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( Exercises - day 1 )



Introduction to afternoon exercises

• ’Seeing is believing’ à Aim to make you work hands-on with 
some of the concepts covered this afternoon

• ‘Lightweight’ à All exercises are easy to execute
– Much of the heavy lifting is done with prepared code that uses existing tools 

to the hard stuff (ROOT, RooFit)
– The goal is that you spend as little time as possible learning software & 

custom tools, but a tiny bit of learning is inevitable: most statistics concepts of 
interest are too complex to code up from scratch…

– You start from already functional input files à very limited coding required!
Choice of language: C++ or Python. All exercises exist in 2 versions.

• Software & computing setup
– Prepared setup on ‘stoomboot’ (stbc-i1/i2/i3)’ and ‘callysto’. Nothing is CPU 

or network intensive à connecting from your laptop should work fine
– Environment setup for a standard ROOT setup provided, but you can use your 

own if you like (most if not all exercises are not version-dependent)
– Working on your own laptop is also fine (if you have ROOT installed already 
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Setup 1 – Prepared installation on ‘stoomboot’ - Easy

• Step 0 – Login into stoomboot and 
create a dedicated directory for todays exercises

• Step 1 – retrieve the setup & exercise guide for today
– web:  http://www.nikhef.nl/~verkerke/stats2024/day1/cpp/stats2024_exercises_day1.pdf
– file: /user/verkerke/stats2024/day1/cpp/stats2024_exercises_day1.pdf

• Step 2 – follow the instructions on page 1 of the guide  
to setup the software on stoomboot

– source /cvmfs/sft.cern.ch/lcg/app/releases/ROOT/6.32.08/x86_64-almalinux9.4-gcc114-
opt/bin/thisroot.sh

• Step 3 – Copy the input files for todays exercises
– web:  http://www.nikhef.nl/~verkerke/stats2024/day1/cpp/ or

http://www.nikhef.nl/~verkerke/stats2024/day1/python/

– file: /user/verkerke/stats2024/day1/cpp/ or
/user/verkerke/stats2024/day1/python/
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Setup 1 – Prepared installation on ‘stoomboot’ - Easy

• Instructions are in the pdf file in the exercises directory
• First part in gray boxes tells you

1. Where are the input files and the software

2. A 5 minute primer to RooFit model building. Most of of this is even only for 
background as all exercises start with something working already.
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Setup 2 – Jupyter notebook server ‘callysto’ – Easiest!

• Connect with your web browser to the Nikhef Jupyter notebook 
server: https://callysto.nikhef.nl

• Important point #1 – From CWI room Z009 you first need to 
activate EduVPN in ‘Institute Access Mode’
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Setup 2 – Jupyter notebook server ‘callysto’ – Easiest!

• Connect with your web browser to the Nikhef Jupyter notebook 
server: https://callysto.nikhef.nl

• Important point #2 – Login with your Nikhef SSO credentials, 
upon success you see this
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Setup 2 – Jupyter notebook server ‘callysto’ – Easiest!

• Last step: retrieve the exercises in notebook form

• Option 1: login in to login.nikhef.nl with ssh
From your home directory do the following
– mkdir stats2024

– cd stats2024

– cp /user/verkerke/stats2024/day1/nb_cpp/* .  
cp /user/verkerke/stats2024/day1/nb_python/* .

• You can see all your files at Nikhef on the callysto system,
simply navigate to the directory stats2024 and you are ready!
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Setup 2 – Jupyter notebook server ‘callysto’ – Easiest!

• Last step: retrieve the exercises in notebook form

• Option 2: download / upload via laptop web browser
Navigate to http://www.nikhef.nl/~verkerke/stats2024/day1/nb_cpp/

Wouter Verkerke, NIKHEF

Step 1 - Download files to a local directory on your laptop

Step 2a – Create a directory
for your files in callysto using
the ‘right-click’ menu

Step 2b – Navigate to the new
directory by double-clicking on it

Step 3 – Upload files
from your laptop local directory
to callysto

Note that all files and directoroes 
are actually on login/stoomboot



Running notebooks on callysto

• Double-click on a notebook to open it
• Instructions are inside the notebooks
• Notebooks consists of alternating blocks of ‘markdown’ 

(documentation) and ‘code’ (= executable C++ or python code)
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Markdown block

Code block



Running notebooks on callysto

• To execute code, click on the code block (blue sidebar will move 
to it) and click ‘Run’ button, output appears below
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Output 



Running notebooks on callysto

• Graphical output is interactive (move mouse over it)

• You can zoom in (and out again) on graphs
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Running notebooks on callysto

• You can modify the code (and then rerun it), double-click on code 
block to edit it. 

• To (re)run it – either press ‘run’ button, 
or press ‘shift-enter’ while cursor is in the code block
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Running notebooks on callysto

• If you save a notebook, all your edits, and the latest outputs will be 
saved with it

• Stuck/problems? Restart the kernel and start compiling from scratch
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Running notebooks on callysto

• Wondering what is happening?
– [i] with i=1,….n before a code block means is has completed running

– [*] before code block means ‘running now’ 

– [ ] before code block means ‘not yet run’

• Also look at the state of the kernel: Idle or Busy
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Running notebooks on callysto

• Please be a good citizen – you are all running on the same machine!
• CPU will not be limiting factor, but memory use can be with 40 users

• If you have many kernels open, memory use can easily 5-10 Gb 
• Every notebook opened starts a new kernel, but 

closing the tabs does not close kernels

• Click on the 2nd item of the menubar to see
all open kernels.

• If you are using >5 Gb of memory, 
please clean up ‘shut down’ the 
kernels you are no longer using
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Introduction to afternoon exercises

• There likely more exercises than you can do – that’s a feature 
• The provided order is the baseline recommendation for working,

but if you have ‘favorite’ topics, feel free to start somewhere else
• Don’t spend too much time on a single exercise

– Each one start with a fairly concrete demonstration, and then ask you to 
investigate one or more features. 

– If you are not at the end of an exercises after 30 minutes (even with help), I 
suggest you move on the the next exercises anyway.

• Don’t hesitate to ask questions! I am here for that purpose all day.
• I’ll discuss solutions to a selection of exercises at the end of the 

afternoon
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Todays exercises
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ex1 – Central Limit Theorem ex2 – Building & using models

ex3 – The Neyman-Pearson lemma ex4 – Two-dimensional models
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Todays exercises
ex5 – S+B models & low statistics ex6 – ML estimators 


