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Abstract

We developed an open source repository hosted on GitHub to use scientific software based on the Arch Linux distribution, with an up-to-date software ecosystem
that includes DUNE python bindings, DuMu”, FENICS, deal.ll, Gmsh, preCICE adapters, among others. Unlike other projects such as BioArchLinux [3] or /Arch Linux
for education [4]], we include some tutorials on GitHub Classroom to allow the practice to any newcomer. Automated deployed and available for free use allowing
virtualization inside GitPod [49].

C++ Review DUNE C++ Review DUNE meets Arch Linux Repository for Education

Teachers and students from Peru, Colombia and Mexico participated in the Dune
PDELab course 2021 with the aim of modeling physical phenomena using sci-
entific programming in C++. Arch Linux distribution was choosed since have a

gitpod ~ $ pacman -Ss dumux
arch4edu/dumux 3.5.0-1
An open-source simulator and research code 1n modern C++

arch4edu/python-dumux 3.5.0-1
An open-source simulator and research code in modern C++ (python bindings)

gitpod ~ $ ||

lot of up-to-date scientific software, e.g. the Dune modules were packaged in
this distribution. Moreover, available in Arch Linux for Education repository.

jiBuenos dias! jEstas conectado(a) a Arch Linux!
Lima forecast: sun oOct 02: 20/15 ‘C &
Bogota forecast: Sun Oct 02: 17/7 °C
Mexico City forecast: Sun Oct 02: 24/13 °C
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ZpreCICE

NNNNNNNN
NNNNNNNN Modulos de DUNE instalados: $ pacman -Qs dune-
kk Actualizacion del sistema: $ sudo pacman -Syyu --noconfirm
Ayuda sobre un comando: $ man -L es <comando>
Subir un archivo: $ curl -F file=@solution.pvtu 0x0.st
Descargar un archivo: $ curl -0 https://file.tar.gz
Ayuda de un Makefile: $ make help

aquetes GitHub: https://github
iki de Arch Linux:
agina web del proy
agina web: h
rupo en Telec
itHub Org: h
* pune/PDELab Course 2021: F ne-pdelab-
* Documentacion de DUNE: /usr, loc/<module>/doxygen/index.html
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Tutorials available on Gitpod
https://cpp-review-dune.github.io/tutorial

Example of water contamination due
loses leaky oil while parking.

C+ nonlinearpoissonfem.hh X w @M - 1

v=—K (Vp+pgVz).
53 template<typename EG, typename LFSV, typename R> ILL
54 void lambda_volume (const EG& eg, const LFSV& 1lfsv, E L f fl 'd :
Ss @ 1) const xample of a fluid-structure Interac-
56 { — oy . . .

@ 7 || L etect aumdrature e e - p pressure, K absolute permeability, tion, e.g. fluid flowing through a chan-

59 const int order = incrementorder+ . . . .
60 2*1fsv.finiteElement().localBasis().order(); ILL VlSCOSlty p denSIty nel_ |n 2D.
61 auto rule = Dune::PDELab::quadratureRule(geo,order); ! :
62
63 // loop over quadrature points
64 for (const auto& ip : rule)
65 {
66 // evaluate basis functions
67 auto& phihat = cache.evaluateFunction(ip.position(), ° b} °
?E 1fsv.finiteElement().localBasis()); G ItI_I u b S DOCke r reg IStry

PROBLEMS (3 OUTPUT DEBUG CONSOLE  TERMINAL PORTS COMMENTS Gitpod Task 1:bash + ~ [J] W ~ X

: 1thub - lew—d k
https://github.com/orgs/cpp-review—-dune/packages
=== rate=1.33914e-16, T=0.00035383, TIT=0.00035383, IT=1
Level @ has 81 unknowns, 81 unknowns per proc (procs=1)
operator complexity: 1
Using a direct coarse solver (UMFPack)

Building hierarchy of 1 levels (including coarse solver) took @.00070969 seconds.
=== Dune: :CGSolver
Iter Defect Rate
0 0.000247822
1 7.52669e-20 3.03713e-16
=== rate=3.03713e-16, T=0.00036546, TIT=0.00036546, IT=1
Level @ has 81 unknowns, 81 unknowns per proc (procs=1)
operator complexity: 1
Using a direct coarse solver (UMFPack)
Building hierarchy of 1 levels (including coarse solver) took 0.000684479 seconds.
=== Dune: :CGSolver

We use GitHub’'s continuous integration and Docker registry for use GitPod’s en-
vironment with tutorials about Dune Python bindings, DuMu*, Gmsh, preCICE,
TeX Live to name a few, also users can run a USB stick or virtualization software
from sourceforge.net/projects/dune-archiso. On the other hand, the Dune
modules aretestedingitlab.com/dune-archiso/testing/aur/dune-makepkg.

Iter Defect Rate
(1) 0 4.35163e-09
1 1.10077e-24 2.52955e-16

=== rate=2.52955e-16, T=0.00041878, TIT=0.00041878, IT=1
gitpod /workspace/tutorials/build/tutorial®@l/exercise/solution $ I

femain®* O ®O0A3 (@ CMake: [Debug): Ready 32 NoKit Selected 4% Build [alll [> A RunCTest #>Share o tabnine starter Spaces:2 UTF-8 LF C++ Layout:us Ports:5555,49152 () Prettier &' [8

File  Edit View Insert Cell  Kernel Help Not Trusted  Python 3 (ipykernel) O
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In [4]: from dune.grid import structuredGrid as leafGridView
from dune.fem.plotting import plotPointData as plot
from ufl import SpatialCoordinate, triangle
import matplotlib
matplotlib.rc( 'image', cmap='jet' )
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https://github.com/cpp-review-dune
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