

    
      
          
            
  


Dedalus Project


About Dedalus

Dedalus is a flexible framework for solving partial differential equations using spectral methods.
The code is open-source and developed by a team of researchers working on problems in astrophysical and geophysical fluid dynamics.

The code is written primarily in Python and features an easy-to-use interface, including text-based equation entry.
Our numerical algorithm produces highly sparse systems for a wide variety of equations on spectrally-discretized domains.
These systems are efficiently solved using compiled libraries and multidimensional parallelization though MPI.
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Installing Dedalus


Installing the Dedalus Package

Dedalus is a Python 3 package that includes custom C-extensions (compiled with Cython) and that relies on MPI, FFTW (linked to MPI), HDF5, and a basic scientific-Python stack: numpy, scipy, mpi4py (linked to the same MPI), and h5py.

If you have the necessary C dependencies (MPI, FFTW+MPI, and HDF5), as well as Python 3, you should be able to install Dedalus from PyPI or build it from source.
Otherwise, see one of the alternate sections below for instructions for building the dependency stack.


Installing from PyPI

We currently only provide Dedalus on PyPI as a source distribution so that the Cython extensions are properly linked to your FFTW library at build-time.
To install Dedalus from PyPI, first set the FFTW_PATH environment variable to the prefix paths for FFTW and then install using pip:

export FFTW_PATH=/path/to/your/fftw_prefix
pip3 install dedalus








Building from source

Alternately, to build the lastest version of Dedalus from source: clone the repository, set the FFTW_PATH variable, install the build requirements, and install using pip:

hg clone https://bitbucket.org/dedalus-project/dedalus
cd dedalus
export FFTW_PATH=/path/to/your/fftw_prefix
pip3 install -r requirements.txt
pip3 install .








Updating Dedalus

If Dedalus was installed from PyPI, it can be updated using:

export FFTW_PATH=/path/to/your/fftw_prefix
pip3 install --upgrade Dedalus





If Dedalus was built from source, it can be updated by first pulling new changes from the source repository, and then reinstalling with pip:

cd /path/to/dedalus/repo
hg pull
hg update
export FFTW_PATH=/path/to/your/fftw_prefix
pip3 install -r requirements.txt
pip3 install --upgrade --force-reinstall .








Uninstalling Dedalus

If Dedalus was installed using pip, it can be uninstalled using:

pip3 uninstall dedalus










Conda Installation

We preliminarily support installation through conda via a custom script that allows you to link against custom MPI/FFTW/HDF5 libraries, or opt for the builds of those packages that are available through conda.

First, install conda/miniconda for your system if you don’t already have it, following the instructions from conda [https://conda.io/docs/user-guide/install/index.html].
Then download the Dedalus conda installation script from this link [https://raw.githubusercontent.com/DedalusProject/conda_dedalus/master/install_conda.sh] or using:

wget https://raw.githubusercontent.com/DedalusProject/conda_dedalus/master/install_conda.sh





Modify the options at the top of the script to link against custom MPI/FFTW/HDF5 libraries, choose between OpenBLAS and MKL-based numpy and scipy, and set the name of the resulting conda environment.
Then activate the base conda environment and run the script to build a new conda environment with Dedalus and its dependencies, as requested:

conda activate base
bash install_conda.sh








Installation Script

Dedalus provides an all-in-one installation script that will build an isolated stack containing a Python installation and the other dependencies needed to run Dedalus.
In most cases, the script can be modified to link with system installations of FFTW, MPI, and linear algebra libraries.

You can get the installation script from this link [https://bitbucket.org/dedalus-project/dedalus/raw/tip/docs/install.sh], or download it using:

wget https://bitbucket.org/dedalus-project/dedalus/raw/tip/docs/install.sh





and execute it using:

bash install.sh





The installation script has been tested on a number of Linux distributions and OS X.
If you run into trouble using the script, please get in touch on the user list [https://groups.google.com/forum/#!forum/dedalus-users].




Manual Installation

Below are instructions for building the dependency stack on a variety of machines and operating systems:



	Install notes for Mac OS X (10.9)

	Install notes for TACC/Stampede

	Install notes for NASA/Pleiades

	Install notes for NASA/Discover

	Install notes for PSC/Bridges: Intel stack

	Install notes for Trestles

	Install notes for CU/Janus

	Install notes for BRC HPC SAVIO cluster

	Install notes for MIT Engaging Cluster





Once the dependency stack has been installed, Dedalus can be installed as described above.







          

      

      

    

  

    
      
          
            
  


Getting started with Dedalus


Tutorial Notebooks

This tutorial on using Dedalus consists of three short IPython notebooks, which can be downloaded and ran interactively, or viewed on-line through the links below.

The notebooks cover the basics of setting up and interacting with the primary facets of the code, culminating in the setup and simulation of the 1D KdV-Burgers equation.



	Tutorial 1: Bases and Domains

	Tutorial 2: Fields and Operators

	Tutorial 3: Problems and Solvers

	Tutorial 4: Analysis and Post-processing








Example Notebooks

Below are several notebooks that walk through the setup and execution of more complicated multidimensional example problems.



	Example 1: Kelvin-Helmholtz Instability

	Example 2: Taylor-Couette Flow








Example Scripts

A wider range of examples are available under the examples subdirectory of the main code repository, which you can browse here [https://bitbucket.org/dedalus-project/dedalus/src/tip/examples/?at=default].
These examples cover a wider range of use cases, including larger multidimensional problems designed for parallel execution.
Basic post-processing and plotting scripts are also provided with many problems.

These simulation and processing scripts may be useful as a starting point for implementing different problems and equation sets.




Contributions & Suggestions

If you have a script that you’d like to make available as an example, or to request an additional example covering different functionality or use cases, please get in touch on the dev list [https://groups.google.com/forum/#!forum/dedalus-dev]!
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