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About me

Data Engineer   at  TotalEnergies Digital Factory

maxencetallon@gmail.com

● 2 years at Octo Technology
● 1 years until now a Total Energies
● 2th year as a teacher at ESME
● Main topics of interests

○ Spark  & Databricks 
○ data engineering & Ml ops
○ Best practices / Software craftsmanship

If you have any question, feel free to drop me a mail at any time
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What is Big Data ?
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A data-centric definition (Gartner’s definition)  
  

 

Big Data is characterized by the 3 V’s Volume, 
Variety, Velocity



A general definition

Other definitions can be found on this website : https://www.opentracker.net/article/definitions-big-data

https://www.opentracker.net/article/definitions-big-data


What do you mean by quantitative analysis? 





Le Big data par le prisme de l’écosystème



https://mattturck.com/data2021/

https://mattturck.com/data2021/


Transporter et stocker des données à un 
niveau jamais atteint

L'infrastructure est la couche primaire d'un environnement big data. Elle 
fournit des solutions technologiques pour transporter et stocker des volumes 
de données qui dépassent les capacités d'une machine unique.  

Chaque minute, Netflix diffuse environ 220 000 heures de vidéo à ses 
abonnés.



Des technologies que vous avez / aller 
aborder dans ce cours

Data  Streaming/Event Object storage Batch processing
Warehouse 

No Sql

dbt
data lake 



Transformer des données jusque là 
inexploitables en connaissances activables

L'IA et l'analytique est la seconde couche d'un environnement big data.Le volume de 
donnée produit dépasse notre capacité à le stocker pour différer notre traitement.

L'usage de la vidéo ou le speech to text ouvre la voie à des usages en dehors du canvas 
classique de l'IT (au travers d'un écran) grace aux approches de computer vision, NLP et 
depuis 2022 de l'essor des LLM.

RAG



Transformer des données jusque là 
inexploitables en connaissances activables

RAG 



     

Outiller des métiers historiques et faire émerger de 
nouveaux usages



Récapitulatif des différentes architectures



Data Governance & Data Catalogue

Data governance in a data lake ensures the quality, security, and compliance of data by establishing policies and 
processes that unify and manage diverse data sources, enabling effective integration and analysis.

A data catalog in a data lake serves as a comprehensive inventory that organizes and provides metadata for 
all data assets, facilitating easy discovery, governance, and efficient data utilization.



     

Big data 
architectures
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An overview of the Big Data technological 
landscape



An overview of the Big Data technological 
landscape



NoSQL and Extreme Transaction Processing



Parallel programming



Distributed storage



Event Stream Processing



What is a data engineer ?
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Multiple definitions



Technical definition

A data engineer is an IT professional responsible for :

- designing, 
- building, 
- managing the infrastructure and systems that support data storage, processing, and 

analysis. 

They create architectures for data generation, work on ETL (Extract, Transform, Load) 
processes, and ensure that data pipelines are efficient, reliable, and secure. 

Data engineers handle large volumes of data, often preparing it for data scientists and 
analysts.



Business-Focused Definition

In a business context, a data engineer ensures that the organization has access to clean, 
consistent, and usable data for decision-making. 

They manage the backend data operations and build tools to enable data-driven insights, 
helping the company transform raw data into valuable information that drives strategic 
planning and operational efficiency.



Developer’s Perspective

For developers, a data engineer is a specialist who bridges the gap between raw data and 
data-driven applications. 

They optimize databases, maintain data warehouses, and develop APIs and data models, 
allowing developers to create scalable, data-centric applications. 

They focus on data structure, storage optimization, and system reliability.



From an Analytics/Scientific View

Data engineers are essential to the data science workflow, as they prepare and preprocess 
data for analysis. 

They create and maintain data pipelines that allow data scientists to focus on building 
models and deriving insights without worrying about data quality or accessibility.

They work closely with data scientists to ensure that data sources are reliable, up-to-date, 
and accurate.



Globally

A data engineer 

- designs, 
- builds,
- manages the infrastructure and systems that enable efficient data storage, processing, 

and access, ensuring that data is reliable, organized, and available for analysis and 
decision-making.



Transformations & 
Orchestration
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What’s a ETL ? or ELT

Extract Transform Load or Extract Load Transform :

Extract: Data is gathered from various sources.

Transform: The data is cleaned and converted into a suitable format for analysis.

Load: The transformed data is then loaded into a target system 



Basic ETL 
import pandas as pd
from sqlalchemy import create_engine

# Step 1: Extract
data = pd.read_csv('input_data.csv')

# Step 2: Transform
# Example transformation: Remove rows with missing values and filter for a specific 
condition
cleaned_data = data.dropna()
filtered_data = cleaned_data[cleaned_data['column_name'] > 10]  # Adjust condition 
as needed

# Step 3: Load
# Create a database connection (replace with your database URL)
engine = create_engine('sqlite:///my_database.db')  # Example using SQLite

# Write the DataFrame to a SQL table
filtered_data.to_sql('my_table', con=engine, if_exists='replace', index=False)

print("ETL process completed successfully and data loaded into the database!")



How do you Run our ELT in the Cloud ?
The world of the function  

Function as a Service (FaaS): is a cloud computing model that allows developers to run code in response to 
events without managing servers, enabling scalable and cost-effective application development.

Event-Driven Execution , Cost Efficiency ,Scalability



FaaS nightmares



Pipeline orchestration 

Apache Airflow's orchestration enables the automated scheduling, execution, and 
monitoring of complex workflows through a user-defined Directed Acyclic Graph 
(DAG) structure.



Data Layers 

A data layer is a structured framework that collects and organizes data from various sources within a system, such 
as a website or application. It acts as an intermediary, ensuring that data is consistently captured and made 
accessible for analytics and other tools, facilitating better data management and integration across different 
platforms. 

Exemple : 



Stockage colonnes 
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Column-oriented storage

Column-oriented storage is a data management technique that organizes and stores data by columns rather than 
rows. This approach enhances query performance and data compression, making it particularly effective for 
analytical workloads and big data applications, where accessing specific columns quickly is crucial.

Index columnstore



Column-oriented storage



Column-oriented storage

Column-oriented 
storage

Row-oriented storage

Pros - Optimized for 
Analytics

- Efficient Compression
- Scalability

- Efficient for 
Transactions

- Simplicity

Cons - Slower for Transactions
- Complex Schema 

Design

- Less Efficient for 
Analytics

- Limited Compression



Hadoop , MapReduce & 
Spark
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What is Hadoop ?



The Hadoop ecosystem



What can one do with Hadoop



HDFS - the Hadoop Distributed File System



An HDFS Cluster



MapReduce for distributed data processing



MapReduce - The Map phase



MapReduce (cont’d) - The Reduce phase



MapReduce (cont’d) - Jobs



A full example



A full example - the Mapper



A full example - the Shuffle & Sort



A full example - the Reducer



What is Spark ?
     

Apache Spark is an open-source, distributed processing system used for big data workloads.
 It utilizes in-memory caching and optimized query execution for fast queries against data of any size. Simply 
put, Spark is a fast and general engine for large-scale data processing.

The fast part means that it’s faster than previous approaches to work with Big Data like classical MapReduce. 
The secret for being faster is that Spark runs on memory (RAM), and that makes the processing much faster 
than on disk drives.

The general part means that it can be used for multiple things like running distributed SQL, creating data 
pipelines, ingesting data into a database, running Machine Learning algorithms, working with graphs or data 
streams, and much more.

 



Spark



Most commons components (details)

๏ Apache Spark Core – Spark Core is the underlying general execution engine for the Spark platform 
that all other functionality is built upon. It provides in-memory computing and referencing datasets in 
external storage systems.

๏ Spark SQL – Spark SQL is Apache Spark’s module for working with structured data. The interfaces 
offered by Spark SQL provides Spark with more information about the structure of both the data and 
the computation being performed.

๏ Spark Streaming – This component allows Spark to process real-time streaming data. Data can be 
ingested from many sources like Kafka, Flume, and HDFS (Hadoop Distributed File System). Then the 
data can be processed using complex algorithms and pushed out to file systems, databases, and live 
dashboards.



Others components (details)

๏ MLlib (Machine Learning Library) – Apache Spark is equipped with a rich library known as 
MLlib. This library contains a wide array of machine learning algorithms- classification, 
regression, clustering, and collaborative filtering. It also includes other tools for constructing, 
evaluating, and tuning ML Pipelines. All these functionalities help Spark scale out across a 
cluster.

๏ GraphX – Spark also comes with a library to manipulate graph databases and perform 
computations called GraphX. GraphX unifies ETL (Extract, Transform, and Load) process, 
exploratory analysis, and iterative graph computation within a single system.



Spark Execution



Spark Cluster



Spark Cluster



Architecture



Concepts de base

๏ Spark application : un programme utilisateur construit en utilisant les apis de spark. Ça consiste en un 
programme driver et des executors sur un cluster.

๏ SparkSession: un objet qui fournit un point d’entrée à l’interaction avec les fonctionnalités de spark et 
permet la programmation de spark avec ses Apis. Rq: dans un shell spark interactif, le driver spark 
instancie automatiquement cet objet. Dans une application spark, il faudra le créer manuellement.

๏ job : un traitement parallèle consistant en plusieurs “tasks” qui sont déclenchées suite à une spark 
action.

๏ stage : chaque job est réparti en plusieurs stages dépendants les uns des autres.

๏ task : une unité de traitement exécutée sur un spark executor.



Transformations, actions, and lazy 
evaluation

๏ Les traitements distribués de spark sont de 2 types :
> transformations : transforme un dataframe en un autre dataframe sans transformer l’original 
(immutability)
> actions: déclenche l’évaluation d’un ensemble de transformation


