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Long-term value of data!
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2017
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Achim Geiser https://indico.cern.ch/event/588219

Collaborations publish papers
even ~15 years after data tak-

ing ends.
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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 Career after PhD

THE ROYAL SOCIETY

Experimental physics done by High turnover of young re-

groups of ~3000 physicists. searchers.
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LHCb members of 2010 in 2017

Patrick Koppenb:

@ &ED -~
Particle Physics author lists change with
time. Here that of the first
@LHCbExperiment paper in 2010. Viole!
in LHCDb. Blue: left LHCb

u fon: R. Aai, C. B. Adeva, M. Adinolf, C. Adrover, A. Affolder, M. Agari, Z. Aaltouni,J. Albrecht, . Alessio, M. Alexander, M. Alfonsi, P. Alvarez Cartelle, A.A. Alves Jr,S. Amato, Y. Amhis, J. Amoraal, J.
Anderson, R. R. Appleby, O. ferrez, A. Arefyev, L. Amabito, M. Artuso, E. Aslanides, G. Auriemma, S. Bachmann, Y. Bagaturia, D.S. Bailey, V. Balagura, W. Baldini, G. Barber, C. Barham, R.J. Barlow, S. Barsuk,
. Basiladze, A. Bates, C. Baver, Th. Bauer, A. Bay, |. Badiaga, T. Bellunato, K. Belous, . Belyaev, M. Benayoun, G. Bencivenni, R. Bemet, R.P. Bamhard, M.-O. Better, M. van Beuzekom, J.H. Bibby, S. Bifani, A. Bizzefi, PM. Bjomstad, T.
Blake, F. Blanc, C. Blanks, J. Blouw, S. Blusk, A. Bobrov, V. Bocci, B. Bochin, E. Bonaccorsi, A Bondar, N. Bondar, W. Bonivento, S. Borghi, A. Borgia, E. Bos, T.JV. Bowcock, C. Bozzi, T. Brambach, J. van den Brand, L. Brarda, J. Bressieus,

, N.H. Brook, H. Brown, S. Brusa, A. Bi . A. Bursche, J. Buytaer, S. Cadeddu, JM. Gaicedo Carvajal, O. Callot, . Calvi, M. Calvo Gomez, A. Camboni, W. Cameron, L. Camille,P. Campana, A, Carbane,
G. Garvoni, R. Cardinale, A. Cardini, . Carroll, L. Garson, K. Carvalho Akiba, G. Casse, M. Gatianeo, B. Chadaj, M. Charles, Ph. Charpentier, J. Cheng, N. Chiapolii, A. Chiopik, J. Christiansen, P. Giamorone, X. Cid Vidal, P.J. Clark, PE.L.
Clarke, M. Clemencic, .. Cif, J. Closier, C. Goca, V. Gaco, J. Cogan, P. Collins, A. Comerma-Montells, F. Constantin, G. Cont, A. Contu, P. Cooke, M. Coombes, B. Corajod, G. Corti, G.A. Cowan, R. Currie, B. D'Almagne, C. DAmbrosio, I
D'Antone, W. Da Silva, E. Dane’, P. David, . De Bonis, S. De Capua, M. De Cian, F. De Lorenzi, J M. De Miranda, L. De Paula, P. De Simone, D. Decamp, G. Decreuse, H. Degaudenzi, M. Deissenroth, L. Del Buono, C.J. D
Deplans, 0. Deschamps, . Detor, J Dickens, H. D, M. Dfta, 5. Donleavy, . Doman, D. Dot A Dovbrnya, R. Dumps, F. Duperufs, L. Dwyer,R. Dznelyadin, C. Eamss, . Easo, U, Eged, V. Egorychey,S. Eldlman, D.van Ef, F:
Eisele, S. Eisenhardt, L EKlund, D.G. d'Enterra, D. Esperante Pereira, L. Esteve, E. Fanchini, C. Farber, G. Fardell, C. Farinelll S. Fary, V. Fave, G. Felici, V. Femandez Albor, M. Ferro-Luzzi, S. Fillppov, C. Fitzpatrick, W. Flegel, F. Fontanelll,
C. Fort,R. Forty, C. Foumier, B. Franek, M. Frank, C. Frel, M. Frosini, J.L. Fungueirino Pazos, S. Furcas, A. Gallas Torreira, D. Galll, M. Gandelman, P. Gandini, Y. Gao, J-C. Gamier, L Garido, D. Gascon, C. Gaspar, A. Gaspar De Valenzuela
Gue, J. Gassner, . Gauvin, P. Gavillet, M. Gersabeck, T. Gershon, Ph. Ghez, V. Gibson, Yu. Gillsky, V.. Gligorov, G. Gébel, D. Golubkov, A. Golutvin, A. Gomes, G. Gong, H. Gong, H. Gordon, M. Grabalosa Gandara, V. Gracco, R. Graciani
Diaz, L.A. Granado Cardoso, E. Graugés, G. Graziani, A. Grecu, S. Gregson, G. Guerter, B. Gui, E. Gushehin, Yu. Guz, Z. Guzik, T. Gys, G. Haefel, S.C. Haines, T. Hampson, S. Hansmann-Menzemer, R. Harf, N. Hamew, PF: Harison, J. He,
K. Hennessy, P. Henrard, J.A. Hemando Morata, E. van Herwijnen, A. Hicheur, E. Hicks, H.J. Hilke, W. Hofmann, K. Holubyev, P. Hopchev, W. Hulsbergen, P. Hunt, . Huse, R.S. Huston, D. Hutcherof, F. lacoangeli, V. lakoveriko, C. Iglesias
Escudero, C. igner, J. Imong, R Jacobsson, M. Jahjah Hussein, O, Jamet, E. Jans, F. Jansen, P. Jaton, B. Jean-Marie, M. John, D. Jofnson, C.R. Jones, B. Jost, F. Kapusta, T:M. Karbach, A. Kashchuk, S. Katvars, J. Keaveney, U. Kerzel, T.
Ketel, A. Keune, . Khail, B. Khanj, Y.\, Kim, M. Knecht, S. Koblitz, A Konoplyannikoy, P. Koppenburg, M. Korolev, A. Kozlinskiy, L. Kravhuk, R. Kristc, G. Krocker, P. Krokovny, F. Kruse, K. Kruzelecki, M. Kucharczyk, | Kudryashov, §.
Kukulak, R. Kumar, T. Kvaratskhsliya, V.N. La Thi, D. Lacarrere, A. Lai, R W. Lambert, G Lanfranchi, C. Langenbruch, T. Latham, . Le Gac, J-P. Lees, R. Lefevre, A. Leflat J. Lefrancois, F. Lehner, M. Lenzi, O, Leroy, . Lesiak, L. Li, .. Li, L. Li
G, J. Libby, M. Lieng, R. Lindner, S. Lindsey, C. Linn, B. Liu, G. Liu, S. Lchner, JH. Lopes, E. Lopez Asamar, N. Lopez-March, P. Loveridge, . Luisier, B. Mcharek, F. Machefert, LV. Machikhiliyan, F. Maciuc, O. Maev, J. Magnin, A. Maier, S
Malde, R.M.D. Mamunur, G. Manca, G. Mancinelli, N. Mangiafave, U. Marconi, R. Marki, J. Marks, G. Martelot, A. Martens, L. Martin, D. Martinez Santos, A. Massaerr, Z. Mathe, C. Matteuzzi, V. Matveev, E. Maurice, B. Maynard, A. Mazuro, G.
McGregor, R. McNulty, C. Mclean, M. Merk, J. Merkel, M. Merkin, R, Mess, F-C.D. Metlica, S. Miglioranzi, M-N. Minard, G. Moine, S. Monteil, D. Moran, J Morant, V. Morris, J. Moscicki, . Mountain, . Mous, F. Muheim, R. Muresan, F. Murtas, B.
Muryn, M. Musy, J. Mylrole-Srith, P. Naik, T. Nakada, R. Nandakumar, J. Nardulll, A. Nawrot, M. Nedos, M. Needharn, N. Neufeld, P. Neustroev, M. Nical, L. Nicolas, S. Nies, V. Niess, N. Nikiin, A. Noor, . Oblakowska-Mucha, V. Obraztsov; S.
Oggero, 0. Okhrimenko, R. Oldeman, M. Orlandea, A. Ostankoy, J. Palacios, M. Palutan, J. Panman, A. Papadelis, A. Papanestis, M. Pappagallo, C. Parkes, C.J. Parkinson, G. Passaleva, G.D. Patel, M. Patel, S K. Paterson, GN. Patick, C.
Patrignani, E. Pauna, C. Pauna (Chiojdeanu), C. Pavel (Nicorescu), A. Pazos Alvarez, A. Pellegrino, G. Penso, M. Pepe Altarell, S. Perazzini, D.L. Perego, E. Pere2 Trigo, A. Pérez-Calero Yzquierdo, P. Pertet, G. Pessina, A. Petrella, A
Petrolini, E. Picatoste Olloqui, B. Pe Valls, D. Pledigrossi, B. Pietrzyk, D. Pinci,S. Player, M. Plo Casasus, M. Poli-Lener, G. Polok, A. Poluekiov, E. Polycarpo, D. Popov, B. Popovici, S. Poss, C. Potterat, A. Powell,S. Pozzl, T.du Pree, V.
Pugatch, A. Puig Navarro, W. Gian, J H. Rademacker, B. Rakotomiaramanana, | Raniuk, G. Raven, S. Redford, W. Reece, A.C. dos Reis, S. Ricciard, J. Riera, K. Rinnert, D A. Roa Romero, P. Robbe, E. Rodrigues, F. Rodrigues, C. Rodriguez
Gobo, P. Rodriguez Perez, G.J. Rogers, V. Romanovsky, E. Rondan Sanabria, M. Rosello, G. Rospabe, J. Rouvinet, L. Roy, T. Rul, H. Ruiz, C. Rummel, V. Rusinov, G. Sabatino, J.J. Saborido Silva, N. Sagidova, P. Sal, B. Sata, T.
Sakhelashvil,C. Salzmann, A. Sambade Varela, M. Sannino, R. Santacesaria, R. Santinell, E. Santovetti, M. Sapunov, A. Sar, C. Satriano, A. Sata, T. Savidge, M. Saviie, D. Savrina, P. Schaack, M. Schiller, S. Schleich, M. Schmelling, B
Schmid, O. Schneider,T. Schneider, A. Schopper, M-H. Schune, R. Schwemmer, A, Sciubba, M. Seco, A. Semennikoy, K. Senderowska, N. Serra, J. Serano, B. Shao, M. Shapkin, | Shapoval, P. Shatalov, Y. Sheheglov, T. Shears, L.
Shekntman, V. Shevcheniko, A. Shires, S. Sigurdsson, E. Simioni, H.P. Skottowe, T. Skwamicki, . Smale, A. Smith, A.C. Smith, N.A. Smith, K. Sobczak, F.J.P. Soler, A. Solomin, P. Somogy, F. Soomro, B. Souza De Paula, B. Spaan, A. Sparkes,
€. Spiidenkov, P. Spradiin, A. Srednicki, . Stagni, S. Stahl, S. Steiner, O. Steinkamp, O. Stenyakin, S. Stoica, S. Stone, B. Storaci, U. Straumann, N. Styles, M. Szczekowski, P. Szczypka, T. Szumlak, §. Tampens, E. Tarkovskiy, E. Teodorescu,
H. Terier, . Teubert, C. Thomas, E. Thomas, J.van Tilburg, V. Tisserand, M. Tobin, §. Topp~Joergensen, M. Tran, . Traynor, U. Trunk, A, Tsaregorodtsev, N. Tuning, A. Ukleja, O. Ullaland, U. Uwer, . Vagnoni, G. Valenti, A. Van Lysebetten, .
Vazquez Gomez, P. Vazquez Regueiro, S. Vecchi, J.J. Velthuis, M. Veltr, K. Vervink, B. Viaud, 1. Videau, D. Vieira, X. Vilasis-Cardona, J. Visniakov, A. Vollharat, D. Volyanskyy, D. Voong, A. Vorobyev, An. Vorobyev, H. Voss, K. Wacker,S.
Wandemoth, J. Wang, D.R. Ward, A.D. Webber, D. Websdale, M. Whitehead, D. Wiedner, L. Wiggers, G. Wilkinson, M.P. Williams, M. Williams, .. Wilson, J. Wishahi, M. Witek, W. Witzeling, M. Woodward, S.A. Wotton, K. Wylle, Y. Xie, F.
Xing, Z. Yang, G. Yoeles Smif, R. Young, O. Yushchenko, M. Zeng, L. Zhang, Y. Zhang, A. Znel

(Submited on 18 Aug 2010 (v1), astrevised 15 Sep 2010 i verson, v2))

: still

% nttps://twitter.com/PKoppenburg/status/918097093616652293
@tiborsimko
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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 reuse an
analysis even several years later:

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

m Applying standard collaboration access restrictions

Developed by CERN IT and CERN SIS in close collaboration
with LHC experiments

@tiborsimko 5/28



Pillar 1: Describe

formats
reuse provenance
low level high level workflows validation
TECHNICALMETADATAl | PHYSICS KNOWLEDGE | | USAGE | | PRESERVATION

INVENIO)

m JSON Schema
m W3C DCAT

m domain-specific
fields

environment

ANALYSIS

Structuring knowledge behind research data analysis.

@tiborsimko 6/28



Pillar 2: Capture

| | =1 INVENIO)

m datasets:
local storage,
cloud storage

m software:
Git, SVN

m information:
DBs, TWiki,
SharePoint

m protocols:
HTTP, XRootD

EOS EOS EOS

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

reinterpret rovalldate joooe | o
> €
—
physicist = N N
data
software
environmen it
workflow

-
workflow execution controller w

allocate ¢ start

workflow

workflow

menitor | i
instance
lrun step | report
= i’ )
alocatio e
execution
c

allocation

compute
storage cloud

Instantiating preserved analysis on the cloud.
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REANA = REusable ANAlyses

REANA
§ ) wst
shared -
storag . J:\py;r
%" .
i time
®ceph 4 environment
mpute clouds
& &
oo ¢
openstack Q Flle system
HTCondSr
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Four questions

Kl input data H Analysis code

What is your input data? Which code analyses it?
— input files — software frameworks
— input parameters — user code

E] Compute environment I3 Analysis workflow

What is your environment? Which steps did you take?
— operating system — single command
— database calls — complex workflows

@tiborsimko 10/28



Simple example

Reglon, 1500, 160, 1700, 1750, 1660, 1650, 1990, 1950, 1999, 2008, 2010,2012, 2050, 2150 i

Mot Ld, 100,180, 106, 100, 100, 100, 160, 166, 100, 100, 100, 160, 105 Regional Analy

Africs,18'8,19.7,15.5,13.4,10.9,8.8,8.1,8.8,12.8,14.5, 14.8, s 2,19.8,23.7 i the worid popuat i
AsiaS31,58.4,63.9,63.5,64.9,64.1,57.4,55.6,60.8,60.4,60.4,60.3,59. 1,57 .1

Europe,18.3,19.1,18.3,20.6,20.8,21.9,24.7,21.7,12.2,10.9,10.7,16.5,7,5. In [6]:  def histogran by region(region)

Latin America and the Caribbean,8.5,1.7,1.5,2,2.5,3,4.5,6.6,8.5,8.6,8.6, B 6,0.1,9.4 eV ioespog lieo eaifRe s Ieliborctoviies Sesglie st

Northern America,0.7.0.5.0.3,0.3,0.7,2.1,5,6.8,5.1,5,5,5,4.4,4.1 plot=local_pop. plot(kind="bar", legend=None, title='Percentage of World Population over ti
Oceania,0.7,0.5,0.4,0.3,0.2,0.2,0.4,0.5,0.5,0.5,0.5,0.5,0.5,0.5 e in '+ str(region))

plot.set |
plot.set xlabel('")

Kl input: CSV file -

Percentage of world Population over time in Africa

Label ("% of world population’)

5 5 os

50
s
150
as

. | code: Jupyter notebook

environment: CentOS7, IP5 I} workflow: papermill ...

©) nttps://github.com/reanahub/reana-demo-worldpopulation
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Simple workflows

commandj environment; code;

output

1
i

commands environment, codes

outputy

outputy,_4

command, environmentp, coden

i

@tiborsimko 12/28



Example: ROOT RooFit

workflow:

@tiborsimko

type:
steps:

serial

- 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")’

Fit example

:

Events/(Q.1)
5
8
T

@
8
8

600
400|

200

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

m analysis structure described via reana.yaml

version: 8.2.0
code:
files:
- code/mycode.py
inputs:
files:
- inputs/mydata.csv
parameters:
myparameter: myvalue
environments:
- type: docker
image: johndoe/mypython:1.0
workflow:
type: cwl
file: workflow/myworkflow.cwl
outputs:
files:
- outputs/myplot.png

@tiborsimko
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User perspective: CLI client

m select REANA cloud

$ export REANA SERVER URL=https://reana.cern.ch/

m run your workflows

$ # install reana-client

mkvirtualenv reana-client -p /fusr/bin/python2.7
pip install reana-client

reana-client ping

# create new workflow

export REANA WORKON=$(reana-client workflow create)
# upload runtime code and inputs

reana-client code upload ./code/*

reana-client inputs upload ./inputs/*

# start workflow and check progress
reana-client workflow start

reana-client workflow status

$ # download outputs

$ reana-client outputs list

$ reana-client outputs download myplot.png

A A A A A A S

@tiborsimko 15/28



HEP data analysis pipelines

A selection of the m
experiments
adopting ROOT - : f Offline Processing

processing,
Reconstruction skimming

-

B e
Analysis
Formats

Data Storage: Local, Network

D. Kriicker et al https://indico.desy.de/indico/event/18343

Event Filtering

@tiborsimko 16/28



Example: CMS open data

@tiborsimko

Search
CERN

MinimumBias primary dataset sample in RAW format from RunA
of 2011 (from /MinimumBias/Run2011A-v1/RAW)

11AVI/RAW, G

le in RAW format from RunA of 2011 (from

Cite as: CMS collaboration (2017). Minimumias primary dataset sa
0.7483/OPENDATA.CMS I8HN.DF32

/MinimumBias/Run2011A-v1/RAW). CERN Open Data Portal. DOL10.74:

Description
‘Asample from MinimumBias primary dataset in RAW format from RunA of 2011. Run period 160957.

Notes
This dataset contains one run from 2011 RunA. The list of validated lumi sections, which must be applied to all
analyses, can be found in

validated runs C

180252_7TeV_ReRecoNo ollisions11_JSON.txt

Characteristics
Dataset: 1913190 events 72 files 248.8 GB in total

System Details
Global tag: FT_53_LV5_AN1

Recommended release for reconstruction: CMSSW_5_3_32
How were these data selected?

Events stored in this primary dataset were selected because of the presence of low-energy particles (soft-QCD
events),

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

@tiborsimko

open

Search

Validation code for reprocessing AOD from 2011 MinimumBias
RAW sample

Lassla-Perin, Kat:

Gite as: Lassila-Perin Kat; 2017). Valdation code for repracessing AOD from 2011 Minimumias RAW samle. CERN
Open Data Portal. DOL:10.7433/OPENDATA.CMS.99]

[ sonware L vatatin | cus [ Accserator nnivc

Description

This code for validation reproduces AOD format in this rec p
contains the configuration file to be run on 2011 C using CMSSW_5_3_32. No compilation is required. The
configuration file has been slightly modified from the original one to take into account the OpenData computing
environment (global tag, input file, commenting out unnecessary steps). Note that the code in this category is not
meant to be a pedagogical example but is a validation ool

from the 2011 Minimum!

ata VM

Use with

Use this with the following dataset:

MinimumBias/Run2011A-v1/RAW

Characteristics
Dataset: 1 files 14.6 kB in total

System Details

Use this code with the CMS Open Data VM environment for 2011 open data
Software release: CMSSW_5_3 32

CMS VM Image, for 2011 and 2012 CMS open data

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

@tiborsimko

Searc

CERN

Example code for production of flat jet tuple using 2011 data

Zenaiev, Oleksandr; Haapalehto, Matias;

Cite as: Zenaiev, Oleksandr; Haapalehto, Matias; (2017). Example code for production of flat jet tuple using 2011 data.
CERN Open Data Portal. DOL10.7433/OPENDA XI

Description

This code is a CMSSW module producing flat tuples from 2011A Jet data, set up at Research level, ie. it requires
university-student-level programming experience. Minimal acquaintance with Linux and the ROOT analysis package
(https/root.cern.ch/) as well as a basic text editor is needed.

Use with

Use this with 2011 Jets primary dataset and QCD MC dataset (see detailed instructions in the readme file and code).
Jet/Run2011A-120ct2013-v1/AOD
/QCD_Pt-80t0120_TuneZ2_7TeV_pythia6/Summer11LegDR-PU_S13_STARTS3_LV6-v1

Notes

The content of the resulting root file is described in readme

Characteristics
Dataset: 1 files 17.0 kB in total

System Details

Use this code with the CMS Open Data VM environment
Software release: CMSSW_5_3_32

http://opendata.cern.ch/record/5104
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Example: BSM searches

m full emulation of typical complex analysis workflows

500

aaaaa
nnnnn

4001

300

200

100|

% 4 3 2 1 0 1 2 3 4 5

© nhttps://github.com/reanahub/reana-demo-bsm-search/
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Yadage declarative workflows
®

m developed by GO dianahep recast

m several ATLAS internal use case examples
— reinterpreting MonoH(bb) exotics searches
— adding new systematics on displaced objects

: selection

1

: singlestep-stage

*{workdir}/histfitter.root"
: true}

: init, : did,
: 'selscript.yml#'}

i ['selection']
: singlestep-stage

'root://eosuser. cern.ch///eos/project/r/recast/Bkg_2.4.15-2-0_nerged. root"
root://eosuser. cern.ch///eos/project/r/recast/Data_2.4.15-2-0. root’
*{workdir}/fitoutput.json'
Al : selection, : histfitterfile
: { : init, : weightsfile, :
: true

: init, : did,
: 'fitscript.yml#'}

Lukas Heinrich http://github.com/yadage

@tiborsimko
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Example: LHCb rare charm decay

m search for D(z) — atutu and DY, — 7~ utut decays

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

Invariant mass of the two muons

2500

Events /(2.3 MeV/c")
N

1500
1000

500

o!

m(D) (MeV/c)

+
E:»*a#*mwﬁﬁﬁagmwﬁ*ﬁﬁ;mW%*W

©) nttps://github.com/reanahub/reana-demo-lhcb-d2pimumu/

@tiborsimko
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Example: ALICE LEGO train

m ALICE LEGO train validation
m 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/A1iESDs.root =====

=Analysis train= init time: 0.858033[sec]
I/0 & 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 Hub
Rousable research data analysis laform

@tiborsimko

REANA @ GitHub

H Mmicro-services

@ python @las

nnnnnnnnnnnnnnn
one drop at 4 time.

m REST API

."
«/\"OPENAPI Bravado

m services

@ WRaboitV0 [

m deployments

o o
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Developer perspective

HS

et up REANA cluster

$ # Install kubectl 1.9.1 and minikube 0.23.0
sudo dpkg -i kubectl*.deb minikube*.deb
minikube start --kubernetes-version="v1l.6.4"
# install reana-cluster utility

mkvirtualenv reana-cluster

pip install reana-cluster

# deploy new cluster and check progress
reana-cluster init

reana-cluster status

# set environment variables for reana-client
eval $(reana-cluster env)

O O O

m REANA client «+— REANA cluster
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Researchers Administrators Developers
Find out how you can use REANA Install and manage the REANA Understand REANA source code,
to describe, run, preserve and reusable analysis platform on adapt it to your needs, contribute
reuse your analyses your own compute cloud. changes back.
User Guide Administrator Guide Developer Guide
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Physics meets Life sciences

— originated in bioinformatics

m Common Workflow Language g
— rich ecosystem: implementations, editors, tools

m BSM search example using CWL workflows

sig mc data
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