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ABILITÀ INFORMATICHE  

(3 CFU) 

Link moodle: https://moodle2.units.it/course/view.php?id=11690 


Main goals of the course: 

• know the basics of Linux commands, bash and Python languages, 

• become familiar with different working environments (i.e. shell, Git repository, Jupiter notebook), 

• write simple scripts

https://moodle2.units.it/course/view.php?id=11690


Calendar

Timeslots: 09:15      10:30  break  10:45      12:00
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Contacts and exam

Office:


Astronomical Observatory of Trieste 
via G.B. Tiepolo 11, 34143 - Trieste 

Please, always send an email to

david.goz@inaf.it 

to schedule a meeting


Dr. David Goz


Office:


Astronomical Observatory of Trieste 
via G.B. Tiepolo 11, 34143 - Trieste 
Office: 2100 (first floor) 
Phone: 040 3199283


Please, always send an email to

milena.valentini@units.it 

to schedule a meeting


Dr. Valentini Milena


Set of exercises and problems to be solved and sent for evaluation.


Final exam:
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Text books, bibliography and useful resources


• https://www.rigacci.org/docs/biblio/online/sysadmin/toc.htm  

• https://www.tldp.org/LDP/abs/html/  

• http://www.ee.surrey.ac.uk/Teaching/Unix/ 


• https://github.com/gtaffoni/Learn-Python/blob/master/Lectures/ShellLecture01.pdf  

• https://github.com/gtaffoni/Learn-Python/blob/master/Lectures/ShellLecture02.pdf  

• https://github.com/bertocco/bash_lectures  

Learning material
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Text books, bibliography and useful resources


• Numerical Python in Astronomy and Astrophysics - A Practical Guide to Astrophysical Problem Solving 
(Authors: W. Schmidt and M. Völschow 

• Think Python, 2nd Edition - How to Think Like a Computer Scientist (Author: A. B. Downey) 

• How to Think Like a Computer Scientist (https://openbookproject.net/thinkcs/python/english3e/
index.html )  

• Python Scripting for Computational Science (Author: H. P. Langtangen)


• Parallel Programming with Python (Author: J. Palach) 

• https://www.python.org/ 

• https://github.com/sarusso/ProgrammingLab 

• https://moodle2.units.it/course/view.php?id=7455 

Learning material
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Lecture 1: Basics, working environments, Anaconda and Jupyter Notebook 


Lecture 2: Bash and Linux command line introduction


Lecture 3: Advanced bash


Lecture 4: Bash scripting


Lecture 5: Essentials of Git. Python - introduction, main concepts, errors, variables, scripts


Lecture 6: Python - operators, conditions, functions


Lecture 7: Python - strings, lists, tuples, dictionaries


Lecture 8: Python - data structures, how to read/write from/a file, input/output, input from command line


Lecture 9: Bash and Python exercises 


Lecture 10: Bash and Python exercises


Lecture 11: Bash and Python exercises


Intro
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File browser or manager: 

program of an Operative System (OS) which provides 
you with a user interface to manage folders and files

Useful working tools

Shell/terminal/console/command prompt: 

interface to interact with the computer 

via command line 

without relying on graphical unit interfaces
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The command line tool
OS: Mac


Look for the Terminal among the applications
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OS: Linux/Unix


Look for the terminal among the applications or use the shortcut Ctrl+Alt+T


The command line tool
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OS: Windows


Look for the command prompt or for the terminal 

among available programs and applications


The command line tool
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Why learning Unix pays off


• open-source


• several infrastructures are Unix/Linux-based


• supercomputers and machine for HPC are Unix-based


• allows you to better understand how an OS really works


• several available programming tools


Vocabulary


UNIX usually refers to a specific OS developed at the end of 1960s


Unix is commonly used to refer to a class of OSes derived/developed from UNIX


Unix-like systems are OSes which behave close to Unix OSes (not fully compliant with UNIX specifics)


Linux is a family of Unix OSes.


Ubuntu is one among the several Linux distributions.


About Unix
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The shell

A shell is a key software component of an OS that allows the user to interact with it via command line. 


Unix provides several shells, which differ one another for their complexity, 

specifics of language scripting and peculiar features. Among available shells: 

Bourne shell (sh), Bourne Again shell (bash), C shell (csh), Korn shell (ksh), Z shell (Zsh)
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To verify that you’re using bash


The bash shell is common, quite flexible and provided as default in the majority of Linux distributions.


The shell

A shell is a key software component of an OS that allows the user to interact with it via command line. 


Unix provides several shells, which differ one another for their complexity, 

specifics of language scripting and peculiar features. Among available shells: 

Bourne shell (sh), Bourne Again shell (bash), C shell (csh), Korn shell (ksh), Z shell (Zsh)

command variable 
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Command, general form:


command [flags] [argument1] [argument2] …


example: 

ls -l -a  (or: ls -la)


Command line
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File browser or manager: 

program of an Operative System (OS) which provides 
you with a user interface to manage folders and files

Useful working tools

Shell/terminal/console/command line prompt: 

interface to interact with the computer 

via command line 

without relying on graphical unit interfaces

Text / code editor: 

tool to edit code and file content
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The text editor
vi: Visual Editor is the default editor that comes with the UNIX OS.


The vi editor is a full screen editor and has two modes of operation:

1. — Command mode: commands produce actions to be taken on the file, and

2. — Insert mode: entered text is written into the file.


In the command mode, every character typed is a command; 

the i character typed in the command mode makes the vi editor enter the insert mode. 


In the insert mode, typed characters are added to the text in the file.

Press the escape key to exit the insert mode.


Several websites where useful manuals can be used, e.g.:

https://www.cs.colostate.edu/helpdocs/vi.html

https://vimdoc.sourceforge.net/htmldoc/usr_toc.html (vim)
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The text editor
Emacs: it is the advanced, extensible, customizable, 


self-documenting editor by GNU. 


You can follow the instructions to download and install it here:

https://www.gnu.org/software/emacs/download.html


For instance, for users with a Mac OS:

How to use emacs: https://www.gnu.org/software/emacs/manual/html_node/emacs/index.html


Abilità Informatiche                                                                                                                                                                                                                                           03/10/2024

https://www.gnu.org/software/emacs/download.html
https://www.gnu.org/software/emacs/manual/html_node/emacs/index.html


Visual Studio Code is a powerful source code editor which runs on your desktop.

It is available for Windows, macOS and Linux         https://code.visualstudio.com/docs/?dv=osx


It comes with built-in support 

for e.g. JavaScript and has several 

extensions for other languages 

and runtimes (such as C++, 

Java, Python…)


The text editor

Abilità Informatiche                                                                                                                                                                                                                                           03/10/2024

https://code.visualstudio.com/docs/?dv=osx


https://www.anaconda.com/download 


Setting up the working environment

Anaconda is an open-source package and environment management system 

that runs on Windows, macOS, and Linux. 


Conda quickly installs, runs, and updates packages and their dependencies. 
It also easily creates, saves, loads, and switches between environments on 
your local computer. 

It was created for Python programs, but it can package and distribute 
software for any language. 


Download, install it and make 
sure your $PATH environment 
variable is updated to include 
Anaconda
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Setting up the working environment with Anaconda

To exploit it via its graphical unit interface:

Launch Anaconda-Navigator:
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To exploit it via its graphical unit interface:

Launch Anaconda-Navigator:

Select Environments:

Setting up the working environment with Anaconda
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To exploit it via its graphical unit interface:

Launch Anaconda-Navigator:

Select Environments:

Create a new environment:

Already existing

environments

Setting up the working environment with Anaconda
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To exploit it via its graphical unit interface:

Launch Anaconda-Navigator:

Select Environments:

Create a new environment:

Setting up the working environment with Anaconda
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To exploit it via its graphical unit interface:

Launch Anaconda-Navigator:

Select Environments:

Create a new environment:

Setting up the working environment with Anaconda
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To exploit it via its graphical unit interface:

Launch Anaconda-Navigator:

Select Environments:

Create a new environment:

Here is the new environment:

Setting up the working environment with Anaconda
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To exploit it via its graphical unit interface:

Launch Anaconda-Navigator:

Select Environments:

Create a new environment:

Here is the new environment:

The green arrow tells you that

the new environment is active

Setting up the working environment with Anaconda

Abilità Informatiche                                                                                                                                                                                                                                           03/10/2024



To exploit it via its graphical unit interface:

Launch Anaconda-Navigator:

Select Environments:

Create a new environment:

Here is the new environment:

The green arrow tells you that

the new environment is active

Select the applications to be 

installed in the environment 

among available ones

Setting up the working environment with Anaconda
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To exploit it via its graphical unit interface:

Launch Anaconda-Navigator:

Select Environments:

Create a new environment:

Here is the new environment:

The green arrow tells you that

the new environment is active

Select the applications to be 

installed in the environment 

among available ones

Setting up the working environment with Anaconda
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To exploit it via its graphical unit interface:

Launch Anaconda-Navigator:

Select Environments:

Create a new environment:

Here is the new environment:

The green arrow tells you that

the new environment is active

Select the applications to be 

installed in the environment 

among available ones

Setting up the working environment with Anaconda

Abilità Informatiche                                                                                                                                                                                                                                           03/10/2024



To exploit it via its graphical unit interface:

Launch Anaconda-Navigator:

Select Environments:

Create a new environment:

Here is the new environment:

The green arrow tells you that

the new environment is active

Select the applications to be 

installed in the environment 

 

The application has just been

installed and can be launched

Setting up the working environment with Anaconda
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To exploit it via its graphical unit interface:

To install libraries 

(instead of applications)

within a given environment:

Already 

installed 

libraries 

Setting up the working environment with Anaconda
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To exploit it via its graphical unit interface:

To install libraries 

(instead of applications)

within a given environment:

Setting up the working environment with Anaconda
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To exploit it via its graphical unit interface:

To install libraries 

(instead of applications)

within a given environment:

Setting up the working environment with Anaconda
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To exploit it via its graphical unit interface:

To install libraries 

(instead of applications)

within a given environment:

Select the library to be 

installed in the environment 

 

Setting up the working environment with Anaconda
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To exploit it via its graphical unit interface:

To install libraries 

(instead of applications)

within a given environment:

Select the library to be 

installed in the environment 

 

Setting up the working environment with Anaconda
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To exploit it via its graphical unit interface:

To install libraries 

(instead of applications)

within a given environment:

Select the library to be 

installed in the environment 

 

Setting up the working environment with Anaconda
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To exploit it via its graphical unit interface:

To install libraries 

(instead of applications)

within a given environment:

Select the library to be 

installed in the environment 

 

The library has just been

installed and can be launched

Setting up the working environment with Anaconda
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Let’s use Anaconda via shell (i.e. without its graphical unit interface):

Setting up the working environment with Anaconda
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Let’s use Anaconda via shell

Create a new environment

(you can also specify which 
version of Python you want 
to use by including the 
version number after the 
environment name):

The new environment has 

been create

 

Activate it:

Already available environments:

 

Setting up the working environment with Anaconda
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Packages already available

within the active environment:

 

Let’s use Anaconda via shell

Setting up the working environment with Anaconda
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Packages already available

within the active environment:

 
As an example of how to

install an application:

Let’s use Anaconda via shell

Setting up the working environment with Anaconda

Install the Jupyter Notebook
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Launch it:

Let’s use Anaconda via shell

Jupyter Notebook
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Launch it:

In your browser
Open a new file

Let’s use Anaconda via shell

Jupyter Notebook
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Let’s use Anaconda via shell

Jupyter Notebook
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Let’s use Anaconda via shell

Jupyter Notebook
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Launch it:

Let’s use Anaconda via shell

Jupyter Notebook
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Launch it:

In your browser

Let’s use Anaconda via shell

Setting up the working environment with Anaconda
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Let’s use Anaconda via shell

Install libraries 

within an active environment:

scientific library 
for publication quality  
figures in Python

Setting up the working environment with Anaconda
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To exploit it via its graphical unit interface:

Launch Anaconda-Navigator:

A very useful application

which can be used as 

a code editor:

Setting up the working environment with Anaconda
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To exploit it via its graphical unit interface:

Launch Anaconda-Navigator:

A very useful application

which can be used as 

a code editor:

Select the applications to be 

installed in the environment 

among available ones

Setting up the working environment with Anaconda
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To exploit it via its graphical unit interface:

Launch Anaconda-Navigator:

A very useful application

which can be used as 

a code editor:

Select the applications to be 

installed in the environment 

 

The application has just been

installed and can be launched

Setting up the working environment with Anaconda
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Spyder
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Spyder
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Spyder
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Spyder
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Spyder
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Spyder
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Other tools: version control system

Version control system (e.g., GIT): allows you to keep track of changes, useful as a collaborative tool

Example of how a version control tool records changes in a working directory

your project

Repositories are (working) directories hosting your projects.
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Other tools: Integrated Development Environment

A tool which displays all together a file manager, 

a code editor, a version control system, a console and 

other additional functionalities like for e.g. a debugger.
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Other tools: Integrated Development Environment

Setup a working environment:


Register on Git    (github.com)
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Other tools: Integrated Development Environment

Create a public repository on Git

Setup a working environment:


Register on Git 
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Other tools: Integrated Development Environment

Register on repl.it      (replit.com)

Create a public repository on Git

Setup a working environment:


Register on Git 
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Other tools: Integrated Development Environment

Register on repl.it (replit.com)

Create a public repository on Git

Setup a working environment:


Register on Git 

Create a new repl project by 

importing from Git the repository 

you have just created there

Set Python as default language
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Other tools: Integrated Development Environment

Register on repl.it (replit.com)

Create a public repository on Git

Setup a working environment:


Register on Git 

Create a new repl project by 

importing from Git the repository 

you have just created there

Set Python as default language
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Other tools: Integrated Development Environment

Create a new file to produce the first working script
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Other tools: Integrated Development Environment

Other useful material: https://replit.com/talk/learn/Replit-Git-Tutorial/23331

Connecting replit to Git 
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Other tools: Integrated Development Environment

Connecting replit to Git 
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Other tools: Integrated Development Environment

Connecting replit to Git 
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Other tools: Integrated Development Environment

Authorize Replit on Git
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Other tools: Integrated Development Environment

Add message to 
describe your commit
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Other tools: Integrated Development Environment

Stage files to commit

(the hello.py script,

and additional files 

internal to replit plus

related to libraries)

Add message to 
describe your commit

Commit
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Other tools: Integrated Development Environment

Stage files to commit

(the hello.py script,

and additional files 

internal to replit plus

related to libraries)

Add message to 
describe your commit

Commit

Push to Git
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Other tools: Integrated Development Environment

The Git repository has been successfully updated
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Other tools: Integrated Development Environment
Make sure to configure 

the hidden file .replit as follows:


language = “bash"

run = “/bin/bash”


Stage, commit 

and push it to Git
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