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Lessons
November

Date Time

November 2 16:00 – 18:00 Computer basic knowledge

November 5 18:00 – 20:00 Computer basic knowledge

November 9 16:00 - 19:00 Programming language introduction

November 12 18:00 – 20:00 Programming language introduction

November 16 16:00 - 19:00

November 19 18:00 – 20:00

November 23 16:00 - 19:00

November 26 18:00 – 20:00

November 30 16:00 –19:00



Lessons
December

Date Time

December 4 18:00 – 20:00

December 7 16:00 - 19:00

December 11 18:00 – 20:00

December 14 16:00 - 19:00

December 18 18:00 – 20:00

December 21 16:00 - 19:00



Lesson 2 – Computer Basic Knowledge

Today we start giving some short information:

• Information theory studies the quantification, storage, and communication of information. It 
was originally proposed by Claude Shannon in 1948 to find fundamental limits on signal 
processing and communication operations such as data compression, in a landmark paper 
titled "A Mathematical Theory of Communication". Its impact has been crucial to the success 
of the Voyager missions to deep space, the invention of the compact disc, the feasibility of 
mobile phones, the development of the Internet, the study of linguistics and of human 
perception, the understanding of black holes, and numerous other fields.

https://en.wikipedia.org/wiki/Quantification_(science)
https://en.wikipedia.org/wiki/Computer_data_storage
https://en.wikipedia.org/wiki/Telecommunication
https://en.wikipedia.org/wiki/Information
https://en.wikipedia.org/wiki/Claude_Shannon
https://en.wikipedia.org/wiki/Signal_processing
https://en.wikipedia.org/wiki/Data_compression
https://en.wikipedia.org/wiki/A_Mathematical_Theory_of_Communication
https://en.wikipedia.org/wiki/Voyager_program
https://en.wikipedia.org/wiki/Compact_disc
https://en.wikipedia.org/wiki/Linguistics
https://en.wikipedia.org/wiki/Black_hole
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Today we start giving some short information:

• Information science (also known as information studies) is an academic field which is 
primarily concerned with analysis, collection, classification, manipulation, storage, retrieval, 
movement, dissemination, and protection of information. Practitioners within and outside 
the field study the application and the usage of knowledge in organizations along with the 
interaction between people, organizations, and any existing information systems with the 
aim of creating, replacing, improving, or understanding information systems. Historically, 
information science is associated with computer science, psychology, technology and 
intelligence agencies. However, information science also incorporates aspects of diverse 
fields such as archival science, cognitive science, commerce, law, linguistics, museology, 
management, mathematics, philosophy, public policy, and social sciences.

https://en.wikipedia.org/wiki/Categorization
https://en.wikipedia.org/wiki/Information_retrieval
https://en.wikipedia.org/wiki/Information
https://en.wikipedia.org/wiki/Organization
https://en.wikipedia.org/wiki/Information_system
https://en.wikipedia.org/wiki/Computer_science
https://en.wikipedia.org/wiki/Psychology
https://en.wikipedia.org/wiki/Technology
https://en.wikipedia.org/wiki/Intelligence_agency
https://en.wikipedia.org/wiki/Archival_science
https://en.wikipedia.org/wiki/Cognitive_science
https://en.wikipedia.org/wiki/Commerce
https://en.wikipedia.org/wiki/Law
https://en.wikipedia.org/wiki/Linguistics
https://en.wikipedia.org/wiki/Museology
https://en.wikipedia.org/wiki/Management
https://en.wikipedia.org/wiki/Mathematics
https://en.wikipedia.org/wiki/Philosophy
https://en.wikipedia.org/wiki/Policy
https://en.wikipedia.org/wiki/Social_sciences




Lesson 2 – Computer Basic Knowledge

Today we're going to introduce the structure of your environment when you are
logged on computer.

Of course depends from your OS (Operative System) but we'll discuss about main and general
concepts.

In this lesson we'll discuss about filesystem, memory, processes, network but we'll focus mainly on
how you can check these items.

First step is to check shell application on your computer.

Terminal is the terminal emulator included in the macOS operating system by Apple. On windows
you can access from the menu or writing "command.com" and on linux system it's a system
application.

https://en.wikipedia.org/wiki/Terminal_emulator
https://en.wikipedia.org/wiki/MacOS
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Apple_Inc
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Of course anyone may install his favourite terminal emulator. If you want to download the free one
you may search on web for best emulator terminal of your OS but our goal is only to be able to
access to our resources and check our environment.

So we start using a terminal on our computer and see what happens.

The first word (usually) is the name of our user or the directory in which we are and we'll check this
later. Like you guess the first thing is to be able to store our data/information into the computer and
the way is using files that we'll be persistent also when we restart the computer and the solution is
files.



Logical files's organization

• In a computer, a file system is the way in which files are named and where they are placed
logically for storage and retrieval. Without a file system, stored information wouldn't be isolated
into individual files and would be difficult to identify and retrieve. As data capacities increase, the
organization and accessibility of individual files are becoming even more important in data
storage.

• Digital file systems and files are named for and modeled after paper-based filing systems using
the same logic-based method of storing and retrieving documents.

• File systems can differ between operating systems (OS), such as Microsoft Windows, macOS and
Linux-based systems. Some file systems are designed for specific applications. Major types of file
systems include distributed file systems, disk-based file systems and special purpose file systems.
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How file systems work

• A file system stores and organizes data and can be thought of as a type of index for all the data
contained in a storage device. These devices can include hard drives, optical drives and flash
drives.

• File systems specify conventions for naming files, including the maximum number of characters in
a name, which characters can be used and, in some systems, how long the file name suffix can be.
In many file systems, file names are not case sensitive.

• Along with the file itself, file systems contain information such as the size of the file, as well as its
attributes, location and hierarchy in the directory in the metadata. Metadata can also identify
free blocks of available storage on the drive and how much space is available.
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How file systems work

• Example of a file tree diagram

• A file system also includes a format to specify the path to a file through the structure of
directories. A file is placed in a directory -- or a folder in Windows OS -- or subdirectory at the
desired place in the tree structure. PC and mobile OSes have file systems in which files are placed
somewhere in a hierarchical tree structure.

• Before files and directories are created on the storage medium, partitions should be put into
place. A partition is a region of the hard disk or other storage that the OS manages separately.
One file system is contained in the primary partition, and some OSes allow for multiple partitions
on one disk. In this situation, if one file system gets corrupted, the data in a different partition will
be safe.
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https://searchwindowsserver.techtarget.com/definition/directory
https://searchdatamanagement.techtarget.com/definition/tree-structure
https://searchstorage.techtarget.com/definition/partition


How file systems work

File systems use metadata to store and retrieve files. Examples of metadata tags include:

• Date created

• Date modified

• Last date of access

• Last backup

• User ID of the file creator

• Access permissions

• File size
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How file systems work

Metadata is stored separately from the contents of the file, with many file systems storing the file
names in separate directory entries. Some metadata may be kept in the directory, whereas other
metadata may be kept in a structure called an inode.

In Unix-like operating systems, an inode can store metadata unrelated to the content of the file
itself. The inode indexes information by number, which can be used to access the location of the file
and then the file itself.
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File system access
• File systems can also restrict read and write access to a particular group of users. Passwords are

the easiest way to do this. Along with controlling who can modify or read files, restricting access
can ensure that data modification is controlled and limited.

• File permissions such as access or capability control lists can also be used to moderate file system
access. These types of mechanisms are useful to prevent access by regular users, but not as
effective against outside intruders.

• Encrypting files can also prevent user access, but it is focused more on protecting systems from
outside attacks. An encryption key can be applied to unencrypted text to encrypt it, or the key can
be used to decrypt encrypted text. Only users with the key can access the file. With encryption,
the file system does not need to know the encryption key to manage the data effectively.
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https://searchdatabackup.techtarget.com/definition/encryption-key-management


Types of file systems
• There are a number of types of file systems, all with different logical structures and properties,

such as speed and size. The type of file system can differ by OS and the needs of that OS. The
three most common PC operating systems are Microsoft Windows, Mac OS X and Linux. Mobile
OSes include Apple iOS and Google Android.

• Major file systems include the following (disk file system, tape file system, etc):

• A disk file system takes advantages of the ability of disk storage media to randomly address data
in a short amount of time. Additional considerations include the speed of accessing data following
that initially requested and the anticipation that the following data may also be requested. This
permits multiple users (or processes) access to various data on the disk without regard to the
sequential location of the data. Examples include FAT (FAT12, FAT16, FAT32), exFAT, NTFS, HFS and
HFS+, HPFS, APFS, UFS, ext2, ext3, ext4, XFS, btrfs, Files-11, Veritas File System, VMFS, ZFS, and
ReiserFS. Some disk file systems are journaling file systems or versioning file systems.
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https://en.wikipedia.org/wiki/File_Allocation_Table
https://en.wikipedia.org/wiki/FAT12
https://en.wikipedia.org/wiki/FAT16
https://en.wikipedia.org/wiki/FAT32
https://en.wikipedia.org/wiki/ExFAT
https://en.wikipedia.org/wiki/NTFS
https://en.wikipedia.org/wiki/Hierarchical_File_System
https://en.wikipedia.org/wiki/HFS_Plus
https://en.wikipedia.org/wiki/High_Performance_File_System
https://en.wikipedia.org/wiki/Apple_File_System
https://en.wikipedia.org/wiki/Unix_File_System
https://en.wikipedia.org/wiki/Ext2
https://en.wikipedia.org/wiki/Ext3
https://en.wikipedia.org/wiki/Ext4
https://en.wikipedia.org/wiki/XFS
https://en.wikipedia.org/wiki/Btrfs
https://en.wikipedia.org/wiki/Files-11
https://en.wikipedia.org/wiki/Veritas_File_System
https://en.wikipedia.org/wiki/VMFS
https://en.wikipedia.org/wiki/ZFS
https://en.wikipedia.org/wiki/ReiserFS
https://en.wikipedia.org/wiki/Journaling_file_system
https://en.wikipedia.org/wiki/Versioning_file_system


Files and directories:
• The part of the operating system responsible for managing files and directories is called the file

system. It organizes our data into files, which hold information, and directories (also called
"folders"), which hold files or other directories. Directories are what we need to organize the
space inside the filesystem.

• When you log on your computer you'll be into a "home directory", let's have a look at how the file
system as a whole is organized. At the top is the root directory that holds everything else. We
refer to it using a slash character / on its own.

• Inside that directory are several other directories: bin (which is where some built-in programs are
stored), data (for miscellaneous data files), users (where users' personal directories are located),
tmp (for temporary files that don't need to be stored long-term), and so on:

Lesson 2 – Computer Basic Knowledge

https://jdblischak.github.io/2014-09-18-chicago/gloss.html
https://jdblischak.github.io/2014-09-18-chicago/gloss.html




Practical part:
So we start now checking how files are on our computer. I'll put some example of my environment
and I'm using MAC OS X your OS may be different but the main concepts are the same.
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We're going to analyse all information that are available from this screen.
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(base) Paolas-iMac-2:IN400 paolacelio$
This is what is called prompt and may be
changed to store different information. I
work on different computer so there is the
name of the computer "Paolas-IMac-2".
After there is the directory in which I work in
this moment "IN400" and then the user that
I'm using at the moment "paolacelio".
The (base) word is an info that remember
me that I'm using a particular configuration
of my python environment.
So only from my prompt I've a lot of
information.



We're going to analyse all information that are available from this screen.
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I've used then "ls" command (remember
that os and linux term are really similar). Like
a lot of command in a shell ls is the shortcut
for list. Indeed you can see files that are
stored into this directory. You can add some
flag and obtain a more detailed description
"ls –l" is an example and you can see the
result on the second group.
We go to analyze the answer of computer in
detail.



We're going to analyse all information that are available from this screen.
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On this list you can distinguish 7 rows:
1. first one gives the type of file and the
access directory
2. second gives the items linked to this file,
3. third is the owner of file
4. fourth is the group owner of file
5. fifth is the dimension
6. data and time
7. name of file
After I've add one more flag "ls –la" to show
the hidden files.
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This is a typical window screen
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On Windows you have a lot of tools 
to use so if you want to see how files 
and directories are organized into 
your computer you can use File 
Manager (that you can open using 
windows key+E)
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But if you want to have info in 
the same way like we do on 
linux or Mac you've to use the 
terminal that you can call 
using command.com in the 
search bar or you can find in 
the menu (prompt may be 
another name that you can 
find). You've to replace the ls 
command with dir and ===>>
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On Windows now you have a really 
power instrument that is power shell 
from wich you can find info about 
memory, network, processes and 
files and you can build your own 
function for tasks that you need to 
run often.
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Computer process

A process or running process refers to a set of instructions currently being processed by the 
computer processor.

For example, in Windows you can see each of the processes running by opening the Processes tab 
in Task Manager. Windows Processes are Windows Services and background programs you
normally don't see running on the computer. A process may be a printer program that runs in the 
background and monitors the ink levels and other printer settings while the computer is running.

A typical computer has multiple processes running all the time to help manage the operating 
system, its hardware, and the software running on the computer.

Process is the act of manipulating, altering, or viewing data.

In general, process refers to a set of predetermined rules in place that must be followed.

https://www.computerhope.com/jargon/c/compinst.htm
https://www.computerhope.com/jargon/c/cpu.htm
https://www.computerhope.com/jargon/w/windows.htm
https://www.computerhope.com/jargon/t/taskmana.htm
https://www.computerhope.com/jargon/s/service.htm
https://www.computerhope.com/jargon/p/printer.htm
https://www.computerhope.com/jargon/b/backgrou.htm
https://www.computerhope.com/jargon/i/ink.htm
https://www.computerhope.com/jargon/o/os.htm
https://www.computerhope.com/jargon/h/hardware.htm
https://www.computerhope.com/jargon/s/software.htm


Lesson 2 –
Computer Basic 
Knowledge

In the picture below you can see how we check process on 
Mac (or linux) using the terminal with the command "ps", to 
check more detail you add some flag to ps command like I've 
done with "ps -e" (the list is longer than the screen that I've 
captured).



Lesson 2 –
Computer Basic 
Knowledge

Here we can monitor online process and other characteristics 
using "top" command. Online means that this command is 
interactive and is refreshing with a predefined step (that you 
can customize) to stop this and come back to command 
prompt you've to stop this with "q" or "ctrl+c".
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Computer Process

A process may be:

1. Interactive

2. Sleeping

3. Batch

Like you may see on previous screen. To put a process in sleep you can use "ctrl+z" command and 
you can list the jobs that you have put on sleeping with command "jobs". To kill a process you can 
use "kill %numer of job" or "kill identifying number of process".

A lot of things could be described here but it's out of our goal.



Lesson 2 – Computer Basic Knowledge

Network: for info on your
network configuration
"ifconfig" is the command. 
For more info check
https://www.switchingtomac.
com/tutorials/using-the-
terminal-to-identify-network-
settings/

https://www.switchingtomac.com/tutorials/using-the-terminal-to-identify-network-settings/


Lesson 2 – Computer Basic Knowledge

Python from command line

(base) Paolas-iMac-2:~ paolacelio$ python

Python 2.7.14 (default, Mar 9 2018, 23:57:12)

[GCC 4.2.1 Compatible Apple LLVM 9.0.0 (clang-900.0.39.2)] on darwin

Type "help", "copyright", "credits" or "license" for more information.

>>> quit()

Wrong version the 2.7 is no more supported but is the 
default python on a lots of Operative System
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Python from command line

(base) Paolas-iMac-2:~ paolacelio$ python

Python 2.7.14 (default, Mar 9 2018, 23:57:12)

[GCC 4.2.1 Compatible Apple LLVM 9.0.0 (clang-900.0.39.2)] on darwin

Type "help", "copyright", "credits" or "license" for more information.

>>> quit()

Wrong version the 2.7 is no more supported but is the 
default python on a lots of Operative System
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Python from command line

(base) Paolas-iMac-2:~ paolacelio$ python3

Python 3.7.7 (default, Mar 10 2020, 15:43:03)

[Clang 11.0.0 (clang-1100.0.33.17)] on darwin

Type "help", "copyright", "credits" or "license" for more information.

If Python version is atleast 3.3 that's correct atm the 
last version is 3.8.
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Python from command line

>>> license()

A. HISTORY OF THE SOFTWARE

==========================

[…]

All Python releases are Open Source (see http://www.opensource.org for

the Open Source Definition). Historically, most, but not all, Python

Hit Return for more, or q (and Return) to quit: q

http://www.opensource.org
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Python from command line

>>> help()
Welcome to Python 3.7's help util ity!

If this is your first time using Python, you should definitely check out

the tutorial on the Internet at https://docs.python.org/3.7/tutorial/.

Enter the name of any module, keyword, or topic to get help on writing

Python programs and using Python modules. To quit this help util ity and

return to the interpreter, just type "quit".

To get a l ist of available modules, keywords, symbols, or topics, type

"modules", "keywords", "symbols", or "topics". Each module also comes

with a one-line summary of what it does; to l ist the modules whose name

or summary contain a given string such as "spam", type "modules spam".

https://docs.python.org/3.7/tutorial/
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Python from command line

help>

You are now leaving help and returning to the Python interpreter.

If you want to ask for help on a particular object directly from the

interpreter, you can type "help(object)". Executing "help('string')"

has the same effect as typing a particular string at the help> prompt.

>>> quit()

(base) Paolas-iMac-2:~ paolacelio$
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https://searchstorage.techtarget.com/definition/file-system

https://www.howtogeek.com/363639/how-to-use-the-dir-command-in-windows/

https://en.wikipedia.org

https://opensource.com/article/20/10/learn-any-programming-
language?utm_medium=Email&utm_campaign=weekly&sc_cid=7013a00000267rgAAA

https://www.switchingtomac.com/tutorials/using-the-terminal-to-identify-network-settings/

Laboratorio di gestione dati di Cristian Stanescu

Ssss

https://searchstorage.techtarget.com/definition/file-system
https://www.howtogeek.com/363639/how-to-use-the-dir-command-in-windows/
https://en.wikipedia.org
https://opensource.com/article/20/10/learn-any-programming-language?utm_medium=Email&utm_campaign=weekly&sc_cid=7013a00000267rgAAA
https://www.switchingtomac.com/tutorials/using-the-terminal-to-identify-network-settings/

