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What is REANA?

Multiple compute backends:

● Kubernetes 
● HTCondor
● Slurm

Multiple workflow languages: 

● CWL
● Serial 
● Snakemake 
● Yadage

Multiple means of use:

● Command-line client 
● Web UI

Running containerised analysis workflows on the cloud

https://www.reana.io 2
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Use cases: data production and data analyses

Data production example: CMS jet energy 
resolutions and corrections
https://github.com/alintulu/reana-demo-JetMETAnalysis

Data analysis example: ATLAS displaced 
jet reinterpretations 
https://cds.cern.ch/record/2714064
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ATLAS pMSSM searches

Streamlining the execution of thousands of reinterpretation workflows at scale

https://arxiv.org/abs/2403.03494
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First ATLAS pMSSM Run-2 searches published

https://arxiv.org/abs/2402.01392

Ben Hodkinson 
https://indico.cern.ch/event/1380367/
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A glimpse on forthcoming REANA features

Share workflows with colleagues Support for Dask workflows

inputs:
  files:
    - myanalysis.py
workflow:
  type: serial
  resources:
    dask:
      image: mydaskenv:2023.10.1
      cores: 100
   specification:
     steps:
       - environment: mydaskenv:2023.10.1
         commands:
           - python myanalysis.py  
outputs:
  files:
    - myhistogram.png
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Driving future reproducibility

REANA as a continuous integration engine for source code management systems

https://doi.org/10.1038/d41586-018-05256-0
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Community

IRIS-HEP HSF Analysis preservation training 
(Valencia, October 2023)
https://hsf-training.github.io/hsf-training-reana-webpage/

Workshop on workflow languages for HEP 
(May 2024)
https://indico.cern.ch/event/1380367/

Seeking synergies across experimentsHSF trainings on reproducibility 8
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HSF Analysis Facilities White Paper

Analysis Grand Challenge CMS ttbar analysis on REANA 
(see forthcoming CHEP 2024 talk)https://arxiv.org/abs/2404.02100

https://indico.cern.ch/event/1446410/
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Recent new deployments

REANA @ AIP (astronomy)
https://reana-p4n.aip.de/ 
https://indico.desy.de/event/44722/

REANA@UChicago (ATLAS Analysis Facility)
https://reana.af.uchicago.edu/ 
https://indico.cern.ch/event/1386696/ 10
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Use case 1: Is preserved data correct? 
Verifying data provenance

CMS open data coming with detailed 
provenance information

Reprocessing AOD from RAW samples
https://doi.org/10.1051/epjc
onf/202024508014
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Use case 2: Is preserved data usable? 
Verifying usage patterns

How-to-run recipes in 
README files is a good 
start; but they are not 
actionable

“Out of 863,878 attempted executions 
of valid notebooks (...) only 24.11% 
executed without errors and only 
4.03% produced the same results”

ALICE pt analysis example in the VM 
stopped working due to microCernVM 
format compatibility issues
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“Continuous reuse”

Define expected outcomes in natural language thanks to 
Gherkin behavioural test language 

● check workspace content and output files
● check produced log messages 
● check execution duration of steps

Feature: cms-htautau-nanoaod

  Scenario: Workspace content
    When the workflow is finished
    Then the workspace should contain "njets.png"
    And the workspace should contain "phi_1.png"

  Scenario: Workspace size
    When the workflow is finished
    Then the workspace size should be less than 75 MiB

  Scenario: Log content
    When the workflow is finished
    Then the job logs of the step "skimming" should contain \
        "Event has good muons: pass=36921"
    And the job logs of the step "histogramming" should contain \
       "Muon transverse mass cut for W+jets suppression: pass=5063"

  Scenario: Run duration
    When the workflow is finished
    Then the workflow run duration should be less than 25 minutes
    And the duration of the step "skimming" should be less than 20 minutes

An example studying 
H → ττ lepton decays 
uses nine published 
CMS open datasets Test outcomes periodically 

on REANA
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Making sure data remains usable

Dashboard monitoring continuous reuse of periodically re-executed open data analysis examples

● displays a history of various reuse 
examples and their statistics

● allows to quickly check the last 
success and failure timestamps 

● shows the results of last five runs

● displays duration of individual steps
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Conclusions

REANA as an “analysis engine” 
complementing your data preservation 
repository activities.

Ultimate goal: facilitate future reuse of 
scientific data.

● Use cases for “preproducible” 
analyses

● Use cases for data provenance 
verification

● Use cases for analysis 
reinterpretations

● Use cases for data usage pattern 
validations

"adaptable software examples [are] the 
most efficient way to pass on the 
knowledge needed for research-level 
studies on [the] data"    — CMS

Data + Code + Environment + Services  +  Workflow  = Reusable Analyses
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