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Outline

• What is Spack and spack-stack?
• Using spack-stack on supported machines
• Building spack-stack locally
• Building JEDI-bundle
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Spack is a community supported package 

manager for supercomputers, Linux and 

macOS developed by Lawrence Livermore 

National Lab. Its aim is to make installing 

scientific software easy

Spack
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Spack-Stack is an inter-agency collaboration to provision unified software environments for all users 

on HPCs, cloud platforms, macOS and Linux laptops. spack-stack greatly simplifies the 

development and deployment of JEDI and uses community code (spack) under the hood.

Developers and Users

JCSDA
NOAA

NWS,EMC,OAR,EPIC

Navy 

NRL

Users

DTC
NASA

GMAO
You?

Spack-Stack
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For the latest information make sure to 

check out the documentation.

https://github.com/JCSDA/spack-stack/wiki 

Documentation

https://github.com/JCSDA/spack-stack/wiki
https://github.com/JCSDA/spack-stack/wiki
https://github.com/JCSDA/spack-stack/wiki
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For the latest information make sure to 

check out the documentation.

Here you can find out which HPC’s are 

already supported with Spack-Stack 

amongst other things. 

github.com/JCSDA/spack-stack/wiki/Release-2.1.1#preconfigured-sites 

 

Documentation

https://github.com/JCSDA/spack-stack/wiki/Release-2.1.1#preconfigured-sites
https://github.com/JCSDA/spack-stack/wiki/Release-2.1.1#preconfigured-sites
https://github.com/JCSDA/spack-stack/wiki/Release-2.1.1#preconfigured-sites
https://github.com/JCSDA/spack-stack/wiki/Release-2.1.1#preconfigured-sites
https://github.com/JCSDA/spack-stack/wiki/Release-2.1.1#preconfigured-sites
https://github.com/JCSDA/spack-stack/wiki/Release-2.1.1#preconfigured-sites
https://github.com/JCSDA/spack-stack/wiki/Release-2.1.1#preconfigured-sites
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For the latest information make sure to 

check out the documentation.

Here you can find out which HPC’s are 

already supported with Spack-Stack 

amongst other things. 

github.com/JCSDA/spack-stack/wiki/Release-2.1.1#preconfigured-sites 

 

Documentation

module purge

# ignore that the sticky module ncarenv/... is not unloaded

export LMOD_TMOD_FIND_FIRST=yes
module load ncarenv/23.09

module use /glade/work/epicufsrt/contrib/spack-stack/derecho/modulefiles

#load compilers etc

module use /glade/work/epicufsrt/contrib/spack-stack/derecho/spack-stack-1.9.1/envs/ue-gcc-12.2.0/install/modulefiles/Core

module load stack-gcc/12.2.0
module load stack-cray-mpich/8.1.27

module load stack-python/3.11.7

module load singularity

# See README.md
export LD_LIBRARY_PATH="${JEDI_BUILD}/lib:${LD_LIBRARY_PATH}“

# Load JEDI modules
module load jedi-fv3-env

module load jedi-mpas-env

module load soca-env

Example of loading needed 

modules for JEDI on 

Derecho

https://github.com/JCSDA/spack-stack/wiki/Release-2.1.1#preconfigured-sites
https://github.com/JCSDA/spack-stack/wiki/Release-2.1.1#preconfigured-sites
https://github.com/JCSDA/spack-stack/wiki/Release-2.1.1#preconfigured-sites
https://github.com/JCSDA/spack-stack/wiki/Release-2.1.1#preconfigured-sites
https://github.com/JCSDA/spack-stack/wiki/Release-2.1.1#preconfigured-sites
https://github.com/JCSDA/spack-stack/wiki/Release-2.1.1#preconfigured-sites
https://github.com/JCSDA/spack-stack/wiki/Release-2.1.1#preconfigured-sites
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Do you have access to a 

supported machine?

Are you developing a 

JEDI feature or want to 

build frequently?

Then you will need 

your own spack-stack

Then you might not need 

your own spack-stack 

Yes

Yes

Then you will need 

your own spack-stack

No

If you want JEDI on your 

institutions HPC you will 

need to contact the 

administrators

No

No
Pros Cons

● Faster 

prototyping

● No queue to run 

tests

● Choose your IDE

● Spack-Stack is 

work to install

● New versions 

come out often

● Can’t run highres 

test cases

Do you need local spack-stack?
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Installing Spack-Stack
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Linux Windows MacOS

• Can you install spack-stack natively? 

Yes!

• Any distro can work, but Ubuntu and 

RedHat/CentOS have more support 

and are tested by maintainers

• Linux is the best option for ease of 

install and mostly for speed when 

compiling JEDI

• Can install spack-stack natively? No!

• You can however install spack-stack in 

the Windows Subsystem for Linux 

(WSL) !

• WSL is a light weight VM maintained 

my Microsoft and meant to run in an 

integrated way in windows. 

• You can choose the distros(Ubuntu, 

RedHat/CentOS) to use with WSL with 

others available as well! 

• Can you install spack-stack natively? 

Yes, but..

• masOS updates often break your 

install and other difficulties can arise.

• The maintainers no longer support 

native macOS spack-stack installs

• However you can use OrbStack, it is 

like WSL for mac, and you can choose 

your distro as well. 

• Mac users at JCSDA use OrbStack.

So you want to install spack-stack…

https://learn.microsoft.com/en-us/windows/wsl/install
https://orbstack.dev/
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Installing spack-stack with OrbStack
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Installing OrbStack

OrbStack: runs Docker containers and Linux

1. Download from https://orbstack.dev/download 
2. Launch the app

Additional notes (if not automatically done):

- In your shell, add the OrbStack directory to your path as instructed when you 
launch the app. e.g.: export PATH=$PATH:/Users/<user>/.orbstack/bin

- In OrbStack settings, up the max allowed memory to at least 16GB

Documentation at https://docs.orbstack.dev/ 

https://orbstack.dev/download
https://docs.orbstack.dev/
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OrbStack: Creating a virtual machine

Run: orb create ubuntu:noble <vm-name>
Note, the latest Ubuntu version does not work with spack-stack so you will need to 
specify Noble. See spack-stack docs under Prerequisites: Ubuntu (one-off) for updated 
system information.

Run: orb to take you to a shell in your default machine

Make sure you know what directory you’re in before installing anything so you don’t 
accidentally install things on the MacOS side of the filesystem. If you do a “pwd” 
command and you’re in something that starts with “/Users/*”, you’re probably in the 
MacOS filesystem. Do a “cd” command to be taken to the Linux home directory.

https://spack-stack.readthedocs.io/en/latest/NewSiteConfigs.html#prerequisites-ubuntu-one-off
https://spack-stack.readthedocs.io/en/latest/NewSiteConfigs.html#prerequisites-ubuntu-one-off
https://spack-stack.readthedocs.io/en/latest/NewSiteConfigs.html#prerequisites-ubuntu-one-off
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Building spack-stack: OrbStack prerequisites

This example is for Ubuntu Noble (24.04), using the gcc 13.3.0 compilers and OpenMPI 
5.0.5

Add a .bash_profile containing the following. “umask” will be needed later in the 
spack-stack install. 

# ~/.bash_profile

umask 0022

ulimit -S -s unlimited

if [[ ~/.bashrc ]]; then

  . ~/.bashrc

fi

cd ~
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Building spack-stack: Ubuntu prerequisites

Follow the instructions for Prerequisites for Ubuntu (one-off):  
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#prerequisites-ubuntu-one-off 

1. Install basic OS packages as root
2. Log out and back in to be able to use the environment modules
3. As regular user, set up the environment to build spack-stack environments

When installing the gcc compilers, if you would like to make sure you install version 13 
use:

# Compilers

apt install -y gcc-13 g++-13 gfortran-13 gdb gcc-plugin-dev

https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#prerequisites-ubuntu-one-off
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#prerequisites-ubuntu-one-off
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#prerequisites-ubuntu-one-off
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#prerequisites-ubuntu-one-off
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#prerequisites-ubuntu-one-off
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#prerequisites-ubuntu-one-off
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#prerequisites-ubuntu-one-off
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#prerequisites-ubuntu-one-off
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#prerequisites-ubuntu-one-off
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#prerequisites-ubuntu-one-off
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#prerequisites-ubuntu-one-off
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#prerequisites-ubuntu-one-off
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#prerequisites-ubuntu-one-off
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Building spack-stack: Create a new environment

Follow the instructions for Creating a new environment: 
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#creating-a-new-
environment 

In the docs, 

when you see [ ] 

this indicates 

that you have 

choices to make

https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#creating-a-new-environment
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#creating-a-new-environment
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#creating-a-new-environment
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#creating-a-new-environment
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#creating-a-new-environment
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#creating-a-new-environment
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#creating-a-new-environment
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#creating-a-new-environment
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#creating-a-new-environment
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#creating-a-new-environment
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#creating-a-new-environment
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#creating-a-new-environment
https://github.com/JCSDA/spack-stack/wiki/New-Site-Configs#creating-a-new-environment
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Building spack-stack: Create a new environment

These steps allow spack to 
find all of the packages we 
already installed in the 
prerequisites.
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Building spack-stack: Create a new environment

These steps allow you to 
define your compiler 
versions.

#9 can be skipped since we 
are using Ubuntu

#10 will also probably not 
be used since your 
OrbStack is a fresh “vm”, 
but it is a good idea to take 
a look at these files 
anyways
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Building spack-stack: Install

Finally we are ready to install 
spack-stack! This typically takes 
a while, sometimes several 
hours.

Tip: Use nohup or screen to 
keep your install job active (3 to 
10 hours)

At this stage spack will build 
your stack by downloading 
packages and compiling code. It 
will give you everything you 
need to run mpas-jedi

Sometimes transient network issues (GitHub) will cause the install to fail. If you 
see the error is a download or clone time out, fear not! Just kick off the install 

again, sometimes you may have to do this a couple times. 
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Building a JEDI bundle
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Building JEDI Bundle

Building JEDI documentation

● It is important to remember spack-stack moves fast and so does JEDI
● You will want to make sure you are using the right spack-stack for your 

bundle
● When building MPAS-JEDI on Derecho, there are build scripts for that! 

○ See github.com/JCSDA/mpas-bundle 
● Let’s look at building a bundle on your local machine

https://jointcenterforsatellitedataassimilation-jedi-docs.readthedocs-hosted.com/en/latest/using/building_and_running/index.html
http://github.com/JCSDA/mpas-bundle
http://github.com/JCSDA/mpas-bundle
http://github.com/JCSDA/mpas-bundle
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You will need to configure git, once per system but don’t forget!

git lfs install --skip-repo

git config --global user.name <username-for-github>

git config --global user.email <email-used-for-github>

git config --global credential.helper 'cache --timeout=3600'

git config --global --add credential.helper 'store'

Two Choices

jedi-bundle                  

(https://github.com/JCSDA/jedi-bundle)

- Large bundle which includes everything to run DA with          

mpas, fv3, and mom6 models

    - JEDI (oops, vader, saber, ufo, etc.)

    - fv3-jedi, mpas-jedi, and soca model interfaces

    - fv3-dynamical core, MPAS-A model, mom6 model  

You can also comment out the other models in Cmakelists.txt 

to only build MPAS!

mpas-bundle (https://github.com/JCSDA/mpas-

bundle)

- Small bundle includes everything to run DA with only mpas:

- JEDI (oops, vader, saber, ufo, etc), 

- MPAS-JEDI (interface), & MPAS-A mode

(Recommended if only using MPAS)

Building JEDI Bundle: Prerequisites

https://github.com/JCSDA/jedi-bundle
https://github.com/JCSDA/jedi-bundle
https://github.com/JCSDA/jedi-bundle
https://github.com/JCSDA/mpas-bundle
https://github.com/JCSDA/mpas-bundle
https://github.com/JCSDA/mpas-bundle
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1. Make a JEDI_ROOT and build directory and 

export the paths. 
2. Clone mpas-bundle and set your src path

3. Load the packages you need

Note, uncomment for building the 

whole jedi-bundle!

Now we are ready to build!

Building a Bundle
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4. Run ecbuild and grab a coffee….

~18 min build with make –j8 

on Debian Bookworm with 

AMD chip and GNU 

compiler (haven’t tried 

clang)  14 min with make –

j16 (hyper-threading) 

WOW! N. Crossette

Building a Bundle

5. Make –j[ 2,4 ,8, 16] the number of processes depends on your 

system. 
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6. Run the ctests, this is to make sure your build was successful! Time for more 

coffee!

Building a Bundle
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Questions

14 February 2022
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