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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



Can CERN open source
software handle. . .
1 PB of LHC data?
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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	GSI,	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

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

LHC collaboration data policies
– restricted → embargo period (~5 years) → open

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

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

http://opendata.cern.ch/
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Information discovery

Explore a variety of data types
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Visualise detector events

Interactive event display for high-level derived datasets
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Visualise histograms

Interactive histogram plotting for high-level derived datasets
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Virtual machines

Install CernVM virtual machines to explore primary datasets
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Analysis examples

Run realistic physics analysis examples
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Press coverage

Open data releases are widely covered by world-wide media
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Education vs research use patterns

Typical HTTP and XRootD access scenarios
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Conclusions

Invenio
http://inveniosoftware.org
http://github.com/inveniosoftware
@inveniosoftware

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