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Introduction to Open Data

● Open Data : Data from scientific, governmental, or other 
organizations

● What makes it “open”? -- Sharing datasets
● Who can use it?
● Where do you find it?

○ http://opendata.cern.ch/
○ Google with “open data” in the search terms!

http://opendata.cern.ch/


Python

● Python: A popular, powerful, free computer 
language.
○ According to TIOBE, an industry source, Python is the fourth 

most popular programming language 
today.

○ Also very popular in HEP
○ Popularity leads to tools, use, 

documentation and help.



Jupyter and MyBinder

● Jupyter: Open source system to program and run 
Python code in a notebook-like environment.

● MyBinder: A web app that permits opening Jupyter 
notebooks from Github easily online.

● These combined with storage of your Jupyter files 
in a Github repository make it easy to manage and 
deploy files.



Record data from smartphone sensors with 
phyphox App (android & iOS)

Sensors*

● Magnetometer
● Barometer
● GPS
● Accelerometer
● Gyroskop
● Microphone
● (Light sensor)

StopWatch

Many experiments

Remote control

* depending on the phone

1. Get access 
to your 
smartphones 
sensors

2.  Record 
datasets 
on your 
phone

3.  Export 
recorded data 
to computer or 
tablet

https://play.google.com/store/apps/details?id=de.rwth_aachen.phyphox&hl=de_CH
https://itunes.apple.com/ch/app/phyphox/id1127319693?mt=8


Visualize and analyze the data with Python
CERN GPS-track from B39 to Restaurant 1

and much more...

Data analysis with Python

● is free and platform independent 
● the community provides solutions for almost all problems 

(advanced statistics, machine learning, …)
● flexible and beautiful output with basic skills
● students learn to code with “real” applications



Pressure Sensor Demo



Direct to the code!

The code is divided in two sections:

Basic skills:
a. Import Phyphox data;
b. Plot and preliminar 

analysis;
c. Linear regression.

Advanced skills:
a. Infer new quantities; 
b. Analyze the behaviour of these 

quantities;
c. Physical considerations.

Simple example for teachers: pressure data in 
the elevator (going up and down).



Where is particle physics?

DataDataDataDataDataDataDataDataDataDataDataDataDataDataDataDataDa



CERN Open Data portal  http://opendata.cern.ch/

http://opendata.cern.ch/


How to implement? Problems and solutions   



Where to find everything

Source: 
https://media3.giphy.com/media/l3q2Ph0I1osaagoQE/giphy.gif



Open Data

● CERN: 
○ http://opendata.cern.ch/

● General: 
○ https://www.europeandataportal.eu/
○ https://www.opendatasoft.com/a-comprehensive-list-of-all-open-data-portals-around-the-

world/

● Many others

http://opendata.cern.ch/
https://www.europeandataportal.eu/
https://www.opendatasoft.com/a-comprehensive-list-of-all-open-data-portals-around-the-world/
https://www.opendatasoft.com/a-comprehensive-list-of-all-open-data-portals-around-the-world/


Notebooks and extended stuff:
https://github.com/cms-opendata-education/HST-2018

Smartphone

Particle Physics

https://github.com/cms-opendata-education/HST-2018


  Click here to open the notebooks



Teacher’s Guide

Smartphone

● Objectives
● Resources Provided
● Background knowledge 
● Instructions for Teachers
● Differentiation
● Tasks



Teacher’s Guide

Particle Physics

● Why should I use this task?
● Target group & required knowledge
● Skills developed
● Some particle physics
● Jupyter Notebooks
● Differentiation and assessment 
● Using Jupyter notebooks in general



Thanks to all our 
Workgroup supervisors!




