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Example 1: DO-Masterclass

Dataset: A RooPlot of "DO_MM"

¢

) Qornﬁtlﬂ)olﬂ—n -tuple

> Year: 2010

Masterclass

> Goal: measure mass of D0, lifetime

830 1840 1850 1860 18?0 1880 1890 1901

) Target audience: high-school
students

> International event, several times a

year
http://opendata.cern.ch/about/LHCb
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http://opendata.cern.ch/about/LHCb

Example 2: CP asymmetry

|1I!'lirrl'||ll|||'|'|r IFIIl'lllII l1rl'|I1FI[Il

_ T160H
BT - Ktrntr > ol %(d) LHCb 3 — model
- ' B K'n
;:"‘ _”EI—:"T'I‘{I:}“*}JHI
> Format: root n-tuple %
2
> Year: 2011 5
Masterclass 51 52 53 54 55 51 52 53 54 55

[GeV/c-]

my-_. - [GeV/e?]

h'rr

Y Goal: measure CP violauon

> Target audience: Bachelor students,
societies (astronomy)

> Initially created by Manchester Uni

It used to take > 1 week to complete!

Andrey Ustyuzhanin https://github.com/Ihcb/opendata-project 3




Starting Masterclass

Sl Rugexe O Ihchiopenda... * 502 Bad Gateway = LMChH Open Da.. . ManchesterTia.. . hetps)l minsls/l  +
UMaexc € (1 @ Gabib, inc. (US)  hitps://github.com/ihch c s © A B9 3 1 & 2 =
- o
o This repository Pull requests Issues Gist o
-~ Ihch / opendata-project OWatchv 8  WStar 2
<> Code ' issues 1 1 Pull requests 0 1! Projects 0 Wiki v Pulse Graphs
No description or website provided.
{r) 134 commits v 3 branches 0 releases AL 7 contributors ds GPL-2.0
Branch: master New pull request Create new file  Upload flles  Find file m
‘ chrisburr committed on GitHub Update gitignore Latest commit 656c964
B Background-infarmation-Notebooks Many changes in preparation for beta release (#7) 3 mon
m Data Correctly revert tha main Dockerfile 3 mon
B Images Add changes from @ChrisParkes 4 mon
& .gitignoce Update .gitignore 3 mon
=) Dockerfile jupyter start update to support push (#11) 3 mon

3 mon
Andrey Ustyuzhanin 4




Supplementary tutorial

ese 4 Aunaxc < Horme . Example-An... - LHCb Open_ Da. ~  ManchesterTut Mips/L minest  +
GHAGKC € @ rupsjjeverwacerepschociyandexnet € Wi ®7 © B O B QO $ e $-0 2 =
— Jupyter Example-Analysis mssses @ ControlPanel  Logout

File Edit View Insert C@ Kernel Widgets Help Python2 O
B + ¥ @ B 4+ v N B C Code :J 2 CellTooibar

Analysis of Nobel prize winners

Welcome to the programming example page. This page shows an example analysis of Nobel
prize winners. The coding commands and techniques that are demonstrated in this analysis are
similar to those that are needed for your particle physics analysis.

IMPORTANT: For every code box with code already in it, like the one below you must click in
and press shift+enter to run the code. This is how you also run your own code.

If the In [x]: to the left of a codebox changes to In [*]: that means the code in that box is
currently running

If you ever want more space to display output of code you can press the + button in the toolbar
to the right of the save button to create another input box.

ht:ps:/.levotvrore-rcp.-scnool.yandcx.mt)uscunnoce'n,'mtcbooiu.‘ﬁumo\e—mlysis.ipynbl !
Andrey Ustyuzhanin
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Interacting with notebook

L q AHaeKc j’; E Home X \‘\ 502 Bad Gateway ~ LHCb_Open.Da.. . ManchesterTut.. . httpsy//..minals/1 =+
JHmekc € ) () @ nttps://everware.rep.schoolyandex.net ¢ M #%5 @ B &8 9 3§ ¢ 0" 20~ =
: JU p}/ter Control Panel Logout
Files Running Clusters
Select items to perform actions on them. Upload New~ O
v @A
(O Background-Information-Notebooks
(D Data
(3 Images
& Example-Apalysis.ipynb
& |LHCb Obengfaty_Project.ipynb Running

K _start_jupyter.sh
(3 B2HHH_MagnetDown.root
O B2HHH_MagnetUp.root

D Dockerfile

https://everware.rep.school.yandex.net/user/anaderi/notebooks/LHCb_Open_Data_Project.ipynb
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Technological landscape

Entirely web-based Jupyter Notebooks

removes OS dependency, ) Instructions, hints, user coc
user IT requirements Docker
Gewter > Environment
i GitHub

> Code storage
CERN open data portal

> Data (to appear, for the
moment uses cernbox)

Everware

Hosted by Yandex > Bridge between Github/
Docker/Jupyter

Andrey Ustyuzhanin



Example 3: Web-based Event Display

il

L H ‘ b " Event 58049711
[ ]

Run 153460
Wed, 03 Jun 2015 12:05:39

https://Ibevent.cern.ch/EventDisplay/index.html

Other experiments:

http://atlas.cern/atlas-live

http://mcmstv.web.cern.ch/mcmstv/#home

http://cern.ch/ispy-webql

Technologies:

> Javascript, WebGL, Unity, ...

Andrey Ustyuzhanin


https://lbevent.cern.ch/EventDisplay/index.html
http://atlas.cern/atlas-live
http://mcmstv.web.cern.ch/mcmstv/#home
http://cern.ch/ispy-webgl

Example 4: t—3u

Dataset:

> Ds — @m, t—3u, MC (Simulated)
> Format: CSV

> Year: 2012

Flavours
of Physics

Challenge Challenge

> Goal: design algorithm looking for T—3y,

) Target audience: data science students, ex
physicists,

> International challenge: 2015,
> Complex metrics,

> Interesting solutions, outcomes.

andrey Usyuzhanin - NttPS://www.kaqgqgle.com/c/flavours-of-physics 9



https://www.kaggle.com/c/flavours-of-physics

Conclusion

Formats of interaction vary in wide range

> Event display,
> Interact with root files using ROOT
> Interact with root files using Python

> Challenge(s)
Every format takes considerable of efforts

> Technological,
> Administrative,

> Marketing (main audience driver!)
Other LHC experiments have plenty of useful experience (CMS)

Andrey Ustyuzhanin
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Thank you for attention!

Andrey Ustyuzhanin, andrey.ustyuzhanin@cern.ch
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