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A Typical Situation in HEP Experiments AT

During a physics analysis or software development in HEP experiments,
you are often faced with the following situation:

a The software you want to use is rather complex (and often written in
a compiled language, e.g. C++).

a The amount of data and the computational power you need are quite
high.

a You have to produce many plots/tables/other visual information.

a You have to do the calculation remotely on a server, so there is no
possibility for “visual interactivity”.
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A Typical Situation in HEP Experiments AIT

During a physics analysis or software development in HEP experiments,
you are often faced with the following situation:

a The software you want to use is rather complex (and often written in
a compiled language, e.g. C++).

a The amount of data and the computational power you need are quite
high.

a You have to produce many plots/tables/other visual information.

a You have to do the calculation remotely on a server, so there is no
possibility for “visual interactivity”.

No chance for the typical script-based approach!
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The Solution

Part 1: Use Jupyter
Part 2: Use Jupyterhub
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Jupyter Notebooks \KlT
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Show plots in the notebook

In [4]: smatplotlib inline
from mtplotlib )mport pyplot as plt
import numpy a
plt.plot(np. arangeum np.arange(10)*3, label="function")
plt.xlabel("x")
plt.ylabel("y")
plt.title("Plot")
plt. legend(franeon=True, loc=2)

out[4

<matplotlib.legend.Legend at Ox826d478>
30 Plot

25  —— function

0123456789
X

Jupyter allows to develop notebooks, which bundle code, documentation
and results, e.g. plots in an interactive way.
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Jupyter Notebooks AT

.........................

Messaging
Fromend | | femet

By using different kernels, it can be interfaced with nearly all languages -
in HEP it is mostly used for Python, R, Root/C++.
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Jupyter Notebooks A\‘("

C++ Python
Create

Module 1 Configure
Control

Module 2

Module 3 | —— Data Analysis

The heavy calculation is done via arranging and configuring C++
algorithms in Python (e.g. by using bindings). The data can be read out
and analysed in Python afterwards.
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Jupyterhub
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Your browser

is the Ul

Central
webservice

Distributed
Computing

a The big picture: Analysis in the cloud (analysis as a service)

a For each user, a docker container is spawned, with the needed
software preinstalled/automatically fetched.

m Jupyterhub can be easily combined with user management, e.g.

LDAP.

a The service can be integrated into the ecosystem, e.g. stored data
can be accessed over the local network.
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