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Welcome to Gridap’s workshop at ANU!

Simulating PDEs using finite elements in Julia

Dr. Alberto F. Martin - alberto.f.martin@anu.edu.au
School of Computing, Australian National University, Canberra, 28! Nov 2023



About us - The instructors

m Prof. Santiago Badia

Professor of Computational Mathematics at Monash University
Gridap for teaching at Monash - MTH3340 Numerical Methods for PDEs

m Dr. Alberto F. Martin

Senior Research Fellow in Computational Science & Engineering at ANU
m Mr. Jordi Manyer

PhD candidate in Computational Mathematics at Monash University

We develop Gridap (along with other collaborators from EU) mainly as a tool
for state-of-the-art R&D in FEM and large-scale scalable solvers for PDEs
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https://research.monash.edu/en/persons/santiago-badia
https://amartinhuertas.github.io/
https://github.com/JordiManyer
https://github.com/gridap/Gridap.jl

About you - Survey results (I)

Familiar with Julia?

Are you familiar with the Julia prog..»
u No
= Yes
H [blank)
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About you - Survey results (ll)

Familiar with FEM?

Are you familiar with the Finite Element Method? «
= No
mYes
= (blank)
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About you - Survey results (lll)

Have used Gridap before?

Have you already used Gridap? «
m No
m Yes
= (blank)
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About you - Survey results (IV)

Gridap topics you would like to learn about?

Salving transient problems

Solving nonlinear problems

Solving coupled,/multiphysics problems

Plugins to PETSe, PARDISO, Gmsh NI

o wersion | 2pDist red jl)
Other
Gridzp for tzzcning I

Embedded / immersed boundary metheds (GridepEmbecdedl) NI

Adaptive Mesh Refinement (AMR) using forest-of-octrees (GridzpPaest|) N

0 5 10 15 20 25 0
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Schedule - Day 1

Day 1 (28th, Nov)

« 9:00-9:10. Opening by Prof. Amanda S. Barnard
* 9:10-9:20. Intro to workshop

e 9:20-10:00. Overview of Julia

10:00-10:20. Coffee break

10:20-11:20. Intro to FEM

11:20-12:00. Tutorial 1: Poisson equation

12:00-12:50. Lunch break

12:50-13:50. Exercise 1: Linear Elasticity

13:50-14:20. Tutorial 2: p-Laplacian
14:20-14:40. Tutorial 3: Heat Equation
14:40-15:10. Coffee Break

15:10-15:40. Tutorial 4: Stokes problem

15:40-17:00. Exercise 2: Navier-Stokes equations

You will work in your laptop
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Schedule - Day 2 (Tentative)

Day 2 (29th, Nov) - Tentative

9:00-10:00. Exercise 3: Transient Navier-Stokes problem

e 10:00-10:20. Coffee Break

e 10:20-11:20. Parallel distributed-memory computing with Gridap ecosystem
e 11:20-12:00. Parallel Transient Navier-Stokes

e 12:00-12:50. Lunch break

e 12:50-14:00. Introduction to Gadi and our first HPC cluster computations

e 14:00-14:30. Coffee break

» 14:30-16:00. Tutorial 6: Darcy + parallel distributed-memory AMR

e 16:00-17:00. Q&A and discussion with developers

You will work in your laptop and Gadi@NCI (ARE)
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https://opus.nci.org.au/display/Help/ARE+User+Guide

Resources/Materials

m Workshop’s website available here
m GitHub’s repo with slides, tutorials, exercises, scripts, etc. available here
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https://gridap.github.io/GridapWorkshopNCI2023/
https://github.com/gridap/GridapWorkshop2023Material/

