CSC
/ /
ICT Solutions for / /”"/’///”
Brilliant Minds

% u

Hiukkasen toistettavuudesta:
case CERN

SR Katja Mankinen
' Toistettavuus-webinaari 23.4.2021




Higgsin bos(

——
e \\‘ \ ,_
N \\ jI f

.\:’

-]
]
[}
2
£
$
w

fs=7TeV | Ldt=4.83f" Nov 3,2011
s=8TeV | Ldt=20651 " Dec 9,2012

ATLAS Preliminary

Voidaanko analyysi '
toistaa lahes 10 vuoden
jalkeen?

Kuvat: CERN (https://cds.cern.ch/)
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KubeCon = CloudNativeCon
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Keynote: Reperforming a Nobel Prize Discovery on Kubernetes - Ricardo
Rocha & Lukas Heinrich
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https://www.youtube.com/watch?v=CTfp2woVEKA
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CERN

Laaksolahti

Rastaala 4

*  Miten maailmankaikkeus toimii?

*  Perustettu 1954:
“The Organization shall have no
concern with work for military
requirements and the results of its
experimental and theoretical work
shall be published or otherwise

ALICES

made generally available.”
*  ~12 000 vierailevaa tutkijaa
* ~g0 PB dataa/vuosi Suuresta

Hadronitérmayttimesta (Large
Hadron Collider)

4 kuvat: CERN https://cds.cern.ch
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Kayttotapaus: Rerun, repeat

Toistetaan tutkimus tismalleen samoilla asetuksilla, tai tutkitaan miten pieni muutos vaikuttaa tulokseen

@& @

Samat tutkijat, sama tai eri toteutus

- erienergia-alue
- hieman eri data
- hieman eri malli

ymparist6 + software + tyovuot
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Eri tutkijat, sama toteutus




Kayttotapaus: Reuse analysis

“Hei, mulle tuli tosi hyva idea, joka vois selittaa viimeaikaiset havainnot...”

#tapahtumat

+* malli A

*
Standardimalli

Mmassa

Alkuperainen analyysi

muokattu https://indico.cern.ch/event/639314/contributions/2726367/

ymparisto + software + tyovuot
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#tapahtumat

¢
Standardimalli

Mmassa

Alkuperainen analyysi tulkittu uudelleen
toisella mallilla
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Kayttotapaus: Reproduce ——

- - . . - - csc
Higgsin loytaminen, CMS avoin data
reana-demo-cms-h4l/reana.yaml at master - reanahub/reana-demo-cms-h4l - Mozilla Firefox - o X
) reana-demo-cms-hdlrea X | +
&« - C o © | @& https://github.com/reanahub/reana-demo-c «s« ©@ ¥ v IN @ © ﬁ, =
Vs=7TeV,L=23fb" s=8TeV,L=11.6fb"
> F
§° master ~  reana-demo-cms-h4l / reana.yaml Go tofile G 3 CMS Open Data ¢ Data
o L A Data User
s @i
e s e ) ) ) B i € sl ar
ymparlsto + software + tYOVUOt @ dprelipcean reana: transformed into a full rean... Latest commit 23870e5 on Sep 13,2019 D) History E _ 077 = 41
L [Jm,=125GeV
A 2 contributors TS @ 20_—
MON )
W O}'\KH O 13 lines (13 sloc) 216 Bytes Raw Blame 7 U 15? l
r\ LANGUAGE . .
version: .6. . . =
Lo koodi, data, parametrit 1ok
parameters: L
input: workflow/input.yaml L
directories: 5
- data L + li . o
- code r 5 = . A Wi &
it = : L. {aramrn T SUPRLE OO s LTI,
v kuvaajat, taulukot... 0=%0 {00 120 140 160 180
: . m, (GeV)
- outputs/mass4l_combine_userlvl3.pdf
workflow:
type: cwl

file: workflow/workflow.cw

komennot, ajoympadristo, konttikuvat

Esimerkkeja:
https://github.com/reanahub/reana-demo-cms-hasl
http://opendata.cern.ch/record/5500
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voin data ja software kaytossa

Using CMS Open Data for education, outreach and soft-
ware development

Stefan Wunsch'
'CERN
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1 Introduction

The CMS collsboration has recently published on the| The associated data production chains cover the nece October] i (W X [ A Lok Simone 3 e e T
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batch of open data to the public [2]. The release incré - % P D
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Kohti avointa tiedetta!

Kuva: Tibor Simko

Hiukkasfysiikan yhteiso edistaa aktiivisesti toistettavaa
tutkimusta ja avointa tiedetta
Avoin data ei yksinaan riita: /
tarvitaan myos koodi, ymparisto ja tyovuot

O data: sama data, uusi analyysi -

open

science

O  koodi: sama koodi, uusi data
O  analyysi: toista aiempi analyysi tai kokeile uutta mallia

Tyokaluja datan ja analyysin sailyttamiseen ja toistamiseen
on jo kaytossa ja kehitteilla
Haasteina mm. uudet teknologiat, lisaantyva datan maara
... mutta my0s itse toteutus:
o tyokalujen taytyy sopia tutkijoiden paivittaiseen tyohon
o tyokalujen kaytto heti alusta asti helpottaa

Toistettava tutkimus ei ole pelkkaa sci-fia!
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Chen, X., Dallmeier-Tiessen, S., Dasler, R. et al. Open is not enough. Nature Phys 15, 113—119 (2019).

https://doi.ora/10.1038/s41567-018-0342-2
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Term Purpose Description adapted to the HEP Example
context
B These actions are integral parts of HEP analyses.
. Same implementation, same analysts Using datasets recorded in slightly different conditions (for example, different energies or magnet
Rerun orientation) to verify that the results are consistent across the data subsets.
Repeat® Vatistionging ’ Ensuring robustness by using the same analysis model (experiment simulation) to learn about the
ariations in implementation, same : S : : 5
analysts process or to verify the results (for example, checking the impact of slight model differences to
the final result).
Replicate an analysis
Replicate® ~Certify Same dataset, same implementation, Analysis certification includes a review using prepared written documentation, and in some
P independent analysts scenarios even reproducing the entire (or some parts of the) analysis.
Another common scenario of reproducing an analysis occurs when personnel changes.
Reproduce a measurement
Resvsdiice | Carisara Variations in implementation, After the Higgs boson discovery was published by the CMS experiment, a group of independent
P P independent analysts researchers reproduced the measurement using CMS open data and obtained similar results (Fig.
3).
Transfer. new Original (or subset of) data, different ~Reusing analysis data
(differen’t) s implementation, independent Using data for a new independent discovery, such as the use of CMS data via the CERN Open Data
purp analysts portal by Thaler (MIT) and colleagues>*32,
Certify or transfer to a . . Repsing ana!ysis code . . . .
Reiisa new (different) Same implementation, same or Using analysis elements for a new independent study. For example, redoing an analysis by reusing

purpose

Transfer

independent analysts

Same implementation, same or
independent analysts

the code on a more recent dataset to improve the sensitivity (statistics) of a measurement (for
example, ‘evidence for’ may become ‘observation’).

Reusing complete analyses
Testing different analysis models using existing analyses’ resources. This application can be
adapted in some (more inclusive) HEP analyses, and it is captured by the RECAST project.


https://doi.org/10.1038/s41567-018-0342-2
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