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Scientific Reproducibility:
 

The importance of reliable and 
sustainable software installation.
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Whoami?

Source: https://xkcd.com/303/
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Introduction

Installing software is easy, just follow the yellow brick road!

https://xkcd.com/1987/
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Introduction

Who cares how it was installed?
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Automated Software Installation

EasyBuild Spack

- installs software and dependencies
- installs software from source
- creates module files
- 'build-files' 
- more users in Europe
- open source

- prescriptive: toolchain versions
  (compiler version determines

- installs software and dependencies
- installs software from source
- creates module files
- 'build-files'
- more users in North America
- open source

- mix & match approach
  (compiler version does not
  determine dependency version,
  compilation 'on the fly')
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# J. Sassmannshausen (Imperial College London/UK)

easyblock = 'CMakeMake'

name = 'json-fortran'
version = '8.3.0'

homepage = 'https://github.com/jacobwilliams/json-fortran'
description = "JSON-Fortran: A Modern Fortran JSON API"

toolchain = {'name': 'GCCcore', 'version': '12.2.0'}

source_urls = ['https://github.com/jacobwilliams/json-fortran/archive/']
sources = ['%(version)s.tar.gz']
checksums = ['5fe9ad709a726416cec986886503e0526419742e288c4e43f63c1c22026d1e8a']

builddependencies = [
    ('binutils', '2.39'),
    ('CMake', '3.24.3'),
]

configopts = '-DUSE_GNU_INSTALL_CONVENTION=TRUE'

runtest = 'check'

sanity_check_paths = {
    'files': ['lib/libjsonfortran.a', 'lib/libjsonfortran.%s' % SHLIB_EXT],
    'dirs': ['include'],
}

moduleclass = 'lib'
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# J. Sassmannshausen (Imperial College London/UK)
# CMake patched

easyblock = 'CMakeMake'

name = 'json-fortran'
version = '8.3.0'
homepage = 'https://github.com/jacobwilliams/json-fortran'
description = "JSON-Fortran: A Modern Fortran JSON API"

toolchain = {'name': 'GCCcore', 'version': '12.2.0'}
source_urls = ['https://github.com/jacobwilliams/json-fortran/archive/']
sources = ['%(version)s.tar.gz']
patches = ['CMake.patch']
checksums = [
    '5fe9ad709a726416cec986886503e0526419742e288c4e43f63c1c22026d1e8a',
    '315e70c12edfe15535dbd54ac99ea66d41df3989a0917b8da7f024fdea2af609', 
]

builddependencies = [
    ('binutils', '2.39'),
    ('CMake', '3.24.3'),
]
configopts = '-DUSE_GNU_INSTALL_CONVENTION=TRUE -DUSE_FLEXIBLAS=True'

runtest = 'check'
sanity_check_paths = {
    'files': ['lib/libjsonfortran.a', 'lib/libjsonfortran.%s' % SHLIB_EXT],
    'dirs': ['include'],
}
moduleclass = 'lib'
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# J. Sassmannshausen (Imperial College London/UK)
def parse_hook(ec, *args, **kwargs):

    # We want to use the GROMACS wrapper from version 2023.1 onward
    if ec.name == 'GROMACS':
        if LooseVersion(ec.version) >= LooseVersion('2023.1'):
            module = 'GROMACS-plugin'
            module_version = '2.0.3' # Version of plugin
            dep_type = 'dependencies'

    if dep_type:
        add_extra_dependencies(ec, dep_type, module, module_version)

Automated Software Installation

EasyBuild can use hooks
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EasyBob creates submission scripts for our PBSPro queue and submits them to the cluster.
Due to our heterogeneous environment (Intel, AMD), we are building software micro-
architecture specific to gain the best performance from the build. As it is automated, 
software within EasyBuild can be installed automatically within say 1 day.
                          
          We are planning to release the set of scripts soon, so watch this space!
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No Software Installation

European Environment for Scientific Software Installation (EESSI)
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No Software Installation

Instead of installing software again and again on various HPC clusters, both locally 
and at other sites, we only do the building once but for different architecture (AMD, 
Intel, ARM) and different micro-architectures (Icelake, Skylake, Zen3, Zen4, 
aarch64…) as well as GPUs (NVIDIA, AMD, Intel). Distributing the so created 
binaries using CernVM-FS, using an initialisation script to ‘mount’ the correct binary 
for a given CPU results in a sustainable way of software installation.
 
Due to the use of CernVM-FS, and OS abstraction layer and a few other ‘tricks’ it is 
possible to run the same software stack on for example the HPC cluster, a MacOS 
laptop, and a Windows desktop. This is ideal for researcher to test out input files 
(pre-processing of data) or do some more more interactive post-processing of a 
large calculation

European Environment for Scientific Software Installation (EESSI)
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Further readings

EasyBuild:
https://easybuild.io/

TechTalks:
https://easybuild.io/tech-talks/

Tutorials:
https://tutorial.easybuild.io/2023-eb-eessi-uk-workshop/

EESSI:
https://eessi.io/
https://www.multixscale.eu/

Spack:
https://spack.io/
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