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* IDE and Notebook Tools
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Introduction

 [n data science, mastering tools and technologies is essential to
transform Into

« Data scientists use a wide range of tools for each stage of the
data science lifecycle, from data storage to analysis and
visualization.

* These tools make it easier to handle large datasets, automate
data preparation tasks, and enable advanced analyses.
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3.1 Data Storage Tools

« Data storage tools are essential for
managing large volumes of data in a
centralized and secure manner.

 They ensure durable data retention while
facilitating efficient access for analysis.
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3.1 Data Storage Tools

Which data storage solutions should | choose?

Base de données SQL @ [ U @ e ® @ Base de données NoSQL

Données structurées, requétes . . :
: Données non structurées/semi-
complexes, relationnelles.

) . . structurées, flexibles, big data.
Exemple : MySQL, Pos’[ggﬁgt () [ Exemple : MongoDB, Cassandra, Redis

Stockage dans le cloud Lac de données (Data Lakes)

Stockage évolutif, flexible, accés a Données brutes, structurées/non
distance, grandes données. structurées, post-traitement.
Exemple : Amazon S3, Google Cloud Exemple : Hadoop HDFS, AWS Lake
Storage, Azure Blob Storage. Formation.
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3.1.1 Relational Databases(SQL)

 Use a structured model based on tables and
relationships between them.

* Widely used to store and query well-organized
data.

« Data is organized in tables (rows and
columns), each representing an entity (e.qg.,
Customers, Sales).

* The query language used is SQL (Structured
Query Language).

« Examples: MySQL, PostgreSQL, Oracle.
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3.1.2 NoSQL Databases (Not Only SQL)

« Offer high flexibility for storing unstructured
or semi-structured data such as JSON
documents, social media posts, or sensor data.

 NoSQL is used for large-scale and real-time
applications, emphasizing speed and
scalability

* They are designed for scalability and flexibility,
making them well-suited for big data
applications and real-time analytics.

Exa m p | es: M o) ng o) D B , Red |S , CaSSa n d ra. https://www.datacamp.com/blog/nosqgl-databases-what-every-data-

scientist-needs-to-know
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3.1.3 Cloud Storage

* Provides remote access, high
availablility, and scalability on
demand.

» Examples: Amazon S3, Google
Cloud Storage, Azure Blob
Storage.
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3.1.4 Data Lakes

- Data lakes are used for storing raw
data, whether structured or
unstructured.

They are primarily utilized for
advanced analytics and machine
learning applications.

» Associated technologies:

« HDFS, AWS Lake Formation, Azure
Data Lake.
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3.2 Data Preparation Tools in Data Science

« Data preparation is a key step In
the data science process.

* lts goal is to clean, transform,
and integrate data to ensure its
quality and usability.

 Different tools are used for each
of the stages of data preparation.
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Pipeline of data preparation
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3.2.1 Data collection tools

Outils de Collecte de Données

Bases de Données SQL

Bibliothéques pour lire et traiter Outils’ pour extraire des
des données a partir de divers données des bases de données

formats de fichiers. g @ relationnelles en utilisant des
- Bibliothque Pandas : lire fichier requétes structurées.
Csv Q (of
- Spark : Charger de données de

grandes quantités

=

- Bibliotheques pour la collecte
- Logiciels pour automatiser de données en temps réel via
la collecte, la transformation des requétes HTTP.
et l'intégration des données. - Bibliotheque Python Request

Outils :Talend, Apache Nifi pour collecter des données en
temps réels
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3.2.2 Data Cleaning Tools

 Data cleaning is an essential step In Outls denetioyage des données
the data science process. pata Wrangler
* It plays a key role in improving data [EHEsEs @

quality.

* The cleaning process helps remove
or correct outliers and erroneous
values that could distort the results
of machine learning models and
statistical analyses.
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3.2.3 Data transformation tools
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3.2.3 Data transformation tools

Outils de Transformation des Données

Alteryx I]EEI]

transformations sans code
de données.

Jointures et agrégation
dans les bases de données.
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Pandas et
NumPy

transformations complexes
en Python.
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3.2.4 Data integration tools

« Data integration is the process :':r":ntégmdegmds
of combining data from multiple volurnes de données.
sources to create a unified and Apache Spark
coherent view. Pour lntégration de grands

volumes de données.
Tools for data

: - integration Power BI
) It InVOIVeS CO”eCtlng’ Pour l'intégration et la
transforming, and consolidating pour I visualisstion,
the data so that it can be Tableau Prep
. . Pour l'intégration et la
effectively used for analysis préparation des données

pour la visualisation.

and decision-making.

Outils d'intégration de données
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3.3 Data Visualization Tools

* [n data science, data visualization tools play a crucial role in
exploring datasets, identifying patterns, and communicating

results.
Below are the main visualization tools, categorized by type and

typical use cases:
1. Python Visualization Libraries:

* Python is one of the most widely used programming languages
In data science, and it offers a rich ecosystem of libraries

dedicated to visualization.
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3.3.1 Matplotlib

» A foundational Python library used to create static, animated, or
iInteractive visualizations.

« Commonly used to build line charts, histograms, bar charts, and
scatter plots.

* One of its main strengths is its high level of customization,
making it highly adaptable and compatible with other libraries
such as pandas and NumPYy.
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Boxplot Diagramme en Barres

https://colab.research.google.com/drive/1n4ulmR1BCV8ZJI1AJCHIvVQMMcMANWuUy5
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3.3.2 Seaborn

* Built on top of Maftplotlib, Seaborn is designed for creating
advanced statistical visualizations.

» Use cases: Visualizing distributions, heatmaps, regression
plots, and multivariate relationships.

» Strengths: Offers beautiful default aesthetics and simplifies the
creation of complex statistical plots.

Dr. DENDAN!I Bilal
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3.3.3 Plotly

* An interactive tool for creating dynamic visualizations and
dashboards.

* Used to build interactive maps, 3D charts, and complex
diagrams.

» One of this library’s key strengths lies in its compatibility with
Dash, which allows the creation of powerful and interactive
dashboards.
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3.3.4 Data Visualization Software: Tableau

[] Development
= R
5 Pause

=
S
[
=
Fir
(&

Edniratinm |ndas
CauCation Ingex
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3.3.5 Data Visualization Software: Tableau

Power Bl Marketi e 6 12:03:55 PM Marketing an s | Data updated 5/13/21 ~
[ File ~ |# Share Kff ChatinTeams [J Comment [ Subscribe 2 Edit ~

Home [ Ask a question about your data

Favorites
Total Category Volume % Units Market Share R12M and % Units Market Share by Month Total Units
Recent BY SEGMENT

® % Units Market Share @%: Units Market Share R12M

Create

Datasets 5 O K .

Goals —o—*
Apps % Units Market Share .

Shared with me 5%

Discover

33% o L e

NONRToN \\5\’5; o \\]\'5\5’ \\}(‘ \\-‘* P\:Q 5?}? 06 \\\o“ Qec' Q®©

Learn

Workspaces Total Category Volume Total Units YTD Var % Total Units YTD
BY MONTH, MANUFACTURER BY MANUFACTURER. REGION

] 5ales and Marketin...
@ Aliqui © Natura @ Pirum @VanArsdel ®VvanArsdel © Matura @ Aliqui @ Pirum

16K —

— gy

63

A Getdata
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3.3.6 Google Data Studio
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Google News Initiative Resources  About

< DATA JOURNALISM

Data Studio: Make interactive data visualizations

Data Studio: Make interactive data
visualizations

Give life to your datasets by creating powerful interactive
visualizations with an easy-to-use studio.

|& Download Lesson

0 QA

English

v o My Account




3.3.7 Qlik Sense

Qlik Servie Desitop

Qi Sense Deskiop hud "Gettng sty % Sepmner's

Getting started with Qlik Sense €

Add alternative

ickt
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3.3.8 D3.js

Animated treemap

Stacked-to-grouped bars

Walmart's growth

~
N

Zoomable sunburst
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Temporal force-directed gra...

Streamgraph transitions

Hierarchical bar chart

“h'lln n.

Sortable bar chart

Connected scatterplot

e

Smooth zooming

Zoomable treemap

Icelandic population by age,...

a e ®

The wealth & health of natio...

-

Zoomable circle packing

N\

Pie chart update

Scatterplot tour

Orthographic to equirectang...

Collapsible tree

Arc tween

Bar chart race

World tour

Zoomable icicle
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3.4 IDE Notebook Development Tools

* IDE notebooks (Integrated Development Environment
Notebooks) are interactive environments

* that allow users to write and execute code while integrating
visualizations, textual explanations, and data analysis within the
same workspace.

* They are particularly useful in data science for exploring
datasets, testing algorithms, and presenting results in a clear
and reproducible manner.

Dr. DENDAN!I Bilal 27



3.4.1 IDE notebooks tools: Jupyter notebook et
Jupyter Lab___
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3.4.2 Google Colab

Welcome To Colab
{83 Share 1‘E'

File Edit View Insert Runtime Tools Help

Table of contents M x + Code + Text Copy to Drive Connect + Gemini

Getting started v Data science

Data science With Colab you can harness the full power of popular Python libraries to analyze and visualize data. The code cell below uses numpy to

Machi . generate some random data, and uses matplotlib to visualize it. To edit the code, just click the cell and start editing.
achine learning

More Resources You can import your own data into Colab notebooks from your Google Drive account, including from spreadsheets, as well as from Github and

Featured examples many other sources. To learn more about importing data, and how Colab can be used for data science, see the links below under Working with
Data.

| + Section

[ ] import numpy as np
import IPython.display as display
from matplotlib import pyplet as plt
import io
import base64

ys = 208 + np.random.randn(16@)
x = [x for x in range(len(ys))]

fig = plt.figure(figsize=(4, 3}, facecolor='w')

plt.plot(x, ys, '-")

plt.fill_between(x, ys, 195, where=(ys = 195), facecolor="'g', alpha=08.6)
plt.title("Sample Visualization", fontsize=18)

data = io.BytesIO()

plt.savefig(data)

image = F"data:image/png;base64,{baseb4.b6dencode(data.getvalue()).decode()}"
alt = "Sample Visualization"
display.display(display.Markdown(F"""![{alt}]({image})"""))

plt.close(fig)
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3.4.3 Spyder

[ ] —3 B = | * c Cl I. [ o 4 AP 3 ] 0 > @ fUsarsjusnitegomez/Documents Spyderdocs)Flles —3 +
- [ % 5o =  Msarsjuanitagomesz/LacalDev-Spyder'spyderispyderplugingpltspluginpy * a 2 ] a o =
~ @ pluginpy O = ehugin.py - plote | = plat_examplepy = plugin.py - ipythencensala = Mafme ~ Type Size Walie
~ & Plots | 1 e e a foo 1 foo ahjest of _main_ Teduls
— IE get_name £ ¥ Jmers s ocurent s/ spyer s prder s tests S
3 & Copyright ® Spyder Project Contributors filonams str 53
[@ get_description ! # Licenssd under the terms of the MIT Licenss EESECH NS EE P
— @ aet icon E ¥ (see spyders_init_ .py for dotails) | i bood 1 True
[ reglater ]
- A - my_set et k| {1, 2, 3}
- [@ unregister E ﬁ‘lil-r;!ts Plugin.
|- m switch_to_plugin |: r float 1 B, 0507 BS54
surrent widget 11 # Third party imports
g dd ,_:" .3 : £ B Tl ) DR T RS R t tuple 5 [‘mbed!, 745, 2.23, ‘efgh', 7A.20
= add_shallwidga 13
14 # Local imports iedi i o . " :
[ remove_shellwidget 1o frat spyder.apl.pluging inport Flugine, SpydsrOockableplugin thisdict  diet k] I'brand " Ford”®, “sedel'i'Musteng', 'year!' 13641
L [ sat_sheftwidgset 15 frotr spyder. api.translations fnport gm‘_fm:'lflfmn cimliat. D 5 1123, "efan’]
~ g plob_evample.py 1 rron spyder, pluging . plots. widgets. wain_wideet Lrpart PlotskWioset [ b
% Unnamed call 1 19 x Array of inthd (2,0 [0 E]
Local 1
— @ gersrate_polar_plot §“ x ;";;{ 13:;?:“““ ampcert]
B g teld Amptat o = = ¥ tinedalta 1 3 s, G3R:RA
: 23
4 class ats e ckn uginl:
— @ main 1 Plots [ Spede riockabLePlugin)
~ g plugin.py 35 S T —
26 Flots plogin. Help | Wariable Explores Filas
=~ [ IPythonConsale ca -
| inis ap HAME = 'plats i = i
@ _ini 1 REQUIRES = [Plugins, IPythorConsole] BT e e | R =
- [@ update Tont an TARIFY = [Plugins.Varisblefxplorer, Plugins,Help]
— [ _speby_qui_phigin sett il A T O
— [ _eeshy_mpl_plugin_set. 13 COWF_FILE = False
[@ _sooiv_advanced_plug ::f DISABLE_ACTIONS_WHEN_HIODEW = Fal:s
- @ _sepdy_pdb_plugin_set kL & — SpyderbockableFlugin API
- - a7 &
- [@ apply_plugin_settings_ i def get_namelsel ]
— [ apphy_plegin_settngs 35 return _['PLaks'h
- Je
— [@ toggle_view 43 det got_description(sclf]:
[ get_plugin_title 432 return _('Cdsplay, axplors and sawe cansole gewerated plots.”]
- 43
— [ get_plugin_icon 44 def get_icanlselfl: :
- [ get_tacis widgst :; returm self.create_icon('hist®)
— [ closing_plugin a7 det rapister(seif):
= f i 4a # Pluging
g 4 C;h'T”E';'u 43 ipyeehsole = 2a0r. get_plugin(Pluging. IPythanCencelal
[41:] ugin_acuans 5E
L m ragistar_phugin 51 # Signals
- 52 ipyconsole. sig_shellwicget changed.connectiself.set_shellwidget )
- @ get_clients 53 ipyconsnle. s10_shellwidget_created.connects
|2 i 54 sel 7, adel_ghellwidget]
[ get_facus client 55 ipyconsole, sig shellwicoet_deleted, connect]
— at_current_client 5E s=lf, remove_shellwidget |
g —
[0 get_current_shediwidne A m— Flm;s: |Fython consola History
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3.4.4 VS Code with Jupyter Extension

Users > facchinetti > Documents > travaux_pratiques > TP01 > @ Solution_TP1.ipynb > % import numpy as np

/O -+ Code -+ Markdown | [> RunAll D Restart = Clear All Outputs | Variables = Outline --- [, base (Python 3.12.2)
= Dy Dy, B - 1
39 >~ import numpy as np
import pandas as pd
{§:> [1] Python
i
print("Verion numpy est :" +np.__version__)
[_1 print("VErsion pandas est :"+pd.__version__)
=® [4] Python

Verion numpy est :1.26.4
VErsion pandas est :2.2.3

e

data = pd.read_csv("ventes_produits.csv")

rzs1 Pvuthnn

PROBLEMS (8 OUTPUT  DEBUG CONSOLE  TERMINAL  PORTS  JUPYTER (@ bash-projects + ~ [[J W -~ ~ X
(base) bilal:projects bilals$
* History restored

The default interactive shell is now zsh.
To update your account to use zsh, please run “chsh -s /bin/zsh".
{g} For more details, please visit https://support.apple.com/kb/HT208050.
(base) bilal:projects bilal$
X | ®6A2 @Wo @ Screen Reader Optimized Spaces:4 LF Cell10f36 [ {}
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3.5 Comprehensive Data Science Platforms

« Comprehensive Data Science platforms are integrated
environments that bring together all the tools required to carry
out the entire data science workflow — from data collection to
visualization and model deployment.

* These platforms enable data scientists to collaborate efficiently,
automate workflows, and manage complex projects in a unified
workspace.
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3.5.1Anaconda

® ) Anaconda Navigator

) ANACONDA NAVIGATOR

ﬁ Home Documentation (26) Training (1)

@ Environments ﬁ P a
ANACONDA. B B o ’

.
g Learning

Python Tutorial Python Reference Anaconda Package List Pandas Documentation Numpy Documentation Scipy Documentation

an Community

ANACONDA. ANACONDA. ANACONDA. R

Matplotlib Documentation Bokeh User Guide Anaconda Cloud Documentation Anaconda Documentation Anaconda Navigator The Comprehensive R Archive
Documentation Network (CRAN)

. N

—_—
CONDA Jupyter
4

L

The Python Package Index (PyPl) Dask documentation Conda & Conda-Build Jupyter documentation Spyder documentation VSCode (python)

Anaconda Blog
® £ .
Y B ¢ 3 O learn __

Documentation
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3.5.2 Microsoft Azure

Platform Services

[Secur[tyand e Compute Web and mobile Developer services Hybrid
Management: || a@ou&s Service Web @ API API Visual "?E BDJ‘ Operations
d S Services Fabric Apps Apps Management Studio @ ] y N b

Connect Health

’ Remote Mobile Logic Notification ® Team ' Application =
Active .a Batch ) ! AD Privileged
Directory App Apps Apps Hubs e Project = Insights Identity 9

Management

Multi-Factor 2 -
Authentication Integration Analytics and loT Backup

Storage BizTalk j | QHDJDSight. Machine SQL SQL Data e Operational
e

Automation Queues Services ) -Learning Database Warehouse % insights

= Hybrid Service . +/Ex
Key Vault @J Connections Bus - gedrl‘s Seah import/Export
ache 6
Store/ gte ’
Marketplace Media and CDN . ecovery

% © -
: 1 Cosmos DB Tables
VM Image Gallery 'o\ Media “ Content Delivery Engagement C&
and VM Depot & Services Network (CDN) .-

StorSimple

Infrastructure Services

Compute Storage Networking

: : BLOB Azure Premium vl Virtual Load Express Traffic VPN Application
\,Gratghailne B} Containers Storage Files Storage ¢ Network Balancer @ DNS o2 Route Manager Gateway Gateway
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3.5.3 Google cloud platform

Google Cloud Platform

\°4° @00

Big Data Machine Learning
| | '. ' ‘ '.
00000 000D
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3.5.6 Data science on AWS

Workflow 333 E?.i L@J @

Services

Amazon Deep Deep Learning WS AWS Elastic Elastic Amazon
SageMaker Learning A Containers atc ParallelCluster 4 4 Container EMR
Service Service

Frameworks ‘I TensorFlow O PyTorch @Knet Keras 6

RESTT b Al P e __r
o, © 0@ O EEO EHE BB
Networking, e e !

a nd Stﬂrage ECZ P4 ECZP3 ECZ G4 ECZ Inf1 Elastic AWS Elastic Fabric 700 Amazon Amazon Amazon
instances instances instances instances Inference Dutposts Adapter EBS FSx EFS
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