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Introduction

This tutorial will show you how to: i) install Python with Anaconda-Navigator (Section 1); ii) manage
virtual environments with Anaconda (Section 2); iii) install python packages (Section 3); iv) use Jupyter
Notebook (Section 4).

1 Install Anaconda-Navigator

Anaconda Navigator is a desktop GUI (Graphical User Interface) allowing you to launch applications
and manage conda packages and environments without command-line commands. It includes a GUI,
Anaconda Navigator, as a graphical alternative to the command line interface. Navigator can search for
packages, install them in an environment, run the packages, and update them. The Anaconda guide can be
found at the following URL: https://docs.anaconda.com/anaconda/user-guide/getting-started/.

1.1 Download Anaconda-Navigator

From the Anaconda website at the following URL: https://www.anaconda.com/products/distribution,
download the installation files for your operating system (i.e., MacOS, Linux, or Windows). Install the latest
version of python with Anconda-Navigator. In this case, python 3.9.
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1.2 Install Anaconda-Navigator

When the download is finished, double-click on the downloaded file in the bottom left-hand corner of your
browser. This will start the installation of Anaconda-Navigator. The installation process depends on your
operating system.
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2 Create a virtual environment with Anaconda-Navigator

Python requires a different version for different kinds of applications. The application needs to run on
a specific language version because it requires certain dependencies that are present in older versions but
change in newer versions. Virtual environments make it easy to separate different applications and avoid
problems with different dependencies [1]. Multiple ways of creating an environment include virtualenv,
venv, and conda. However, the conda command is the preferred interface for managing installations and
virtual environments with the Anaconda Python distribution.

This section shows how to create a virtual environment with Anaconda-Navigator, by exploiting the GUI
(without the command line). If you want to learn more about creating a virtual environment with conda
entirely with the command line, you can read more on this URL: https://towardsdatascience.com/
manage-your-python-virtual-environment-with-conda-a0d2934d5195. This last option can be useful
to run complex python projects on a remote server where the GUI is not available. However, it is not required
for this course.

2.1 Select the environments

Click on the "Environments" button from the left menu. It will show the list of all your environments.


https://towardsdatascience.com/manage-your-python-virtual-environment-with-conda-a0d2934d5195
https://towardsdatascience.com/manage-your-python-virtual-environment-with-conda-a0d2934d5195

eoe O Anaconda Navigator

) ANACONDA NAVIGATOR 0 v ()

A Home 1 Search Envronme: Q Notinstalled ©| chomels  Updoteindex. | pandas x
| base (root) »
m (5229 Sanforditadine.

Image £BANO-env

g Learning
TEBAO-eny

Xastendimeny
&% Community

alibidetectenv

concept-drifenv
226
deepleamingenv
driftlensenv <
emimiceny
incusivelanguage-tookenv
mamixaienv
nokizlpeny
ARullPython DE directy tendimeny
From the browser
torchdiftenv
Documentation
warranties projectenv

Anaconda Blog

B
“a
[ +]
]
<]
-

Create import 7 packages available matching “pandas”

2.2 Create a virtual environment

Click the "Create" button in the bottom left-hand corner to create a new virtual environment.
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2.3 Choose a new name for your virtual environment

You have to specify the environment name and the Python version. Then, click the "Create" button.
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2.4 Check the installed packages

Once created a new environment, the list of all installed packages in that environment will be shown.
Notice that some packages are already installed.
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3 Packages

To install a new package in the virtual environment, you have two options:
e Using the Anaconda-Navigator GUI directly (Section 3.1).

e Using the command line with the conda or pip commands (Section 3.2).



The main difference between conda and the pip package manager is how the package dependencies are
managed. When pip installs a package, it also automatically installs any dependent Python packages
without checking if these conflict with previously installed packages. Therefore, it will install a package and
any of its dependencies regardless of the state of the existing installation. In contrast, conda analyzes the
current environment, including everything currently installed and any version limitations specified. It works
out how to install a compatible set of dependencies and shows a warning if this cannot be done [5]. Using
the Anaconda-Navigator GUI to install a package will exploit the conda package manager. You can
learn more about the differences between conda and pip at the following URL: https://www.anaconda.
com/blog/understanding-conda-and-pip.

3.1 Install a package with the navigator GUI

Installing any package through Anaconda-Navigator GUI is straightforward. You have to search for the
required package, select a package, and click on "Apply" to install it

3.1.1 Search the required package

Select the option "Not Installed" in the top-center menu.
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Then search for the package that you want to install by typing the name in the textbox (e.g., in this
case, NLTK).
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@ upgrade Now Signin

The Anaconda-Navigator will search in the conda repository for all the conda packages matching
the typed name. Then, select the wanted package line and click on the "Apply" button in the right-hand

bottom corner.
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It will open a new window with all the dependencies for that package. The conda package manager
will install all the dependencies for you. Click the "Apply" button to start the package installation.
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Wait for the download and installation. It could take some minutes.
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3.1.3 Check the installed package

You can check if the package has been correctly installed by selecting the "Installed" selection in the
drop-down menu.
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A new line corresponding to the installed package (in this case, NLTK) should appear.
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3.1.4 Uninstall the package

To uninstall a package, click the green v’ on the line corresponding to the package you want to remove.
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Then, click on the "Mark for Removal" option.
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The green v will become a red crossed box. Then, click the "Apply" button in the right-hand bottom
corner.
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It will open a new window with all the packages that will be removed. Finally, click the "Apply" button
in the right-hand bottom corner to start the package uninstallation.
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3.2 Install a package with the command line

This Section will show you how to install packages by terminal, with the pip (Section 3.2.1) and conda
(Section 3.2.2) commands. To open the terminal for your environment, select the corresponding line and
click the green > symbol.
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Then, select the "Open Terminal" option.
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This will open the terminal with the selected environment activated (i.e., if you install a package,
it will be installed in the activated environment). You can see the activated environment in the round
brackets at the left of the line (e.g., mlds-env).

r
eoe [ salvatorephd — -zsh — 272x69
Last login: Mon Feb 20 12:14:19 on ttyseel

- %
(nlds-env) lnmorepnu@uavaisammu -x%1

~

& conda activate

& conda activate

11



3.2.1 Install a package with the pip command

Some packages could not be available in the conda environment. You can find and install the package
with another package manager like pip. To install a package with the pip command, type the command
pip install package-name, in this case, NLTK. You can find the specific pip command for each package

installation on the official documentation websites.

r =
eo0e [ salvatorephd — -zsh — 272x69
Last login: Mon Feb 20 12:18:58 on ttys0o1

& conda activate

ivate && conda activate
I(mms-m; salvatorephd@MBPdisalvatore ~ % pip install nltk]] |

~

Press enter on your keyboard to start the download and the installation. It could take some minutes

-
eoe [ salvatorephd — -zsh — 272x69
Last login: Mon Feb 20 12:18:58 on ttyseol

ﬁel % & conda Ngtivate /Users/salvatorephd/opt/anaconda3/envs/mlds-env;
nlds-env) salvatorephdgMBPdisalvatore ~ X pip install nltk
feauirenent already satisfied: nlk in ...locsl/1ib/pythond./site-packages (3.7)
Eollecting joblib
Downloading jobLib-1.2.-py3-nons-any.whl (297 k&)
3.9 u8/s eta
hecuirenent already satistied: click in ./ lacel/Lib/pythond./ite packeges. (fram nltk) (8.1.3)
follecting regex>=2021.8.3
Using cached rogex-2022.10.31-cp36-cpI8-nacosx_ 109,386 4.l (294 ke)
follecting ta
Ueing eoched <qun-b.64.1-py2.pyd-nane-any.whl (78 48)
nstalling collected packages: tqdm, regex, joblib
Wzssmly installed joblib-1.2.0 regex-2022.10.31 tqdn-4.66.1
1 1

ds-env) salvatorephd@MBPdisalvatore ~ %

3.2.2 Install a package with the conda command

Instead, to install a package with the conda command, type the command conda install package-name,
in this case, NLTK. You can find the specific conda command for each package installation on the official

documentation websites.

e0e [ salvatorephd — -zsh — 272x69
Last login: Mon Feb 28 12:14:19 on ttyseel

88 conda activate

ikt
llmlﬂs env) salvatorephd@MBPdisalvatore ~ % conda install ntlk

~

& conda activate 1ds-env;

The terminal will show all the dependencies (i.e., other packages) that will be installed.

then enter to start the download and the installation.

r =
e0e [ salvatorephd — -zsh — 272x69
Last login: Mon Feb 20 21:23:45 on ttysee2

8 conda activate

¢ RS 8& conda activate
#ds-env) salvatorephdeMBPdisalvatore ~ % conda install nltk N

ollecting package metadata (current_repodata.json): done

olving environment: done

=> WARNING: A newer version of conda exists. <==
current version: 4.10.3

latest version: 23.1.0

lease update conda by running

$ conda update -n base -c defaults conda

# Package Plan ##

location:

added / updated specs:
- nltk

he following NEW packages will be INSTALLED:

click pkgs/main/osx-64: :click-8.0. 4-py3Bhecd8cbs_o
joblib kgs /mai +1joblib-1.1.

nltk pkgs/main/noarch: :nltk-3.7-pyhd3eb1be_8

regex kgs /mai : 8
tadn Dkgs/main/0sx-64: i tadn-4.64. 1-py38hecdcbs_o

roceed ([y)/n)? y

reparing transaction: done
erifying transaction: done
xecuting transaction: done
nlds-env) salvatorephdaMBPdisalvatore ~ % ||

~
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4 Jupyter notebook

Jupyter Notebook is a powerful tool for developing and presenting data science projects interac-
tively. In a Jupyter Notebook document, you can combine code, visualizations, texts, and dis-
play outputs. You can find a good guide at the following URL [3]: https://www.dataquest.io/blog/
jupyter-notebook-tutorial/.

The following sections will show you how to: i) install Jupyter notebook using Anaconda (Section 4.1);
ii) launch Jupyter from Anaconda 4.2; iii) create your first Jupyter notebook 4.3; iv) use cells and kernels
to effectively exploit Jupyter notebooks (Sections 4.4 and 4.5); v) exploit advanced features of Jupyter
notebooks (Section 4.6).

4.1 Install Jupyter

To install Jupyter, you must first go into the Home section, which contains all the applications for the
current environment. Please check that the created virtual environment is selected (in this case, mlds-env).
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This will start the download and installation process. It may require some minutes.

{0 ANACONDA NAVIGATOR
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4.2 Launch Jupyter

After the installation, the Anaconda dashboard will show you the "Launch" button under the Jupyter

Notebook box. Click on "Launch" to start Jupyter notebook.
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It will open the Notebook Dashboard for exploring, editing, and creating notebooks. Here you
can create new folders, notebooks, etc. The URL for the dashboard is https://localhost:8888/tree. Localhost
is not a website but indicates that the content is run on your local machine.

(@ localhost:3888tree an )
Z Jupyter oit | Logou
Fies  Ruming  Clusters
Select items to perform actions on them. Upload New~ &
Oo - m/ Name¥  LastModified  File size
0 D Applications unanno fa
O O DataspellProjects unanno fa
O 0 Desktop 2minutifa
O © Documents 18 gioni fa
O O Downloads 1lorefa {
O O Dropbox (Politecnico Di Torino Studenti) 10 giorni fa
O © gensim-data 10 mesifa
O O Movies 2amnifa
O O Music 2annifa
O D nitk_data 10 mesi fa
O O Notebooks 3mesifa
O Oopt 2amifa
O O Pictures 2annifa
O O Public 2amifa
O O PychamProjects 12 gioni fa
\. J

4.3 Create a new Jupyter notebook

To create your first Jupyter notebook click the "New" drop-down button in the top-right menu and select
"Python 3". This will open your first Jupyter notebook in a new tab. You can open and run multiple
notebooks simultaneously in multiple tabs.
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¢ o (@ lcahostasssiee a o %)* =0
— Jupyter Qut | Logout
Files Running Clusters
Select items to perform actions on them. Upload [New] =

Oo - m/ ‘Nem .
™ Python 3 (pykeme)
O O Applications.

. reate  new natsbook with Python 3 (pykerne)
O © DataspeliProjects Text File

O O Desktop Folder

O © Documents Terminal

O © Downloads Morefa

O £ Dropbox (Politecnico Di Torino Student) 10 giomi fa
© gensim-data 10 mesi fa

O © Movies 2annifa
© Music 2amifa

O O it data 10 mesifa
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O Oopt 2amifa
© Pictures 2amifa

O © Public 2amifa
0 PycharmProjects 12 giomi fa

It will create a new file Untitled.ipynb. Each .ipynb file is a text file that describes the contents of your
notebook in a format called JSON. Each time you create a new notebook, a new .ipynb file will be created.
Notice that the notebook extension .ipynb is different from the normal python file extension .py. Please
rename now your filename from the top text box, or, very soon, you will have several Untitled.ipynb,
Untitled (1).ipynb notebooks. The notebook’s name should explain the content.

©® O ® T HomePage-Selectorcreate X & MyFirstupyterNotebook - Ju: X

¢ 0 (@ localnost:8888/notebooks/MyFirstupyterNot

ipynb Q § %) w0

 Jupyter| MyFirstJupyterNotebook Jast checkpoint: 5 minutifa_(autosaved) A oo

Fle  Edt View lnsert \Keme\ Help Tustd | Python 3 (pykeme) O
B+ x@B 49 pAnE C P cone =
| .

4.3.1 The Jupyter Notebook interface
The two main concepts that you should learn to use notebooks properly are cells and kernels:

e The cell is a container for code to be executed or text to be displayed in the notebook by the kernel
(Section 4.4).
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e The kernel is a computational engine that executes the code contained in a notebook document
(Section 4.5).

4.4 Notebook cells

Cells compose the body of the notebook. They could contain code, plain text, images, LaTeX, math
formulas, etc. There are two main cell types that you should learn:

e Code cells (Section 4.4.1)
e Markdown cells (Section 4.4.2)

4.4.1 Code cell

Code cells contain code to be executed in the kernel. When the code is run, the notebook displays the
output below the code cell that generated it. Note that cells do not have to be executed in order. It is also
possible to execute a cell at the end and then one at the beginning of the notebook. The cell type is shown
in the drop-down menu. The default type is Code.

" Jupyter MyFirstJupyterNotebook Last Checkpomlw (unsaved changes) A g

File  Edit  View Insert  Cell  Kemel  Help rusted Python 3 (ipykernel) O

In [ ]: print("This is my first Jupyter notebook")

You can run a Code cell by:
e clicking the "Run" button
e pressing ctr + enter

e pressing maiusc + enter (in this case, it also goes to the next cell)

~ Jupyter MyFirstJupyterN?)k Last Checkpoint: 18 ore fa. (unsaved changes) A Logont
Fie Edt View Insert _ Cell IR Kemel  Help # | Python 3 ipykerne) O

In (1): print("This is my first Jupyter notebook")

This is my first Jupyter notebook

[ oo

In this case, the execution of the cell will print the string "This is my first Jupyter notebook" as
output. Each cell could produce an output.

 Jupyter MyFirstJupyterNotebook Last Checkpoint: 18 orefa (unsaved changes) A o
Fle Edt View nset Cel Kemel Help # | Python 3 (pykerne) O

B+ x A B 4 ¥ PR B C » Coe | =

In [1]: print("This is my fifst Jupyter notebook")

I'rhis is my first Jupyter notebook I

[ =0

The following cell will create a new variable called = and assigns the values of 10 to . In this case, no
output is produced by the cell.
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: Jupyter MyFirstJupyterNotebook Last Checkpoint: 18 ore fa (unsaved changes) A Logout

Fle Edt View et Cel Kemel Help Trusted Python 3 (pykemel) O
B+ 3 @B 4 v PRn B C MW Coe ‘=
In (1]: print("This is my first Jupyter motebook")
This is my first Jupyter notebook

(=05 ]

You should use the print function to output the value of z.

"~ Jupyter MyFirstJupyterNotebook Last Gheckpoint: 18 orefa (unsaved changes) A Logout
File  Edit View Insert  Cell  Kemel  Help Trusted & | Python 3 (ipykernel) O
B+ x @B 4+ ¢ PR B C M Coe v | @

In [1]: print("This is my first Jupyter notebook")

This is my first Jupyter notebook
In (2] x = 10

In [3): print(x)

X

10

4.4.2 Markdown cell

Markdown cells contain text formatted using Markdown [2] and displays its output in-place when the
Markdown cell is run. Markdown is a lightweight markup language that you can use to add formatting
elements to plaintext text documents. This cheat sheet will cover the most common elements (cheatsheet).
To define a Markdown cell, select the cell and click on the "Markdown" option in the top drop-down menu.

" Jupyter MyFirstJupyterNotebook Last Checkpoint: 2010272023 (nsaved changes) A ogon

File  Edit View Inset Cell Kemel Hglg

Not Trusted Python 3 (ipykeme) O

B + 5 @B 4+ ¢ RN B C v Code

Raw NBConvert

Heading
In (1): print("This is my first Jup

This is my first Jupyter notebook
+ print(x)

Traceback (most recent call last)

Cell In[2], line 1
77777 1 print(¥)

NameError: name 'x' is not defined

In (4): print(x)

10
In (5] x = x+10

In (6]: print(x)

In (8): print(x)

19

4.4.3 Text Markdown cell

You can write plaintext in a cell. This text is not a code. Therefore, it will not be really executed. You can
also empathize text with bold or italic with **bold** and *italic* respectively.
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_ Jupyter MyFirstJupyterNotebook Last Checkpoint: 20/02/2023 (unsaved changes) - Logout
File Edit View Insert Cell Kernel Help Not Trusted  # | Python 3 (ipykemel) O

B+ 3 @B 4 ¢ PR B C M Makdown v @

In [2): print(x)

Traceback (most recent call last)

n(2), line 1
----> 1 print(§)

: name 'x' is not defined

In (3): x = 10

In (4): print(x)

10
In [5): x = x+10

In (6]: print(x)

20

In (7): x = x-1

01+ [T /
19
[l This is a text cell ]

If you run the cell containing plaintext, it will be displayed formatted as output. This can add narrative
to your Jupyter notebook.

: Jupyter MyFirstJupyterNotebook Last Checkpoint: 20/02/2023 (unsaved changes) A Logout
File Edit View Insert Cell Kernel Help Not Trusted Python 3 (ipykernel) O
B+ % @ B A~ % PR B C W Code v =

In [2]: print(x)

NameError Traceback (most recent call last)
cell In(2], line 1
----> 1 print(¥)

NameError: name 'x' is not defined

In (3] x = 10

In [4]: print(x)

10
In [5): X = x+10

In (6]: print(x)

20

In (7): x = x-1

In (8]: print(x)
19

l This is a text cell l

4.4.4 Heading Markdown cell

You can also add first, second, and third-level headings.

This is a text cell /
—

[l # This is a 1 level header cell| ]

This is a text cell /

[ This is a 1 level header cell 1| ]

I In [ ):

This is a text cell

This is a 1 level header cell /

ll ## This is a 2 level header cell l
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This is a text cell

This is a 1 level header cell /

[ This is a 2 level header cell l

l EYEE

4.5 Notebook kernel

When you run a code cell, that code is executed within the kernel, and the outputs are returned to the
cells to be displayed. The kernel’s state persists over time between cells. It pertains to the document
as a whole and not individual cells. For example, if you import libraries in one cell, they will be available in
another. If you define the value of a variable in one cell, the variable’s value also persists for the other cells.

" Jupyter MyFirstJupyterNotebook Last Checkpoint: 16 ore fa (unsaved changes) [T
Flo Edt Vew inst Cel Kemel Hep Tusted & | Python 3 (pykeme) O
B 4+ 3 @B 4+ % PRn B C M Coe V=

In [1): print("This is my first Jupyter notebook")

This is my first Jupyter notebook
In [2): x = 10

In [3): print(x)

10
In [4): X = x+10

In [5): print(x)

20
In (6): x = x-1

In (7): print(x)

19

In [ 1:

4.5.1 Restarting a kernel

If you restart the kernel, the notebook’s status is deleted. After the kernel’s restart, all the values
of your variables are reset. To restart the kernel, click the "Kernel" button in the top menu. Then, select
"Restart & Clear Output". This will restart your kernel and clear all the outputs in the cells. You can
also select "Restart & Run All" to restart your kernel and run all cells in order.

A oo

Kemel  Help Trusted | Python 3 (ipykernel) O

' Jupyter MyFirstJupyterN

Fle  Edit  View Insert  Cel

B+ 3@ B A v bR Intempt i mir
Restart 0
Restart & Clear Output
In (1): [print("This is mld Resart&RNAL | iuliine e v o il
This is my firstfin Reconnect
Shutdown
In (s print(x)

Changekermel >

In (3): print(x)
10

In (4] x = x+10

In (5): print(x)

In (7): print(x)

19
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Restart kernel and clear all output?

Do you want to restart all output? Al variables belost. I

Continue Running

Restarting the kernel clears all the cells’ outputs and initializes the run identification number of each cell.

: Jupyter MyFirstJupyterNotebook Last Checkpoint: 18 ore fa. (autosaved) [ Logout
File  Edit  View Insert  Cell  Kemel  Help Trusted & | Python 3 (ipykernel) O

B+ B A v PR B C W Coe v =

X

I [ ):fx = 10

:Jprint("This is my first Jupyter notebook")|

5

:forint(x)

5

forint(x)

5

fx = x+10

5

sfprint(x)

In [ )% = x-1

5

sfprint(x)

What do you think will happen if you now print the value of the variable z again? It will raise an
error message because restarting the kernel caused a reset of the notebook status and, consequently, all the
previously defined variables.

" Jupyter MyFirstJupyterNotebook Last Checkpoint: 18 ore fa (unsaved changes) A Logont
File  Edit View Insert  Cell  Kemel  Help Trusted | Python 3 (ipykernel) O
B+ 3 @B 4 v PR B C W Coe MIC)
In [1]:print("This is my first Jupyter notebook") {
This is my first Jupyter notebook

In [2]: print(x)

NameError Traceback (most recent call last)
Cell In[2], line 1
Soi 1 print(X)

NameError: name 'x' is not defined

5

tx =10

5

+ print(x)

:x = x+l0

5

5

+ print(x)

In [ ) x = x-1

5

+ print(x)

Therefore, you should define z again to print its value.
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: Jupyter MyFirstJupyterNotebook Last Checkpoint: 18 ore fa (unsaved changes) A Logout
Fle Edt View Inset Cell Kemel Help Tusted | Python 3 (pykeme) O

B+ < A B 4 ¢ PR B C » Coe v =

In [1): print(“This is my first Jupyter notebook")

This is my first Jupyter notebook

In (2]: print(x)

Traceback (most recent call last)

4.6 Jupyter notebook advanced tips, tricks, and shortcuts

More advanced tips and commands such as keyboard shortcuts, pretty display, executing shell commands, us-
ing LaTeX could be found here [1] (https://wuw.dataquest.io/blog/jupyter-notebook-tips-tricks-shortcuts/)
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