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Reproducibility crisis

HAVE YOU FAILED TO REPRODUCE

IS THERE A REPRODUCIBILITY CRISIS? AN EXPERIMENT?
Most scientists have experienced failure to reproduce results.
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Baker, M. 1,500 scientists lift the lid on reproducibility. Nature 533, 452—454 (2016). https://doi.org/10.1038/533452a
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Containers

Container images encapsulate
computational environments that are
independent from the hosting system
Container images have everything
needed by the data analysis

Data analyses can be run in an
isolated environment

o ... onyour machine
o ...on aremote cloud
o ... by someone else

[ X ] Dockerfile (~/cern/csc) - VIM
1 FROM centos:7

RUN yum update -y && \
yum install -y epel-release && \
yum install -y \
root-6.24.06 \

python3-3.6.8
COPY requirements.txt .

11 RUN pip3 install --no-cache-dir -r requirements.txt

Dockerfile example

* locker hub Explore  Pricing  SignIn
| Explore €mso

cmsopendata/cmssw_5_3_32 & pulls 10Kk

By cmsopendata « Updated a year ago
| Please cite 10.5281/zen0do. 3374807 when using this image.

Sortby Newest

Jatest S e, L
Lostpushed a year ago by clelanse

9b69cf761c02 linux/amde4 451GB

Containerised CMS software framework



Workflows

A workflow is a recipe explaining how
to produce results from input data
What is needed?
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Input data

Code

Computing environment
Workflow steps

Steps can be described by means of
declarative workflow languages (CWL,
Snakemake, Yadage, ...)

Each step can use (possibly) different
container images
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REANA helps researchers run declarative -
workflows in containerised clouds
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Analysis Example

1 fersion:

Input data/params & Code <————— __FUrI=E

files:

reana.yaml (~/reana/src/reana-demo-root6-roofit) - VIM

0.6.0

- code/gendata.C
- code/fitdata.C

events:
data:
plot:

3
4
5
6 parameters:
7
8

20000
results/data.root
results/plot.png

workflow:

type:

serial

specification:

Workflow steps

Environment

23
Results <———————— ___ Fames

files:

25

steps:

name: gendata
environment:
kubernetes_memory_limit:
commands:

— mkdir -p results && root -b —q
name: fitdata
environment:
kubernetes_memory_limit:
commands :

- root -b —q

'reanahub/reana—-env-rooté6:6.18.04"'

1256Mi"
'code/gendata.C(${events}, "${data}")"
'reanahub/reana—env-rooté:6.18.04"'

1256Mi"

'code/fitdata.C("

${data}t", "${plot}t")"

- results/plot.png




® ® ® madonado@mb-pro-2020: ~[reana/src/reana-...

$ tree

LICENSE
README.rst

fitdata.C
gendata.C

L— plot.png
reana.yaml

2 directories, 6 file

CLI client

o000 pro-2020: ~/

reana-client run -w reana-demo-rooté6-roofit
> Creating a workflow...

> Verifying REANA specification file... /Users/madonado/reana/src/reana-demo-rooté-roofit/reana.yaml

-> SUCCESS: Valid REANA specification file.
==> Verifying REANA specification parameters...

-> SUCCESS: REANA specification parameters appear valid.
==> Verifying workflow parameters and commands...

—-> SUCCESS: Workflow parameters and commands appear valid.
==> Verifying dangerous workflow operations...

-> SUCCESS: Workflow operations appear valid.
==> Verifying compute backends in REANA specification file...

~> SUCCESS: Workflow compute backends appear to be valid.
reana—demo-rooté6-roofit.1
Uploading files...
Detected .gitignore file. Some files might get ignored.
SUCCESS: File /code/gendata.C was successfully uploaded.
SUCCESS: File /code/fitdata.C was successfully uploaded.
Starting workflow...
SUCCESS: reana-demo-rooté6-roofit.l has been queued
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$ reana-client status -w reana-demo-rooté-roofit
NAME RUN_NUMBER CREATED STARTED
reana-demo-rooté-roofit ik 2022-09-03T14:36:28 2022-09-03T14:36:40

$ reana-client status -w reana-demo-rooté-roofit
NAME RUN_NUMBER CREATED STARTED
reana-demo-rooté6-roofit al 2022-09-03T14:36:28 2022-09-03T14:36:40

$ reana-client download -w reana-demo-rooté-roofit

STATUS PROGRESS
running 0/2

ENDED
2022-09-03T14:36:59

==> SUCCESS: File results/plot.png downloaded to /Users/madonado/reana/src/reana-demo-rooté-roofit.

STATUS
finished

PROGRESS
2/2




Web interface

[ ) @ reana -

reana L -

© reana-demo-root6-roofit #2 [© siu finished in 15 seconds
Finished 19 hours ago step 2/2

&3 Engine logs >_Job logs [ Workspace @ Specification

Q
Name $ Modified ¢ Size «

[ results/data.root 2022-05-30T12:50:59 154453

[ results/plot.png 2022-05-30T12:51:06 15450

] code/gendata.C 2022-05-30T12:50:46 1937

B codeffitdata.C 2022-05-30T12:50:46 1648
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... and many other features such as GitLab integration

L] < lim] & gitlab.cern.ch

4p GitLab  Projects v  Groups v  More v v Search or jump to... Q O N e

©

@ Profile

Q-

User Settings User Settings > User Settings

Authorize reana.cern.ch (RQF1364007) to use your
account?
& reana.cern.ch

An application called reana.cern.ch (RQF1364007) is requesting access
to your GitLab account. Please note that this application is not provided

by GitLab and you should verify its authenticity before allowing access.
reana on @

This application will be able to:

* Access the authenticated user's API
Grants complete read/write access to the API, including all groups
and projects, the container registry, and the package registry.

Your REANA token

In order to use your token, make sure you have reana-client installed and run:

$ export REANA_SERVER_URL=https://reana.cern.ch
$ export REANA_ACCESS_TOKEN=<your-reana-token>

Your GitLab projects

w REANA example - ATLAS RECAST ’
rodrigdi/reana-demo-atlas-recast

w REANA example - ROOT6 and RooFit ‘
rodrigdi/reana-demo-rooté-roofit
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Conclusions preserve
e  Containerization helps in encapsulating
computational environments
e Declarative workflow languages
- ..

describe the analysis computation logic e use archive = =
e data + code + environment + workflow fv o ws
— reproducible analyses! _ physicist
reproducible workflows digital repositories

e REANA aims at helping researchers
o  execute complex data analyses
on remote compute clouds
o organise data analyses to
facilitate preservation and reuse
reuse
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