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== Informacién importante | @ GHESA

EMPRESARIOS AGRUPADOS

J EA mantiene un control de calidad y validacion de software a
nivel de empresa y proyectos.

» El software que aqui se va a exponer normalmente no esta
validado y su uso en proyectos NO esta permitido.

» El software libre siempre se entrega sin garantias.

* Su uso, modificacion y desarrollo van a costa del usuario.
— Pero hay contratos comerciales jMas sobre esto a continuacion!

» La instalacion de software en ordenadores de EAI por el usuario
NO esta permitida.

* Usad el sistema de Softplan y CAU para la instalacion de software.
Comprobad las versiones validadas y para cada proyecto.

» En caso de duda, consultad los programas de calidad de la
empresa y del proyecto.
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== Informacién importante II @ GHESA

EMPRESARIOS AGRUPADOS

4 Los logos y marcas son propiedad de cada proyecto y/o
compania.

1 NO soy un experto en estos programas, la informacién
transmitida puede ser incorrecta.

» No me hago responsable de las consecuencias de su uso.

» Los programas seleccionados no representan la totalidad.

Esta presentacion esta bajo la licencia
CC BY-SA 4.0

(iCompartid este conocimiento!)
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—r Objetivos y estructura

EMPRESARIOS AGRUPADOS

@ GHESA

J Objetivos del curso
» Saber qué es software libre

» Ver qué soluciones existen

» Que se use mas software libre en este mundillo
4 ;Preguntad!
3 [ndice

» Introducciodn al software libre

» Software mecanico
» Software eléctrico
» Software de otros campos

» Software para el dia a dia y hobbies
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EMPRESARIOS AGRUPADOS Ingenieria y Tecnologia, S.A.

:Qué es el software libre?
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= El porqué @ BHESA

EMPRESARIOS AGRUPADOS

4 El software, desde los afnos 80, se ha ido transformando en una
caja negra o jardin vallado

4 Richard Stallman inicia el proyecto GNU para crear una solucion
completamente libre en 1983

J Hoy en dia muchisimas soluciones son libres
» Android, VLC, 7-Zip, Moodle, Zlib, SQLite...
» Firefox, Chromium, WebKit (Safari)

\4

Linux (el internet se basa en Linux, también la intranet!)

\4

OpenSSL (encriptacion para conectarnos a bancos, web...)

\4

Y muchisimo mas, hoy lo veremos
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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/
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== Definicion de software libre @ GHESA

EMPRESARIOS AGRUPADOS

1 También se le conoce como software de codigo abierto

» Prefiero no usar esta terminologia

U Definicién segun la FSF (Free Software Foundation)

» Se han de cumplir cuatro condiciones

* Se puede usar para lo que se quiera
— {ESTO INCLUYE SU USO COMERCIAL!

* Se puede estudiar y modificar todo, el cédigo fuente es un requisito

* Se puede compartir y distribuir sin restricciones
* Se pueden distribuir los cambios

4 Hay muchas licencias que cumplen lo anterior, pero cada una a
Su manera y no tienen porqué ser compatibles
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https://www.gnu.org/philosophy/free-sw.html#fs-definition

== El valor de la libertad @ GHESA

EMPRESARIOS AGRUPADOS

A nosotros como usuarios, el software libre presenta
» Menores costes (normalmente 100% gratuito***)
» Comunidad con la que interactuar
» Soluciones muy buenas y excepcionales para aprender

» Desarrollo generalmente orientado a los usuarios

J Como ingenieros
» Poder ver las tripas de como esta disenado y qué hace
» iNinguna limitacion! Corre tu simulacion en 100s de CPUs

» Poder desarrollar soluciones propias

llllllllll

- El software libre se usa muchiiiiiiiliisimo en investigacion

» Costes notablemente menores

» Comunidad pasional y experta en muchos casos
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== La sostenibilidad del software libre @ GHESA

EMPRESARIOS AGRUPADOS

4 Formas de desarrollo comun

» Centros publicos (dinero del contribuidor)
* Public money, public code, FSFE FOSDEM 2023 presentacién

» Proyectos pasionales

» Proyectos apoyados por la industria (ver Linux, OpenSSL)

» Proyectos desarrollados por la comunidad
- Apoyo comunitario (conocimiento, tiempo, ayuda, dinero...)
J Formas maés puntuales o innovadoras

» Corporaciones que abren sus soluciones internas

» Companfias que comercializan software libre

* Soporte, documentacion/cursos, desarrollo personalizado
* Soluciones privadas ancilares
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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.

Software libre técnico de
aplicacion generica
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== Lenguajes de programacién @ GHESA

EMPRESARIOS AGRUPADOS

Python se usa un C++ es
montdn como probablemente la

lenguaje de interfazy ~ madas comun para
scripting la base

R, estadistica,
analisis de
datos

Fortran, antiguo
pero bien
potente

Julia es como Python,

pero hecha para el S.
XXI
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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/
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== Programacion de sistemas criticos @ GHESA

EMPRESARIOS AGRUPADOS

Ada: lenguaje de programacion Ada/SPARK se usan en
desde sistemas “embebidos” sistemas criticos:
hasta infraestructura - Eurocontrol (2.3MLOC)
- TER/Paris Metro
SPARK: parte de Ada que es - Eurofighter
verificable usando métodos - Airbus/Boeing
formales - Cyberseguridad

- Petroquimica
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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

= istemas de calculo @ GHESA

EMPRESARIOS AGRUPADOS

Ingenieria y Tecnologia, §.A.

Alternativas a Matlab

GNU Octave

La sintaxis es
mayoritariamente
compatible con Matlab

file Edit Debug Window Help News

Fl =l B 9 |current Directory: | rapprshareroctavera.aoimiplotrdraw vlA @B
File Browser & x | Editor & | Workspace & x
pishare/octaverd 4 0/miplovdraw v | A [E | File Edit View Debug Run Help Fiter [
Name v 0o B a8 5c X B QD0 & ¢ B9 B ¢ u Name v dlass Dimension  Value
£ rosem n double £y 0
sombrero.m € v double a1xa1 314
£ satterm Elll Author: Twe x double a1 8,78
£ scatter3m 21 ¥ double 41x41 8,8,
= 52 [tunction [x, y, 2] = sombrero (n = ¢1)
£ semilogxm s
540 if (nargin > 2) 3 =
55T print usage (): Figure 1 vAQ
S6 [ etseit (n o= 1)
s | error | File Edic Help
S8 | enair .
s © z+ z @ T, § Axes Grid Autoscale
6 [ yy) = meshoria (linspace (-8
61 [ r=sare (o ) v epsi |
©a2 | zz=sin(n ./r
&
64E] if (nargout == 0)
6] surt (o oy, z2)
6 | elseit (nargout == 1)
e[ x-z
6 [ euse
e[ e Variable Editor & x
L »
nl z-m % B @ ~
Command History ex || 72| enair | -
X HEx
Fiter () line: 62 col: 1 encoding: UTF-8 eol
- 1 2 5
sombrero Command Window &xl2 BN EX)
>> sombrero 30l -s 7.6 7.2
4 8 7.6 72
- T stopped in /app/share/octave/a.3.0+/1 53-8 7.6 7.2
a L 02 = I EX S
debug> |
= = 72| -8 7.6 7.2
o E s 8 7.6 =)
] s -8 76 2
© 10 -8 -7.6 -7.2
(7.2248, 5.5732) ) 7.6 7.2
! S 7.6 B2
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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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e~ CAS (Computer Algebra System) @ GHESA

EMPRESARIOS AGRUPADOS enieria y Tecnologia, 5.A.

wxMaxima 0.7.1 [ unsaved ]

%WC_tOlS(WC X)'=b|OCk([VarS;retva|:[ File Edit Maxima Equations Algebra Calculus Simplify Plotting Numeric Help

lables contained in Wc X ¢/ - 0% @ ©

(%i1) is(6%9=42);

X4 N ) dalge u Plot 3D x]
W) axXima Plot 3D
Yol pIot3d(cos(sart(x ~2+y™2)), [¥,-2*%pl,2*%pi], [v,-2*%pl,2*%6pi],

[arid,50,50], Expression [cos(sqrt(x~2+y~2)) ]

,)) then [anuplot_pm3d,truel); ‘ ‘ . . e
Output file "/homefomegatron/maxout.png”. RELEE e =

. ,), Variable: [y |from:[-2#p1 |to:

os{sqri{y"2+x"2)) —— Grid: X

i ézg Format

>

)I — :gg = a Options: [ |V] pm3d
e . =6 s - Plot to file: [ ]
B 24 = 8_;"--“ [@Qance\l [ <JoK l

(%I3) matrix([x"2+x,y 2+y,2 242X "2,y " 2,27 2L [ "2+, y " 2+2,27 2+ x]);

2+ x y2+y 24z

%03) | x* 42 2
Alternativa a Wolfram,

. (%i4) 'integrate(x/(1+x73),x)=integrate(x/(1+x"3),%);
Matlab (symbolic)
(%04) [Sx dX=fag(xz-x+1)+amn[ﬁ]ihzg(x+1)
x®+1

6 NE) 3

Los CAS nos permiten
. o (%i5)
trabajar directamente o W)

SObre Va riables, no de [ Simplify H Simplify (r) " Factor “ Expand " Simplify (tr) “ Expand (tr) " Reduce (tr) H Rectform “ Sum... " Product... l
o | Sove.. |SoveODE..| Diff. | Integrate.. | Limit.. | Seres.. |Substitute..| Map.. | Por2p.. | Piot3D.. |
forma n u merlca | |Ready for user input
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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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== Investigacion operativa @ GHESA

Ingenieria y Tecnologia, §.A.

Coliop4 - transportation-tupel-data.cmpl

= E o o @I () = : p
: Jm X LB 2D § § p ¢
ey 2 W Output  Solution
Ty %
#
%data : plants set, centers set[1], routes set[2] , c[routes] , s[plants] , d[centers] transportation-tupel -data.cmpl
s%display nonZeros transportation-tupel-data. cdat
variables:
x[routes]: reall@..];
objectives:
costs: sum{ [i,j] in routes : c[i,j]*x[i,j] } -»>min;
constraints:

supplies {i in plants : sum{j in routes *> [i,*] : x[i,31} = s[i];}
demands {j in centers: sum{i in routes *s> [*,j] : x[i,j1} <= d[j];}

Problem transportation-tupel-data.cmpl
- Nr. of variables 8
. :
! Nr. of constraints 7
Objective name costs
Solver name CBC

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

Alternativa a ILOG Object?ve status optimal :
CPLEX’ Gurobi’ AM PL’ Jjective value (min!)

Variables

e_tC Name Type Activity Lower bound Upper bound Marginal

x[1,1] C 2500 0 Infinity ]

x[1,2] C 2500 1) Infinity ]

x[2,2] C 1500 0 Infinity ]

. x[2,3] C 2000 0 Infinity ]
ConJ un‘to de x[2,4] C 2500 0 Infinity [
x[3,1] C 2500 1) Infinity ]

herramientas de |
O p'ti m izaC i é n M I N L P Name Type Activity Lower bound Upper bound Marginal

supplies[1] E 5000 5000 5000 3
supplies[2] E 6000 6000 6000 6
supplies[3] E 2500 2500 2500 z
demands[1] L 5000 -Infinity 6000 1]
demands[2] L 4000 -Infinity 4000 -1
demands[3] L 2000 -Infinity 2000 -4
. ‘ demands[4] L 2500 -Infinity 2500 -3
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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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Diagramas técnicos

BHESA

Ingenieria y Tecnologia, §.A.
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https://qelectrotech.org/gallery/
https://qelectrotech.org/gallery/
https://qelectrotech.org/gallery/
https://qelectrotech.org/
https://qelectrotech.org/

—— Diagramas sinépticos y organizativos @ GHESA

EMPRESARIOS AGRUPADOS

Ingenieria y Tecnologia, §.A.

Gurrently undar reviaw Process 2 Progress :
Engineerin
Onboarding and offboarding tasks J J reports Management
*Contract signed Progress. Y
Prior to first day Employee handbook Desired reports
IT equipment reserved functionali
£0ffice tour
#Team intros _ Process 1 Process 4
First day Desired Necessary
functionality System Study resources Detail Chosen Progress
P Investors Preparation Existing o reports
documentation
2\ Shadow team members
Software training \
" Documentation Elaborate Equipment
. Asslgn projecta/tasks from similar projects cost/benefit Models specification
First month Set goals ratio Frocese3
*Get team feedback A y A 4 rocess
Resources List
£Feedback and review ON-DEMAND SYSTEM DEVELOPMENT System Solutions
System
A ~ A Advantages
Certificates, Version System Design and Limitations
system specs version specs
2 z libraries , v L2
Tasks/projects reassigned £Handover Tl e ot
.
D I a g ra m S Account deactivaticn.'dalsiian) Engineering s;‘set:m '::mi:s;': Negessgirgs;em
System Construction Testing
specs
IT hardware return N——
M M M Progress Hardware and
ternativa a isio, Yoo [ S o
. Progress
Lucidchart T e
Last updated: May

Muy util para

Planning based on

Raw materials 4—// A/nﬁ/ e — “_FDHL\ ( £
P/ nacer —
AN
AT/ Y sinopticos -
/ / \ técnicos f
N o e - - B o [ (P&IDs, I
. . S
A _ A _A_ A __ A flujos...) |
= (=== = | E=
PO O e I e I iYA VALIDADO! | o—C=—C=—"o
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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/

== Librerias de fluidos y propiedades @ GHESA

EMPRESARIOS AGRUPADOS

Mutah@n

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

Cantera

Librerias para ionizacion e Alternativa a CHEMKIN.
interaccion molecular Combustién, modelado de
(reacciones) cinematica quimica

e
CoolProp F

Alternativa a REFPROP. Tiene mil interfaces, muy
util como calculadora
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https://reaktoro.org/
http://www.coolprop.org/
https://github.com/mutationpp/Mutationpp
https://www.cantera.org/

== Simulacion genérica y multifisica @ GHESA

EMPRESARIOS AGRUPADOS

Alternativa a Dymola, SimulationX,
Wolfram System Modeler, Simulink...

OMEdlt

: N{f /

2 ¥ Ya esta en uso industrial de gran escala:
BOSH, ABB, DHI, Molten Salt Solar Power

Basado en el lenguaje estandarizado
Modelica

Alternativa a COMSOL, ~ANSYS 5§
Simulacién multifisica por elementos | | I l I I l e r
finitos o particulas
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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 | @ GHESA

EMPRESARIOS AGRUPADOS

6 combustion chamber
q_limits FI .
‘ Lk \-—ﬁm
uMax=5e5 FY Y

®

mo|fesHpad) bsaad 1pnpod

inertia speedSensor
/? iDL (J
O { =
[T radfs
;_:’I/_'\ J=1 kg.m2

DLR

Simulacion de sistemas fluidos, mecanicos, eléctricos, quimicos, control,
etc. Muy, muy capaz.
Ejemplo: simple simulacién de una turbina de gas.
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https://thermosyspro.com/
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OpenModelica ll

@

BHESA

Ingenieria y Tecnologia, §.A.
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https://virtualmbdlabmodelica.net/
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ElmerFEM |

@ GHESA

533388

»ikiki

l6sec

125&(2

COMSOL

Tsec 12sec l6sec 20sec
420 420 ﬁg 1
, s ' Ta, 400 : - Wm
o L =ve a0 S e O :=-‘~'<:‘ . :
280 4 = —. 380 'l 380 T
z % L3 % 370 4 L T« Comsol
™ " | = Comsd 2 380 . " Comsd| 5°% 2 S |
g : B s £,
£330 . £ 340 L] 340 4
2 [t o g 330 S
il 3204 v 320 '
. -' 310 4 =
my 100 4 ® 300 -
= 280
o s 10 15 20 280 - T T - - 280 - . - - -
e 0 5 10 15 20 0 10 20 30 40
it . Time(s) time(s)
timestep  (0,1,20) (0,0.5,20) (0,0.5,40)

Calentamiento de una patata en un microondas con control
explicito de la radiacion... ;Girotron en un stellarator?

FSI acoplado:
membrana flexible

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
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== ElmerFEM I @ GHESA

&
- | | . | | Figure 27.3: Temperature (upper figure) and velocity (lower figure) distributions of the toy glacier sitling on
a bedrock.
Figure 29.3: Concentration at time: 0, 2, 15, and 45 ticks
Electro-6smosis Glaciar sobre roca. Termo-mecanica
Hay acustica, electromagnetismo, radiacion térmica, DEM,
adaptacion de malla...
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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
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== Sistemas de computacion genéricos @ GHESA

I MOOSE

Sistemas de simulacién genéricay
manual. Interesantes para
aplicaciones especificas. FENniCSx

No hay equivalente propietario

FF~ FREEFEM

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

EMPRESARIOS AGRUPADOS y optimizaci()n ]

File View Help

' @ ¢ H

OpenTURNS _ [Model creation
Available models Available functionalities

"“x\ » ¥ Physical models Vector function

» % Metamodels - Evaluation

- Calibration

- Optimization

Python model - Design of experiments
- Central tendency

- Sensitivity

- Reliability

- Metamodel

Coupling model - Screening

S Analisis estadisticos, UQ @ GHESA

Ingenieria y Tecnologia, §.A.

Symbolic model
» &) Data models

,
Ea—a iSe integra con — - Evaluaton

- Central tendency
— Code_Aster (Salome) y Python Field model
_’ ‘s Plg;ggg;l __-ata sample

- Data analysis
Data model - Marginals inference

mmmmd OPtimization Ta m b i é n CO n I 0 q u e Se - Dependence inference

- Metamodel
.
Design "t ) Design uft o) Metamodel =) Export P I G U I
e d ©Xperiments experiments ¢
creation evaluation CiRstioy 1 il e rS a S
Probabilistic
L model Q Sensitivity
definition
Central - \
Limit state e e \
Q 0 Re"ablllty
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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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Analisis estadisticos, UQ
y optimizacion Il

@ GHESA

UJAKOTA

Cuantificacion de
incertidumbre, optimizacion y
analisis de datos.

Se usa bastante en el sector
nuclear y aeroespacial. Se
integra en unas cuantas suites
de optimizacion potentes

A
RAVEN

Es otra posibilidad (INL). También en uso
nuclear:

TH HTSTR NK

Figure 2 - TRACE TH and HTSTR models, TH-HTSTR-NK mapping

3. UNCERTAINTY PROPAGATION METHODOLOGY

Setof N
Core simulation
— results

SR

Figure 3 - Uncertainty propagation from nuclear data and material properties

Fernando Oleo Blanco
2023-06-07

28 TEC.3379
Software libre para la ingenieria y mas


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

—m—; Optimizacion multidisciplinar, analisis
& & ) y @ BHESA
EMPRESARIOS AGRUPADOS c O n t ro I ngertorisy Toemclogin, 5.2

Libro de aprendizaje
excepcional gratuito

* . 7 e Dvmos:

-2 N T optimizacion de
Se usa mucho en el sector sistemas
aeroespacial dinamicos
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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/
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== Visualizacion de resultados, datos @ GHESA

ParaView

Titanes industriales,
“creme de la creme”

eSS IS
¥ ST =l

that delivers | paraliel
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https://www.paraview.org/
https://visit-dav.github.io/visit-website/
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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/

EMPRESARIOS AGRUPADOS

== Plataforma para sistemas de simulacion @) GES

Ingenieria y Tecnologia, §.A.

SAHALOME

Volume ' iNo trae
.?.17 simuladores!
5.38
-3.59
1.80
oo Mallado

CAD Post-

in | Function_G Jout o procesado
in |EtudeToCode  [outem :in | CODE_ASTER [jouts bin | CodeToEtude §

[GEOM_MESH ] ; ommFile l[TempFieId } {*empFieId l[TempTop l %:J 60

[Hauteur I[Mesh -)l—)—l l“ sh l rLlEEh E

> GrpName g 0]
[Conductivi"CommFile } E 201
. LI 4
[Cormerr] S e | INIQESTION dE
04 == Simulation before optimization
Automatizacién T datos
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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/

PREF:Aé S Sa I o m e @ @QJ}I:I,.[E@ s@

U Usuarios de Salome y sus modificaciones

" @ Code saturne TRUS

code_aster eDF
framatome < ‘

T

SMARDDA

telemac

= CERFACS

CENTRE ELIROPEEN 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/

= Graficas @ GHESA

EMPRESARIOS AGRUPADOS Ingenieria y Tecnologia, 5.4,
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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.

Software libre en la ingenieria
termo-hidro-mecanica
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@ GHESA

Ingenieria y Tecnologia, §.A.

FreeCAD

a Catia,
SolidWorks, Solid
Edge, Fusion

enScad
CA

Incluido en FreeCAD

Alternativa basica

parameétrico, programable.

v 1947 4@ =

Tree view

7

Link005(M6x25-Screw
kOOB(MB-Nut) §
Link007(M6B-Nut)

k(Spindle_Carriage_F4
k001(Spindle_Steel P

k002(Spindle_Holder)

Fernando Oleo Blanco
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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/

o CAM @ GHESA

EMPRESARIOS AGRUPADOS

Kiri:Moto

Actualmente (2023), limitados a
generacion de 4 o 3+2 ejes

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

== Sélido rigido @ GHESA

EMPRESARIOS AGRUPADOS Ingenieria y Tecnologia, 5.4,

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

* Internal bending moment close to actuator connection oo s
beam
. Hydraulic
actuator cylinder
. " imposed
) Pipe line flow
50 4 -
= pipe

orifice
moment, Nm 0

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

-50 r Pierangelo Masarati - MBDyn Hydraulic Modelin
11me [5]

- V) () B
4 2 & |

-150 1 1 L 1

time, s
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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

EMPRESARIOS AGRUPADOS discretizaCién espaCiaI

N Generacion de mallado, @ GHESA

, 2 Aalla s
‘ 530 VE

A 1‘."\ I E |_ ’ ‘ ~ J ~\‘n
dxﬁ“ﬂf_?“f”/fd
NESLY)SIjL

Lpgrade

Jour meshes cfMesh
Mmg Platform MeshLab
Manipulador de geometria para
escaneos, analisis, etc
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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/
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http://gmsh.info/
http://gmsh.info/
http://gmsh.info/
http://gmsh.info/
http://gmsh.info/
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v

salome_meca

EXPERIENCE OPEN SIMULATION

Salome + Code_Aster
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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

 Desarrollado por EDF para estudios mecénicos y civiles
» Validacion de centrales nucleares y sus componentes
» Validacion de estructuras de generacion eléctrica
» Validacion de estructuras civiles
1 Code_Aster puede hacer practicamente todo
» Eficiente uso de recursos (orientado a superordenadores)
» Software libre, se puede modificar todo
» Automatizaciéon completa (Python)
» Materiales avanzados sin limite (complejidad de uso alta...)
» Modelos mecanicos sin limite

» iAlgo manual y no es trivial de usar! Ya daré un curso
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— Code_Aster II @ GHESA

EMPRESARIOS AGRUPADOS

VMIS_SG (MPa)
170

Alternativa a
Abaqus,
ANSYS,
Nastran

Solo termo-
(hidro)-

vic

Déformations plastiques équivalentes a 200000h de fluage

Eq. Plas. Strain
0 12I

0.1

lDEIﬁ
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

AR A

—— Altair® OpenRadioss

EMPRESARIOS AGRUPADOS

Simulacion explicita, B e
implicita y multifisica: "
FEM, SPH, CFD

Alternativa directa a LS-
DYNA (compatible con su
input)

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

wa
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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: 2Z.04e-01 F
min: —4.36e-03 FE min: 2.32e+00
I v I £.008+02
2.00e-01 . s . 5.71e+02
1.90e-01 (“ | |p||C|tO, 5.43e+02
1.81e-01
s 71E o1 II . 5.14e+02
s to) CFD
explicito) | egero
1 .52e-01 4.57e+02
1.43e-01 Laplace- 4.259e+02
1.330-01 4.00e+02
Helmholtz, etc -
elmholtz, etc j: 7=
1.052-01
5 5; oz 3.142+02
. e-
Pp—— 2.86e+02
7 .62e-02 2.57e+02
6.67e-02 2.2%9+02
9.71e-02 2.00e+02
4.76e-02 1.71e+02
#.818-02 1.43e+02
2.862-02
= z 1.14e+02
1.90e-02 Gy
a9 E25-03 8.57e+01
-3.13e-06 s 5.71e+01 L
Tineet oho0on o 2.86e+01
Egit;;ggl.éggooo T e A f‘*;"—;- 0. 00e+00 latfmeyc.frd
= =
= ARRE f‘?‘,‘:’f___ . . Animated
< Alternativa direct
Iz.ezxyoz | - erna Iva IreC a a
3.46e+03 .
3.27e+03 S
ABAQUS
2.91e+03
2.73e+03 -
2.55e+03
2.36e+03 e
2.182+03
2.00e+03
1.82e+03
Intenta ser
1.4%e+03
1.27e+03 .bI
L compatible con su
7.27e+02 3 N . .
5.462+02
input y funcionalidad
1.82e+02
3.598e-02
post . fhd : - e
Prescriked displacement 1& f U fCuCH A
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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
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Definicion y modelado de materiales @ GHESA

ijFunciona para
ANSYS, Abaqus,

Code_Astery

otros muchos!

MATERIALS

MFRONT

No hay equivalente comercial.
Permite definir de forma muy sencilla y eficiente
propiedades y comportamientos de los materiales

Fernando Oleo Blanco
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https://thelfer.github.io/tfel/web/index.html

AR A

== TFEL/MFront @ GHESA

EMPRESARIOS AGRUPADOS

Ingenieria y Tecnologia, §.A.

f@0SL Materiallaw; @Brick "StandardElastoViscoPlasticity” {

fiMaterial UOZ;
fiLaw YoungModulus Martinl989;
@utput E;
f@Input T, f;
@PhysicalBounds T in [8:%[; £/ Temperature is positive
@PhysicalBounds + in [8:1.]; £4 Porosity is positive and Lower than one
@Bounds T in [273.15:2610.15]; // Validity range
f@Function {
E = 2.2693el11 * {1 - 2.5 * f) * (1 - 6.786e-85 * T - 4.23e-83 * T * T);

Propiedades de los materiales

@DsL IsotropicPlasticMisesFlow; //< domain specific Language

@Behaviour Plasticity; A< name of the behaviour
fiParameter H = 22e9; £f< hardening slope
f@Parameter s8 = 288e6; Ff< elasticity Limit
f@FlowRule{ £ flow rule

i = seq-H*p-=8;

df dseg = 1;

df_dp = -H;
h 5

/4 Here the stress potential is given by the Hooke law. We define:
S/ - the elastic properties (Young modulus and Poisson ratio).
/74 Here the Young modulus is a function of the temperature.
£ The Poisson ratio is constant.
/7 - the thermal expansion coefficient
/4 - the reference temperature for the thermal expansion
stress_potential : "Hooke" {
young_modulus : "2.e5 - (1.e5*((T - 188.)/968.)%**2)",
poisson_ratio : 0.3,
thermal_expansion : "1.e-5 + (l.e-5 * ((T - 188.)/968.) == 4)",
thermal_expansion_reference_temperature : 8
¥
/7 Here we define only one viscplastic flow defined by the Norton Law,
/4 which is based:
/f - the von Mises stress criterion
/4 - one isotorpic hardening rule based on Voce formalism
/4 - one kinematic hardening rule following the Armstrong-Frederick Law
inelastic_flow : "Norton" {

criterion : "Mises",
isotropic_hardening : "Voce" {R® : 288, Rinf : 188, b : 28},
kinematic_hardening : "Armstrong-Frederick” {

C: "l.e6 - 98588 * (T - 18@) / 96",
D : "58@@ - 5% (T - 1808)"
¥
K : "(4208. * (T + 28.) - 3. * (T + 20.8)%%2)/4900.",
n:"7. - (T - 1ee.) / 168.",
Ksf : 3
b

Comportamientos mecanicos

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

OpenVFOAM@
© codesaturne

» SUZ

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
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Pressure(Dyne/em”2)
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Lie+Odle+d 2o+t derd detd Serb berd Tedd Berb Devb lee? Lle+7120471.3e471 40471 50471 60471 70471 Baed 20407

Time: 47.10 msec

Pressure(Dyne/cm*2) '_:'II.IFI ima
Lie+Mle+d 2o+t 3e+b dotd Sevd bed Tetd Bevh Dot le+? 1le+71.2e+7).3e+71.40+71.50+71.60+71 70+7] BasT 20e+07 o

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

Interaccion de onda de compresion
con la capa limite

—

Modelos Mach
0.0e+00 1 2 3 4 5.1e+00

termoquimicos —— L e ——
basados en

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/
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== Acoplamiento de cédigos @ GHESA

/"‘preCICE\

A Coupling Library for Partitioned
Multi-Physics Simulations /
OpenFOAM A \ z A deal Il
SU2 1 FEniCS
@, Nutils
—_— CalculiX
[j[j code aster
o , MBDyn
communication data mapping
*9-0-0-0-0-~
\ Y
In-house L L .
LA S e — > Particle solver
solver
coupling schemes time interpolation

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

No hay equivalente propietario y
probablemente nunca lo haya
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https://precice.org/

Energia, HVAC y amigos

@ GHESA

~——
' OpenStudio
|

Calculo energético de
edificaciones: HVAC, radiacion,
controles, economia, etc.

Integra Radiance y EnergyPlus

System Advisory Model (SAM),
desarrollado por NREL

Open
Sustainable

Technology

. i
5,
2

Andlisis tecno-economico de
tecnologias renovables.
iMuy potente!

nLFEI\IERGY
Landscape

Seleccion de
herramientas por
tipo y objetivo. Muy
util

Ladybug tools. Integra muchos

sistemas en uno solo (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 . Thermal

energy storage
4 tanks

Paraboiic
troughs

Toal sl Cons User inputs
Fin 5 . Total Instaled Cost $74,179,894.07
Installation and CnterConty 611 o
o] OPErating costs
T e i
Fixed Annual Cost SR 0.00 sjyr 0%
Five Cost by Capacty TN 1500 spavar 0%
Variable Cost hymmnm- 000 spwh 0%
prrrm e
Jan Feb Mar Apr M;
e B s
L s 7 s
o '—
i @ syrmaces
S 74567 e RIS RSN 2 e SwaghtLne 7 years
e L= =1 Financial parameters: debt,
Performance modt‘al.output faxes:and incentives
kWh of Electricity
N Energy Price (s/icu) 15 i oum o
) e oae
e s
Performance e 5 5 p . . v 532
: m— | ovicmar i) o mam s SN B = —
Adjustments o = e F 2 2 : : fmn =0, e
T e s 0 i Result: Project cash flow and metrics | s
Total operating expense (3) O CRARES LGS MAERE 722486 7«1,51—1& Ffﬂmm, D i:‘;jm

Analisis de costes

Simulacidn y validacion de
dos sistemas de CSP

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.

128013 419432
M| eadz 86606
1501.6 1m.11a
561792 991244
1039.24 796 481

37 860,120 3
.g. _{i‘fuj E\ﬂ? _?ﬁ‘ - 1500 1203 -300 o 00 000 1500
Posiion. east-wast jm)

Heliostat Fisld Power Cycle
Design paint DN 50 Wiimt Design furbing grass cutput 122 MWe
Salor multile 24 Estimatec] groa to et conversion factcr | 0.0
Riecahver thermal poswer 711 M Estemated et aitpit at desgn inamenlats)
Toaver and Recciver Cydle thammal etficency|
1 bl Bsim it b L Cysle thermal power |
HIF colel Bsmipessis: s C
Thermal Siomge
Full load howrs of storage| 10 howrs
Solar fiald howrs of storage 436667 hours
Heliostat Field
Import... M Podition ¥ Position ~
154225 572804
Exprort. 739977 |-825.158
319582 |-791452 i
Copy 16360 56104 &
Paste -1551.76 0713239 %
155318 348336 B
Heliostats: -
]
2

[ Generate hebostat layout using tower dimenslors  Calaulate Optimization Settings

[ iyprimize hebostat layout and iower dimersions Calaate

Initisl optimization step size 006
Solar flskd geametry aptimization calculates the number of helostats Mavimum optimization iterations 200
abyove, and tower height, recetver height and diameter on Tover and Optimization convergenae tolerance 0001

Receiver 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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¢ FloorspacedS

@SketchUp

T b ey v e S By Ty Doy

'-_nT'_'_‘I:-:»..

[S{o(F{B(x{@e(Me{s(2{r{n{c]

Edit and create spaces, thermal zones, HVAC
systems, schedules, loads, constructions, and
more using the OpenStudio Application.

Develop geometry using one of the available tools.
Additional Inputs
Building Component Library IINREL
v Gl i | R
Start a Naw Group . 5
= = 9
¢ ¢
Measir e

The Building Component Library (BCL) provides
an online source for standardized model inputs
and energy conservation measures.

Energy conservation measures, reporting measures,
and quality control measures are available in the
OpenStudio application and in PAT.

L 5
W 5 MDD 012 - Temaieen and Davipes

L R |

W - Demann by Pegmtinn bt

L = qnu--—mm.}

W e Ao e
* Conaucies S

= emigig
b s

ParametricAnalysisTool (PAT) enables drag-
and-drop energy efficiency measures to alter the
baseline model and create design alternatives.

PAT performs life cycle cost analysis of design
alternatives, runs automated quality checks, and
packages simulation results for upload to EDAPT.
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https://openstudiocoalition.org/getting_started/getting_started/
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== Esquematicas y PCBs @ GHESA

EMPRESARIOS AGRUPADOS Ingenieria y Tecnologia, 5.4,

€cad

Alternativa a Altium Designer, Autodesk
EAGLE, Proteus PCB...

DI v B2 Ry
H
o ) "

B e
F T

75, C1t o hod 055 shutdoun
Hor wibot 85 4

Fite: power.seh
Title: ULX35

Size A Dot 01
iCod DA Ticad 599,07 a5 T1ZwdTegi=1 [ 5/t
T T T

Diseno esquematico y PCB. Trae muchas
herramientas auxiliares
Su uso comercial ya es extremadamente ST
comun. CERN lo usa para el disefio de sus
detectores

: Nt
RADIONA

.
CULU L UL L L CEE O

LCD4 BL 5 DC RES SDA SCLVCC GND

S 'erﬂ

completamente I|bre
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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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== Simulacién de circuitos @ GHESA

EMPRESARIOS AGRUPADOS

Alternativas a
Altium,
LTSpice

Simulacion B8
analdgica

Simulacion de
circuitos
digitales, logica
y CPUs
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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

- Diseno de componentes electronicos @ &
EMPRESARIOS AGRUPADOS y SimUIaCién de seﬁales Ingenieria y

componentesy ::
trazas de silicio -

i vad

CNC para PCBs

nd

jef display text imp
StarPCell (L=#

d

def produce inp

O Simulacion SPICE
» Xyce (HPC) IEEE SA Open P
» ngspice

OpenROAD - o 9

Timing Report @6
Settings Update
Setup = Hold
\Capture Clock  Required Arrival

OpenROAD y
OpenLane

Data Path Details | Capture PathD¢ | »

DRC Viewer a6 & -

PnR para disefos
en silicio

Type Violation

Load...

Hierarchy Browser a6 L
Instance 'Master  Instances *

T !;tff:“mr ibex_core 15,272/15, 1 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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Redes y sistemas eléctricos

Alternativas a
.4 .,., PETRYETIT 2 Siemens PSSE,

| ERA RS p—

Continuation power flow Schematic view

ETAP et al.

Map view

Profile import

L
|

Parameter diagnosis

X{)

Grid generator

Stochastic power flow

GridCal

. S \ £2
: L | P
i E_Q\ 12 - b / P
1000.00+ ! Ee bt N\ \éi ko i

Tower designer

a| ojua] % Wifl n| o] olm
.

4000004 /ﬁ?u
2 P A 1
Matpower R 7\
3000004 " s R o
o Lo et

2000.00

H—a3
T T T T T
oo 2000 _ 3000 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

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

| vale: zm

WX GUI Chooser
ID: ch
Default Value: 50

Help

ChO: Gain Mode: Manual
ChO: RF Gain (dB): 10
Cho: IF Gain (dB): 20
ChO: BB Gain (dB): 20

Choices: [90, 96, 102, 170...
Labels: ['1ch', '2ch’, '3c
Type: Drop Down

Variable
1D: freq
Value: 91.25M

WX GUI Slider
1D: 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
Sample Rate: 2M
V Scale: 500m

Y

Top Block

Minimum: -10
Maximum: 10

Scope Plot

(] Persistence

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

WX GUI Slider
1D: hoelay 7
Default Value: 50
Minimum: 0
Maximum: 100 1
Converter: Integer
Grid Position: 5.0, 1,1

n

Counts
(=]
v

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 ch3 »

Ch2

ar

Coupling: | DC

Marker: Line Link | 5 |

Time (us)

hsync: 300m

hdelay: 30

ch:

vdelay: 68

5

=

+

&

+

+

&

+

[ Equalizers ]

[ Error Coding ]

[ Error Comrection 1
[FcD]

[ FasTrak ]

[ File Operators 1

[ Filters ]

[ Fourier Analysis ]
[ GUI Widgets 1

+ [arl

= [wx]

AAIN L e b Diase

|E3| Persistence
Analog Alpha: 0.0010

Axes Options
Secs/Div:

Counts/Div:

Y Offset:

T Offset: =—
| Autorange

Channel Options

chi | ch2 | chz P
Coupling: | DC =
Marker | LineLink y |

Run
4ch | »

PUSHHIUSUL VUL T FL L L Y LRSI YL aUIY S

built-in source types: file fcd rtl rtl_tcp uhd hackrf bladerf rfspace
Using device #0 Generic RTL2832U SN: 77771111153705700

Argmax

Complex Conjugate

Found Fitipower FCO013 tuner Divide
Exact sample rate is: 2000000.052982 Hz Integrate
Using Volk machine: avx_64_mmx_orc
- = - Logl0 -

GNU Radio



https://www.gnuradio.org/
https://www.gnuradio.org/
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rocesos quimicos

@

EMPRESARIOS AGRUPADOS

@i File Edit Inset Toels Dynamics Utilities Optimization Resuhts Plugins Spreadsheet Windows View Help
R R RS G ROE 0 & 0 | 6|8t ) Solve Flowsheet (F5) =) Abort Solver (Pause/Break) ®55 L | Flowsheet States
Material Streams Charts i)ynlmrsMinlgll
Control Panel Mode | Search AEa e =mla e B8 M= & ST 4
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.
PID-012
L History
7 =1 15
| E-7H] 1 3 PV-01 4 =
mpa b : o
4 z
v L g
=SH——P———
. 1 FV-01 2 -
Alt e
ernativa a spen FIus !
) . T T T T
! B o 50 100 150
> Step
1 —w  —s =y

Modelos de fluidos reales, controles, barridos
paramétricos, programacion VB o Python.

Object Editors GENECSY Material Streams  Spreadsheet Charts Script Manager Dynamics Manager Results
File Edit Insen Tooks amics es  Optimization Results Plugins Spreadsheet Windows  View  Help Download Additional Components  —
HE-019
search || Control Panel Mode ~ States 000 |&|e|lale . s B " . B
< - [ s Results Appearance <] RO e RO @@ 0| B | Gsetngs +) 1) Solve Flowsheet (FS) =) Abart Solver (Pause/Break) -
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https://dwsim.org/
https://dwsim.org/
https://dwsim.org/
https://dwsim.org/

AN A
A AR
y 7 N
EMPRESARIOS AGRUPADOS

Neutronica

BHESA

Ingenieria y Tecnologia, §.A.

@

OpenMC
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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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=a Fisica de particulas @ GHESA

| Sx GEANT

A SIMULATION TOOLKIT

a
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4]
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G 107 -
%
o
n o o1
5 x5
x1
W«wxﬂj
1001
0.0 U.‘E 110 1|.5
True strain, -log(L/Lg)
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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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== Mapas e infraestructura @ GHESA

EMPRESARIOS AGRUPADOS

enieria y Tecnologia, 5.4

OpenStreetMap

Alternativa a Google Maps

Open Infrastructure Map
Red eléctrica, solar, agua, gas 'y
petréleo, telecomunicaciones

deLa Cereal

Sdbestacién
de Galapagar

y Getal
,I’t

Fuenlabrada

El lamo

Fernando Oleo Blanco
2023-06-07

73 TEC.3379
Software libre para la ingenieria y mas


https://www.openstreetmap.org/
https://openinframap.org/
https://www.openstreetmap.org/
https://openinframap.org/
https://openinframap.org/
https://openinframap.org/
https://openinframap.org/

— Organizacion de empresa
J P @ GHESA
EMPRESARIOS AGRUPADOS y proyectos ngertorisy Toemclogin, 5.2

4 Enterprise Resource Planning (ERPS)
» Tryton: presencia espanola/Europea
» Dolibarr: presencia Europea. Bastante conocido
» 0doo: no todo es abierto. Es seguramente el mas conocido
» ERPNext: sistema moderno y de rapida evolucién
U Organizacion de proyecto

» ProjeQtOr: herramienta muy completa y muy capaz: control de
calidad, tickets, usuarios, Gantt, tiempos...

» Taiga: sistema moderno de organizacién (Agile, SCRUM...)
» FrePPLe: administracion de sistemas de produccion

» OpenProject: muy completo, pero no todo es abierto

» ProjectLibre: tradicional y sencillo

Fernando Oleo Blanco 75 TEC.3379
2023-06-07 Software libre para la ingenieria y mas


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

EMPRESARIOS AGRUPADOS Ingenieria y Tecnologia, 5.4,

Search v Home widget to your dashboard -

GLOBAL VIEW AGENDA PROJECTS COMMERCIAL PROPOSALS ORDERS

gl g3 | bl Open: [ To accept | refuse a Open
L ate L pen iy Yy P 2 % P
14 My Dashboard i‘*“; SRR 22 ] T Open tasks : [ [ i Tobill
& Setup
INVOICES CONTRACTS VENDOR PROPOSALS PURCHASE ORDERS VENDOR INVOICES
o : . Unpaid i Services 1o activate : 0 o To accept | refuse : 0 . open : [} YD n
& Admin Tools E ‘ Services running : [ !“l Toclose: 0 E Awaiting reception m E
22 Users & Groups
BANK ACCOUNT MEMBERS EXPENSE REPORT LEAVE
- To reconcile : X o@s Subscription to receive £ To approve : 0
HITs Checks awaiting deposit : [ ‘=" i _l_.

Sales Orders per month T+ B2 Database Statistics
Number of orders by menth ZDE\Omoum of orders by month (excl. tax) Users Ciistomers Prospects Vendors Contacts/Addres..
. M 2018 N 411 315 B8 [ k] £10
W 2019 1500 W 2019
5 Members Products Services Commercial prop... Sales Orders

1000 13 @15 52 438 4 38

2
I I I I A0 I I I I Customer invoices Contracts Interventions Purchase orders Vendors invoices
N | e 1 g N | Ll |5 439 a4 a3 46 410
0O N D

J FMAMUJ J A S J FMAMUJI JASOND

Vendor proposal Projects Expense reperts Leave Donations

83 13 42 A3 33
Curently open tasks YT 4+ 8
= PROJ1 8 TK1007-0001 Analyze ~-25% 02:30/10:00
|

Proposals per month Y %@
= PROJ1 8 TK1007-0002 Specification ~-15% 02:00/05:00
Number by month Amount by month (excl. tax)

5 PROJT M TK1007-0003 Development —if L =

25 W 2018 W 2018
5 PJ1607-0001  TK1607-0004 Project preparation phase A 40.5% 21:00/200:00 i il s m2ms
[ |

15 10
4 PJ1607-0001 ® TK1607-0005 Project preparation phase B « 1.27% 11:11/300:00
[ 10

5

0.5 I I

Fyrf1 % e A 0 s T 11 8 I ) 0 e
Latest 5 news from Dolibarr.org News 848 JFMAMUJIJASOND JFMAMUI JASOND
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https://www.dolibarr.org/

== Dolibarr I @ GHESA

EMPRESARIOS AGRUPADOS Ingenieria y Tecnologia, 5.4,

. . - 7
Administracion de
b Project Contacts of project Tasks Time spent Overview Ticket Notes Linked files Events/Agenda
%" Leads | Projects proyectos' Costes’

New lead or project PJ2303-0250 Backtolist ¢ >

a
List ‘: 01_SOC_ABDERRAHIM_TERCER - e rS O n a S
List open leads H 01_soc_abderrahim_tercer - p

List open projects

Usage Follow opportunity Description
Statistics g P

Follow tasks or time spent
Tags/categories Bill the time spent Tags/categories
= Taskslactivities Visibllity * Everybody

New task Lead status Proposal/ iY m u C h O S O-t rOS

List Lead amount 20€

Statistics Budget e m éd u | O S |
@® Time spent Dates 03/08/2023 - ? *
List Priority

Podéis usar la

Linked files Latest 10 linked events (+] Ve rS i é n D e m O

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

1bli
24255 eDawd & Other Projekt PJ2303-9250 zmodyfikowany 04/19/2023 11:22 PM p u I C a

PJ2303-9250 pdf Q 111 Kb 04/19/2023 11:22 PN (]
[B2022-07-15_1055_46.png [ 1923 b 03/25/2023 08:15 AM (]
[32022-07-08_09h33_50.png [} 1834 b 03/25/2023 08:15 AM

N & List of shipments (187
& Products
S v 2 v v v
New product - - * *
List From E
Stocks to B

Stocks by lot/serial

P ro d Cto S a I m a Cé n P - Ref. Ref. customer  Third-party City Zip Code State/Province Country Third-party type Weight Planned date ...  Shipping met...  Tracking number Creation date
I I ots/Serials
J )

Variant atiributes 2 SH2304-0185 H0022SORIANA  Cdmx 03020 Montenegro m;;{;m 015;'5622;3 Transporter 04/26/2023 10:08 PM 04724
Statistics B

’7 .
e n V I 0 S e d I d O S Tagslcategories 2 SH2304-0164 FCLENTE 001_INS  Mad 0412612023 - :
) ) X X adrid 28029 Madrid Spain 0mg o Transporter 04/26/2023 0729 P 0472

. . % Warehouses 12 0412712023
S u I n I St ra O re S PEDOEETIED ¥ SH2304-0163 H FLAMEN&CO SEVILLA 41004 Sevilla Spain Retailer kilogram 12-00 AM Transporter 04/25/2023 06:36 PM  04/2:
I’T" ) g
List
.
C I I e n.te S Movernents ' SH2304-0162 OCBBANK [ NLTechno Greece Smallcompany  0mg RS2 Transporter 0412412023 0310 PM 0472
oo Bulk stock change 05/02/2023
Replenishment 2 SH2304-0161 F0022SORIANA  Cdmx 03020 Vontenegro 0mg T Transporter 04/24/2023 09:05 PM 0472
Stocks at dat
ocks atdate 2 SH2304-0160 F ARAMEX Tunisia Wholesaler 0mg 04/24/2023 0T:04 P 04/2
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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

Ingenieria y Tecnologia, §.A.

ProjeQtOr
& Projects ™ Activities [ Milestones 7 Meetings  [= Planning  ® Resources il Reports [ Absences (¥ Timesheet 2 Tickets :

— — .
--- @ =zutomatic run plan @- ?— [[H - E -
21 #1221 212 21 213] 21414 ] 21 #15] 21 216| 21 #17] 21 #18] 21 #19] 21 #20] 21 #21] 21 #22] 21 #23 | 21 #24 | 21 #25] 21 #26| 21 227 | 21 #28 | 21 #29 | 2 #30] 21 31| 21 #32 | 21 £33 | 21 #34 | 21 35 21 #36| 21 =37 21 38 |

08/03 15/03 | 2203  29/03 | 05/04 | 12/04 | 13/04  26/04 03/05  10/05  17/05 2405 31/05 07/06 14/06 | 21/06 2806 03/07  12/07 | 19/07 26/07 02708 0908 | 16/08 23/08 | 30/08 0609 | 13/09  20/09

ul 1
|= project one - maintenance F 1
'] bug fixing pm,
= project one - developement F 3
|~ Evolution X F Uz, M
Evolutoin X - Analysic [ S — ag. uz
Evolution ¥ - Development wd, aB
Evolution X - Tests L

Desdivery of Evolution X

Evolution X - rECETTE
[+] project two

|| Etude de cas

[+] Phase 1

[+] Phase 2

|- farmationl

DEBUT PROJ *

TEST

COMNCEPTION

REALISATION
SPEC
PREACTDUREF
ADMINISTTRATFI
JOEBREC

FIN DE REC
sl

{:C:}} Project #10 - formationl

|| V| B | | o8| B | o8| 8| | 9 HE O BB | | o | | | || B[

» Description * Allocations to projects @ - Progress
id = 10 + id resource profile start date | end date | rate (%) Dates and durations |
&M X 37 | ADAM Project Memb, 100
. & M X el smaer validated planned real requested
name | formation1 Om 38 | MARTINE Project Mamb 100
¢ W X ’ reject Member start date | 06/04/2021 | 15/03/2021 || 15/03/2021 04/01/2021
type [ Manual billed - &t 36 | PAUL Project Leader 100
. d dat ! !
o S m . BOOL DEV 2| Project Leader 100 end date | 09/08/2021 || 21/09/2021 30/03/2021
organization - -
+ id contact profile start date | end date | rate (%) duration a7 |d 133 d d 52 d

iHay una version Demo publica!
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https://www.projeqtor.org/en/
https://demo.projeqtor.org/view/main.php
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EMPRESARIOS AGRUPADOS

ProjeQtOR Il

@ GHESA

Ingenieria y Tecrologia, §.A.

Project : Al projects

ProjeQtOr

1 Projects ™13 Activities

P Milestones

i Meetings

[=l Planning

rz-, Resources

il Reports B3 Absences (¥ Timesheet

LT Tickets

& 5

project name

61 Abzences

project one

project one - developement

Forfait

Administratif

Manual billed

color project code client status

001-001

001-001-2

internal

client one

client one

{@:} Project #2 - project one - maintenance

health status

* Description
id = 2
name [ project one - maintenance
type [ Manual billed
organization
category
client | dient one
invoice contact
project code | 001-001-1
contract code | X23-472-722
client code
is sub-project of . project one
sponsor
manager G external project Ieader| » | 5] assign to me

color . " - reset

description

= Allocations to projects

[+ i resource profile

start date | end date | rate (3%)

& m 4 | analyst A

Project 100
Member

) id contact

profile start date | end date |rate (%)

profile

re not resource. 5

* Treatment

health status

quality level

trend "

status .[ enregistreé | ~ | B]qualifié
sécurisé = [+ | -
conforme | -
en cours d'amélioration | -
etude du besoin | -

overall progress

fix planning

non extendable project
under construction

exclude from global plan

iHay una version Demo publica!

do net include in planning calculation
forbid to add or remove items in planning
the project is not started yet

do not see all items on the global planning view

progress

QOT- - § dosed @

validated end date planned end done closed

100 % 23/04/2021

5%

15 % 01/06/2021

24/06/2021 24/06/2021

31/05/2021

* Progress
| Dates and durations |
validated planned real requested
start date | 14/04/2021 || 14/04/2021 05/03/2012
end date | 24/06/2021 | 24/06/2021 13/11/2015
duration 50 |d 50 d d 950 d
Costs and works
validated assigned real left revised
work 100 d 85,2 d 0ld 85,2 d 85,
cost (3 21544 € 0 € 21544 € 21 544
EXpENSE (3 0 € 0 € 0 € C
reserve 0 €
total cost 0 € 21544 € 0 € 21544 € 21 544
Steering
progress 0% expected Q%% wbs 2.1
Margin 148 d  15% £ %
priority 500
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https://www.projeqtor.org/en/product-en/screenshots
https://demo.projeqtor.org/view/main.php
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== Y mas y mas y mas y... @ GHESA

EMPRESARIOS AGRUPADOS

4 Editores: VSCodium, Emacs, NeoVim, QtCreator...
4 Organizacion (alternativas a Notion): Logseq, Appflowy

J Escritura: CryptPad, Standard Notes, Notesnook, Trilium

4 Al, analisis de datos: TensorFlow; Redash, Superset...
4 Control de cambios: Git (Gitea, Gitlab, SourceHut), Fossil

U Backend-Paginas web: Supabase, Appwrite, PocketBase, Hugo,
WordPress...

U Bases de datos: SQLite, PostgreSQL, MariaDB, FerretDB,
CouchDB, Redis, ArangoDB, InfluxDB, TDengine, Milvus...

U Infraestructura: Cockpit (VMs), Podman (contenedores),
Kubertenes-K3S (servicios), CNCF! (resumen de todo!)...

J Monitorizacion, métricas: 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/

== @ GHESA

EMPRESARIOS AGRUPADOS Tecnologia, S.A.

Y un extra, software libre para
uso diario y hobbies
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== Ofimética @ GHESA

EMPRESARIOS AGRUPADOS

D LibreOffice

The Document Foundation
jAlternativas a

Microsoft Office! O N LYO F FI c E

Alternativa a
InDesign

Revistas, posters,
panfletos

. Documentos de altisima
Scribus calidad
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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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EMPRESARIOS AGRUPADOS Ingenieria y Tecnologia, 5.4,
g B - = File Home Insert Layout References Review View Extension Tools =

A spelling A Auto Spellcheck [ Thesaurus & Hyphenation *3 Word Count - (& Record

[ Comment [ Delete Comment

2

11 Compare 3= Merge

@ Review ¥

L -2 -1 -~ x - 1 ' 2 . 3 ' 4 . 5 ' 6 - 7 . & : 9 . 1 o 1 . 12 1 - 1 . 5L 16 13 i Styles *
iiint x
linkx 1 AO0D =M@ B+ B
llint x )
‘ Hlint x - D
fromatob Contents 1 g
‘ ... from a Contents 2
- Contents 3
Figure 281: Context menu in Formula Editor onents ®
Figure R
i; NOte Frame Contents
The Elements window and the context menu contain only the most common 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. 9
Heading 3
Markup language Heading Caution
Markup language is entered directly into the Formula Editor. For example, typing the markup [ EEET
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 guickest way to enter a formula. Table 5 shows some 58
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. blewlChiptr
Table 5: Example commands using markup language Numbering 1
Display Command Display Command blumbering:2
a=b a=>b Ja sqrt {a} Page Break
= an2 a, an Subtitle
int f( ) g& > Table Contents
in X
Jf{x}dx 2a, sum a_n > Text Body
a<b a<=b 0 infinity Text Note
a times b . X ;
axb xy sdot ¥ Title
= [m] Show previews
276 | Crealting formulas
Hierarchical ~
Page 276 of 395 122,360 words, 703,729 characters First Page English (USA) G5600750 (k] - —C—— + 140%
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https://www.libreoffice.org/discover/screenshots/

cribus

@ GHESA

75,00%
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) »
X:|42939 ||¥:|5.253 mm ¥ 0%
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EMPRESARIOS AGRUPADOS Ingenierfa y Tecnolegia, 5.A.
Propriétés ®
P Fichier Editon Objet Insérer Page Tableau Extra Affichage Fenétres Scripter  Aide = I [ XY Z =
| : : s = : o > Ombre Portée
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] 200 100 0 ¥ - e (> otne,
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https://linuxfr.org/users/space_e_man/journaux/scribus-pour-notre-journal-oxygene

== Dibujo y photoshop @ GHESA
INKSCAPE % K R I I A
Dibujo vectorial Pintura y dibujo digital

__ | Edicion RAW i °
JoricTa 91 deimagenes -
Alternativa a g’”ﬂ
Alternativas a 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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https://linuxiac.com/krita-5/
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A
B
i

i e b

oo

o cllustratisns * Guideline: at -163 degrees ough {90.56 mm,124.70 mm); Shift+drag to rotate, Ctrl+drag to move origin, Del to delete
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https://inkscape.org/~Moini/%E2%98%85outline-overlay-preview-inkscape-11

== Audio y musica @ GHESA
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nAudamty

Navaja suiza para audio ARDOUR

Digital Audio Workstation
(DAW)

Notacidon musical

MUSEéscore

Alternativas a Adobe Audition, FL
Studio, Ableton, Sibelius...

Fernando Oleo Blanco 92 TEC.3379
2023-06-07 Software libre para la ingenieria y mas


https://www.audacityteam.org/
https://ardour.org/
https://musescore.org/en/
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Audacity
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File Edit Select View Transport Tracks Generate Effect Analyze Tools Extra Help
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f 1 f 1 f
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Stopped.

[oohoom14s
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https://www.audacityteam.org/about/screenshots/

== Ardour @
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Internal . o - Selection Solo
00:01:27:13 | 044|03]1732
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Tempo
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Home Score  Publish

Palettes - --

ey signatures

*  Time signatures

E=E

===
e= —¢——§

»  Tempo
Accidentals
»  Dymamics
»  Articulations
v Text
Lines
Repeats & jumps
» Barlines

v Layout
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Valse

(Posthumous.)
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https://musescore.org/en/node/330829
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= MuseScore Il @ GHESA
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File Edit View Add Format Tools Plugins Help Diagnostic Der_Abschied

Home Score Publish E Parts 6% Mixer B l:‘ @ 'ﬁ’}‘ 0:00:00:0
T T I R O T JJ £7 Jinr + &

Palettes +++ Instruments  Properties *Der_Abschied X
Add Palettes

6 ¢
4 o ; Der Abschied

rom "Das Lied von der Erd

Key signatures

Time signatures

Tempo

Pitch

Accidentals

Dynamics

Articulations

Text

Keyboard : >t

Repeats & jumps ' ﬂ========i’=="

Barlines p

B o e e s s e B S —— O} S——
Layout _{—_______l.—-

e e T — e S =t

IlI.lll.IHLIlI.lHI.IJI.Hll.HI.IHLHI.IHLHI.IHI.HI.HJ

Range selection; Start measure: 5; Start beat: 1; End measure: 5; End beat 4.875 Waorkspace: Default ITl Concertpitch  [] Pageview »+ @& Q

Piano keyboard
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https://surge-synthesizer.github.io/
https://guitarix.org/
https://guitarix.org/
https://surge-synthesizer.github.io/
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https://vcvrack.com/
https://vcvrack.com/

—— Instrumentos Il @ GHESA

Ingenieria y Tecnologia, §.A.

b k M load save save as  write audio instruments: ¥ note effects: T synths: ¥ audio effects: ¥ modulators: 9 pulse: T vstplugins: © other v
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iEs increible este mundillo!
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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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https://www.blender.org/
https://opentoonz.github.io/e/index.html
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Blender |
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Render Window Help

% File Edit

W, Action Editor View Select Marker Channel Key w

300 305 310

tongue_3_ik
tongue 2 ik
tongue 1 ik
mouth_low_ctrl
mouth_up_ctrl

nose_ctri

mouth_

mouth_corner_L
- - psych
cheek ctrl L o &

¥ v ¥V VvV VvV V¥V ¥V V¥ v VYyYyw
rrrTTEEREE YL’
<l i < <IN < < I < < ]

mouth cormer R ‘=

@~ Payback ~ Keying ~ View Marker

down F_260 blow
S S A
From Gizmo
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Animation

Pose Mode ~ View Select Pose

User Perspective (Local)

o Normal

@~

(324) Spring.high_proxy : sweater sleeve ctrl 1 R

Trackba

% Push Down 3§ Stash *5'~ 02_055_A.spring
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wonder
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* 0 00
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Y
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(® Ppose Context Menu
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Y &b A W~ Nearest Frame v =

}~  02_055_A.anim 15}

:l}_:f" /O
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|E ~ View Layer

[ < <]

<]
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=]
—
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=5
=y
=4
=
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<]

Reference

=~ W Spring.high_proxy
i
v Skeleton

Pose Position Rest Position

[
Layers:

N}

co@eeeo o

g@ocococooo

Protected Layers:

* Bone Groups

» Pose Library

¥ Motion Paths

Paths Type  In Range o2 <]

Frame Range Start
End
Step

A Nothing to show yet...

» Display

= extreme » \fiewport Display

>

* Inverse Kinematics
@ Start: 101
320 324 5

clench
A

» Custom Properties
exhaled
A

Spring.high_proxy | Bones:1/2,259 | Mem: 3

4 Calculate...

718 GB
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https://www.blender.org/

== Blender II @ GHESA
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) File Edit Render Window Help 3D View Fu Animatio yosit 2} sfault.002 c king Scripting b Video g+ &85 Scene 1] (& Al - Slow

W, Object Mode ~ Vrew Select ) (9 V]@ @ .0@ ‘J -.-
¥ Active Tool s

Scene Collection
character VE

slow - backgroundMountains

e

[ ! Select Box
ea

View Tool
4]

ag

slow - scattered rocks v_-,g
ground V
sun charger Q;

4]

* Workspace

ag

sun charger redLight 9

<]

cameras p = ‘.gz
lights Qz
bigRocks q]

G0 G0 G0 G0 G0 G0 G0 &0 GO
[ c 3o B o Jil o H o Ji{ < B0 i ]

[ <]

&5 Scene

v sy

Viewport Denoising &

¥ Ambient Occlusion
¥ Bloom
Depth of Field
Subsurface Scattering
Volumetrics
Hair
Shadows
Indirect Lighting
Film
Simplify
Wanderer Screen Space Reflections

Look around, Camera is locked to the view, so you always get depth of field. Motion Blur
Playback animation for a turn table. Freestyle

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

Slow" if your computer can handle it.
Display Device sRGB

Credits:

Wanderer, designed and created by Daniel Bystedt. CC BY-SA license View Transform  Filmic

Look Medium Contrast
Exposure 0.000
Gamma 1.000

https://dbystedt.wordpress. com/
https://www.artstation.com/artist/dbystedt

[— . Text: Internal Sequencer

)~ & World v View Select Add Node & Use Nodes &)~ World [ B~ View Text Edit Format Templates B~ README = = » ® Use Curves

8l Box Select '] Rotate View (® Object Context Menu Scene Collection | Vlerts:1,333,290 | Faces:1,485,937 | Tris:2,642,112 | Objects:0/2,516 | Mem: 2.73 GB | v2.80.74



https://www.youtube.com/watch?v=Kik4iZp5mjE
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/ Source
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https://opentoonz.github.io/e/usecase.html

== Grabacion de pantalla y retrasmision @ GHESA
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Open Broadcaster Software
Se usa un montén por “streamers”. De altisima calidad y flexibilidad
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https://obsproject.com/
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OBS 28.0.0 (64-bit, windows) - Profile: Untitled - Scenes: Untitled

File Edit View Docks Profile Scene Collection Tools Help

£ | Easy Game #4041969

*
-
-

ree
Tre e
B

SRR e
» B P

00 b b= bin e €h b
-

>
— >

¢ Cursos,
tutoriales?

&

Options

cVideosy
retransmisiones?

No source selected £ Prc

Scenes S Sources T Audio Mixer

Scene & Image o a Desktop Audio

-60 55 50 -45 -40 35 -

Starting Soon ™ window Capture ® -

Be Right Back P Video © & VigAux

) 60 55 -50 -45 -40 -35 .
Just Chatting ® Browser O g 6

Cameianh o’ Color Source

OBS
Open Broadcaster Software

Home Download Blog Help

B w ) Wcontribute

Forum

OBS Studio

Latest Release E8 @ ) 28.0.0- August 31st

Scene Transiti...
Luma Wipe

Duration 3000 ms

)5 -20 -15 -10 -

- q)

Controls

Start Streaming

Start Recording
Start Virtual Camera O
Studio Mode
Settings

Exit

LIVE: 00:00:00 #% REC: 00:00:00 CPU: 22.3%, 60.00 fps
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https://obsproject.com/
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y 7/ = Edicion de videos
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Editores no lineares de video
(NLE)

hotcu

Alternativas a Adobe Premier Pro,
Vegas Pro, Final Cut...
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https://kdenlive.org/en/
https://www.shotcut.org/
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https://kdenlive.org/

— Desarrollo de videojuegos

EMPRESARIOS AGRUPADOS y realidad virtual

GODOT
&

Util para sistemas interactivos,
simulaciones y de realidad aumentada
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https://godotengine.org/
https://godotengine.org/features
https://godotengine.org/features
https://godotengine.org/showcase/pingo-adventure

== Nube privada @ GHESA

EMPRESARIOS AGRUPADOS

[Nextcloud

Buena alternativa a Google Drive y Microsoft.
ilncluye casi todos los servicios, como edicion de documentos colaborativa!
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https://nextcloud.com/

== Sanidad con impacto social @ GHESA

EMPRESARIOS AGRUPADOS

1 GNUHealth

The Libre Digital Health Ecosystem

ERP para hospitales: Usado en:
* Fichas de paciente e Argentina
* Personal Health Record (PHR) * Cruz Roja México
* Fichas de laboratorio * Laos
* Fichas del hospital e Camerun
* Electronic Medical Record (EMR) * Gambia
* Hospital Management (HMIS) * Espafa
* Health Information System (HIS) * Pakistan
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https://www.gnuhealth.org/
https://integra-ment.com/

== 'Y muchos otros! @ GHESA

EMPRESARIOS AGRUPADOS

FontForge Thunderbird

%3 GNUCASH

Administracion de
finanzas

Diseno tipografico

Cliente de Emails iHasta videojuegos!
0AD

Penpot App
Diseno de aplicaciones y Web
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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/

AR A

== Ademas, la filosofia libre también se aplicaa... @) GHESA

EMPRESARIOS AGRUPADOS

Jd Creaciones artisticas o documentales

» Ver las licencias Creative Commons (CC)

4 Incluso las tipografias tienen licencias

» Arial, Calibre, etc NO son libres. Alternativa: Kurinto Fonts,
Google Fonts, Fontlibrary, Fontesk-OFL

» La licencia mas comun para fuentes libres es la SIL OFL

J También los formatos de video

» Los tipicos .mp4 (archivo de video), estan codificados usando
tecnologia H.264 o0 H.265: NO son libres

» Para no pagar licencias, Google, Netflix, etc han creado codecs
libres: VP9 y AV1

4 ;Y las apps de los méviles también! Ver 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.

Conclusiones
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== Cerrando ya este curso @ GHESA

EMPRESARIOS AGRUPADOS

1 Hay una grandisima cantidad de soluciones

» Muchiiisimas no han sido cubiertas aqui. jBuscadlas!
* Ejemplo: ;Analisis micrografico de cristales? Fiji

» Alguna siempre nos viene bien, aprovechadla

J Compartid esta informacion
» Familia, amigos, uso personal

» Uso universitario, educacional: jMoodle!, Oppia, Canvas

4 Id poco a poco, no intentéis cambiar todo de golpe

U Algunos problemas “solo” se pueden resolver con software libre
(flexibilidad, capacidad, costes...)
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https://fiji.sc/
https://moodle.org/
https://www.oppia.org/
https://github.com/instructure/canvas-lms

= Reglas basicas y generales para buscar una
>S P @ GHESA
EMPRESARIOS AGRUPADOS buena alternatlva Ilbre ngertorisy Toemclogin, 5.2

J Usad un buscador

» “open source alternative to XXX". XXX software propietario
» “open source YYY”. YYY untema (FEM, CFD, dibujo...)

J Analizad las distintas posibilidades

» A nivel de usuario

¢ Tiene lo que busco? ;Comunidad grande?
¢Buena documentacion? ;Tiene recursos de aprendizaje?

» A nivel de empresa

¢Hay una empresa con soporte por detras? ; Comunidad grande?
¢Usa tecnologias similares a las ya implantadas?

— Lenguaje de programacion: C++, Python, etc... Bases de datos...
¢ Esta actualizado, es moderno? Esto es relativo a la industria
¢Licencia? MIT vs BSD(2/3) vs Apache v2 vs (L/A)GPL v(2/3)
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AR A

== De todas formas, siendo honesto... @ GHESA

EMPRESARIOS AGRUPADOS

4 Algunos programas son muy manuales y no traen muchas
“librerias” preconfiguradas

» Ejemplo: Code_Aster no trae una libreria de materiales, tuberias,
etc. La GUI no ayuda mucho al usuario...

U Y a eso se le afiade una dificil curva de aprendizaje

U La verificacion de los programas cuesta dinero

» Muchos tienen librerias de pruebas validadas y son reproducibles,
pero esto se suele pagar

J Es un poco dificil de encontrar soporte externo en algunos casos
para fallos, mejoras...

Fernando Oleo Blanco 119 TEC.3379
2023-06-07 Software libre para la ingenieria y mas



— Recomendaciones para juzqgar alternativas
A @ GHESA
EMPRESARIOS AGRUPADOS I b re s Ingenieria y Tacnologia, §.A.

4 El software propietario:

» Busca hacerse una dependencia

* No interopera con sistemas externos. Crea deuda técnica
* ¢Subscripciones anuales? Abusa la dependencia

» Pueden cambiar las condiciones (cambios de licencia CERN)

» Los cambios pueden no adaptarse al usuario, se buscan
principalmente beneficios

U Hay que ser honestos con el software libre
» Todo cambio lleva un coste temporal y monetario
» Son sistemas y métodos de trabajo distintos (jno peores!)

» El cambio ha de ser por propia iniciativa

* Este no es un caso al que estemos acostumbrados
* Lainversidn inicial es alta en todo: investigar, aprender...
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https://home.cern/news/news/computing/migrating-open-source-technologies

- Existen organizaciones para el apoyo de
| @ BHESA
EMPRESARIOS AGRUPADOS software Ilbre en em presas Ingenieria y Tecnologia, 5.4.

OSPO
ZONE

Fundacion creada para integrar y operar software libre en compaiias
Fundada por:

(ECLIPSE = N mmem™ CGUNE

Good Governance Initiative (GGI)
handbook

Ya hay compaiias enormes que
se han dado de alta

f"-" «‘ openUK ()
[ J
iY otras e
ey
h I o =2 kubernetes
Mmucnas e O

° %’9 e a

o rmon i

Collabora . Com.|S|on.Europe:a Open Source Law,
consultoria de sistemas de Joinup Licensing Assistant Policy and Practice

documentacidn 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

AR A

== El valor para EA esta en la... @ GHESA

EMPRESARIOS AGRUPADOS

4 Posibilidad de integracién de estas herramientas en las ya
existentes

» ;Dakota, OpenTURNS u OpenMDAO en EcoSimPro?
.Y Cantera o Mutation++ para un moédulo de combustion?
» ;Persalys para ANSYS?
» ;Blender para vender el producto al cliente?
» ;Code_Aster para analisis complejos y profundos?

d Reduccion de costes

4 Aprendizaje, entrenamiento, know-how

J Nuevas soluciones innovadoras o ancilares

4 Automatizacion, mejoras a los sistemas actuales...
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== Puntos a recordar @ GHESA

EMPRESARIOS AGRUPADOS

O ; Qué es el software libre?
» Las cuatro libertades/derechos
4 ; Qué ofrece la filosofia libre a cada uno o la sociedad?
» Flexibilidad
» Aprendizaje
» Comunidad
4 ; Qué soluciones hay?
» Montones, algunas de muy buena calidad
» jHay que buscarlas!

U El software propietario trae problemas intrinsecos

J El software libre estd listo para el mundo empresarial
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EMPRESARIOS AGRUPADOS

¢cPreguntas?

Licencia: CC-4.0-BY-SA

Estoy disponible para lo que necesitéis
foleo@empre.es

Correo personal
irvise@irvise.xyz

GRIESA

Ingenieria y Tecnologia, S.A.
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== iComunidad! @ GHESA

EMPRESARIOS AGRUPADOS enieria y Tecnologia, 5.A.

J FOSDEM (Free and Open source Software Developers' European
Meeting) 2023, Bruselas 4y 5 de febrero

: I ; | CEST
Raising the J S PA R K
World's ! ’ IS oul,
| Standardsin ' . ; y
Open Source 7

(OPEN Software

OPEN Hardware

OPEN Data.
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https://fosdem.org/2023/

== ¢Alguna demostracion? @ GHESA

EMPRESARIOS AGRUPADOS

J Podemos ver “rdpidamente”

» CoolProp
* Uso de la interfaz PropsSI (Python)

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,'C0O2")

Out[20]: 266.54485685623814
CP.PropsSI(d(D)/d(T)IP',P',68e5,T',300,'CO2") # Calculo de derivadas!

Out[19]: -31.962307565403005

* jTambién tiene addon de Excel!
» 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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