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I.
A brief overview
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REANA overview
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Multiple compute backends:

● Kubernetes 
● HTCondor
● Slurm

Multiple workflow languages: 

● CWL
● Dask
● Serial 
● Snakemake 
● Yadage

Core philosophy: offer a containerised platform allowing researchers to run, organise and share declarative 
computational workflows using any workflow language popular in the community.



REANA use cases
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Primary use case: facilitate analysis reinterpretation 
and reuse (ATLAS searches for new physics)

Also used as workflow-as-a-service to run 
(small-scale) reusable declarative workflows

Workshop on workflow languages for HEP analysis (event)

CMS testing streamlining of gridpack production (event)

Scalable ATLAS pMSSM workflows (paper)

RECAST workflows in ATLAS SUSY (slides)

https://indico.cern.ch/event/1380367/
https://indico.cern.ch/event/1500306/
https://arxiv.org/pdf/2403.03494
https://indico.cern.ch/event/1380367/contributions/5880484/attachments/2831190/4946672/RECAST%20in%20ATLAS.pdf


Why using REANA over a standalone workflow engine?
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Organise and share your workflows with colleagues. 
Consult logs and visualise outputs.

Use REANA add-ons for your workflows 
(Kerberos, Rucio, VOMS proxy)

rule fitdata:
    input:
        data="mydata.root",
        macro="myfit.C"
    output:
        "myplot.png"
    container:
        "docker://docker.io/myorg/myimage:mytag"
    resources:
        kerberos=True
    shell:
        "root -b -q …"

krb5-renewfitdata 
payloadkrb5-init

reana-run-job-...-... pod 



II.
Selected recent activities
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Example 1: Federated workflow execution
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A distributed H→4l analysis of CMS open data run across several EOSC Nodes (CH, FI, IT, NL, PL). A custom 
Snakemake workflow hint (kubernetes_queue) influences REANA to send different jobs of the same workflow 
to different participating Nodes. Allows to use a WLCG-like near-data computing paradigm. (slides) 

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


Example 2: A need for a more tolerant scatter-gather 1/2
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Example: REANA running a workflow processing 5 data files samples with 
sum.py payload simulating an extremely high read failure rate of 50%. 

rule scatter:
    input:
        "myinputs{n}.txt"
    output:
        "myresults{n}.txt"
     shell:
        """
        python sum.py {input} > {output} ||
          (echo {output} >> errors.txt && echo 0 > {output})
        """

rule gather:
    input:
        expand("myresults{n}.txt", n=samples)
    output:
        "sum.txt"
    shell:
        """
        echo $(($(cat {input} | paste -s -d+))) > sum.txt
        if [ -f errors.txt ]; then echo "Failed." && exit 1; fi
        """The problem: Experimental particle 

physics analyses frequently need to 
process simulated datasets of 
O(50k) files. Some files may not be 
available at the time of processing 
but can be “ignored” at the price of 
less precise statistics.

Current workaround: Automatically restart failed workflow based on manually-crafted exit codes. In the 
example above, three workflow restarts were sufficient to obtain the results. (The process is fully 
automated via a wrapper script around reana-client.)



Example 2: A need for a more tolerant scatter-gather 2/2
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A need for a more tolerant scatter/gather? An RFC in preparation to possibly extend Snakemake to: 

(1) in scatter, terminate laggard jobs if over 95% of other scatter jobs succeeded already?

(2) in gather, allow workflow to continue if less than 5% of inputs could not have been processed?

(3) in any rule, allow failures as a per-rule local equivalent of the global “–keep-going” option?

rule gather:
    input:
        results=expand("myresults{n}.txt", n=samples)
    output:
        "sum.txt"
    tolerance:
        results=0.05
    shell:
        [...]

rule scatter:
    input:
        "myinputs{n}.txt"
    output:
        "myresults{n}.txt"
    tolerance:
         scatter=0.95

   allow_failures=True
    resources:

    runtime="5h"
    retries: 3 
    shell:
        [...]



Example 3: Fast workflow testing
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rule run_test_group:
    input: REPO_DIR, HOME_DIR
    output: "results/group_{group}.xml"
    container: "docker://docker.iomyorg/myimage:mytag"
    shell:
        "export HOME=$(pwd)/{HOME_DIR} && "
        "export PATH=$HOME/.local/bin:$PATH && "
        "pytest {REPO_DIR} --splits {N_SPLITS} 
            --group {wildcards.group} 
            --junitxml={output} || true"

rule report:
    input: expand("results/group_{i}.xml", i=range(1, N_SPLITS + 1))
    output: "results/report.txt"
    container: "docker://docker.io/myorg/myimage:mytag"
    shell:
        """
        python3 << 'EOF'
        [...]
EOF
        """

A snippet of Snakefile allowing to run the same 91 tests 
concurrently via 30 parallelly-split group jobs on the 
REANA cluster provides faster developer feedback.

$ pytest myanalysis
tests/test_aaa.py .....s.s..sss..............                                                                                                                                                                                                                                  
tests/test_bbb.py .............                                                                                                                                               
tests/test_ccc.py ............ 
tests/test_ddd.py sssss. 
tests/test_eee.py .....    
tests/test_fff.py ...........  
tests/test_ggg.py ........      
tests/test_hhh.py .    
tests/test_iii.py ......     
tests/test_jjj.py ...........        
tests/test_kkk.py . 

==== 91 passed, 10 skipped in 538.90s ===

Running analysis tests on a small sample of 
data files locally or on GitLab can be still 
rather time consuming.

After a use case of Angel Campoverde (LHCb) regarding B decay precision 
measurement analyses. Convenient for fast testing of code changes via REANA. 
The full analysis with 20k fits for systematics would require larger Kubernetes 
custer or to dispatch jobs to HTCondor or WLCG. 



Example 4: Custom Dask workflows
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Example 5: LLM-assisted workflow authoring 1/2
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Sully Billingsley (ATLAS) conceptualising an analysis dashboard 
with LLM-assisted workflow authoring capabilities. (event)

https://indico.cern.ch/event/1640142/


Example 5: LLM-assisted workflow authoring 2/2
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Digital Research Product Hub at 
PUNCH4NFDI. (web site)

REANA at PUNCH4NFDI. (web site)

An AI assistant allows to work with 
research products and create and run 
REANA workflows.

REANA backend 
validates workflows 
generated by LLMs.

Clone, view and run example analyses.

https://drphub-p4n.aip.de/
https://reana-p4n.aip.de/signin


Summary
● REANA core philosophy 

○ Offer a containerised platform allowing researchers to run, organise and share 
declarative workflows on containerised compute clouds.

○ Supporting multiple workflow engines that are popular in the community.
○ Complementing workflow languages by providing platform-wide features not 

existing in said languages via custom workflow hints.
● REANA use cases

○ Analysis reinterpretation and reuse. Searches for new physics beyond SM.
○ Generic workflow-as-a-service system for (limited) data production, data analysis, 

reuse and reinterpretation needs.
● REANA community

○ Several installations in particle physics (BNL*, CERN, NYU*, UChicago) and 
astrophysics (AIP, ETAP).

○ Synergies across scientific disciplines (astronomy, life sciences).
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