Group Members

e Dieter Bartneck
Jim Deane
Anna Goryunova
Chiara Maugeri
Angela Reisner
lan Watkins

Open Data

Workgroup 5
Open Data Advisors

e Mikko Lager
e Peitsa Veteli
e Kati Lassila-Perini




OPEN/DATA

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

e What makes it “open”? -- Sharing datasets

e Who can use it?

e Where do you find it?
o http://opendata.cern.ch/
o Google with “open data” in the search terms!



http://opendata.cern.ch/
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TEACH HIGH SCHOOL PHYSICY [—

e Python: A popular, powerful, free computer
language.

o According to TIOBE, an industry source, Python is the fourth
most popular programming language
today.

o Also very popular in HEP B

o Popularity leads to tools, use,
documentation and help. o0t s et ottt AR
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Jupyter and MyBinder i ammmg

e Jupyter: Open source system to program and run . JUpYyter
Python code in a notebook-like environment.
e MyBinder: A web app that permits opening Jupyter
notebooks from Github easily online. @ binder
e These combined with storage of your Jupyter files o
in a Github repository make it easy to manage and
deploy files.



Record data from smartphone sensors with
App (android & i0S)

il WLAN Call = 07:32
@) phyphox

Raw Sensors

Acceleration (without g)

Get raw data from the so called linear accelerometer...

Get access
to your
smartphones
sensors

Get raw data from the barometer.

Acoustics
Audio Amplitude

Get the amplitude of sounds.

Audio Autocorrelation

Measure the frequency of a single tone.
'“I"'l"' Audio Scope

Show recorded audio data.

S Audio Spectrum

Display the frequency spectrum of an audio signal.

bl WLAN Call = 08:01

< phyphox  Magnetometer P>

Graph Absolute Simple Help

Accuracy -
2. Record
datasets

on your
phone

t(s)
Magnetometer z

il WLAN Call &

recorded data
to computer or
tablet

CSV (Tabulator, decimal comma)

CSV (Semicolon, decimal comma)

Cancel Export Data

Sensors*

Magnetometer
Barometer
GPS
Accelerometer
Gyroskop
Microphone

(Light sensor)
StopWatch

Many experiments

Remote control

* depending on the phone



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
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Pressure Sensor Demo

/! WLAN Call = 12:50 3 98 % amm)

< phyphox Pressure P @] .

Graph Simple
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Direct to the code!

Advanced skills:

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

Linear regression.

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



Where is particle physics?




CERN Open Data portal

< c G)cpandr.a;tom.c.n E-Q :

Explore more than 1 petabyte
of open data from particle physics! /

Sian typing

search examples: colkion dalyzels keyanuls ecucaoan, sosmy.rIsy
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http://opendata.cern.ch/

How to implement? Problems and solutions

: X e o
,,i-l.“ 53 N “» &

‘nx‘w‘; e Wi 7 o, St

GitHub resource J/Psitask  Teacher's guide



Where to find everything

https://media3.giphy.com/media/I3q2Ph0l1osaagoQE/giphy.gif

THIS IS TOO MUCH




Open Data

e CERN:
o http://opendata.cern.ch/
e General:

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

world/
e 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:

E reisneran Update README.md

Latest commit c92bffb 2 minutes ago

i data

B elevator_student.ipynb
[ elevator_teacher.ipynb
[E gps_teacher.ipynb

[E merry-go-round_teacher.ipynb

B Analyzing Smartphone Data with Jupyter Notebooks Teachers Guid...

Ad(d files via upload
Add files via upload
Add files via upload
Add files via upload
Ad(d files via upload

Ad(d files via upload

9 hours ago
3 hours ago
3 hours ago
3 hours ago
3 hours ago

9 hours ago

Smartphone

[© Dimuon J_Psi for High School (Student Version) - German.ipynb

[E Dimuon J_Psi for High School (Student Version).ipynb

[E Dimuon J_Psi for High School (Teacher Version with Code) - Germa...

Add files via upload
Add files via upload

Add files via upload

5 minutes ago
7 hours ago

5 minutes ago

[ Dimuon J_Psi for High School (Teacher Version with Code).ipynb Add files via upload 7 hours ago
[E) JPsi for High School Teachers Guide.docx Ad(d files via upload 7 hours ago
[£) JPsi for High School Teachers Guide.pdf Add files via upload 7 hours ago

Particle Physics

E README.md

[ requirements.txt

Update README.md

Update requirements.txt

2 minutes ago

2 days ago



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

HST-2018

Tasks and documentation developed by the open data workgroup at CERN HST 2018. There are two main tasks here:

High School Level Task using smartphone data recorded with phyphox app &
Jupyter notebooks

You can run these notebooks in binder by using the link below. Refer to the teachers' guide document for further details.
e Elevator - measure air pressure: -- elevator_student.ipynb -- elevator_teacher.ipynb

e Merry-go-round - measure magnetic field: -- merry-go-round_teacher.ipynb

* GPS - show a gps track on a map: -- gps_teacher.ipynb .
Click here to open the notebooks

launch | binder
~—

High School Level Task using CM h data & Jupyter notebooks to find

evidence for J/Psi

6p

You can run these notebooks in binder by using the finks below. Refer to the teachers' guide document for further details.

= .
launch 'binder

e Student Version:

e Teacher Version (with code) (a3

' ; : B aunch binder
e Studen Version / Teacher Verison (with Code) German:




Teacher’'s Guide

Smartphone

Objectives

Resources Provided
Background knowledge
Instructions for Teachers
Differentiation

Tasks



Teacher’'s Guide

Particle Physics

Why should | 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!






