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The situation: Friday PATL A

Nice

=) Maksymilian Graczyk 3:38 PM

%o FYI: There was a short power cut in B513 (Meyrin data centre). engineer of the Week:

,3 5‘\ Vincent Brillault 3:39 PM &y Fixed 3 RF Cavities
9  Alsoin b28 7 Edited \

Giovanni Guerrieri & 3:39 PM
2 No big deal, right?
Not like we had a data centre here 590\»0\)5'

B @
Naughty

engineer of the Week:

\ Unplugged the
Comments (21-Nov-2025 18:36:00) _ wrong cable at CERN

NO BEAM from PS (access system in fault)
Experts investigating
No time estimate

Next: fill for physics
Loss Maps postponed

AFS: Multi_21b_6_6_6_3bpi_9inj_PbPb_lus

\imgﬂip.ooil'l




What are we going to do PATI AS

e Access Open Data
o Streaming datasets
o Using locally available datasets
o Break some connections
o Re-try those connections

e Use Open Data on a platform
o We have platforms for everyone

e Use Open Data through code
o We have some magic software
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Access Open Data PATI AS

e \ia a protocol
o Set of rules that govern data communication between different devices in the network.

o We’ll deal with 2 main protocols:

m  XRootD: native to CERN
e  root://eospublic.cern.ch:1094//eos/opendata/atlas/rucio/myfile.root
m http: common across the internet

e simplecache::https://opendata.cern.ch/eos/opendata/atlas/rucio/myfile.root

e |ocally on our glorious EOS

o EOS stands for EOS Open Storage (yes, recursive acronym =)
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https://opendata.cern.ch/eos/opendata/atlas/rucio/myfile.root
https://eos-web.web.cern.ch/eos-web/

Wait. How do | remember all this?

e You don’t need to worry. We have some magic for you.
o Stay here for Zach’s talk
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Where to find the tutorials

e (Our single source of truth

-data-tools/notebooks-collection-
pendata

e You will find all the notebooks
in this tutorial, and more.

We have a Docker image that
you can use if you don’t like
any of the next options

notebooks-collection-opendata

master ~ } 28Branches © 5 Tags

@ marianaiv

B github

I8 13-Tev-examples

B8 8-Tev-examples

I8 binder

I for-research

M images
.gitignore

[ Dockerfile
LICENSE

README.md
[l README 3 EUPL-1.1 license

) Create and publish a Docker image [passing] () Run Jupyter Notebooks [0 Status’
9

ATLAS Open Data Jupyter Notebooks

A set of multiple notebooks using 8 TeV and 13 TeV ATLAS Open Data datasets.
Running the notebooks

8 launch [Binder] CO Open in Colab  Open in ASWAN)

Run on Binder

For more complex needs, such as running multiple notebooks review the
setting up a more personalized Binder environment.

EXPERIMENT

Edit Pins ~ S Watch 4 ¥ Fork 106 - Star 53

Add file ~ <> Code ~ About

A set of simple notebooks using 8 TeV

O 487 commits and 13 TeV ATLAS Open Data datasets

Releases s

10fb-legacy

Packages 2

notebooks-collection-opendata

notebooks-collection-opendata-
delphes

Contributors 21

Languages

Jupyter Notebook 98

for guidance on Eviion

Note: before starting running the code in the jupyter notebooks, click on the up right button "not trusted" in order
to get "trusted" displayed. This should lead the JavaScript to be executed, that is useful to visualise interactive
histograms. If that doesn't work, simply go to the top of the notebook, find the cell that contains the line of code

%jsroot and comment out that.



https://github.com/atlas-outreach-data-tools/notebooks-collection-opendata
https://github.com/atlas-outreach-data-tools/notebooks-collection-opendata
https://github.com/atlas-outreach-data-tools/notebooks-collection-opendata

Use Open Data on a platform A

MyBinder.org

o Open Source, free to use solution.
o Needs to be spawned individually
o You can click on the icon, and you’re gonna land in a Jupyter Lab session.

Build Logs

& binder

N
N\

.

Launching your Binder...

The Binder team has a site rellablility guide that talks about what it is like to run a BinderHub.

-

Bullding C Launching

show view raw
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Use Open Data on a platform ?gxmﬁ«m

e Google Colab
o Open Source, needs a Google account.
o You have Al to help you ( %)
o You can click on the icon, and you’re gonna land in Colab.

Open notebook

Examples > — Enter a GitHub URL or search by or user

atlas-outreach-data-tools Q | O Include private repos
Recent >
Repository: [/ Branch: [/
Google Drive >
atlas-outreach-data-tools/ master o

notebooks-collection-opendata

GitHub >
Upload > Path
) BT \TLAS OpenData_13-TeV_analysis_example-cpp_Hyy_chan... [ ]
) BT TLAS_ OpenData 13-TeV simple_cpp_example_histogramip... [
O 13T LAS OpenData 13-TeV ki i parison_higgs ... B
) 13-Tev- I \TLAS OpenData_13-TeV_python_Z_mass, i R
_ = J
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Analysis Facilities: you don’t have a CERN account

ESCAPE Virtual Research Environment

O

@)

Connect to https://jhub-vre.cern.ch
Register now if it’s your first login
Wait until we grant you permission

-

Ny

EpGARE
S

Register at escape

This is the escape registration page.

To proceed with the registration please fill in your

personal information below.

Given Name
‘ Sauron
Family Name

‘ I'm the dark lord, | don't need a family

‘ HaveYouSeenMyRing73

Notes

ATLAS Open Data Tutorial 2025

N

By submitting this registration request, you declare that you agree

with the terms of this organization Info and Privacy Policy.
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https://jhub-vre.cern.ch

DISCLAIMER: you’ll need git

In both the following platforms you'’ll need to clone the notebook repository to

get access to the notebooks
o Once in the platform, in a terminal run

YATLAS

EXPERIMENT

git clone https://github.com/atlas-outreach-data-tools/notebooks-collection-opendata.git

Ve

Terminal 1 X | [Al Untitled.ipynb X | [Al OpenEvgenTutorial.ipyiX = [W OpenEvgenTutorialDelfX == README.md

jovyan@jupyter—gguerrie:~$ git clone https://github.com/atlas—outreach-data-tools/notebooks—-collection-opendata.git
Cloning into 'notebooks-collection-opendata’...

remote: Enumerating objects: 2764, done.

remote: Counting objects: 100% (1156/1156), done.

remote: Compressing objects: 100% (506/506), done.

remote: Total 2764 (delta 973), reused 658 (delta 650), pack-reused 1608 (from 3)

Receiving objects: 100% (2764/2764), 30.48 MiB | 12.95 MiB/s, done.

Resolving deltas: 100% (1744/1744), done.

jovyan@jupyter-gguerrie:~$ 1s notebooks—-collection-opendata/

13-TeV-examples 8-TeV-examples Dockerfile LICENSE README.md binder for-research images
jovyan@jupyter-gguerrie:~$ []
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ESCAPE Virtual Research Environment

O

Connect to https://jhub-vre.cern.ch
Register now if it’s your first login
Wait until we grant you permission
Select the default environment
& Terminal 1 X | A Untitled.ipynb X | # o i o i = README.md X +\
& J

Server Options

@® Default environment

Based on a scipy notebook environment with a python-3.11 kernel, the Rucio jupyteriab extension and the

Reana client installed.

~ ROOT Higgs 2024 environment

ROOT v6.32.04, and a python-3.11 kernel.

- ATLAS Open Data environment

ATLAS Open Data suite, and a python-3.11 kernel.

> ROOT environment

Legacy ROOT v6.26.10 as well as a ROOT C++ and a python-3.8 kernel.

> VIRGO - WDF environment

Contains the full WDF v2.2.3 environment and a Python 3.11 kernel.

> Python 3.11 environment

quay.io/jupyter/scipy-notebook:python-3.11 image

> Default environment - python 3.9

Same environment as the default one except for a python-3.9 kernel installed. This environment will be
deprecated soon.
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https://jhub-vre.cern.ch

Analysis Facilities: you have a CERN account

Software stack more...

| 108 V|

PY SV\/ A N [] Use Python packages installed on CERNBox

Platform more...

o Connect to https://swan-ga-k8s.cern.ch [Amatiacs oo ]
(let us know if you can’t access) e |
o Select an LCG release
(108 should be ok)

o Tick the “Use python packages installed on CERNBox” |M :
| 8GB v|

e [fyou are an ATLAS user

o You can select a Rucio instance, and and a RSE to mount. [ ]
o Choose ATLAS and choose CERN-PROD_OPENDATA e i

e [fyou are not an ATLAS user
o Forget about the item above oeta Managementui R

| ATLAS ¥ |

Rucio RSE more...

| CERN-PROD_OPENDATA ¥ |
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https://swan-qa-k8s.cern.ch

How do | install

the software?

e You should have instructions in each notebook
o Hwhen something doesn’t work, we figure it out together

In [ 1]:

Metadata in ATLAS Open Data

All datasets have associated metadata -- properties shared by all the events in the dataset. In the ATLAS Open Data, metadata
includes things like a unique numerical dataset identifier, the production cross section, and the description of the physics processes
included in the sample. These metadata must be used to properly normalize the MC simulation datasets when comparing to detector
data, and they can also be used to search for relevant or related samples.

The metadata are available in a package called atlasopenmagic thatis available on pypi. Let's set it up and use it to explore the
metadata of the most recent ATLAS Open Data release!

Note that the metadata we will be looking at are also available on the web in a big table, but using a python module will make it much
easier to grab numbers that you need for an analysis in an automatic way.

# First we install atlasopenmagic into our SWAN environment

# Notice that we need --user to avoid trying to install the package in a

# read-only file system This is a problem unique to SWAN; on binder or colab you
# won't need --user, but it doesn't hurt

%pip install --user atlasopenmagic
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Bonus for ATLAS nerds ¥ATLAS

DISCLAIMER: this slide is not necessary for

-th -t -t . | f If -t I th' 'f rFiIe Edit View Run Kernel Git Tabs Settings Help )
€ tutorial, 1eel rree 10 explore nis I you are = RUCIO
an ATLAS user and you have time / curiosity o
EXPLORE ~ NOTEBOOK r
to Spare' Ip  Active Instance
ATLAS RUCIO
®
' . Authentication
e Bonus: Rucio in SWAN N X
= X.509 Proxy Certificate
o You can create a proxy like you normally 5
do When US|ng I’UCIO -~ X.509 PROXY CERTIFICATE
* Proxy file path
voms-proxy-init --voms atlas --out /eos/user/g/gguerrie/SWAN_projects/atlas_x509 Jeosjuser/g/gguerrie/SWAN_projects/atias_x509 =
. . Account
o Then configure the extension to use your S
proxy Show Advanced Settings
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Bonus for ATLAS nerds PATI AS

DISCLAIMER: this slide is not necessary for (f G Yor b K Gk T Stk HeR )
the tutorial, feel free to explore this if you are | ZRucio
o EXPLORE NOTEBOOK + o

an ATLAS user and you have time / curiosity
to Spare 1p | opendata:*345060*

0 + Add metadata filter

SEARCH RESULTS

() B O n u S . R u C i O i n SWAN "7 opendata:mc20_13TeV.345060.PowhegPythia8EvtGen_NNLOPS_nnlo_30_g...®

\\’1 @& opendata:ODEO_FEB2025_v0_1LMET30_mc_345060.PowhegPythi... 281.27MiB

o You can now browse the Rucio catalog, © Avalabie
and see as |Oca| anythlng tha-t |S |n the M opendata:ODEO_FEB2025_v0_2J2LMET30_mc_345060.PowhegPythi... 75.8MiE

@ opendata:ODEO_FEB2025_v0_2muons_mc_345060.PowhegPythia... 287.23MiB
O PE N DATA RS E @ opendata:ODEO_FEB2025_v0_2todlep_mc_345060.PowhegPythia8... 567.5MiB
@ opendata:ODEO_FEB2025_v0_3JILMET30_mc_345060.PowhegPyth...12.24MiB
@ opendata:ODEO_FEB2025_v0_3lep_mc_345060.PowhegPythia8Ev... 427.54MiB
@ opendata:ODEO_FEB2025_v0_4lep_mc_345060.PowhegPythia8Evt... 177.13MiB
@ opendata:ODEO_FEB2025_v0_exactly3lep_mc_345060.PowhegPyth...233.6MiB
@ opendata:ODEO_FEB2025_v0_exactlydlep_mc_345060.PowhegPyt... 173.62MiB

@ opendata:ODEO_FEB2025_v0_GamGam_mc_345060.PowhegPythi... 958.39KiB
\ J
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Bonus for ATLAS nerds ¥ATLAS

DISCLAIMER: this slide is not necessary for
the tutorial, feel free to explore this if you are

. . . (File Edit View Run Kernel Git Tabs Settings Help A
an ATLAS user and you have time / curiosity 5 p—— TN
B+ XD 0O » ®m C » Cde v — O sit
to Spare . O expore  noresoOK + B . [
P opendata:*345060* =] /eos/opendata/atlas/rucin/qpendata/ODEO_FEBZOZS_ve_lL
MET30_mc_345060.PowhegPythia8EvtGen_NNLOPS_nnlo_30_gg
Search Everything « H125_ZZ41.1LMET30. root
0 + Add metadata filter l t i AL LD E
e Bonus: Rucio in SWAN | e
' = 1 opendata:mc20_13TeV.345060.PowhegPyth... @
O And you Can have -the filelist directly in a 2 @ opendata:ODEO_FEB2025_vO_1LME... 281.27MiB
@ Available Add to Notebook
noteboo k! R o opendata:0DE0_Fi test|
@ opendata:ODEQ_FE Press Enter to proceed, Esc to cancel
@ opendata:0DEO_FEB2025_v0_2todle... 567.5MiB |
@ opendata:0DEQ_FEB2025_v0_3J1LM... 12.24MiB
@ opendata:ODEO_FEB2025_v0_3lep_...427.54MiB
@ opendata:ODEO_FEB2025_v0_4lep_... 177.13MiB
@ opendata:0DEQ_FEB2025_v0_exactl... 233.6MiB
FEED BACK ls VE RY WELCO M E! @ opendata:ODEO_FEB2025_v0_exact...173.62Mi8
@ opendata:ODEO_FEB2025_v0_Gam... 958.39KiB
- J
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