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oneosc FORGE GOAL and INGREDIENTS

Reuse existing tools and resources and make them interoperate within the EOSC
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Centro Nazionale di Ricerca in HPC,
Big Data and CQuantum Computing

M EOSC Node | Italy

€0SC Node |CERN

Physical Sciences & Engineering
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(Area Science Park)

Storage (S3)

Endpoint: hitps #/buckets areasciencepark it
Bucket: valerio piomponi-scout

Prefix; SPNO1/

Italian EOSC Node

m Catalogue / Discovery / Access

« Publishes and expeses the metadata
* Enables discovery of the dataset and services
* Provides s single access pomt to information

e

Federated Data Management

« Commoa namespace for SPNO1
» Manages dataset rephcas across infrastructures

» Enables transparent access and data movement

>
L1 cernvre

reana

Workflow execution
(Snakemake)

Interactive
analysis environment
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Italian EOSC Node « Publishes and exposes the metadata FO RG E

m e O S C Catalogue / Discovery / Access  + Enables discovery of the dataset and services
* Provides a single access point to information CHensSC GRAVITY

T - byl S
: Metadata publication and discovery
\ 4

@ SPNO1 =

¥ Genomic Dataset =

v Size: 22278 RO-Crate

(scientific metadata)

Domain: Genomics (colorectal cancer)
Type: Simulated WGS (ProCESS + nf-core/sarek)

:

Federated Data Management
« Common namespace for SPNO1
» Manages dataset replicas across infrastructures
« Enables transparent access and data movement

J Dataset replicas r:mnaged by Rucio L
£ ) 4 . == -
ORFEO Data Center i CERN (
(Area Science Park) (European Organization ITALIA - Al Factory
for Nuclear Research) |

Storage: (NFS) }
Rucio download: local |
Path: SSCRATCH

Endpoint: https://buckets.areasciencepark.it System: EOS
Bucket: valerio-piomponi-scout Path: /eos/eosc/rucio/SPNO1
Prefix: SPNO1/

Storage (S3) e Storage (EOS)
=

(L

v
Processing services (at CERN)
Y

cevnvie  fediNa

Interactive " Workflow execution
analysis environment (Snakemake)
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~ I'd like to study the

differences between strain
X and the reference genome.
I wonder if I can find any
available datasets.

S2lLvrdouMIoI8

Al-generated image created by the authors.
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Furvias] by
e Buropm e Lo

< e0SC Node | Italy

Welcome to EOSCNodelT!

The EOSCNodelT is the central hub for discovering of
federated resources contributing to the EOSC Node Italy.

(A genomig datd

See All ltems see All Tags

< i
=~ Service 37
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N EoSC ¥/ Organizatons colorectal cancer Q FORGE

EOSC-FORGE [ 1 NO) CHeQsC GRAVITY

1 dataset found for * genomic data ™ o> y ———y

Relevance
S Groups

Genomics Dataset Repository: SPNO1
EOSC-FORGE

SPMNO1 is a synthetic matched tumour-normal whole-genome sequencing dataset for colorectal cancer benchmarking,

There are no Groups that match

this search

generated using ProCESS and analysed using nf-core/sarek. The...

[ BAM [Binary Alignment Map] | .
L p— Genomics i Datase 3 Groups
Dataset
Metadata [+ O Repository: . .
SPNO1 Genomics Dataset Repository: SPNO1

SPMO1 is a synthetic matched tumour-nermal whole-genome sequencing dataset for colorectal cancer benchmarking,

Sequencing n @

generated using ProCESS and analysed using nf-core/sarek. The crate documents scientific provenance, data inventory,
Y Formats You can also access this registry using the # | Followers

1

federated storage locations and available or planned research services.

Data and Resources

BAM (Binary n @
. o
Alignment Map) m n0.bam e Explore ~

Aligned sequencing reads, produced by the nf-core/sarsk pipeline from...

BIN n @ & 4.bam @ More informaticn

Aligned sequencing reads, produced by the nf-core/sarek pipeline from... I-_‘;
FORGE =

:i{?\_sc GRAVITY Aligned sequencing reads, produced by the nf-core/sarsk pipeline from... 1= Views

The FORGE dataset is published in an e Py—

Aligned sequencing reads, produced by the nf-core/sarsk pipeline from...

Italian research data catalog to be FosC-ToRGE = napm @ Explore. -

Distributed data ma nagement for Aligned sequencing reads, produced by the nf-core/sarsk pipeline from...

onboarded into the EOSC-IT Node. Genornics i the EOC Federation T - [

n2.bam # Edit resource

roject deploys and validates a cross- n5.bam
prel Py ] ) ® Explore -~
node genom ics scientific use case Aligned s=quencing reads, produced by the nf-cone/zarsk pipeline from...
within the EOSC Federation,... =y - o
Se0Q_resul murts, IIHgEd COVETage
- - = ® Explore -~
read more R data (rds) file with merged, cohort-level zomatic mutation calls .
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CNEOSC Enabling Access through Metadata FORGE
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[ [

@ Download this dataset: SPNO1 access point at ORFEO Data Center

Genomics Dataset Repository: SPNO1

et MDMC

name [7] Genomics Dataset Repository: SPNO1 Master in Data Management
and Curation

@type Dataset

description [?] SPNO1 is a synthetic matched tumour-normal whole-genome sequencing dataset for colorectal cancer benchmarking,
generated using ProCESS and analysed using nf-core/sarek. The crate documents scientific provenance, data inventory,
federated storage locations and available or planned research services.

datePublished [7] 2026-10-09
citation [?7] Tumour evolution as ground truth for cancer whole-genome sequencing Th e d ataset metadata a re
. automatically imported
istribution [7] e SP access po!nt at ORFEQ Data Center

" SPN Mg CER from a RO-Crate package,
haspart 7 SoNo1 preserving rich descriptive
humanResdablesize 22278 information provided by the
identifier 7 Sono1 data producer.
keywords [?] & Genomics

* Metadata ..

- Sequencing Additional access metadata
publisher 2 ancer Data Science Laboratory (Caravagna Lab) haS been inCI Ud ed to

‘ describe the Rucio-based

subjectOf [?] * FORGE SPNOT access and processing guid_e ) access meChanism .
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1eosc Enabling Access through Metadata

@ Download this dataset: SPNO1 access point at ORFEO Data Center
Genomics Dataset Repository: SPNO1

@id J

SPNO1 access point at ORFEO Data Center

@id #orfeo-access
name [?] SPNO1 access point at ORFEO Data Center
@type DataDownload

description [?] 53 object prefix; use the separate S3-compatible endpoint to access it. Access may require credentials.

additionalProperty [?]

m—)

contentUrl [?]

e S3-compatible APl endpoint: https://buckets.areasciencepark.it

s3://valerio-piomponi-scout/SPN01/

provider [?] ORFEQ Data Center

Items that reference this one

distribution [?] Genomics Dataset Repository: SPNO1

IsAccessibierorkree [{] rue

subjectOf [?] s FORGE SPNO1 access and processing guide

EOSC Symposium 2026 / 14-16 October / Florence Under the patronage of {
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MDMC

Master in Data Management
and Curation

This allows users to
configure Rucio
directly from the
dataset information.

This is the first step
toward machine
actionable data
catalogs.
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FORGE

D EeOSC From Data Discovery to Data Reuse
CNEensC GRAVITY

WRE\'Ilnareseo:zr'chlab... - ' |

| FROM

/ I've found the sequencing data
| need, but they're several

terabytes! How can | analyse them
when my laptop doesn't have
enough storage or computing

SPNO1

e wuwmmmnq«ww)
- colorectal cancer (synthetic)
Size:
Files:
Formae:

22278 e
4. Download dataset 1
| B
[} ;
/]
|

FASTQ (paired-and)
) D
Orpanism:  Homo sapions
Description: Symenetic WMo -noe
mal WGS das,
(SPNO1) generated with pmq;; o

e Europa s Unics
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[ -
SPNO1 @
Genomic Dataset
Size: 2.22 T8 RO-Crate

(scientific metadata)

Domain: Genomics (colorectal cancer)
Type: Simulated WGS (ProCESS + nf-core/sarek)

i

Federated Data Management

. Common namespace for SPNO1
« Manages dataset replicas across infrastructures
« Enables transparent access and data movement

J Dataset replicas rlnanaged by Rucio L
< ¢ P ———
ORFEO Data Center i CERN B f
(Area Science Park) (European Organization ITALIA - Al Factory

for Nuclear Research)

- Storage (S3) .U Storage (EOS) - }
s Endpoint. https://buckets areasciencepark i Nam® | System EOS g E{Locriig;(.) \(;lni?;& o
Wgggy/  Bucket: valerio-piomponi-scout =7 Path: /eos/eosc/rucio/SPNO1 L Path: SSCRATCH
Prefix: SPN01/ L J '
\_ £ £ 2 \ — —

Processing services (at CERN)

1 cernvRe [ reana o

Interactive " Workflow execution
analysis environment (Snakemake)

l".ll / !‘I
™y
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CNH EeOSC Running Genomic Analysis at CERN with Reana

e Loginto CERN VRE

e Set up working environment with Snakemake and Snakedeploy y)e o

$ conda create -n genomics \
snakemake snakedeploy

o Deploy a Workflow from the Snakemake genomic catalogue

$ conda activate genomics

o Edit configuration file
snakemake version

o Connect to Reana Server .32.4

snakedeploy --version

o Create areana.yaml file 6.10.1

e Runthe Workflow
e Monitor the execution (check the logs)

e Download results from REANA workspace

eana
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CNH EeOSC Running Genomic Analysis at CERN with Reana

e Loginto CERN VRE

e Set up working environment with Snakemake and Snakedeploy

o Deploy a Workflow from the Snakemake genomic catalogue

o Edit configuration file

MPUSP/snakemake-simple-mapping

e Connect to Reana Server MPUSP/snakemake-simple-mapping

e Create areana.yaml file censs MIFT) /isves [ (stors 1) (watchers 1) [Gitfub page

A Snakemake workflow for the mapping of reads to reference genomes, minimalistic and simple.
e Runthe Workflow

e Monitor the execution (check the logs)

e Download results from REANA workspace

reana
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CNH EeOSC Running Genomic Analysis at CERN with Reana

Login to CERN VRE

e Set up working environment with Snakemake and Snakedeploy

o Deploy a Workflow from the Snakemake genomic catalogue

o Edit configuration file

0% —=2g o To—

o Connect to Reana Server = reana-test.yaml * | M Terminal 1 x |+
. Create a reana.yaml flle ]awan@]upﬁer.‘—v?lmpan::vi. cat Forge test/config/samples.tsv
sample description readl read2
samplell nessuna feos/eosc/rucio/SPNel/normal/purity 1/FASTQ/n® normal sample.Rl.fastq.gz
Jfeos/eosc/rucio/SPNBL/normal/purity 1/FASTQ/n@_normal_sample.R2.fastg.gz
® RU n the WOI’kﬂ ow juwan@jupy‘ter—wpimpun s

1
[*]
e Monitor the execution (check the logs) O/
e Download results from REANA workspace @

eana
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CNH EeOSC Running Genomic Analysis at CERN with Reana

e Loginto CERN VRE

e Set up working environment with Snakemake and Snakedeploy

o Deploy a Workflow from the Snakemake genomic catalogue

o Edit configuration file

o Connect to Reana Server

e Create areana.yaml file

e Run the Workflow

e Monitor the execution (check the logs)

e Download results from REANA workspace

eana

EOSC Symposium 2026 / 14-16 October / Florence

Bersion: 8.9.0

inputs:
directories:
- workflow
- config

workflow:
type: serial

specification:
steps:
- name: run-snakemake
environment: “"ghcr.io/ritareasciencepark/forge-snakemake:0.1"

commands :
python --version
snakemake --version
free -h
>
echo "Cgroup memory limit:";
cat /sys/fs/cgroup/memory.max 2>/dev/null ||
cat /sys/fs/cgroup/memory/memory.limit_in_bytes 2>/dev/null ||
true
- >
echo "Cgroup CPU:";
cat /sys/fs/cgroup/cpu.max 2>/dev/null || true
->
snakemake
--snakefile workflow/Snakefile
--cores 4
--sdm conda

outputs:
directories:
- results

l".ll / !‘I
™y
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CNH EeOSC Running Genomic Analysis at CERN with Reana

e Loginto CERN VRE

e Set up working environment with Snakemak

@ memory_test #1 = finished in 2h 6m &8s

Finished 9 days ago step 66

e Deploy a Workflow from the Snakemake ger
ﬂ!rlg.m: logs *=)ob logs 0O Workspace E Specification

o Edit configuration file

Step run-snakemake - Finkshed in 7h S5m 5 il Eubernetes @ phoriofritaresscienceparkTorge.an.., § wnakemake -snakefile workflow/Sna...

Select jobi to execute...

o Connect to Reana Server i e

[Tue Sep X2 16:40:31 2026]

e Create areana.yaml file localrule all:

input: results/sultigc/multiqc_report.html, results/reportSfresbayes_report.pdf

Jobid: @

) Run 'the Workfl OW reason: Input files wpdated by another job: results/sultiqe/sultige_report.himl, results/report/freebayes report.pdf

resources: tmpdic=/tmp

[Tue Sep 22 16:40:31 2926]

e Monitor the execution (check the logs) Fiktahet Jcki: 8] (hila: =l1)

28 of 28 steps (100X) done

Complete log(s): /var/reana/users/bfi8ebfa-803a-4021-b226-FccaB5fcidlc/ workflows/lcete4f-4111-47F5-97Fa-e178cd95Fada/ . snakemake /log/ 202609

o Download results from REANA workspace R

Elapsed time: 2:05:03.471514 #

-
m n a — .
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[ [
FORGE established a clear FAIR workflow enabling researchers to:

find data — obtain access — transfer data to available computing
resources — run analysis pipelines.

The workflow is not yet fully automated, but its main components

and interactions have been successfully validated. @QGQ“O P —
Metadata are interoperable and machine-actionable, using RO- ﬁ
Crate to describe data, workflows, and provenance.

The genomics use case demonstrated that Rucio is a viable

solution to support scientific domains beyond High-Energy Physics

in the EOSC Federation. i
o~

The approach is portable across heterogeneous storage and @

computing infrastructures. Data transfer to the Al4italy Al Factory
resources has already been successfully tested.
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Future extension of FORGE and beyond:

« Automate the end-to-end workflow, from data discovery to
analysis execution.

o =
» Leverage the role-based access control functionalities being @
developed by CERN for the secure management of sensitive ﬁ
Genomic data.

« Extend the workflow to additional EOSC Federation storage
resources, starting with the already identified StoRM/INFN Bari

solution. 0/
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