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What Higgs, Exactly?

@CERN - Jul 4
g 9 years ago, @/
announced the discovery of the
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& A fundamental particle that fascinates scientists about the prospects this
discovery has opened and continues to open for particle physics and physics
in general.

Observation of a New Particle in the Search for the Standard
Model Higgs Boson with the ATLAS Detector at the LHC
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Both experiments have released their Run 1 Higgs Discovery
Data on CERN Open Data
Including Source Code To Reproduce Analyses!
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What Higgs, Exactly?

Can we reproduce their
results using the ServiceX,
func_adl, coffea tool chain?
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Analysis In Python

< Full Dataset

Jupyter
Notebook
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ServiceX CMS
OpenData
Distributed
Analysis
Code + Data Local /
coffea - | DASK/
{  Resllts funcX etc.




CERN opendata
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ServiceX: Overview
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coffea

A light-weight processing
framework for processing event
columnar data.

e Processing files HO ¢ >

e Distributed processinginafarm Bvarittoop
(DASK, slurm, Spark, etc.)

e Flexible data model that makes
column-wise data look like
row-wise.
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| Event loop

Columnar

In the end, many parts of coffea should disappear into dedicated packages... until then, missing
gaps in functionality have a home here.

documentation
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https://coffeateam.github.io/coffea/

Notebooks

We have 3 notebooks to work through!

O Introduction to func_adl, ServiceX, and coffea

O The ATLAS Higgs Discovery Dataset

O The CMS Higgs Discovery Dataset
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Introduction
-onment first

£rom func_adl_servicex import ServiceXSourceUpROOT, ServiceXsourc un1A0D
from hist import Hist
import awkward as ak

Flat ROOT Files
ATLAS

* On CERNOpenData they are a single
o But they

tead of http:// due to efficie

* mini is the tree name in the file

he type of file - this is a flat root file that can be opef

pick out a single column and bring i

e['lep_pt']})

<Array [{lep_pt: [5. .. 1.11e+04]}] ty 16 * {"lep_pt

Tutorial GitHub Repo

41ep. 4lep.root’



https://github.com/gordonwatts/pyhep-2021-SX-OpenDataDemo

@iris

Team Effort

e Dataand MC: ATLAS & CMS Collaborations for all the data, and making it
public!

e ServiceX: Ben Galewsky and Andrew Eckart and Suchandra Thapa and
everyone else on the team

e CMSRun 1AOD Transformer: Baidyanath Kundu
e Uproot/Flat ROOT backend: Mason Proffit

e |RIS-HEP for supporting a large fraction of these people in one way or
another.

e CMS Awkward Code: Brian Cruz
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Running This Yourself...

Using

. .
[utorial GitHub Repo oot ot e e 1 e e et e e et conie prcice

notebooks used to develop concepts for the talk. They are not necessarily well documented.

ServiceX for the demo

i= READMEmd ‘

Instructions are on the repo

type: open_uproot
- endpoint: http://yyy.org
type: cms_runl_aod

We are happy to give out the ServiceX

- type: open_uproot
return_data: parquet

end-points (unofficial atm)

return_data: root

Please get in touch with us to get the address of the open instances running ‘Servicex .

Some integration with coffeais in beta Setting up the environment

Setup your environment:
1. This has been run under python 3.9.6. It should work with anything that is 3.7 or greater.

N Ot yet O bviou s t h at C E R N O pe n Data 2. Check out this repostiory locally, and check out the coffea patched repository locally.

I 3. For the |coffea repository, check out the branch pr_servicex flat_root files. For this package use the head.
portal can handle the data load! T
5. pip install -r requirements.txt

N . 6. In the root directory of the checked out coffea package, run pip install -e[servicex] .
Binder is not supported

Running on binder

gl 4dd

Itis not currently possible to run on (binder as ‘ServiceX uses a non-standard port to download data.
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https://github.com/gordonwatts/pyhep-2021-SX-OpenDataDemo

