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● Online education: bringing an equal access to education worldwide
● Corona situation
● GRADLCI project and IAP BigData Infrastructure

Motivation

Primary cosmic ray flux and primary energy 
range covered by KASCADE-Grande and 
KASCADE experiments
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IAP BigData Infrastructure timeline

1989 - 2013: Data engineering for KASCADE and other experiments
2013 - now: KASCADE Cosmic-Ray Data Center (KCDC)

● only open-source technologies
● all-in-one: data center, archive, information and educational platform 
● http://kcdc.ikp.kit.edu

2018 - now: German-Russian Astroparticle Data Life Cycle Initiative (GRADLCI):
● KCDC update
● online analysis server
● machine learning methods 
● outreach and education
● https://gradlc-dc.ikp.kit.edu/

http://kcdc.iap.kit.edu
https://gradlc-dc.ikp.kit.edu/
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Educational program 
Lecturers and tutors:

● Maximilian Reininghaus 
● Paras Koundal
● Victoria Tokareva
● Katrin Link
● Olena Tkachenko
● Miro Joensuu
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Requirements to the tutorial environment

● Identical workspace for all participants and tutors
● Save as much time as possible on installation and setup of the 

working environment
● Fast processing of rather significant amount of data
● Data format, well-known for students
● Interactivity
● Minimal programming knowledge required
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Requirements to the tutorial environment

● Identical workspace for all participants and tutors
● Save as much time as possible on installation and setup of the 

working environment
● Fast processing of rather significant amount of data
● Data format, well-known for students
● Interactivity
● Minimal programming knowledge required

Solution: JupyterHub, Python3, Pandas+matplotlib, *.csv, *.txt.
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Data samples
● Sample 1:

○ KASCADE data shortened
○ .txt
○ 4102999 events

● Sample 2:
○ KASCADE simulations
○ QGS-Jet4 + FLUKA
○ .csv
○ 1720319 events

● Sample 3:
○ KASCADE data
○ Sept - Oct 1999
○ .csv
○ 1500317 events
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Jupyter Interactive environment

● Well-known
● Different kernels, pyRoot and C++ 

ROOT support
● Interactive code, easy to test and 

modify
● Visualizations, arbitrary output
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JupyterHub @ IAP
● Login via KCDC credentials
● Administration using Docker Swarm
● Up to 24 connections at the same time

Authorization Run individual Jupyter 
servers

Proxy to Jupyter 
servers

System and database 
management
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Particle mass tutorial 
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Particle mass tutorial
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ICD booklet

Analysis of cosmic ray data from KASCADE. In ICD booklet, 2020.
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Thank you for your attention! Contact: Victoria.Tokareva@kit.edu

Outlook

● The BigData Infrastructure of IAP KIT and experience of our team in organisation of 
outreach events enabled us to organize an online data analysis masterclass

● In order to do so, we implemented an educational program and a masterclass 
program, organized preliminary data selection and preprocessing, instructed our 
students about work with KCDC and Jupyter Notebook in JupyterHub environment

● The master class was attended by 9 students aged 14-19 from Villach (Austria). Good 
beta testing for our outreach methodology and analysis environment at the same time

● Students acquired new knowledge and skills while working with open data and 
presented their results to other participants of ICD from Italy and Great Britain. 
Interesting discussion! 

● Future plans include expanding our available materials with masterclasses that 
include machine learning, enriching our methodology with automated code validation 
capabilities, and further development of our BigData infrastructure

mailto:Victoria.Tokareva@kit.edu

