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Streamlining software deployment and
access: two container stories
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e [an we reduce the “software pain” incurred when
attempting to setup and run life sciences (and other)
data-driven pipelines?
Answer: YES! ... Use containers,

vou folks!

e This would benefit researchers, suppaort staff,
infrastructure providers ... and science, if
reproducibility is also improved



Teaching large cohorts of
researchers to design and
implement containers in their
workflow is still quite painful

(to be entirely honest, it is a
bit less painful)
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Containers aka ... shift the
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What if we could hide containers to users”?

Use containers to ease software deployment

Provide users with usual interface and experience

.. and what if we could scale the approach to a large, pre-
existing container collection, such as the BioContainers?

(3000+ toals)




* Integration of several new features

« expanded support for modules

o support for Docker and Podman in addition to Singularity

« validated integration with workflow tools

e [ontainer Modules using Singularity HPC « support for MPI and GPUs

o Automated, scalable generation of container

« Collaboration between Pawsey and Vanessa Sochat manifests, enabling inclusion of whole BioContainers

(ex Singularity, now at LLNL) collection



e Publicly and globally available: * Peer-reviewed publication at:
e https://sinqularity-hpc.readthedocs.io o hitps://doi.org/10.0334/jors 4al

* Requires:

o Python, module system, container runtime

e Minimal setup:

# setup
pip install singularity-hpc
module use $( shpc config get module_ base )

# install a tool
shpc install quay.io/biocontainers/fastqc:0.11.9--0

# use the tool as usual
module load quay.io/biocontainers/fastqc/0.11.9-0

fastqc --version


https://singularity-hpc.readthedocs.io/
https://doi.org/10.5334/jors.451

« dince inception, the Nextflow workflow engine has provided a transparent interface to:

« container runtimes, the Conda package manager, HPC schedulers, Cloud providers

e |nlate 2022, Wave Containers were introduced in Nextflow

« dynamically wrap single or multiple Conda packages in a container
* add other required scripts or tools in a modular way
* behind the scenes caching for faster deployment

« completely transparent to users

e What can we add on top of this, from an HPC perspective?

e Answer: architecture optimised containers using the Spack package manager!



* |ntegration in standard Nextflow
nm f I OW « transparently use existing Spack installation in your
infrastructure to deploy software within Nextflow
pipelines

* |ntegration of Spack within Nextflow and Wave

containers * Integration in Wave containers

« transparently deploy containerised, architecture

. . optimised Spack packages through containers
e [ollaboration between Pawsey, Paolo Di Tommaso at g PAEK packag :
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Spack in standard Nextflow

o Publicly available from Nextflow version 23.04
e https://github.com/nextflow-io/nextflow

 https://www.nextflow.io/docs/latest/spack.html

* Requires:
« Java VM, Python, Spack

# nextflow configuration

process.spack
spack.enabled

'fastqc@o.11.9'
true

Publication under preparation

Spack in Wave containers

e Service under development, available over next few maonths

* Requires:

e Java VM, container runtime


https://github.com/nextflow-io/nextflow
https://www.nextflow.io/docs/latest/spack.html

o [ontainers technology as a starting point to improve user experience of researchers running computational
workflows

* higher productivity through reduced software deployment time

* |ower barrier to access through simple, intuitive user interfaces

e [ollaboration and open-source as enablers to increase impact and reach of outcomes






