: Utrecht University

~

Julia

Reyk Borner



Two-language problem

Length

of code Fortran, C, ...

Python,

JUIIa Matlab

Execution time



Two-language problem

Speed comparison of various programming languages
Method: calculating m through the Leibniz formula 100000000 times

C++ (g++)

Julia (AOT compiled)
Fortran 90 (gfortran)
Nim

C (gcce)

Go

Rust

Java

Javascript (nodejs)
Julia

Python (PyPy)
Crystal

Elixir

PHP

Clojure

Lua

Swift

R

Clojure (Babashka)
Ruby

Python (CPython)

Language

161.422
161.677
161.762
161.81

161.81

162.448
163.962

| Aesdotimecompitd

212.181

424.986
427.489
964.484
1426.19
2650.71
2730.66
2826.07
5101.52
5246.14
6404.8
10272.5
12194.3
28513.9

Generated: 2022-10-16 19:55
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https://github.com/niklas-heer/speed-comparison



Two-culture problem

“A typical Julia user is already 90% of the way to a software developer”



What should a good scientific coding language offer?

* Fast to write

* Fast to run

* Composable, clearly structured (easy to read)
* Extendible

* Accessible

* Reproducible



Julia for dynamical systems

* SciML
* DifferentialEquations.il

* JuliaDynamics Dyn a ff |Ca I

* DynamicalSystems.jl

* BifurcationKit.jl SySte i S.J I

* CriticalTransitions.jl

Lotka-Volterra

@~ Julia. DP5
~{l}~ Hairer: dopri5

/ ~e— . 2 —<*>— Julia: Tsits
? —— - Julia: Vern7
Python A/’A«g; —— a3 —@~ MATLAB: oded5
| ——t=— MATLAB: 0de113
—\x— SciPy: RK45
~g~ SciPy: LSODA
3P SciPy: odeint
= deSolve: Isoda
=g~ deSoive: ode45
~@- Sundials: Adams

Julia

ynamics

nliNnear aynar

[

Doug Frey



Julia for climate modeling
@) CliMA

* CIliMA
* ClimaOcean.jl

* ClimaAtmos.il

* ClimaLand.jl . .
. Oceananigans.jl

* SpeedyWeather.ijl
*  Oceananigans.il

& Fast and friendly fluid dynamics on CPUs and GPUs.

SpeedyWeather.jl




Writing your own Julia package

... see example: DoubleTrouble.jl



Contributing to DynamicalSystems.jl

CoupledODEs CoupledSDEs
® = f(u,p,t) du = f(u, p, t)dt + g(u, p, t)dN;



CriticalTransitions.jl

rTI Home QOGitHlb @& £
.
s

CriticalTransitions.jl

CriticalTra nSItlonS.jl A Julia package for numerical investigation of noise- and rate-induced transitions in dynamical systems.
Search docs (Ctrl + /) This package provides a toolbox for dynamical systems under time-dependent forcing, with a focus on tipping
phenomena and metastability. Building on DynamicalSystems.jl and DifferentialEquations.jl, the code adds
Home functionality specifically to study stochastic and non-autonomous dynamics - while keeping a familiar user interface

and taking advantage of the powerful existing solvers in Julia.
o Purpose

Example: —
Stommel box model
e warm, cold,
(S’romme ]9 ]) Sa|ty fresh

Subtropical Subpolar
¢ Atlantic Atlantic




Resources

* Julia homepage: hitps://julialang.org

e Juliaup (installer): https://github.com/JuliaLang /juliaup

e Zero2Hero tutorial: https://qgithub.com/Datseris /Zero2Hero-Julia Workshop

* Good scientific code workshop: https://github.com/JuliaDynamics /GoodScientificCode Workshop

Thanks to

Orjan Ameye,
George Datseris,
Ryan Deeley,
Frank Hellmann,
Milan Kléwer,
Raphael Romer,
Paul Schultz


https://julialang.org/
https://github.com/JuliaLang/juliaup
https://github.com/Datseris/Zero2Hero-JuliaWorkshop
https://github.com/Datseris/Zero2Hero-JuliaWorkshop
https://github.com/Datseris/Zero2Hero-JuliaWorkshop
https://github.com/JuliaDynamics/GoodScientificCodeWorkshop
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