Tools for Public Data
Management

In Galaxy Project’s Ecosystem

These slides: bit.ly/galaxy-elixir24 10CB Prague ) @martenson

@martenson@ mastodon.world
#usegalaxy



= Galaxy vep A Workow Visualize Data~ Admin Help~ User~ 1

History
° 7 galvari.hg38
W h at I S a la Xy fo r The Vertebrate Genomes Project in Galaxy comparison
[ ] ’ comparison

S71c8

Using 29 TB

18: Count of overlaps on Merg @ /° W
ed SortBed on MAF to BED on
data 1(hg38)

[ ] Upload and analyze data USing ; : #OUTPUT  #tucsc  ([#hg3d) 60%
thousands of tools

#OUTPUT  #UCSC | #hg38 ]

e Learn or publish methods and el & VGP + Galaxy TR

. o . -  —  sw—w #ouTpuT (#hg3a)
te C h ni q ues (G a la Xy Tra inin g Vertebra mes Project (VGP) is an international collaborative effort by the G10K consortium to
- generate near error-free genome assemblies for more than 70,000 vertebrate species. Using Galaxy 15: total intervals length
y infrasctructure and public instances, this collaboration has generated new, more open methods of genome sucsc | [#Ag38)
etwor assembly and access to data: —

. « Integration of the Genome Ark on public Galaxy servers. [ bedtoots Intersect imenal ©
. Create a nd s ha re Wo rkﬂows, u S I n g * A Galaxy platform with toolkits specifically tailored for Genome a: nbly.

« Multiple workflows available from the IWC on US and EU servers using the most up-to-date VGP #ouTPUT || #ucsc | (#hg38)

an expressive graphical interface g St enbitr s @

« Alist of publicly-available histories’ for each assembly completed on Galaxy as they are generated.
o BED on data 4 (hg38)

® DiStri bute One’S own tOOI.S, loca lly or Genomes assembled so far using Galaxy platform sourrur | N

R T IRORRRO IER I ERRRR AT TTRE AR ™, 9: Merged SortBed on MAF to
g lo b d “_y The following continuously updated table represents genome assemblies produced so far using Galaxy BED on data 1 (hg36)

workflows.

#ucsc (#hg3s)

8: SortBed on MAF to BED on

e Expose compute and storage —
infrastructure for easy access by IR -

Order

Proboscidea
i — T —" . : 7: SortBed on MAF to BED on
u S e rS Euipotyphia S data 1 (hg38)

Diprotodontia Macropus eugenii
Didelphimorphia Wonodeps domestca .

Dermoptera Cynocophats volans : by #ucsc

— Dasypus povemencius

g Dasypus novemcinctus. X

Carnivora Neofels nebulosa 9 6: MAF to BED on data 4 (gal
Mesopiodon donsiosris
Vart)




Large-scale collaborative efforts in assembly
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Vertebrate genome assembly using HiFi, Bionano and Hi-C
data - Step by Step
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VERTEBRATE
GENOMES
PROJECT

The Plan

e Publish genome assemblies of 12 species every
week
e Until all the ~70,000 extant vertebrate species
genomes are known
o Reference point: Assembly of human
genome took over 10 years and $3 billion

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

data)



VERTEBRATE

W genovss Downstream needs

Ty . SSSE
A PROJECT OF THE G10K CONSORTIUM
’\ Fa - e Many interesting genomic tools (aligners,
mappers) need specific index as reference data
e Their generation can consume considerable
resources
e These are often tool-specific and rarely even
tool-version-specific
e 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

CERN

. NIKHEF
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Galaxy CVMFS Usage

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

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

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



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

Galaxy Training Network

The crown jewel of Galaxy Project



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

How does the GTN ensure our training materials are FAIR?

Authors:

% Helena Rasche : | 22 Add Contributions!
£

This infrastructure has been developed in accordance with the FAIR (Findable, Accessible, Interoperable, Persistent URL
Reusable) principles for training materials Garcia et al. 2020. Following these principles enables trainers

and trainees to find, reuse, adapt, and improve the available tutorials. Still have questions'?

The GTN receives a 1980% score on the FAIR Checker, as noted in our recent news post

Gitter Chat Galaxy Help
10 Simple Rules Implementation in GTN framework Support Forum

Plan to share your Online training material portfolio, managed via a public GitHub repository

training materials
online

Improve findability of Rich metadata associated with each tutorial that are visible and accessible
your training materials  via schema.org on each tutorial webpage.

by properly describing

them

Give your training URL persistency with redirection in case of renaming of tutorials. Data used
materials a unique for tutorials stored on Zenodo and associated with a Digital Object

identity Identifiers (DOI)

Register your training Tutorials automatically registered on TeSS, the ELIXIR’s Training e-Support

materials online System

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



https://bit.ly/fair-gtn

about Zenodo

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 CZin OS1
Has a couple of petabytes of data

Generates DOls for entries - cite the data source

Provides open statistics for all entries - use to your advantage



Credits

e Nate Coraor - deploying and maintaining the CYMFS for Galaxy
e Delphine Lariviere - spearheading the VGP assemblies in Galaxy
e Galaxy Community - for being awesome

Thank you for your attention

Questions?
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