESA

Ingeniaria y Tecnologia, 5.A.

File Edit Select View Transport Tracks Generate Effect Analyze Tools Extra Help
I ard U 54 48 42 Click to Start Monitoring 18— -12 0
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: Qerk WL S b o2 s @ B o o2 b o
$: o) o KD ww ] @laglal)]r]—e "
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This is an incredible world!
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@ File Edit Render Window Help

W, Object Mode «J| View | Select

& «
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o
i

e
)~ & World ~ \View Select Add Node ® Use Nodes &)~ World

f] sel )" Box Select Rotate View

Blender Il

Wanderer

&5~ Scene

o -lElce8 ) -

¥ Active Tool i

Select Box

View Tool

» Workspace

Look around, Camera is locked to the view, so you always get depth of field.

Playback animation for a turn table.

There are a few different layers showing different collections. Enabled the "All -

Slow" if your computer can handle it.
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1] & Al - Slow
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Object Context Menu

Credits:
Wanderer, designed and created by Daniel Bystedt. CC BY-SA license

https://dbystedt.wordpress.com/
https://www.artstation. com/artist/dbystedt
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B View Text Edit Format Templates I8~ README C e x
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View Transform
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1.000

is:2,642,112 | Objects:0/2,516 | Mem: 2.73 GB | v2.80.74
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Open Broadcaster Software
It is widely used by “streamers”. High-quality and flexible
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OBS
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OBS 28.0.0 (64-bit, windows) - Profile: Untitled - Scenes: Untitled

File Edit

Courses, tutorials?

Videos and live-
streaming?

No source selected

Scenes
Scene
Starting Soon
Be Right Back
Just Chatting

Game Only

View Docks

Profile Scene Collection Tools

£ ¥ Easy Game #4041969

= bo e 4>

*3

Help

Options

£ Prc

Sources

&) Image (0]
™ Window Capture ®
P Video (0]
® Browser (o}

o’ Color Source

& Audio Mixer

Desktop Audio

60 -55 -50 -45 -40

Mic/Aux

60 -55 -50 -45 -40 35 30

(7)) LIVE: 00:00:00 %%

OBS
Open Broadcaster Software

Home Download Blog Help Forum

B ¥ ) wcontribute

OBS Studio

Latest Release 58 @ A 28.0.0- August31st

Scene Transiti... [ Controls

Luma Wipe Start Streaming

Duration 3000 ms )
Start Recording

Start Virtual Camera O
Studio Mode
Settings
Exit

REC: 00:00:00 CPU: 22.3%, 60.00 fps
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== Video editing @ GHESA
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Non-Linear Editors (NLE)

hotcut

Alternatives to Adobe Premier Pro,
Vegas Pro, Final Cut...
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File Edit View Project Tool Clip  Timeline

= H ¢ % * =

# Alpha, Mask and Keying
Blur and Sharpen
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Calor and Image correction
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https://kdenlive.org/

== Video game and Virtual Reality development () GHES/

EMPRESARIOS AGRUPADOS

eniaria y Tecnologia, §.4.

N 4

Useful for interactive systems, simulations,
and VR

© OO0 4 0
o e e v v

4
v e

CollisionObject2D
Input

Pickable

o

Mode2D
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https://godotengine.org/
https://godotengine.org/features
https://godotengine.org/features
https://godotengine.org/showcase/pingo-adventure

== Private cloud @ GHESA

EMPRESARIOS AGRUPADOS

[Nextcloud

Good alternative to Google Drive y Microsoft.
It includes most of their services, such as collaborative document editing!
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https://nextcloud.com/
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== Health with social impact @ GHESA

EMPRESARIOS AGRUPADOS

15 GNUHealth

The Libre Digital Health Ecosystem

ERP for hospitals: Used by:
e Patient records * Argentina
* Personal Health Record (PHR) * Cruz Roja México
e Labrecords * Laos
* Hospital records e Cameroon
 Electronic Medical Record (EMR) * Gambia
* Hospital Management (HMIS) * Spain
* Health Information System (HIS) * Pakistan
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https://www.gnuhealth.org/
https://integra-ment.com/

== And many others! @ GHESA
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eniaria y Tecnologia, §.4.

FontForge Thunderbird
Finance administrator
Typography design 7
yPography J Email client Even videogames!
Penpot App

Application and Web design
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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/

- — Moreover, the libre philosophy
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also applies to...

 Artistic and document creations

» See Creative Commons (CC) licenses

d 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
d 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

U Even mobile apps! See F-Droid
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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/

== fESA

EMPRESARIOS AGRUPADOS Ingenlerla y Tecnologia, S.A.

Conclusions
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—_— Closing this talk

EMPRESARIOS AGRUPADOS

@ GHESA

d 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

4 Go little by little, don't try to change all in one go

1 Some problems can only be solved with libre software (flexibility,

capacity, costs...)
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https://fiji.sc/
https://moodle.org/
https://www.oppia.org/
https://github.com/instructure/canvas-lms

EMPRESARIOS AGRUPADOS Iibre alte rn atives

;e Basic and general rules when searching for @ BUESA

U Use a search engine
» “open source alternative to XXX". XXX being proprietary software

» “open source YYY”. YYY being a topic (FEM, CFD, drawing...)
U Analyze the different possibilities

» At the user level
Does it have what | 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)
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== However, being honest... @ GHESA

EMPRESARIOS AGRUPADOS

J 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...

4 A long and difficult learning curve is generally common

U The certification of software will cost money

» Many are already certified and validated, however, this costs money!

4 In some cases it is a bit difficult to find external support for bug
fixes, improvements...
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== Recommendations to judge libre alternatives () GESA

EMPRESARIOS AGRUPADOS

J 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

U 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...
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https://home.cern/news/news/computing/migrating-open-source-technologies

EMPRESARIOS AGRUPADOS SOftwa re in companies

o There are organizations that support libre @ RHESA

Good Governance Initiative (GGI)
handbook

There are already huge
companies which have signed up

OSPO
ZONE

Foundation created to integrate and operate libre software within companies
@ python

‘ECLIPSE to=— v i LIVUN 2
invention

And many =~
others! . O A

[ sconn soenon i

Collabora !Europt-:.-an cc.>mm|ss.|on Open Source Law,
Consultancy in documentation  Joinup Licensing Assistant Policy and Practice
systems and others Find and compare licenses
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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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== Things to remember @ GHESA

EMPRESARIOS AGRUPADOS

J What is libre software?
» The four freedoms/rights
1 What does these principles offer society and us?
» Flexibility
» Learning
» Community
1 What solutions are there?
» Many, some are very high quality
» You have to search them!

J Proprietary software has some intrinsic issues

4 Libre software is ready for the enterprise/engineering world
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Questions?

License: CC-4.0-BY-SA

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

Personal email
irvise@irvise.xyz
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== Community! @ GHESA

EMPRESARIOS AGRUPADOS enieria y Tecnologia, .4,

U FOSDEM (Free and Open source Software Developers' European
Meeting) 2023, Brussels 4y 5 of February

= = ——
Ada | SPARK%.‘E.’, = Mo =

Ralsing the
World's
| Standardsin
Open Source
OPEN Software.

OPEN Hardware
OFENData
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https://fosdem.org/2023/

— Any demonstration? @ GHESA

EMPRESARIOS AGRUPADOS

d 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,'C02")

Out[21]: 689.1314547444613
CP.PropsSI('D',P',68e5,T',301,"C02")

Out[20]: 266.54485685623814
CP.PropsSI('d(D)/d(T)|P',P',68e5,T',300,'"C0O2") # Célculo de derivadas!

Out[19]: -31.962307565403005

* There is also an Excel addon!
» Maxima: example(diff);
» QUCS-S: audio_amp, DBM_mixer
» DWSIM: LiBr-H20, Amonia-Water, Biodiesel-production

» Scilab: CACSD - Inverted pendulum; Optim&Sim — nmplot
McKinnon #2 & #1; Simulation — Bike & Flow
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