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Introduction

Welcome to the first exercise session of Responsible Software!

This tutorial notebook will serve as an introduction to Python basics, as well as some of its main
data analysis and plotting libraries, such as Pandas and Matplotlib. Along the way, we will look
at a well known example of ethical dilemma.

(as an alternative,

VS Code can be used
but we don't provide
support for it)

Learning Goals

What will be covered:

 Part T: Basic Python syntax and data structures.
e Part 2: Introduction to data analysis with Pandas.

By the end of the session you will be able to:

e [ Understand Python and use it to create simple programs.
¢ | Use basic Pandas functions to explore large datasets.

e [ Analyze data to extract insights.

¢ | Create simple visualizations using Matplotlib.


http://noto.epfl.ch/
http://noto.epfl.ch/
http://noto.epfl.ch/

Getting Started with
Jupyter Notebooks
and noto



Equipment for Using Notebooks in noto

m Computer
e Personal laptop

e Machines in the computer rooms:
¢ Default OS
¢ Or Virtual Machine

m Recent web browser
e Firefox, Chrome / Chromium
e Avoid Safari or Edge!




Personal Workspace on noto
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Navigating Notebooks
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print({“The type of the scenario variable is", type(scenario))
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Executing Code

=] Notebook_Int... - Jupyterlab X + — [ >
« C O B & noto.epfl.ch/user/ch-epfl-249277/lab/ B 0O € 51 =
: File Edit View Run Kernel Git Nbgrader Tabs Settings Help
= NOTEROOK_INTRODUCTION.IFYNE £ Launcher X | (W Notebook_Introduction.ipynl X | + ul:l
i = =] B + X 0O ™ w Markdown ¥ __ © gt alidate &
= O * Part 1: Python basics We will y creating a string variable to represent the scenario. o
[45]
Our scenano: autonomous vehicles =
_ a I 1.1. Variables and data types scenario = "A self-driving car with brake failure is heading towards five ped l g
| 0
1.2 Conditionals You can use the print to display the content of a variable and the type %
‘} * 1.3 Functions function to disg =
: Using modules
=eien  COdE Cell s

* 1.5 Lists and Dictionarnes

Execution
number

2.2.1 About the dataset

¥ 2.2 Explo

-

Simple 1 {&} € main  Python3 | Idle

Execute the cell below 10 see the output.

print(scenario)

print({“The type of the scenario variable is", type(scenario))

A self-driving car with brake failure is heading towards five pedestrians cro
ssing the street. The car can swerve to the other lane, hitting one pedestria
n instead. What should the autopilot do?

The type of the scenario variable is <class 'str':>
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How do Notebooks Work?

The kernel:
Execute the code m Maintains the execution
state behind the
notebook = all the
variables with their values

m |s separate from
Sae-?? the notebook

Result to display



Where iIs the Kernel?
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Can I see the Execution State?

Displaying variables in the Using the Python debugger:

notebook:

IEI MNotebook_Int... - Jupyterlab b -

— C O E] = noto.epfl.ch/user/ch-epfl-249277/lab/tree/qg kg 3, G‘ *| |§-.‘J D 3 Q =
1 .
. p r | n t ( ) . File Edit View Run Kernel Git Nbgrader Tabs Settings Help
[ N N
- [ Launcher X Motebook_Introduction.ipyni® | + %
. ; o . . . . . B+ XOM » =& ¢ »w Makdown v © st validate B~ Opg . EROR=
scenario = "A self-driving car with brake failure is heading towards five pedest ' _
c - | o We will start by creating a string variable to represent the scenario. :
print{scenario) g
[4:]
A self—driuing car with brake failure is heading towards five PEdEStF‘iEf‘IS crossi w scenario = "A self-driving car with brake failure is heading towards five pedestrians crossing th I '-;"
ng the street. The car can swerve to the other lane, hitting one pedestrian inst =
ead. What should the autopilot do?
= Motebook_Int.. - Jupyterlab X + — O et
. « C O 8 = noto.epfl.ch/user/ch-epfl-249277/lab/tree/git . T¥ Y © BB QO & 5 =
. I aSt Ill le Of CeII _‘ File Edit WView Run  Kernel Git  Mbgrader Tabs Setfings Help
- [ Launcher X Motebook_Introduction.ipynl @ | + NOTEBOOK_INTRODUCTION.IPYNB U |
B + X T M » m C » Makdown ¥ - M git _ WARIABLES Globals ~ @ E
scenario = "A self-driving car with brake failure is heading towards five pedest ' o
. o b special variables: o
sCenarlo We will start by creating a string variable to represent the scenario. ]
L]
. . . . . . . . . | ‘0 = "A self-drivi with brake failure is h scenario: A self-driving car with brak...| .
A self-driving car with brake failure is heading towards five pedestrians cross M | B S T S0 L L LR el S5 DS e Ll ‘
ing the street. The car can.swerve 'I.:c:n the other lane, hitting one pedestrian ins You can use the print function to display the content of a variable
tead. What should the autopilot do? © |

and the type function to display its type.



The Order in Which You Run Celis Matters!

= _ Notebook_Int... - Jupyterlab X + d — O x

« C 'C’ EJ = noto.epfl.ch/user/ch-epfl-249277/lab/tree/cs-290-responsible-software-: g '@' o IEJ D & Q

: File Edit View PRun Kernel Git MNbgrader Tabs Settings Help :

£

= + Y [4 Launcher X | [m Notebook_Introduction.ipynl X | + " |
_ B + XOO0O » m C » Makdown v .= B © st yalidate ®
m / cs-290-responsible-software-2025 / .

5 o Motebook-0-Introduction / E

scenario = "A self-driving car with brake failure is heading towards five ped ﬁ-

Name - Modified -

- 3 days ago You can use the print function to display the content of a variable and the type =)
function to display its type. =

B tests 3 days ago play its typ =

» M] Notebook_Introduction.ipynb 4 min. ago Instructions
&

Execute the cell below to see the output.

print({scenario)

print{"The type of the scenario variable is", type(scenario))

NameError Traceback (most recent call last)
Cell In[1], line 1
----» 1 print(scenario)

2 print{"The type of the scenarioc variable is", type(scenario))

MameError: name 'scenario’ is not defined
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Actions on the Kernel
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execution state!
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Opening Multiple Notebooks
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Opening Multiple Notebooks
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Opening Multiple Notebooks
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Save Resources!
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Configuration for a

Specific Course




Libraries

m Centrally installed:

e \We install the libraries; students don't need to worry about it!
P Contact us with the list of libraries you need 2 weeks before the start
of semester

m Possibility for each user to install libraries in virtual environments

e /\ Risk of breaking the main Jupyter environment of the user
£ Imperative to use virtual environments



Troubleshooting




Architecture of noto

Student #1
workspace

GASPAR
¥ Tequila

https://noto.epfl.ch/hub/login *
https://noto.epfl.ch/hub/logout !
A3 |
|
|
Student #1 *

Noto

Student #2 (hub)

Student #3

https://noto.epfl.ch/hub/home

https://noto.epfl.ch/user/ch-epfl-xxxxxx/lab/..
| ~ SCIPER

user

Student #2
workspace

Student #3
workspace

A

m Client (web browser):
renders HTML/JavaScript

m Hub: manages users,
authentication, and spawns
iIndividual Jupyter server
iInstances for each user

m Personal server: Jupyter
server that runs the
notebooks and kernels,
Individual to each user but
resources are shared
(run on virtual machine)



Architecture of noto

GASPAR
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https://noto.epfl.ch/hub/home
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| user

/\ session in the web client
# session on the hub

# session on the personal
server

7 Closing the web session
doesn't close the session on
noto (hub + personal server)

> The hub can work
without any session on the
personal server



Loss of Personal Server/Kernel

m Popups with error messages usually mean that
/\ the personal server is no longer available /\

e Timeout after 20 minutes of inactivity

m .
. Server unavailable or unreachable

‘ TOO many resources used (> 2 GB RAM) l Your server a t /user/ /is not running. Would you like to restart it?
| oo I
: S ——
m /\ The session on the hub may | erorstartingKermel || tror starting Keme
Sti” be aCtive SO the interface 32 Kernel died unexpectedly ‘-‘ 1 _xsrf' argument missing 'Frcm();x‘ |
looks like it works but it does NOT! | y— I S
File Save Error for users.ipynb
5 Unexpected token '<', "<IDOCTYPE "... is not valid JSON
. Log OUt and then IOg in again: : ErrorStartingKernel;i “ _
e File > Logout I
L > |

e https://noto.epfl.ch/hub/logout
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Other Typical Issues

m Spawn failed / Error 503

® |ssue with load on noto or issue with the personal server itself
e Troubleshoot: logout, wait for 30 sec, login

m White page, interface taking time to load
® |ssue with load on noto
® Troubleshoot: wait for 1 or 2 mins, if it doesn’t load logout/login

m Cells not running
® |ssue with the kernel
® Troubleshoot: restart the kernel, check the resources used (top)

m Cells running slowly
® [00 many kernels running, too many resources used
® Troubleshoot: restart the kernel, check the resources used (top)



Technical Support

m First level: teaching assistants
e Check for typical programming issues (infinite loops, etc.)
e Check the resources used (RAM, CPU, GPU)
e Apply troubleshooting steps: restart kernel, logout/login, etc.

m Second level: noto-support@groupes.epfl.ch

e |nclude:
¢ Screen captures

¢ Error messages
¢ SCIPER
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