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Apache Airflow Training
3 days (21 hours)

Overview

Our Apache Airflow training will enable you to oversee, monitor, and schedule hundreds of 
pipelines. Written in Python, Airflow is an alternative to workflow tools that use descriptive 
languages (XML, JSON, YAML, etc.) that are difficult to read and write.

By the end of this training, you’ll be able to make your workflows dynamic, automated, and 
scalable. You’ll also learn how to create your own plugins, operators, and executors to best fit 
your big data architecture.

You will discover the various concepts that make up Airflow, such as what a DAG, a task, an 
executor, and an operator are. We will explore both the user interface and the command-line 
interface to quickly develop our first workflow that interacts with various data systems.

In addition, you will also learn advanced concepts. Through hands-on practice and multiple 
examples, we will explore how to make Airflow scalable by using different executors. This 
program will enable you to orchestrate your data pipelines in a simple and robust manner.

Like all our courses, this one will introduce you to the latest stable version of the technology 
and its new features.

Objectives

● Design, deploy, and maintain robust, observable, and scalable data workflows with Airflow 3.
● Model your processes as clear, maintainable, and testable DAGs.
● Select and configure the right executors to transition from a local PoC to a production 

platform.
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● Implement the new features of Airflow 3: assets, data-aware & event-driven scheduling, DAG 
versioning, and the new UI.

Target Audience

● Data engineers, Tech leads, Developers
● Technical architects looking to structure and improve the reliability of their pipelines.
● Teams already using Airflow 2 looking to prepare for or consolidate their migration to Airflow 3

Prerequisites

● Basic knowledge of Python
● Test My Knowledge

Software prerequisites

● Docker or Podman installed for container management
● Python version >= 9.3.12
● An IDE of your choice: VS Code, PyCharm, etc.

Recommended reading before and after the training

● An informative and well-structured article on best practices for Apache Airflow
● A tutorial on automating your data pipelines, ideal for boosting your productivity
● A 5-minute read to understand testing on Apache Airflow
● A great article on how to use Airflow correctly and avoid the most common mistakes

Our Apache Airflow Training Program

Introduction & Airflow Fundamentals

● Review of data orchestration (ETL, automatic recovery, scaling)
● Introduction to Apache Airflow: role, use cases, benefits
● History and timeline of the project
● Airflow’s Portability in the Big Data Ecosystem
● Why Airflow? Large-scale orchestration, integration with third-party tools. Community & 

support

Installation & getting started

● Standard installation of Airflow

https://www.ambient-it.net/test-technique/data
https://www.ambient-it.net/apache-airflow-bonnes-pratiques/
https://medium.com/insight-data/airflow-101-start-automating-your-batch-workflows-with-ease-8e7d35387f94
https://medium.com/%40chandukavar/testing-in-airflow-part-1-dag-validation-tests-dag-definition-tests-and-unit-tests-2aa94970570c
https://medium.com/bluecore-engineering/were-all-using-airflow-wrong-and-how-to-fix-it-a56f14cb0753


● Installation via Docker
● Installing and using Astro CLI:

● Creating an Airflow project
● Starting a local environment
● Benefits for industrialization

● Airflow UI & Airflow CLI:
● Essential commands (db init, db clean, dags backfill, tasks test).
● Airflow API v2 (Airflow 3): documentation, first calls, demo

Mastering DAGs

● Basic concepts: DAG, Task, Operator, dependencies
● Creating a DAG:

● "Classic" approach (context with DAG). Decorator approach (@dag, @task)
● Focus on DAG parameters

● DAG scheduling:
● start_date, schedule (cron, presets, timedelta). Data interval, task status

● Catchup & Backfill:
● Concepts, best practices, idempotence. Backfill via CLI and via Airflow UI (Airflow 3)

● Hands-on: scheduling exercises (unpause, catchup, backfill)

Advanced scheduling & data-aware

● Data-Aware Scheduling:
● The concept of an asset (dataset)
● Data-driven dependencies between tasks, assets, and DAGs
● Examples: triggering based on the availability of a file or table

● Dataset scheduling in practice (outlets, schedule)
● Event-Driven Scheduling (Airflow 3):
● Triggering DAGs via external events and message queues
● Other scheduling modes:

● Trigger via API (Airflow REST API)
● Scheduling using timedelta

Data sharing & templating

● XCom: principles, storage, limitations, best practices
● Practical exercise: data exchange between tasks via XCom. Jinja templating:

● Context variables (ds, data_interval_start, etc.)
● Airflow template repository

Code organization & error handling

● Organization of the dags folder and impact on DAG Processor performance
● Error handling:

● DAG-level and Task-level strategies
● Notification (on_success, on_failure) and self-healing

● Practical exercise: code refactoring, error handling with dedicated handlers



Tests & CI/CD

● Why test DAGs and tasks
● Tools and commands
● Sanity checks: basic tests for DAG validity
● Unit testing of tasks

Advanced DAG concepts

● Task Groups: Visual and Logical Structuring of DAGs
● Branching/conditional branching
● Flow re-branching
● Trigger Rules: Advanced Trigger Rules, Practical Examples

Variables, configuration, and environments

● Airflow variables:
● Definition (UI, CLI, JSON file)
● Usage in DAGs

● Multi-environment management (dev, staging, prod) via configuration files
● Practical guide to updating producer/consumer DAGs with config variables

What's New in Airflow 3

● Airflow 2 vs. Airflow 3 Architecture
● Task SDK & Remote Execution: remote execution, Edge Executor, isolation. New UI: views, 

performance, decoupling via REST API
● DAG Versioning:

● Limitations of Airflow 2
● Automatic versioning, structural changes, snapshot per run.

● Task Approach vs. Asset Approach:
● Concepts, differences, comparison table
● Hands-on exercises: Asset Approach

Connections, Pools & Integration

● Connections: principle, definition, usage from DAGS
● Pools: Resource-Based Concurrency Control
● Practical exercise: PostgreSQL DAG (table creation, insertion, reading)
● External providers:

● Google, Amazon, Docker, Slack, PostgreSQL, etc.

Executors & scalability



● Role of the Executor
● Types of Executors: Sequential, Local (default in Airflow 3), Celery, Kubernetes
● Concurrency control
● CeleryExecutor:

● Architecture, horizontal scalability, fault tolerance
● Practical implementation with Docker Compose Official Airflow

Security, monitoring & logging

● Security pillar: authentication, authorization (RBAC), secrets, networking, auditing, logs
● Authentication (LDAP, OAuth2, SSO, auth backend)
● RBAC: roles, permissions, best practices
● Secrets & connections: Backend secrets (Vault, AWS/GCP)
● DAG security, network, and audit/logs
● Airflow cluster monitoring
● Logging system: local, S3/GCS, ElasticSearch
● ELK Stack (Filebeat, Logstash, Elasticsearch, Kibana) for Airflow logs

Airflow Limitations & Ecosystem Integration

● Airflow limitations
● Combinations: Airflow + Spark / Beam / Flink

Target companies
This training is intended for both individuals and companies, large or small, seeking to train their 
teams in new advanced IT technologies or to acquire specific business knowledge or modern 
methodologies.

Placement upon enrollment
The pre-training assessment complies with Qualiopi quality standards. Upon final registration, 
the learner receives a self-assessment questionnaire that allows us to evaluate their estimated 
proficiency in various types of technologies, as well as their expectations and personal goals for 
the upcoming training, within the limits imposed by the selected format. This questionnaire also 
allows us to anticipate certain connection or internal security issues within the company (intra-
company or virtual classroom) that could pose challenges for monitoring and ensuring the 
smooth running of the training session.

Teaching Methods
Practical Course: 60% Practical, 40% Theory. Training materials distributed in digital format to all 
participants.

Organization
The course alternates between theoretical input from the trainer, supported by examples and 
reflection sessions, and group work.



Assessment
At the end of the session, a multiple-choice questionnaire is used to verify that the skills have 
been properly acquired.

Certification
A certificate will be issued to each trainee who has completed the entire training program.
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