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Long-term value of data!
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Collaborations publish papers
even ~15 years after data tak-

ing ends.
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JADE data (1979-1986) still

unique even ~35 years later.
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Long-term value of knowledge?

CMS collaboration Career after PhD

THE ROYAL SOCIETY

Experimental physics done by High turnover of young re-

groups of ~3000 physicists. searchers.
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CERN Analysis Preservation

m A platform for preserving knowledge and assets of an individual
physics analysis.

m Capturing the elements needed to understand and rerun an
analysis even several years later:

v data v’ workflow
v software v/ context
v/ environment v/ documentation

m Advanced search for high-level physics information
m Applying standard collaboration access restrictions

Developed by CERN IT and CERN SIS in close collaboration
with LHC experiments
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System overview
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1. Describing an analysis

formats
eeeee provenance
low level high level workflows validation
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m JSON Schema
m W3C DCAT

m domain-specific
fields

Structuring knowledge behind research data analysis.
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2. Capturing an analysis

[ CERN Analysis Preservation I INVENIp)

m datasets:
local storage,
cloud storage

m software:
Git, SVN

m information:
DBs, TWiki,
SharePoint

i m protocols:

physicist HTTP, XROOtD

ORGANISE

EOS EOS EOS

Taking consistent snapshot of analysis assets at a certain time.
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3. Reusing an analysis
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Instantiating preserved analysis on the cloud.
@tiborsimko

8/15



REANA = RE usable ANAlyses

m a system for reusable analysis execution on the cloud

O https://reanahub.io

m supporting multiple scenarios i "—><_

physicist

— multiple computing clouds
— CERN OpenStack

— multiple running environments
> Docker with CVMFS

— multiple resource orchestration
> Kubernetes

— multiple workflow engines
— Yadage

— multiple shared storage systems
— Ceph, EOS
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m close collaboration with DAS®OS and re:st
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REANA is FOSS

Pull requ

REANA - Reusable Analyses
<=  REANA Hub

) resate eserch ca anays pton
patara REANA s a system that permits to instantiate research data analyses on the cloud. It

uses container-based technologies and was born to target the use case of particle
Physics analyses in LHC collaborations. The system paves the way to rensing and

£l Repositories People 10 Teams 2 Profects

reinterpreting preserved data analyses even several years after the original analysis.
REANA - Reusable Analyscs
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- - Getting sta
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@oymon Y3 Updanascasage © 3:3.Start minikube
REANA@Dockertiub o 3.4.Install REANA

5. Initialise REANA cloud
o 3.6 Run “hello world” example application
Quick search « 3.7. Run “word population” example analysis
« 3.8 Washing our bowl

REANA@GitHub
reana-workflow-engine-yadage
REANA Workllow Engine Yadage

@Fynon ¥3 Updawa 11y

= + 4. Examples

o 4.1 Helloworld

o 4.2, Jupyter notebook
o 4.3. ROOT and RooFit

reana-resources-k8s
REANA Resources Kuberneles

5. Architecture
@Fynon Y2 Updatea 113y

o 5.1, Overview
o 5.2, Technology

REANA @ GitHub REANA @ ReadTheDocs
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Four questions

Kl input data H Analysis code
What is your input data? Which code analyses it?
— input files — Jupyter notebook
— live DB calls — custom code
E] Compute environment I3 Analysis workflow
What is your environment? Which steps did you take?
— operating system — single command
— software & libraries — complex workflows
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Simple example: Jupyter

Region,1500,1600,1700, 1750, 1800, 1858, 1900, 1956, 1999, 2068, 2010, 2012, 2050, 2150

world, 100,100, 100, 100,100,100, 160,160, 100, 108, 100, 108,100, 100 Regional Analysis

Africa,18'8,19.7,15.5,13.4,10.9,8.8,6.1,8.8,12.8,14.5,14.8,15.2,19.8,23.7 L the world populati t
As)asa1534639635549a41574556§n3504604603591571

Europe,18.3,19.1,18.3,20.6,20.8,21.9,24.7,21.7,12.2,10.9,10.7,10.5,7,5. In (6] def histogram by region(regior

Latin America and the Caribbean,8.5,1.7,1.5,2,2.5,3,d.5,6.6,8.5, s 6,8.6, a 6,9.1,9.4 Local_pop=pop[[‘Region’, S""E‘ZW"V” OREIA TR )L

Northern America,0.7,0.5,0.3,0.3,0.7,2.1,5,6.8,5.1,5,5,5,4.4,4
ucsan)ao7n5BAOEBZBZOABSUSGSOSUSBSOS

plot=local_pop.plot(kind="bar', legend=None, title='Percentage of World Population o
e in '+ str(region))

plot.set_ylabel (" of world population’)
Plot.set_xlabel("*)

Bl input: CSV file o i

45 _ Percentage of World Popution over me i Africa

)

5

w50
o

.. A code: Jupyter notebook

El environment: Cent0s7, 1P5 [ workflow: jupyter nbconvert

© https://github.com/reanahub/reana-demo-worldpopulation

@tiborsimko 12/15



Complex example: DAG workflows

m case studies in high-energy-physics with LHC collaborations

m yadage parametrised workflow engine &9 dianahep

: selection

@tiborsimko
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— ALICE AliPhysics post-LEGO train analysis
— ATLAS multi-B-jets analysis
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Lukas Heinrich http://github.com/diana-hep/yadage
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Reusability = Preservation
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Conclusions

kubernetes

@tiborsimko

CERN Analysis Preservation

@ http://analysispreservation.cern.ch
© http://github.com/cernanalysispreservation
= analysis-preservation-support@cern.ch

Invenio

@ http://inveniosoftware.org

© http://github.com/inveniosoftware
%W inveniosoftware

= info@inveniosoftware.org

REANA

@ http://reanahub.io

© http://github.com/reanahub
% reanahub

= info@reanahub.io
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