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What is Galaxy for?

● Upload and analyze data using 
thousands of tools

● Learn or publish methods and 
techniques (Galaxy Training 
Network)

● Create and share workflows, using 
an expressive graphical interface

● Distribute one’s own tools, locally or 
globally

● Expose compute and storage 
infrastructure for easy access by 
users



Large-scale collaborative efforts in assembly

● Vertebrate Genome Project (VGP)
● European Reference Genome Atlas 

● Earth BioGenome Project 
○ Darwin Tree of Life
○ Bird Genome 10K
○ Bat1K
○ Bird 10K
○ Catalan BioGenome Project
○ …
○ goat.genomehubs.org/projects

https://goat.genomehubs.org/projects


bit.ly/vgp-training

https://bit.ly/vgp-training


https://galaxyproject.org/projects/vgp

● Publish genome assemblies of 12 species every 
week

● Until all the ~70,000 extant vertebrate species 
genomes are known
○ Reference point: Assembly of human 

genome took over 10 years and $3 billion 
dollars

● which is expected within a decade
● =~ petabytes of assembly data (ignoring raw 

data)

The Plan



https://galaxyproject.org/projects/vgp

Downstream needs
● Many interesting genomic tools (aligners, 

mappers) need specific index as reference data
● Their generation can consume considerable 

resources
● These are often tool-specific and rarely even 

tool-version-specific
● Index pre-generation and efficient storage and 

distribution bring considerable benefits

How to organize, maintain, and distribute tens 
of thousands of expensive, large, and highly 
reused files?



CernVM-FS
Galaxy’s tool of choice to distribute reference data



Access to public reference data
- Distributed with CernVM-FS
- Read-only HTTP-based file system designed for software distribution
- Geographically distributed and fault tolerant
- Transferred to client on demand (with fine cache size control)
- Can be backed by standard FS or e.g. s3

source: http://cvmfs.readthedocs.io/en/stable/cpt-replica.html
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ACCESS/Jetstream2, Indiana University

EU JRC, Ispra

Penn State

CyVerse, TACC
cvmfs0-tacc0.galaxyproject.org
cvmfs1-tacc0.galaxyproject.org

cvmfs1-iu0.galaxyproject.org

● Stratum 0 servers
● Stratum 1 servers

galaxy.jrc.ec.europa.eu

ELIXIR, de.NBI, RZ Freiburg

cvmfs0-psu0.galaxyproject.org
cvmfs0-psu1.galaxyproject.org
cvmfs1-psu0.galaxyproject.org

cvmfs-stratum0.galaxyproject.eu
cvmfs1-ufr0.galaxyproject.eu

Galaxy Project CVMFS server distribution
Melbourne Bioinformatics 
cvmfs1-mel0.gvl.org.au

cvmfs-s1-galaxy.computecanada.ca
Digital Research Alliance of Canada
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usegalaxy.org CVMFS Architecture



● Used in .org, .eu and .org.au but also in usegalaxy.cz and other national instances
○ We maintain an Ansible role for automated deployment

● Usage is not limited to Galaxy, anyone can mount CVMFS and cherry pick what they want
○ Or even access through http directly at datacache.galaxyproject.org

● Also distributes the singularity images for the whole of biocontainers 
○ includes the complete bioconda channel with automation in place to keep up to date
○ These are used for container dependency resolution in Galaxy
○ datacache.galaxyproject.org/singularity/ 

Galaxy CVMFS Usage

http://datacache.galaxyproject.org/
http://datacache.galaxyproject.org/singularity/


Galaxy Training Network
The crown jewel of Galaxy Project



● Galaxy Training Academy this week (~3k ppl)
● Per public stats 

(training.galaxyproject.org/training-material/stats/) 
○ 419 trainings
○ 400 contributors
○ 55k unique visitors per month

● Couples with Zenodo for input data 
management

about GTN

https://training.galaxyproject.org/training-material/stats/


bit.ly/fair-gtn <-10 steps implementation of FAIRness

https://bit.ly/fair-gtn


● Open and free data repository 
● Like CVMFS this is also maintained by CERN (as a “marginal activity”)
● Newly built on top of InvenioRDM – similarly the national repository platform of CZ in OS1
● Has a couple of petabytes of data
● Generates DOIs for entries – cite the data source
● Provides open statistics for all entries  – use to your advantage

about Zenodo



● Nate Coraor - deploying and maintaining the CVMFS for Galaxy
● Delphine Lariviere – spearheading the VGP assemblies in Galaxy
● Galaxy Community - for being awesome

Credits

Thank you for your attention
Questions?
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