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Reproducibility?

HAVE YOU FAILED TO REPRODUCE
AN EXPERIMENT?

Most scientists have experienced failure to reproduce results.

® Someone else's © My own
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Other

https://www.nature.com/news/1-500-scientists-lift-the-lid-on-reproducibility-1.19970
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Long-term value of knowledge?

Patrick Koppenburg @PKop
The

collaboration submitted its first physics paper 10 year:
ago. It had 629 authors

.Now we are 972, but only half

of the authors of the first paper are still with us. They are in violet in the list
below.

Prompt K_short production in pp collisions at sqrt(s)=0.9 TeV
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https://twitter.com/PKoppenburg/status/1301813341460066304
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It is harder than you think

Let's try this wonderful
method on our data !

Language

Version mr(

File format

Readibility Metadata

Parameter option

Availability



The four questions

where is the data?
EOS, local hard drive...

where is the code?
GitLab, local copy...

where is the environment?
my own computer, Ixplus...

where is the workflow?
| remember it, bash script, readme...

reana
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ATLAS and CMS containerised environments

o (in] @ hub.docker.com ] aa

atlas/analysisbase ¥ & pulls e
By atlas » Updated 5 days ago
ATLAS Standalone Analysis Release

Overview Tags

Q Fil Sortby  Latest >

latest docker pull atlas/analysisbase:latest [u}
Last updated 5 days ago b

db3969764b4f linux/amdé4 806.87 MB

212138 docker pull atlas/analysisbase:21.2.138  I[)
Last updated 5 days ago by

db3969764b4f linux/amdé4 806.87 MB

21.2.138-20200903 docker pull atas/analysisbase:21.2.138-2 )
Last updated 5 days ago by a

764baf linux/amded. 806.87 MB

https://hub.docker.com/r/atlas/analysisbase/tags

Lin| A gitlab.cern.ch

Projects  Groups  Snippets  Help
¢ cms-cloud » cmssw-docker > Container Registry
) Container Registry CLI Commands v
< 20 Image repositories @ Expiration policy is disabled
a8 With the GitLab Container Registry, every project can have its own space to store images. More information
Expiration policies help manage the storage space used by the Container Registry, but the expiration policies for this
o registry are disabled. Contact your administrator to enable. More information
I image Repositories Q
cms-cloud/cmssw-docker/cc7-cms (& o
a
cms-cloud/cmssw-docker/slc6-cms (& -
& cms-cloud/cmssw-docker/cc7-cvmfs (& °
=
cms-cloud/cmssw-docker/slcs-cms (& -
=
cms-cloud/cmssw-docker/slc6-cvmfs (& a
=
cms-cloud/cmssw-docker/test (% o
=
cms-cloud/cmssw-docker/cmssw_10_1_1-slc6_amd64_gcc630 (& a
=
11.1.0_p: k-slc7.amd64_gce820 (& 8
cms-cloud/cmssw-docker/cmssw_9_4_3-slc6_amd64_gcc630 (& a
cms-cloud/cmssw-docker/cmssw_10_2_23-slc7.amd64_gcc700 [ o
H: -
»

https://qitlab.cern.ch/cms-cloud/cmssw-docker/container_registry



https://gitlab.cern.ch/cms-cloud/cmssw-docker/container_registry
https://hub.docker.com/r/atlas/analysisbase/tags

A recipe for reproducibility

. ()
data + code + environment + workflow = ¢

reana 7



Overview

> o —
3 jupyter

{ Dt

In [1]:...

ut Toe
scientist A y
| A

L /

Different storage backends

& v K Environments
H torage backends rw E
Multiple compute backends: FOSRR e e
é % : — .‘ ! : ile systen
Kubernetes, HTCondor, Slurm . L [ N W
@ = o Wowows

Different workflow languages (from SR b §
simple pipelines to complex = v
map-reduce operations) :

HTConddr

reana



Integrations with other systems

Private GitLab images

Possibility to access private EOS
resources with Kerberos

Support for VOMS-proxy certificates

reana



Demo

Demonstrate REANA Ul and CLI

oo

(reana-qa) [rodrigdi@lxplus765 reana-demo-rooté-roofitl$ reana-client list
N RUN_NUMBER  CREATED STARTED ENDED STATUS
1 26; To7 2020-69-09T! finished

AME
RooFit-HTCondor
bsm-search 1 2020-09-89T07 finished
REANA example - ROOT6 and RooFit 1 finished
myanalysis 1 2e: 5 finished

(reana-qa) [rodrigdiPlxplus765 reana-demo-rooté-roofitl$

Walk-through simple physics model REANA CLI

analysis end-user view

anal$ kubectl get pods

Running
g

GitLab integration
Kubernetes/OpenStack

. . . admin view
Live architecture overview

Kubernetes cluster/admin view

reana 10
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A declarative approach

-

version: 0.6.0
inputs:
files:
- code/gendata.C
- code/fitdata.C
parameters:
events: 20000
data: results/data.root
plot: results/plot.png
workflow:
type: serial
specification:
steps:
- name: gendata
environment: 'reanahub/reana-env-root6:6.18.04"
compute_backend: htcondorcern
commands :
- mkdir -p results && root -b -q
'code/gendata.C(${events}, "${data}")"’
- name: fitdata
environment: 'reanahub/reana-env-root6:6.18.04"
compute_backend: htcondorcern
commands :
- root -b -q 'code/fitdata.C("${data}","${plot}")"
outputs:
files:

- results/plot.png

~

DAG workflow

REANA Cluster

Workflow | Job

engine :controller

Kubernetes

$ condor submit HTCondor compute

backend

$ condor_q
$ condor_transfer_data

HTCondor

11
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Scaling out: Beyond Standard Model searches

L
e 0 =
- > - —
b - - -~
K] wal 0 ad_) rod_2 eal )
| LW 4 A . 1 A
wapel merge mege 0 merge_|
- = W e, R 1 " PO W
P whectsignal_t pp— it ognd dapean 9 ot _achct_signal_shapevars_| ek _signd 0 rp— ni_sebor_cgual_shapera |
N & P SN - 1. » 1 - ' - 1 . ' .
wad i w4 wato wal | et 2 a3 prpr— et et | et 0 wwat | p—— ks 0 et | ot 1 a0
[
|
W 4 hale s’ S} At J A ’ | A A
merge 0 ° sclect_sgnal his 0 meme 0 merpe 0 sehoct_signal bt 0 merge 0 | morpe 0
' -~ \ “r 1L L W
sl 0 pp— s sl 0 a0 his 0 b 0 a0
1 4 ] 1 P " S
sekect_menge 0 sebect_comrol_merze @ selcet_signal_merpe 0 meegewegn magongpe g meszeshaper
st 1 ' P L e
welct_hist 0 select_comtod_hint_0 sebect_vignal_hist_0 mazlan - megeb
- A ¥ \ ———
Neman wergeall B e
| i -
‘ e
N —
|
1
makews
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Fit example

4

Events/(Q.1)
a g
LI

600,

400,

200

0

s00-
edaia
Wsignal
et
e

% 4 3 2 -1 0 1 2 3 4 5

ATLAS BSM search

palue

Pilot examples

Invariant mass of the o muoes.

Nl e A

LHCb rare charm decay search

HC )
THC

ot ATLAS

T EXPERIMENT

—$— Csanvead]

<+ Expectos CLs - Median

[ Evommecia = 10
| ] espmesmaciaz 2o

PRI &
62 84 08

ATLAS RECAST

ALICE

e T 238 e B WL 1A
z
ok ® Data
\E CMS Open Data g T
3 Py |
- o
5= @zsa |
m, « 125 OeV |

T 100 120 40 160 180
m, (GeV)

CMS Higgs-to-four-leptons
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reana@CERN Install on premises

reana T

Your workflows

< roofit #3

$ helm repo add reanahub \ W
https://reanahub.github.io/reana HELM

O awesomeworkflow #1 created

o wortpamtatonserl S helm repo update M
roofit #2 finished in 34 seconds .

S helm install --devel reana reanahub/reana
© roofit #1 finished in 28 seconds

Finished 3 minutes ago step3/3

Helm repository at http://reanahub.github.io/reana, more docs

https://reana.cern.ch/

at http://docs.reana.io/development/deploying-at-scale/

reana 14


http://reanahub.github.io/reana
http://docs.reana.io/development/deploying-at-scale/
https://reana.cern.ch/
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Get in touch!

I'Bana @C E RN —> https://reana.cern.ch/

Documentation — http://docs.reana.iol

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

Matte rmost@C ERN @ https://mattermost.web.cern.ch/it-dep/channels/reana

REANA@G itter I"I https://qgitter.im/reanahub/reana

REANA@G Ith u b O https://qithub.com/reanahub/reana
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