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Welcome!

On behalf of the CMS
Open data team

The organizing team of this workshop:

Kati




Facilitators:

Pruthvi



CMS Open data - Why?

Open data as a driving force to data
and analysis preservation



Tools:

software
environments
interfaces

Data: Knowledge:
collision data |nst.ruct|ons
simulations actionable examples

additional data for analysis understanding of experimental data

CMS Open data: actual full research-level data - not an “open-data” reduction
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But steady publication of LHC data has multiple benefits.’Fir_gg,_ﬁ
encourages prompt archiving, before collective memory fades and
knowledge is lost. Second, other scientists can analyse the data while
the LHC is still runMng unconventional strategies and
potentially leading to unexpected discoveries, new approaches and
fruitful discussions. And third, as a by-product, these scientists can
stress test the archiving methods; any deficiencies found are easier to
fix now than later. In this way, public collider data can complement the
overall LHC research effort. We, therefore, favour a slow but steady

approach to full publication of the LHC experiments’ data; it is in the
Matthew Strassler, Jesse Thaler
Nature, August 1, 2019

note to the editor

best interest of particle physics.




Open data have value only when in use



Release history

Open data releases since 2014



Release timeline

2020, Dec 2021, Dec 2022, Dec 2023, Sept

2014, Nov : 2016, Apr : 2017, Dec : 2019, Jul : 2020, Aug

2010 pp, 50% 2011 pp, 50% 2012 pp, 50% 2010 pp, 100% 2011 pp, 100% 2010-11 HI, 100% 2015 pp, 99% 2012 pp, 100% 2013 HI, 100%
First release, Simulated More usage ML samples, First examples First heavy-ion First Run-2 data Full Run-1 pp Full Run-1
virtual machine samples, examples special of automated data release release, data release, heavy-ion data,
environment validation (Higgs), datasets, workflows, slimmer data improved extended
examples, Jupyter docker improved tools format usage usage
basic tools notebooks containers, examples examples
simulated data
generation

For details, see “CMS Open data” at a workshop Feb/2023 by Julie Hogan



https://indico.cern.ch/event/1234612/contributions/5253184/attachments/2590292/4469817/CMSOpenData_FAIROSHEP_20230208.pdf

CMS Open data in use

iN SP|RE:0 HEP literature references.reference.dois:10.7483/OPENDATA.CMS*

B 80results | [Z citeall Citation Summary Most Recent
ate of paper -

Quark-versus-gluon tagging in CMS Open Data with CWoLa and TopicFlow
Matthew J. Dolan, John Gargalionis, Ayodele Ore (Dec 6, 2023)
e-Print: 2312.03434 [hep-ph]

pdf = cite [@ reference search 2 0citations
2015 2023
Jet Energy Calibration with Deep Learning as a Kubeflow Pipeline
Daniel Holmberg (U. Helsinki (main)), Dejan Golubovic (CERN), Henning Kirschenmann (Helsinki Inst. of Phys.) (Aug 23, 2023)
Number of authors Published in: Comput.Softw.Big Sci. 7 (2023) 1, 9 + e-Print: 2308.12724 [hep-ex]
Single author 14 pdf @ pol [ cite [ reference search 2 0 citations
10 authors or less 70
Potential of the Julia Programming Language for High Energy Physics Computing
Exclude RPP Jonas Eschle (U. Zurich (main)), Tamés Gal (Erlangen - Nuremberg U., Theorie IIl), Mosé Giordano (Imperial Coll., London), Philippe
Gras (IRFU, Saclay), Benedikt Hegner (CERN) et al. (Jun 6, 2023)
Exclude Review of Particle Physics 80 Published in: Comput.Softw.Big Sci. 7 (2023) 1, 10 » e-Print: 2306.03675 [hep-ph]

pdf @ DOI B cite [@ reference search 2 2 citations
Document Type
Baler -- Machine Learning Based Compression of Scientific Data

article 52

Fritjof Bengtsson (Lund U. (main)), Caterina Doglioni (Manchester U.), Per Alexander Ekman (Lund U. (main)), Axel Gallén (Lund U.
published @ 39 (main)), Pratik Jawahar (Manchester U.) et al. (May 3, 2023)
conference paper 22 e-Print: 2305.02283 [physics.comp-ph]
thesis ] pdf [S cite [@ reference search 2 1 citation
review 1

Search (not perfect: does not find all but picks some non-CMS entries)


https://inspirehep.net/literature?sort=mostrecent&size=25&page=1&q=references.reference.dois%3A10.7483%2FOPENDATA.CMS%2A

Positive experience,
model for the CERN policy

Continuous interest,
steady publication rate

Pioneering work for archiving and serving
data through CERN Open data portal
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Workshop goals?

What do you expect?
What do we expect?
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We made some assumptions

We think that you want to use CMS open data and
simulation for physics research.

Therefore, we think you want to understand:
the basic physics object usage (object access, id,
corrections, how to write them out)

how one can select events and access trigger
information

how to evaluate the luminosity
the possibilities for large-scale data processing.

In addition, we think you will be interested in
how to put this all together in an analysis
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But that's not all - we get something as well

We want to:
build a community of users
remind of https://opendata-forum.cern.ch/
get understanding of the usage patterns and
needs
get feedback of what is missing in the
documentation and tutorial material
build a proper CMS open data user guide.
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https://opendata-forum.cern.ch/
https://cms-opendata-guide.web.cern.ch/

Ambitious goals =
Do we reach them?

Bear with us:

CMS Open data is always
work in progress
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How to get there?

Workshop structure
Working methods
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Mandatory “pre-exercises”

Jan 3

17:45-18:10
18:10-18:15
18:15-18:20
18:20-18:40

18:40-19:15

Welcome to CMS Open Data
Orientation to the workshop
Break

Overview of the CMS detector

Docker container setup and exploration

(14

Jan 4

Kati Lassila-Perini 17:45-18:35
18:35-18:45
18:45-19:15

Helpers

Jan 5

17:45-18:15

Helpers

18:15-18:25

18:25-19:15

ROOT with C++ and Python
Break

Jupyter & Coffea setup for analysis example

Check access to TIFR cluster
Break

Introduction to CMS Physics Objects

Helpers

Helpers

Helpers

Helpers
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Pre-exercises

Importantly, to set up and test your working environment before the lessons next
week:
using CMS open data containers on your own laptop
ROOT and other analysis tools
To give some background information:
overview of the CMS detector
introduction to physics objects in CMS data
Scheduled, work on your own pace
the facilitators will be present in the room.
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Schedule

(14

Jan 6 Jan7 Jan 9 Jan 10
17:45-17:55  Welcome & Introductions Julie Hogan 17:45-18:25 Event selection (Lesson) Julie Hogan 17:45-18:25 Analysis example (Lesson) Matt Bellis 17:45-18:25 Analysis scale-up (Lesson) Julie
17:55-18:25  Finding CMS Open Data (Lesson) Julie Hogan 18:25-18:35 Break 18:25-18:35 Break 200
_— G : o . 18:25-18:35 Break
18:25-18:35  Break 18:35-19:15 Event selection (Activity) Julie Hogan 18:35-19:15 Analysis example (Activity) Matt Bellis
18:35-19:15 Inspecting CMS data files (Activity) Julie Hogan Bonus Material Accessing trigger information , crries 16:35212.02 DB e (i) Bl
Bonus Material ~ Create a "stack plot" histogram Hogan
Bonus Material Advanced tools . . T .
Bonus Material ~ Systemics & Statistical interpretation 19:05-19:15 Closing Julie
Hogan
Bonus Analysis scale-up additional
Material resources
Bonus Reinterpreting CMS searches
Material

Full 4 days of work ahead of us!

Material available from the schedule
A dedicated Mattermost channel in cmsodwswhepp24, see how to subscribe in “Orientation”
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https://cms-opendata-workshop.github.io/2024-01-03-india-whepp/#schedule
https://cms-opendata-workshop.github.io/2024-01-03-india-whepp/#schedule
https://mattermost.web.cern.ch/cmsodwswhepp24/channels/lessons--activities
https://cms-opendata-workshop.github.io/2024-01-03-india-whepp/ORIENTATION.html

CMS analysis on a HTCondor environment

You will have the opportunity to learn how to run a CMS open data processing job
in real scale on HTCondor queue system using TIFR linux cluster.
It will be hands-on and you will get a temporary account

The hands-on time during the lessons on Wed, Jan 9 is tight

Make sure to get everything set up during the intro session on Fri, Jan 5!

This is new in the CMS Open data workshops - many thanks for helpers for having
setitup!!!

Don’t miss it!
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https://cms-opendata-workshop.github.io/workshopwhepp-lesson-condor/index.html

Getting help - live

In mattermost, choose the channel corresponding to
Pre-exercises or Lessons & Activities.
Do not hesitate to ask!
But check if the same question has already been asked.
Cut and paste the command and the error message
If needed, use “some codein line” cmsodwsWHEPP... v
or ~ " " block of code or output™ "
shift-return for a line break in a message
Reload the tutorial page every now and then for updates. CHANNELS
During live lessons
In the meeting room, use the mic.

= Q Find channel

@ Lessons & Activities

@ oOff-Topic

@ Pre-exercises Help

@ Town Square

-~
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https://mattermost.web.cern.ch/cmsodwswhepp24/channels/town-square

Getting help - live

The hands-on time during this workshop is short.
Make sure to work through the pre-exercises.
You will make best out of the work if you have problems solved before the
hands-on topics next week.

Do not hesitate to ask: we are there to help you!

Please read the instructions carefully
WSL2 users: use the Ubuntu shell, not Command prompt or Power shell.
Mac users: CMSSW container will not work on devices with a M1/M2 chip
Suggestions for improvements are most welcome.
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Ask! Ask! Ask!
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How to get help after?

Information sources
Communication
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Explore more than two petabytes
of open data from particle physics! /

ssssss

\
Explore Focus on
datasets ATLAS
softwe ALICE
environr CMS
documer LHCb
OPERA

Data Science

CERN Open data portal

Serves the data, associated analysis artefacts, usage examples


http://opendata.cern.ch/

V14

CMS Open Data Guide of ;m‘ guide

CMS Open Data Guide CMS open Data Guide Table of contents

Home How to use this site
CMS Open Data v The site’s philosophy
CERN Open Data Portal S\ Howto get help
CMS Open Data How to contribute or contactus
Finding Data This guide is under construction
Computing Tools v
UNIX Welcome to the guide for CMS open data. This guide s brought to you by the CMS open data group,
ROOT ona best-effort basis. All software and instructions are provided "as is", without warranty of any
CrtandByihon kind. This is ongoing work and we appreciate your feedback and/or your help building this guide.
Git
Docker

How to use this site

Virtual Machines

cMssW v The lefthand tabs will help you navigate the site. If you click on each tab, it will expand to show
Overview further subsections. The sections will guide you through the main topics you will need to become
Data Model familiar with to conduct an analysis using CMS Open Data. You'll learn about the computing tools
Analyzers needed to deal with CMS open data and about CMSSW, which is the software used by CMS. You'll
Configuration also learn how to conduct a particle physics analysis.

Conditions Data

Analysis i 7o ) &
Data and Simulation > Thesite's philosophy
Selection >

This site is thought as a navigation aid. The CMS Collaboration has built an extensive amount of

Ancumentation aver the vears However siven the natire of anr ranidly sualving research

CMS Open data guide

Work in progress, will be completed with the material in this tutorial.

Do you want to help?


https://cms-opendata-guide.web.cern.ch/

& opendata-forum.cem.ch
open Q=0

all categories » ‘ Top Categories + New Topic

Topic Replies  Views

X11 forwarding with docker - e
1 58 h
Error response from daemon: pull access denied for 381305241687, repository does not exist
or may require ‘docker login (=] 5 27 21d
m Containers
ge in CMS open data environments 0 1 49 254

(] 0 49 8.Jul
(] 0 80  26Jun

1 Welcome to the CERN Open Data forum! 0 84 Dec'19
W News

There are no more latest topics. Ready to start a new conversation? é

CERN Open data forum

Feel free to post questions! Feel free to reply as well!

Most frequently asked questions at this workshop will be added.


https://opendata-forum.cern.ch/

Other sources of information

Open data portal support mail: opendata-support@cern.ch
Technical issues
Questions to limited audience
CMS WorkBook and SWGuide
Careful: instructions might not correspond to the CMSSW version
needed for open data
CMSSW source code
Keep in mind the versioning,
for 2011-2012 open data use CMSSW 5 3 X astag.
for 2015 data use CMSSW 7 6 Xas tag.
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/WorkBook
https://twiki.cern.ch/twiki/bin/view/CMSPublic/SWGuide
https://github.com/cms-sw/cmssw/tree/CMSSW_5_3_32
https://github.com/cms-sw/cmssw/tree/CMSSW_7_6_7

Now, let's get to work!

Enjoy the workshop!
We’ll love to hear feedback from you
> Reply to the survey!
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Thanks!

Any questions?

Find us in mattermost
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https://mattermost.web.cern.ch/cmsodwswhepp24/channels/town-square

Credits

Thanks to the WHEPP organizers for the opportunity!
Thanks to the student facilitators!
Thanks to our colleagues:

in the DPOA group in CMS
all organizers and contributors

in the CERN Data preservation services
CERN Open data portal team, and many other services we rely on

And great thanks to all CMS open data users!

And thanks to SlidesCarnival for this free presentation template
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http://www.slidescarnival.com/

