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oneosc|Academy |Ntroduction to the use case

*  REANA is a reusable and reproducible data analysis platform. Core philosophy:
o offer a containerised platform allowing researchers to organise and execute their
declarative scientific workflows on containerised compute clouds
o offer multiple workflow engines to fit popular user habits in the community

cLiu

Multiple compute backends:
Kubernetes, HTCondor,
Slurm

Multiple workflow languages:
CWL, Dask, Serial,
Snakemake, Yadage

Multiple means of use:

Command-line client, web
interface
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https://www.reana.io/
https://www.reana.io/
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— The distribution of unexcluded supersymmetry

The pMSSM model parameters and a typical models as a function of two model parameters
computational workflow. Thousands of workflow involving dark matter, shown before (left) and after
runs are necessary to cover the parameter space. (right) the results of the 2023 ATLAS pMSSM
(src) analysis. (src)

Original use case: facilitate searches for new physics beyond standard model
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https://ep-news.web.cern.ch/content/extending-atlas-physics-reach-analysis-reuse-technology
https://arxiv.org/abs/2403.03494
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Typical experimental particle physics data production and analysis workflow (src)
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https://doi.org/10.3389/fdata.2021.661501
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https://github.com/reanahub/reana-demo-cms-h4l
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The use case goal: allow dispatching
parts of computations (1) to Nodes
where the data sits; (2) to Nodes where
the user has computing resources.
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An example of importance of near-data
computing: the performance of CMS
AQOD data processing on various near

and far public clouds (src)
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https://root-forum.cern.ch/t/running-time-dependence-on-cluster-distance-from-cern-for-jobs-on-gke-cluster-open-data/42447

aneosc | Academy  Scientific and/or technical assumptions

°* The use case addresses two kinds of federating computing needs

O Near-data computing, to send computational workflow jobs to where large
scientific datasets are stored, rather than transferring massive volumes of data

to the researcher. Example: processing datasets stored on different Nodes.

O Closed-data computing, to allow external collaborators to reinterpret existing
analyses without offering direct data access. Example: test new ideas of
theorists who do not have access to the original experimental data (ATLAS

RECAST).

°* Thetarget user group:
O Researchers writing declarative computational analysis workflows (any
scientific discipline)
O Infrastructures wanting to offer remote compute capabilities to researchers
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cneosc |Academy Cross-node activities & collaboration

* During the EOSC Federation build-up phase, the following EOSC
Nodes participated in the use case demonstrator:
o EOSC CERN Node
EOSC EU Node
EOSC Finland
EOSC ltaly
EOSC Poland
EOSC SURF Netherlands

* The cross-Node collaboration required technical coordination of
federated compute solutions (Kubernetes with MultiKueue)

O O O O O
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What changed in REANA
to make this happen

Stage 2: distribute and run the jobs

A distributed H—4l analysis of CMS open data run across several EOSC Nodes

(CH, FI, IT,NL, PL). A custom Snakemake workflow hint influences REANA to send
different jobs to different participating Nodes. (src)
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https://indico.cern.ch/event/1543880/contributions/6744855/attachments/3167355/5628487/20251103_REANA_GUERRIERI_Welcoming_the_EOSC_Federation_Scientific_Use_cases_from_the_First_Wave_of_EOSC_Candidate_Nodes.pdf
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Implementation & Making Use of Federating
Capabilities

* The core EOSC Federation capabilities used
O FC-1 AAI

Authenticating users and acting “on behalf” of users

O FC-4 Service Monitoring

Ensure workloads over collaborating clusters

O FC-6 Service Accounting

Ensure user quota accounting across sites

O FC-9 Application Deployment Management

11

Payload execution across several Nodes
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° A success criteria from a researcher point of view

O As aresearcher, | want to run an declarative analysis on one Node, and see it
dispatch jobs to various other collaborating Nodes based on my provided
workflow hints

O Asan infrastructure provider, | want to configure and monitor user payloads
coming from remote collaborating Nodes

* A demonstrator using CMS open data Higgs to four lepton analysis
example was implemented and successfully run across the
participating Nodes.

*  The developed solutions for generic workflow engines (CWL,
Snakemake) are directly applicable in other scientific disciplines
(astronomy, life sciences)
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aneosc|academy Challenges and lessons learned

* The challenges were mostly technical
o how to dispatch computing payload across different Kubernertes clusters?
o how to prevent “unsafe” computing payloads?

* Future improvements

o efficient propagation of produced data and workflow workspaces (Rucio)

0 see also: FORGE “Federating Open Research data for Genomics on EOSC” with
EOSC CERN Node, EOSC lItaly, AREA Science Park
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Stay in contact!

| ® | https://eosc.eu/academy

@ academy(@eosc.eu
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