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CERN Open Data portal

Launched in 2014 i piegiil o / /
Disseminating over 2.4 PB of data | ...
00 e N ——
900.000 files - A

http://opendata.cern.ch/
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Search

Information organisation

ot cornchecord .

Dimuon event information derived from the Run2010B public Mu data:

McCauley, Thomas

Gile as: McCauley. Thomas; (2014). Diruon even information derived from the Run2010B public Mu dataset. CERN Open DA
3/OPEND; IS CEEHMFFA

DOI:10.7483/OPENDATA CM

Description

This document conlains 100K dimuon events selected.
all 100K events. Files with an underscore contain 10Kk

‘These data vere selected fom the Mu primary datasel
sultable for a full physics analysis

Related datasets

Dataset characteristics
100000 evers

Dataset semantics

Variable Description
Run he run number of e eve
Event The event number.

E The tolal energy of the mugl

How were these data selected?

The events n this derived datasat were selected becad
which i high-qualty "globar’ muon. Moro information;

MuR pr21Refteco-v1/AOD

act data

rmat from a CMS prima

How were these data validated?
Those data wero dorived fom the Mu primary datasat

MURUN20108-Apr21Refeco-v1/AOD

How can you use these data?

‘Comma:separated valus (csv) fles can be used n onln

Jupyter notebook

S Open Data
Insiructions for use of CMS Open Data in R

Instructions fo use of CMS Open Dati

Files

Fiename
MuALR20108 0o
MuALn2010B.cov

MuRun20108_1 csv

MRun20108 2o

& cpendatacemeh

Includs on-domand datasets

Filtor by type

Vaicaton
Wordiow

v Supplementares
Gontguraton
Luminosiy
Tragor

Filter by experiment
Auce
ovs
opERA

Sortby: sestmach @ s @ Display: detaiea @ z0resuts @

Found 1170 resuls.

Example code to produce the di-muon spectrum from a GMS 2010 primary
dataset

This simple analysis example s set up al Research level, L. it requires riversily-stud
programming experience. Minimal acquainlance with Linux and the ROOT analysis package (

Razor filter and analyzer for SUSY searches

Tris package is  fiter tht salects avents ffom the MutiJat primary ataset from the CMS opan

data reloase, and compuies the razor variables MA and isq, used in supersymmatric particle
che

csocoa
Configuration file for HLT st SHIHLTAV

e configuration fie used i data taking and HLT data processing stop in 2010,
Run number after 151238 (appr), soltware version

Software to preprocess the CMS 2010 Muon and Electron datasets for the two-
lepton/four-lepton analysis example of CMS open data

e t flles, derived from the for a simple:
analysis on Z decays o o laplons and ZZ decays [0 four leptons, of CMS open daa

Ony mu.

MuRun20108 Scsv

3 | Nea | Last
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s =

Faceted search

arge file download O

JSON Schema

Data provenance
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Education use cases

in} Not Secure — opendata.cern.ch

R

iSpy WebGL DoubleMu.ig:Events/Run_167674/Event_255544818 [3 of 25]
CEIOREEE Onoanon

Detector ‘ - CMS Experiment at the LHC, CERN
Data recorded: 2011-Jun-25 00:15:00.683123 GMT
Pixel Barrel 7 Run / Event / LS: 167674 / 255544818 / 209
Pixel Endcap (+)

Pixel Endcap (-)

Tracker Inner Barrel Not Secure — opendata.cem.ch

Search Q

Tracker Outer Barrel
HELP?

Tracker Inner dimuon events with invariant mass between 2-110 GeV ~

Detector (+) Select one or more parameters

Tracker Inner ﬂmmmnﬂmmm n
: 2

Tracker Endcap (+)

https://cds.cern.ch/record/1994217

50 1000 1500 2000 2500 3000 2 T o 1 2
The total energy of the first lepton The pseudorapidity of the first muon
[Gev]

Controls:

Click on the "LogX" and "LogY” buttons to transform the axes by log10
Enter a bin width and click "Set” to change the bin width of the histogram (the default s 0.1)

Click on the histogram and move to select a region along the x axis. Click "Undo selection(s)" o return to the original range.
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Ans

ACT: The Standard Model violates parity, but
invisible to Large Hadron Collider (LHC) experiments (

state polarisation or spin-sensitivity in the detectors). N
could potentially violate parity in ways which are detects
If those sources of new physics oceur only at LHC enera}
searches. We probe the feasibility of such measurements
data which was recorded in 2012 by the CMS collabor

CMS Open Data initiative. In particular, we test an inclusi
is primarily sensitive to now-standard parity violating effd
Within our measurements, no significant deviation from,
1o obvious experimental limitations have been found. We

for non-standard parity violation could be performed, nof
to very different sorts of models to those which our measu
our initial studies provide a valuable starting point for rig
full LHC datasets at 13 TeV with a careful and less consef
uncertainties.

11195.pdf (page 1 of 20)

Non-Standard Sources of Parity Violation in Jets
and a First Search at \/s=8 TeV with CMS Open

Feb 2019
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Searching in CMS Open Data for Dimuon Resonances

with Substantial Transverse Momentum

Cari Cesarotti,!* Yotam Soreq,* 1

" Department of Physics, Harvard University, Cambridge, MA 02138
2Theoretical Physics Department, CERN, Geneva, Suitzerland

S Department of Physics, Technion, Haifa 32000, Isruel

ACenter for Theoretical Physics, Massachusetts Institute of Technology,

Cambridge, MA 02139, USA

Abstract

We study dimuon events in 2.111b~ of 7 TeV pp collisions, u

narrow dimuion resonance with moderate mass (14-66 GeV) and substantial transverse momentummy
Applying dinuon pr cuts of 25 GeV and 60 GeV, we explore two overlapping samples: one with isg
mnons, and one with prompt muons without an isolation requirement. Using the latter samplo red

information abont detector effects and QCD backgrounds, which we obtain direetly from the CMS

Data. We present model-independent limits on the product of cross section, branchin

and efficiencies. These limits are stronger, relative to a corresponding inclusive search with
by factors of as much as nine. Our “pr-enhanced” ditmnon search strategy provides improved sensit
‘models in which a new particle is produced mainly in the decay of something heavier, as conld ocel

example, in decays of the Higgs boson or of a TeV-scale top partner. An implementation of this mf

with the current 13 Te

magnitude.
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The CMS Open Data 2 project (1. To ou 4 i iomrad

A. The CMS Software Framework 12 the history of party Exposing the QCD Splitting Function with CMS Open Data

The Jet Primary Datase ision data bas bef .
G T WH__‘D\K{,_“],"“ B laon dun Andrew Larkoski ] Simone Marzan, 2] Jesse Thaler ([ Anshishy e 5 and Wei Xuh 1]

Analysis 7 CMS Open Data vl * Physics Department, Reed College, Portland, OR 97202, USA
E. Parton Shower Gencrators 0 proton collsions iversit ot i, The St Univrsity of New Yor, Blflo, XY 11660-1500, US4

Tuninosity runnizgl St Jor Theoretical Physics, Massachusetis Insttute of Technology, Cambridge, MA 02139, USA
et Je Propeies S tion was minimal af (acn)
A Jet Kinematics 9 lov. The CMS OFf e o mppesanes QOB aeaions
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L Jet Angularites U0/ performing physicl . e § o
at higher luminosity on for sufficiently high je e
T Prong Jet Substruciuse U3 sientific value of i i o o st o e L o Coller. i
A. Soft Drop Declustering In this paper, s e
R it~ i e the 157 g o of GCD. T kv, i o he e ever physics
ased on the CA1
. Open Data Results & of particles that arfll — i based on the CAIS Open Dat
. sions, and by studyf =

Advice to the Community 21 gain valuable inforll 1 Quantum chromodynamics (QCD), like any weakly dicectly measure the splitting function Pr_.(=) in data

Chlens BU Akey applcation Ol £ coupl gange theory, exlbits wiversa Lwvior in the  thongh (here s of conra ovemwlalming it evidenes
B. Recommendations 22 heavy objects Ik A smellangle i, When oo partons come colivnr that . A wniversal finction from the many sue
Conelusion S oom Q D, the o scion o a 2 -» m saticing pro-  Soas o QO in desrtbing igh-onegy sateriog (6

rufi s factorizes into a 2 = n — 1 ,L.\m ing cross section  e.g. [57-67]).
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Additional Open Data Information 24 ) ‘ ity. Collinear universality is a fundamental property of 2,

Pamary Dataset [} QCD and appears in many applications, most fanorsly  saft drop dechistering [68] (s also [52, 69, 70), which
Additional Soft-Dropped Distributions 25 the 3 prong subll in deriving the DGLAP evolution equations [1-3] (se¢  rccursively removes soft radiation from a jet until hard
Rebiisis by Eeneral analysis fra aso [-13]), and it & at the heart of the factorization  2-prong substructure is fonnd. When applid to ordinary
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Jet Substructure Studies with CMS Open Data
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We ane publc data fom the CNIS expriment to sty the 2 prong sultructr of s The

CMS Open Data is based on 31 pb-* of 7 TeV protorproton collisions recorded at the Large

Hodron Collde in 2010, yiclding a sunple of 768,687 cvents containing  high-qualty contral Je

it transvese momentum argerthn 85 Ge. Using CMS's paticeflow reconstution alorith

xtract the 2prong substsutae of the eding . wsing st drop

fnd good agreement etween resuls obtainea from the S Open Data and

from parton shower generators, and ve also compare 1o jet substructure

cleultions performed to modifed lading ogarthinie aceuracy. Athough the 10 CMS Open
Data docs not include simulated data to help estimate systematic uncer

cbservable to valldte thes substructure studies B\ 1704.05066.pdf (page 1 of 8)

CONTENTS L

Hadron Collider (LI

gl by swiversal 1 > 2 aphiting probabsly T ths letter, e prédiut a sei-direct siothiod 1o bask
s onai with corrections suppressed by the degree of collinear- iy

theorein i ladron-biadson collions [14, 15]. T addi-  quark- and ghuon-nitiate jets with no intrinsic substruc-
tion, parion shower gonerators are basod an recursively  ture, ot ceop exposes the collinea core o th
appling 1 2 splittings [16- 18], fixec-order subtraction  shown i rf. 71, the momentun sharing
schemes utilize the 1 — 2 splitting function [19-21], and  two prongs (denoted z,) is closely related to the momen-
the , jet clustering metric is based on 2 — 1 recombi- tum fraction = appearing in eq. (1), and the crass section
(22 21]. Collinear wniversaliy can he extended 1o for =, asympiotes to the QCD splitting function i the

il prton splitings b fro Tevel and beyond [25 411 high saengy Tt Wik sninmte of o, bave appeared n
bowere it albordrs ity 42 49] i spolled i the many et subtructre st (notaby the V3 porane
presence of Glauber modes [-47). More mmm jet eter in refs. ). to the best of our knowledge, no
substructure tecligues [45-32] have been intzoduced 0 prblished =, distribation has cver beer: presented wing
St 1 oy of e peks o 1 e e s S s o e 178
splittings in QCD in order to enhance the searc suls from CMS [73], STAR [74], and ALICE [75). Here.
‘physics at the Large Hadron Collider (LHC) [53-56] we present the first analysis of z, usin

Despite its ubiquity, however, the 1 — 2 splitting  advantage for the first time of publie data released by the

This cffort. is compj
jet substructure med
LAS and CMS coll

C data, taking

The core of our analysis is based on soft drop declus-  DELPA

arXiv:1704.05066v3 [hep-ph]

function canol be direetly measured at n collider (\.5 (x‘.,r,.,,wm‘,ﬂ
since collinear univer

ypen Data s derived from 7 TeV center-of-
mass Dmmu proton collisions recorded in 2010 and re-
perturbative fngmentation fonction. Specicall, whet s o the pblic o the CERN Opes Data Portal i
two partons are separated by an angle 0, the 1 — 2 split-  November 2014 [77]

g robabily takes the form

istence of coll

The data s provided in AOD (Anal-

ysis Object Data) format, which is a CMS-specific data
b scheme based on the ROOT framework (78], Crucially
APk =z Pia) (1) for the purposes of studying jet substructure, the AOD

fornat contins ll o the particefow cudidates (PFC)

the Pieyye are the Altarelli-Parisi QCD splitting  [79, 50] used for jet findiug within CMS [S1], aud we

fnctions [3] which depend on the momentiun fraction = apply jet substructure techuiques directly on the PFCs

and the parton flavors i, , and k. Crucialy, this expres-  themselves. The AOD files have an associted conditions
sion has a real emission singularity in the 0 — 0 limit,  databuse which iclude jet energy correction (JEC) fac

s requird {0 cancel comesponding vistual sigulaciics  {ors and recommended it qualiy cuts, though nospecic

from loop d

ams. Iu this sense, there is w0 way Lo calibration tools for jet substructure studics. The main




Analysis examples

©

Higgs-to-four-lepton analysis example using 2011-2012 data

Jomhari, Nur Zulaiha ; @ Geiser, Achim ; @ Bin Anuar, Afiq Aizuddin

& opendata.cern.chjrecord/5500

Cite as: Jomhari, Nur Zulaiha; Geiser, Achim; Bin Anuar, Afic

CO d e Open Data Portal. DOI:10.7483/OPENDATA.CMS.JKB8. RR42

[ somvare L anaivis J worcton J cus J cemnivc }

Aizuddin; (2017). Higgs-to-four-lepton analysis example using 2011-2012 data. CERN

+ Description

This research level example is a strongly simplified reimplementation of parts of the original CMS Higgs to four lepton analysis published in Phys Lett
B716 (2012) 30-61, arXiv:1207.7235

The published reference plot which is being approximated in this example s hitps cord/1124338files/H4|_mass_3.png.
a a Higgs final states (.. Higgs to two photons), which were also part of the same CMS paper and strongly contributed to the Higgs boson discovery,

are not covered by this example.

The example consists of different levels of complexity. The highest level of this example addresses users who feel they have at least some minimal

understanding of the content of this paper and of the meaning of this reference plot, which can be reached via (separate) educational exercises. The

+ lower levels might also be interesting for educational applications. The example requires a minimal acquaintance with the linux operating system and
the ROOT analysis tool

The example uses legacy versions of the original CMS data sets in the CMS AOD, which slightly differ from the ones used for the publication due to
improved calibrations. It also uses legacy versions of the corresponding Monte Carlo simulations, which are again close to, but not identical to, the

H ones in the original publication. These legacy data and MC sets listed below were used in practice evactlv a thav are in manu later CMS
CMS Praiminary (5= 7TeV.L=505®" fs=8TeV,L=5260" \s=7TeV,L=23f" 1s=8TeV,Lu116M"
environmen .

>
3 12 « Data 830 CMS Open Data -l
Since according to the CMS Open Data policy the fraction of data which are public (and used heg W 2 O T18ar
~ 2 02z->4
the statistical significance is reduced with respect to what can be achieved with the full dataseti 3y 49 7 § 25 B, - 125 Gev
3061, arXiv. 1207.7235, was also obtained wih only partof the Run | stastics, roughly equivale § Ozz &
partial statistical overlap. o s [Jm=126 Gev { 200
The provided analysis code recodes the spifit of the original analysis and recodes many of the ¢ | 1 |
provide the original analysis code itself. Also, for the sake of simplicity, it skips some of the more ~~ ©| Ny
Nevertheless, it provides a qualitative insight about how the original result was obtained. In addi
1. 4+ 10—
L
http://opendata.cern.ch/record/5500 A i 4 :
p
80 100 120 140 160 180 B0 100 120140

A )
' (Ge 1/EPO
e (Ge

m, [GeV]



http://opendata.cern.ch/record/5500

The four questions

where is data?

hard drive, distributed storage

where is the code?

GitLab, local copy, email

what environment do you use?

my own laptop, remote server

what workflow do vou use?

Interactive commands, bash script, README file




reana

Flexible

Run many computational
workflow engines.

Reproducible analyses

Not Secure

o <

ws Contact

Get Started Documentation

reana

Reproducible research data analysis platform

Scalable

Support for remote compute
clouds.

kubernetes

Reusable Free

Free Software. MIT licence.
Made with @ at CERN

Containerise once, reuse
elsewhere. Cloud-native.

&0 O

http://reana.io/

Pull requests Issues Marketplace

REANA

Reproducible and reusable research data analysis platform

http:/jwww.reanahub.io info@reanahub.io
ERepositories 31 People 29 Teams 3 Projects 2
Pinned repositories
[ reana E] reana-client
REANA: Reusable research data analysis platform REANA command-line client
@python k35 ¥17 @python k3 Y13

reana-job-controller
REANA Job Controller
@python gk Mt ¥11 k1 D36 12 Updated 2 days ago

reana-cluster
REANA cluster management
@python g MIT Y10 ks ©3a [11 Updated 2 days ago

E] reana-cluster

REANA cluster management

®python k4 Y10

Top languages
@®Python @C © JavaScript @ C++
@ Dockerfile

People 29>

ER=Ed

https://qithub.com/reanahub
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Example

version: 0.6.0

inputs:
files:

- code/gendata.C

- code/fitdata.C

parameters:
events: 20000
data: results/data.root
plot: results/plot.png

> Inputs including: code, data, parameters

workflow:
type: serial
specification:
steps:

- name: gendata
environment:
commands :

- mkdir -p results && root -b -q
‘code/gendata.C(${events}, "${data}")"’

'reanahub/reana-env-root6:6.18.04"'

=

images

- name: fitdata
environment: 'reanahub/reana-env-root6:6.18.04"'
commands :
- root -b -q 'code/fitdata.C("${data}","${plot}")"’
outputs: |
files:

> Outputs including: plots, data etc...

- results/plot.png

Workflow including: steps/commands, container



reana

Sign in with SSO

L https:/jreana.cern.chjprofile

reana - o

Your REANA token

In order to use your token, make sure you have reana-client installed and run:
$ https://reana.cern.ch
$ export REANA_ACCESS_TOKEN-E

Your GitLab projects

{,’ REANA example - ROOT6 and RooFit
rodrigdi/reana-demo-root6-roofit

Your quota

5h 59m 43s HDD 5.02 MiB

used used

Copyright © 2020 CERN 8 Docs D Forum

=



° rminal
$ reana-client logs -w roofit
Workflow engine logs

d 2021-02-09 ©08:45:33,723 | root | MainThread | INFO | Publishing step:8, cmd: mkdir —p results &% root -b -q 'code

reana-client create -w roofit /gendata.C(20000, "results/data.root")', total steps 2 to MQ
d . . 2021-02-09 ©! 39,827 | root | MainThread | INFO | Publishing step:1, cmd: root -b -q 'code/fitdata.C("results/
reana-client upload -w roofit data.root", "results/plot.png")', total steps 2 to MQ

v & 2021-02-09 08:45:48,865 | root | MainThread | INFO | Workflow 5958a639-32b5-45d3-b6d0-215896b26692 finished. File
L l . - s available at /var/reana/users/444eb8dc-968c-454c-a3ca-4faec4k39fc82/workflows/5958a639-32b5-45d3-b6d@-215896b266
reana-client start -w roofit 92.

reana-client status -w roofit

NAME RUN_NUMBER  CREATED STARTED STATUS

roofit 7 2021-02-09708:45:04  2021-02-89T08:45:20 running

$ reana-client 1ls -w roofit Job logs
NAME SIZE  LAST-MODIFIED Step: gendata
code/gendata.C 1937 2021-82-89T708:45:17 Nor I 5958a639-32b5-45d3-b6d0-215896b26692

code/fitdata.C 1648 2021-82-89Te! 7 ol Kubernetes

$ reana-client status -w roofit D: reana-run-job-b4846e72-c5f@-4db@-89ca-cla5c38ble95

NAME RUN_NUMBER  CREATED STARTED ENDED STATUS PROGRESS Docker je: reanahub/reana-env-root6:6.18.04

roofit 7 2021-02-89T08:45:04  2021-02-09T08:45:20  2021-02-09T08:45:48  finished 2/2 C i: mkdir -p results && root -b -g 'code/gendata.C(20000, "results/data.root")'
$ reana-client 1s -w roofit | grep plot S finished

results/, -png 15450 2021-02-09T708:45:43 J
$ job:

| Welcome to ROOT 6.18/04 https://root.cern |
| (c) 1995-2019, The ROOT Team |
| Built for linuxx8664gcc on Jan 08 2020, 14:10:00 |
| From tags/vé6-18-84Qv6-18-84




reana

Your workflows

@ roofit #7
Finished 8 hours ago

@ roofit #6
Finished 8 hours ago

@ roofit #5
Finished 14 days ago

finished in
step 2/2

finished in
step 2/2

finished in
step 2/2

reana

© roofit #7
Finished 4 minutes ago

& reana.cern.ch/details/5958a639-32b5-45d3-b6d0-215896b26692

finished in 28 seconds
step 2/2

Step  gendata -

job: :

>_logs 3 Workspace [ Specification

& reana corn chydetais/59583639-32b5-4543-5640-21589626692

m & Kubernetes & reanahub/reana-env-root6:6.18.04 $ midir -p results

results/plot.png

| Welcome to ROOT 6.18/04
I

32 seconds

28 seconds

e

| Built for linuxx8664gcc o

| From tags/v6-18-04@v6-18-@ mana

Fit example
& reana.cern.ch/details/5958a6

© roofit #7
Finished 4 minutes ago

>_logs [ Workspace B specification

Name ¢

B code/gendata.C
B code/fitdata.C
I results/plot.png

sults/data.root

Copyright © 2020 CERN

Modified ¢

2021
2021

2021

2021

02-09T08:45:17

02-09708:45:17

02-09T08:45:43

02-09T08:45:35




Technology: repository

@

I NVEN Ip ome  Products~ Examples  Community ~ Docs Blog Talk  About

INVENIO

Powering Open\Science

Jo 0 Je] Ik

Open Source framework for Turn-key Research Data Management repository Integrated Library System
large-scale digital repositories

https://inveniosoftware.org

The technology behind:
https://www.hepdata.net/
https://inspirehep.net/
https://zenodo.org

@ Python
€ ilask Flask
React

{4 JSONSchema
& Redis

%# Elasticsearch

PostgreSQL
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Technology:
REANA

o Cloud-native application &fs
o Extensible &/
m Storage backends s : . @ sten
m Compute backends S|
m Container ® I
teChnOIOgieS S Computebackends | g
m Workflow engines - w
;openstack slurm S

............................



Try them out!

Use opendata.cern.ch

C

Not Secure — opendata.cern.ch/search?page=1&size=20&q=cms?

@

cms virtual machine Help  About -
Sortby: Bestmatch @ asc. @ Display: detaied 20 resuts @
Include on-demand datasets
Fitter by type Found 4098 results.
v Datasat 126
Golision 10
Derived 149 CMS 2011 Virtual Machines: How to install
Simulated 925
i The CMS-specific VM includes the ROOT framework and CMSSW. Follow the instructions below
Dogumeiaticn - to setup a CERN Virtual Machine on your computer for 2011-2012 CMS Open Data. Then, go to
Aot 7 Getting Started with CMS data.
Actviies s
Authors. s [ oocumercaton J auce [ cus Tvu }
Guide =
halp 2 CMS Guide to research use of CMS Open Data
Policy 2
) - If you are interested in finding hints, tips and guidance for conducting  research-oriented
analysis using CMS Open Data, please see our notes on this page.
v Environment -
Condtion 9 [ oocumsnaton J Guoe ] cus ] Getung starec ]
™ .
Validation " ] )
Getting Started with CMS 2011 Open Data
Glossary 13
NS - To analyse CMS data collected in 2011 and 2012, you need version 5.3.32 of CMSSW,
G sonie - supported only on Scientific Linux 6. If you are unfamiliar with Linux, take a look at this short
Anatysi i introduction to Linux o try this.
Famevork . [oimnaten Y cuen | ovs ] curgsues
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Install REANA on premises/locally

S helm repo add reanahub \ :tﬁ

https://reanahub.github.io/reana
S helm repo update

S helm install reana reanahub/reana

Helm repository at http://reanahub.github.io/reana, more documentation at
http://docs.reana.io/development/deploying-at-scale/

ece ¢ o e & reans.pc.nuedu ¢ [
v @ 0 6 T2 reana

reana
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http://reanahub.github.io/reana
http://docs.reana.io/development/deploying-at-scale/
https://opendata.cern.ch

What's next

reana

Roadmap

Near-term

What we plan to work on next

Live logs

Introduce live job log streaming for CLI and Web Ul.

LHC community

Introduce abstract dataset concept to handle a set of
related files.
Use various remote storage backends for workflow
workspace.

Future

What is coming later

Abstraction of data storage

Use various remote storage backends for workflow
workspace.

User groups and authorisations

Introduce OpenlID Connect to support more
authentication mechanisms.
Introduce user groups and role-based authorisation
control models.
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Get in touch

CERN Open Data

@ https://opendata.cern.ch

) https://qithub.com/cernopendata

D https://forum.opendata.ch/

||| https://gitter.im/cernopendata/opendata.cern.ch

W https://twitter.com/cernopendata

REANA

PN

< https://www.reana.io
O https://github.com/reanahub/reana

(D https://forum.reana.io/

||| hitps://gitter.im/reanahub/reana

W https://twitter.com/reanahub

https://docs.reana.io
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