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Long-term value of data!

Achim Geiser https://indico.cern.ch/event/588219

Collaborations publish papers
even ∼15 years after data tak-
ing ends.

DPHEP https://arxiv.org/abs/1205.4667

JADE data (1979–1986) still
unique even ∼35 years later.
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Long-term value of knowledge?

CMS collaboration

Experimental physics done by
groups of ∼3000 physicists.

Career after PhD

High turnover of young re-
searchers.
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LHCb members of 2010 in 2017

https://twitter.com/PKoppenburg/status/918097093616652293
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CERN Analysis Preservation

A platform for preserving knowledge and assets of an individual
physics analysis.
Capturing the elements needed to understand and reuse an
analysis even several years later:

4 data
4 software
4 environment

4 workflow
4 context
4 documentation

Applying standard collaboration access restrictions

Developed by CERN IT and CERN SIS in close collaboration
with LHC experiments
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Pillar 1: Describe

JSON Schema
W3C DCAT
domain-specific
fields

Structuring knowledge behind research data analysis.
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Pillar 2: Capture

datasets:
local storage,
cloud storage
software:
Git, SVN
information:
DBs, TWiki,
SharePoint
protocols:
HTTP, XRootD

Taking consistent snapshot of analysis assets at a certain time.
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Pillar 3: Reuse

Instantiating preserved analysis on the cloud.
@tiborsimko 8 / 28



REANA = REusable ANAlyses
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Four questions

1 Input data

What is your input data?
– input files
– input parameters

3 Compute environment

What is your environment?
– operating system
– database calls

2 Analysis code

Which code analyses it?
– software frameworks
– user code

4 Analysis workflow

Which steps did you take?
– single command
– complex workflows
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Simple example

1 input: CSV file

3 environment: CentOS7, IP5

2 code: Jupyter notebook

4 workflow: papermill ...

https://github.com/reanahub/reana-demo-worldpopulation
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Simple workflows

inputs

command1

command2

. . .

commandn

outputs

environment1 code1

environment2 code2

environmentn coden

output1

output2

outputn−1

@tiborsimko 12 / 28



Example: ROOT RooFit
workflow:

type: serial
steps:

- environment: reanahub/reana-env-root6
commands:
- root -b -q ’./code/gendata.C(20000,"data.root")’
- root -b -q ’./code/fitdata.C("data.root","plot.png")’

https://github.com/reanahub/reana-demo-root6-roofit/
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User perspective: reana.yaml

analysis structure described via reana.yaml
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User perspective: CLI client

select REANA cloud

run your workflows
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HEP data analysis pipelines

D. Krücker et al https://indico.desy.de/indico/event/18343
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Example: CMS open data

http://opendata.cern.ch/record/35
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Example: CMS AOD production

http://opendata.cern.ch/record/463
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Example: CMS jet tuple production

http://opendata.cern.ch/record/5104
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Example: BSM searches
full emulation of typical complex analysis workflows

https://github.com/reanahub/reana-demo-bsm-search/
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Yadage declarative workflows
developed by
several ATLAS internal use case examples

– reinterpreting MonoH(bb) exotics searches
– adding new systematics on displaced objects
– . . .

Lukas Heinrich http://github.com/yadage
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Example: LHCb rare charm decay
search for D+

(s) → π+µ+µ− and D+
(s) → π−µ+µ+ decays

Phys. Lett. B 724 (2013) 203-212

https://github.com/reanahub/reana-demo-lhcb-d2pimumu/
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Example: ALICE LEGO train

ALICE LEGO train validation
large images (∼8 GB) including all dependencies (CVMFS)

$ root -b -q -x lego_train.C
...
I-AliPhysicsSelection::Initialize: Initializing for run 117222
I-AliPhysicsSelection::Initialize: Using Standard OADB
Physics selection cut settings:

FMDLowCut 0.200000
FMDHitCut 0.500000

...
===== Logical file name: /inputs/__alice__data__2011__LHC11h_2__000170387/AliESDs.root =====
...
=Analysis train= init time: 0.858033[sec]

I/O & data mng.: 16.6985 [sec]
task execution: 20.0355 [sec]
total time: CPU=24.4 [sec] REAL=37.592[sec]

=Analysis train= Terminate time: 0.933296[sec]
Real time 0:00:40, CP time 27.390
======== lego_train.C finished with exit code: 0 ========

https://github.com/reanahub/reana-demo-alice-lego-train-validation/
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REANA technology

REANA @ GitHub

micro-services

REST API

Bravado

services

deployments
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Developer perspective
set up REANA cluster

REANA client←→ REANA cluster
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Physics meets Life sciences

Common Workflow Language
– originated in bioinformatics
– rich ecosystem: implementations, editors, tools

BSM search example using CWL workflows

sig mc data
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Reusability 
 Preservation

,
physicist

REANA CERN Analysis Preservation

preserve

reuse

use archive
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