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Chapitre 3 : Tools and Technologies Used in Data 
Science

• Data Storage Tools

• Data Preparation Tools

• Data Visualization Tools

• IDE and Notebook Tools

• Comprehensive Data Science Platforms
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Introduction

• In data science, mastering tools and technologies is essential to 
transform raw data into actionable insights.

• 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
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• 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.



3.1 Data Storage Tools
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Which data storage solutions should I choose?



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.g., 
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.

• Examples: MongoDB, Redis, Cassandra.
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https://www.datacamp.com/blog/nosql-databases-what-every-data-

scientist-needs-to-know
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3.1.3 Cloud Storage

• Provides remote access, high 
availability, 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.

•  Its 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
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3.2.2 Data Cleaning Tools

• Data cleaning is an essential step in 
the data science process.

• It plays a key role in improving data 
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 
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3.2.4 Data integration tools
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• Data integration is the process 

of combining data from multiple 

sources to create a unified and 

coherent view.

• It involves collecting, 

transforming, and consolidating 

the data so that it can be 

effectively used for analysis 

and decision-making.

Tools for data 

integration



3.3 Data Visualization Tools 

• In 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 
interactive 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 NumPy.
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Plot.hist()

https://colab.research.google.com/drive/1n4uImR1BCV8ZJl1AJCHJvQMMcMANWuy5



3.3.2 Seaborn

• Built on top of Matplotlib, 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.
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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
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3.3.5 Data Visualization Software: Tableau: PowerBI
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3.3.6 Google Data Studio 
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3.3.7 Qlik Sense
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3.3.8 D3.js
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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.
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3.4.1 IDE notebooks tools: Jupyter notebook et 
Jupyter Lab
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3.4.2 Google Colab
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3.4.3 Spyder
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3.4.4 VS Code with Jupyter Extension
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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
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3.5.2 Microsoft Azure 
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3.5.3 Google cloud platform
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3.5.6 Data science on AWS
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