Columnar Data Analysis

at CoDaS HEP 2024

lanna Osborne, July 24 2024



Who | am

e lanna Osborne (“ee-AN-uh”)

/- .
» Research Software Engineer Contributors 41

90008+ 0
SRR Y T

+ 27 contributors

 Princeton and IRIS-HEP based at CERN

* #3 contributor to AwkwardArray

» member of CMS experiment
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Motivation and Outline




Motivation

#9 ATLAS Experiment

New milestone for the ATLAS experiment at @CERN! We've hit over 1 exabyte
(that's 1 billion billion bytes) of real and simulated data worldwide, managed
using @RucioData.

That's a whole lotta data! #datascience " gg

| | | ] | I | | | I

10/7/2024: 1.001 EB

—
-
o
o

III’lll‘IIIIIII‘Illl

I | | | I |
ATLAS
Shut down Run 3
o Data taking

)
o,
=
©
-
go
@
o
@
=
@
=

Run 1
: a.‘ | , . | |

2010 2012 2014 2016 2018 2020 2022 2024
Year




Motivation

HEY, LOOK, WE HAVE A BUNCH
OF DATA! I'™M GONNA ANALYZE IT.

NO, YOU FooL! THAT WILL
ONLY CREATE MORE DATA!
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https://xkcd.com/2582/

Outline

 Lesson 1: Array-oriented Programming
 Programming paradigms
 What is array-oriented programming good for?
« NumPy as an example

| esson 2: Ragged and nested arrays

* Lesson 3: Vertical and horizontal scaling
* about making Python faster

* Introducing Dask
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Takeaways

Why Array-oriented Programming?

 Conciseness: You can express complex operations on large datasets with
just a few lines of code.

 Performance: Operations on entire arrays can be optimized by the underlying
libraries to run faster than equivalent loops.

o Simplicity: It simplifies code by eliminating the need for explicit loops and
conditionals.



