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Aims and Disclaimer(s)

Masterclasses

We have our Masterclasses that we run the last 8 or so years
and we are happy with.

There are some cases we wish to develop new Masterclasses.

It is natural to review what we have and base new developments on our
experience and try to improve optimising effort.

CERN Open Data

LHC data restricted for 5 years, then open.

Desirable to identify synergies and commonalities.

Presentation should had been given by Tibor Simko who could not make it
(possibility to invite him in next IPPOG meeting)

Here discuss ideas, not technical solutions
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Some Examples of possible Masterclass Developments
Development of Masterclass for CBM (future experiment at GSI/FAIR)
NOTE: miniCBM setup summer 2018
Development of Masterclass for HADES (running experiment at GSlI, sister of CBM)

Development of further Masterclasses for ALICE
EXAMPLE: LHCb Do re-implement for ALICE (started from ALICE Vo)

Development of CMS Do Masterclasses

Development of ATLAS RAA Masterclass
possibility to combine it with ALICE RAA (and cover low and high pt range)

Development of J/Psi ALICE, CMS....

Development of similar observables for STAR at RHIC etc

Based on tracks, decays and invariant mass analysis



Aim

Explore possibility to implement Masterclass observables for different
experiments in flexible and economic way

EXAMPLE

RAA Masterclass, based on tracks

Read in ALICE tracks, plot RAA (cover low pt)

Read ATLAS tracks, plot RAA (cover high pt) at the same histogram

EXAMPLE

Vo or Do Masterclass, based on decays and invariant mass
Read in decay products, calculate invariant mass of pairs

LHCb Do Masterclass could be implemented for ALICE and CMS

Need of well structured modular framework
And common definition of data format



ALICE Masterclasses Evolution

Strangeness (by Pawel Debski at CERN)
RAA (by Frederike Bock at GSI)
J/Psi (by Steffen Weber at GSI)

Unified Package (by Christian Holm Christensen Niels Bohr Institute)

To facilitate users and avoid ROOT installation
use of Virtual Machine (or Docker Containers)



Future Plans

CERN Summer Student Proposal from ALICE
Supervisors: Redmer Alexander Bertens, Friederike Bock

This summer student project is aimed at improving and expanding
the current ALICE masterclasses

and at developing a general, experiment independent framework
for displaying detector geometry
and reading in and manipulating open data.

Feedback, coordination with CMS, LHCb, ATLAS
ROOT and Open Data groups



CERN Open Data portal

B disseminating public particle physics data
— datasets, software, VMs, configuration, documentation, and more

B LHC collaboration data policies
— restricted — embargo period (~5 years) — open
B ysers

— education: general public, high-school students, masterclasses
— research: data scientists, physicists

B timeline
— launched in November 2014 (Invenio v2)
— major upgrade in December 2017 (Invenio v3)

Developed by CERN-IT and CERN-SIS
in close collaboration with LHC experiments
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CERN Open Data portal
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http://opendata.cern.ch/

(@tiborsimko 9/23



Information discovery
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Explore a variety of data types
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Visualise detector events

Detector
Data recorded: 2011+

Pixel Barrel L Run/
Pixel Endcap (+) =
Pixel Endcap (-

Tracker Inner Barrel

Tracker Outer Barrel

Tracker Inner Detector
(+)

Tracker Inner Detector
)

Tracker Endcap (+)

Interactive event display for high-level derived datasets
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Visualise histograms

dimuon events with invariant mass between 2-110 GeV -

Select one or more parameters:
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Interactive histogram plotting for high-level derived datasets
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Virtual machines

ALJOURNEY oF pIscoveny]
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Install CernVM virtual machines to explore primary datasets
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Analysis examples

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

Jomhari, Nur Zulaiha; Gelser, Achim; 8in Anuar, Aflg Alzuddin;

Cite as: Jomhari, Nur Zulaina; Geiser, Achim; Bin Anuar, Afiq Azuddin; (2017). Higgs-to-four-lepton analysis example using 2011-2012 data.
CERN Open Data Portal. DOL:10.7483/0PENDATA CM JKBS.RR42

[ soroeare Y anatysis T cus L Accserator cennsc

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 is https:/inspirehep.net/record/1124338/files/H 3png.
Other Higgs final states (e.g. 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. Y LR A AT L erTeniase st en

o 3 1 §of CMSOpenData  e0ia
e example consists of different levels of complexity. The highest leve © s o

minimal understanding of the content of this paper and of the meaning < 2

educational exercises. The lower levels might also be interesting for ed & 1 7 &

with the linux operating system and the ROOT analysis ool

Ever

Use with §

The example uses legacy versions of the original CMS datasets in the Al
publication due to improved calibrations. It also uses legacy versions o
but not identical to, the ones in the original publication. These legacy d
in many later CMS publications.

DoubleElectron/Run2011A-120ct2013-v1/A0D o
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DoubleMu/Run2011A-120t:

Run realistic physics analysis examples
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Press coverage

I News Video Events Crunchbase Search Q

10TH ANNUAL CRUNCHIES AWARDS se v

=3 A 3 3
CERN releases 300TB of Large Hadron Collider data

|nto open access

by Devin Coldewey, Contribu

Eﬂ

Cancel your plans for this weekend! CERN just dropped 300 terabytes of hot collider data on the
world and you know you want to take a look.

Open data releases are widely covered by world-wide media
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Education vs research use patterns
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HTTP reverse proxy
—> | CERN Open Data [ ————
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data scientist

Typical HTTP and XRootD access scenarios

@tiborsimko 16/23



Conclusions

CERN IT H. Hirvonsalo, D. Rodriguez, T. Simko - CERN SIS S. Dallmeier-Tiessen, S. Feger, P. Fokianos, A. Lavasa,

1. Tsanaktsidis, A. Trisovic, A. Trzcinska - ALICE M. Gheata, C. Grigoras, M. Zimmermann - ATLAS K. Cranmer, L. Heinrich,
A. Sanchez Pineda, D. Rousseau, F. Socher - CMS A. Calderon, E. Carrera, A. Geiser, A. Huffman, K. Lassila-Perini,

T. McCauley, A. Rao, A. Rodriguez Marrero - LHCb S. Amerio, C. Burr, B. Couturier, S. Neubert, C. Parkes, S. Roiser - CERN
CernVM J. Blomer - CERN EOS L. Mascetti, H. Rousseau - CERN OpenShift A. Lossent, A. Peon - DASPOS M. Hildreth -

DPHEP J. Shiers

@tiborsimko

INVENIO)

Invenio

@ http://inveniosoftware.org

© http://github.com/inveniosoftware
W @inveniosoftware

CERN Open Data
@ http://opendata.cern.ch
O http://github.com/cernopendata
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