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Apache Camel Training: Mastering Integration Routes
2 days (14 hours)

Overview

Apache Camel is an open-source integration framework that enables the design, execution, and 
operation of integration routes in modern, distributed, and
cloud-native environments.

Our Apache Camel training will help you understand the role of an integration framework and 
connect heterogeneous systems such as REST APIs, files, Apache Kafka, databases, and 
internal services.

You will learn to use the main Enterprise Integration Patterns, design readable routes, implement 
conditional routing, simple transformations, and robust error handling.

You will be able to create and run Camel routes using a declarative approach with YAML DSL 
and Camel JBang, without an advanced focus on Java.

Through an approach focused on integration architecture, DevOps, DataOps, and platform, you will 
leverage Apache Camel with observability, externalized configuration, Git versioning, and cloud-native 
deployment using Camel K on Kubernetes.

Throughout the course, you will progressively build a complete integration flow: file or REST API, 
validation, transformation, conditional routing, Kafka publishing, error handling, and observability.

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

Objectives
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● Understand the role of Apache Camel in a modern integration architecture.
● Master key concepts: route, endpoint, component, exchange, message, headers, and 

properties.
● Understand and apply the main Enterprise Integration Patterns.
● Create and execute Camel routes using a declarative approach.
● Integrate Apache Camel with files, REST APIs, Apache Kafka, and databases.
● Handle errors using retry, redelivery, and Dead Letter Channels.
● Deploy Camel routes on Kubernetes using Camel K.
● Implement best practices for observability, configuration, and industrialization.

Target Audience

● Technical architects
● DevOps engineers
● DataOps engineers
● Platform engineers
● Data engineers
● Technical integrators
● Technical Consultants

Prerequisites

● Basic understanding of integration architecture
● Basic knowledge of REST APIs
● Familiarity with messaging systems or Apache Kafka is a plus
● Basic understanding of Docker/Kubernetes is a plus

Technical requirements

● Laptop with at least 8 GB of RAM and administrator privileges.
● Stable internet connection to access tools and hands-on lab environments.
● Java, Docker, and Camel JBang must be installed.
● Code editor installed, such as Visual Studio Code.
● Access to a local or remote Kubernetes environment for hands-on exercises with Camel K.

Agenda for our Apache Camel training: Designing and 
Deploying Cloud-Native Integration Routes

[Day 1 - Morning]

Introduction to Apache Camel

● Overview of Apache Camel



● Role of an integration framework
● Positioning relative to an ESB, ETL, orchestrator, Kafka Connect, or application 

microservice
● Typical use cases: API to Kafka, file to Kafka, Kafka to API, conditional routing,

message enrichment, automation of cross-application flows
● Fundamental concepts: route, endpoint, component, producer, consumer, exchange, message, 

body, headers, properties
● Lifecycle of a Camel route

Enterprise Integration Patterns

● What is an Enterprise Integration Pattern?
● Message Channel
● Message Router
● Content-Based Router
● Message Translator
● Splitter
● Aggregator, a conceptual introduction
● Recipient List
● Wire Tap
● Dead Letter Channel
● Idempotent Consumer
● Choosing the Right Pattern Based on Integration Needs
● Best practices for flow modeling

[Day 1 - Afternoon]

Creating and executing Camel routes

● Overview of the different Camel DSLs: Java DSL, XML DSL, YAML DSL, route templates, 
Kamelets

● Benefits of the YAML DSL for platform, DevOps, and DataOps teams
● Using Camel JBang to run routes locally
● Structure of a declarative route
● Creating your first route: timer to log, file to log, file to file
● Reading and diagnosing execution logs
● Best practices for route naming and readability
● Hands-on workshop: Run your first Camel route with Camel JBang, use a timer endpoint, 

transform a message, log the result with a log endpoint, read and interpret the execution logs, then 
perform a file-to-file integration with technical header manipulation.

Message Routing and Transformation

● Understanding the Camel Message Model
● Manipulating the body
● Manipulating headers
● Manipulating Properties
● Using the Simple language



● Introduction to JSONPath
● Setting up conditional routing with choice
● Filtering messages
● Easily transform messages
● Add technical or functional metadata
● Structuring a maintainable route
● Hands-on workshop: Create routes with choice, route messages based on their content, define 

multiple processing branches, modify message content, add business headers, and observe how 
metadata propagates through the route.

Connecting to external systems

● Read and write files
● Consume a REST API from a Camel route
● Understanding HTTP headers and response codes
● Sending messages to Apache Kafka
● Consuming messages from Apache Kafka
● Understanding the relationship between Camel headers and Kafka headers
● Reading from or writing to a database: an introduction
● Positioning Camel relative to Kafka Connect, Kafka Streams, NiFi, and Airflow
● Identify when Camel is suitable and when it is not
● Hands-on workshop: Calling a REST API from a Camel route, manipulating HTTP headers, 

producing and consuming Kafka messages, defining a consumer group, routing messages 
based on their content, and verifying receipt on the Kafka side.

[Day 2 - Morning]

Error handling and robustness

● Identify different types of errors: technical error, network error, payload error, application error, 
transient error

● Understanding redelivery
● Configuring retry logic
● Using a Dead Letter Channel
● Handling invalid messages
● Understand idempotence
● Avoiding infinite retry loops
● Design an error handling strategy
● Best practices for resilience in integration routes
● Hands-on workshop: Simulate a processing error, configure a retry strategy, redirect failed 

messages to a Dead Letter Queue, and diagnose errors using logs.

Introduction to Camel K and Kubernetes

● Overview of Camel K
● Role of Camel K in a Kubernetes environment
● Key concepts: Integration, Kamelet, Trait, ConfigMap, Secret
● Deploy a declarative route on Kubernetes
● Injecting Configuration into a Route



● Separating code, configuration, and secrets
● Understanding the operational limitations of Camel K
● Positioning Camel K within an internal integration platform
● Hands-on workshop: Deploy a declarative route with Camel K on Kubernetes, read the logs of the 

generated pod, inject configuration using ConfigMap, and understand the principles of cloud-native 
operations.

[Day 2 - Afternoon] 

Observability and Operations

● Implementing useful logs in a Camel route
● Using headers for technical correlation
● Understand Camel metrics
● Introduction to Prometheus and Micrometer
● Introduction to OpenTelemetry for logs, metrics, and traces
● Visualization in Grafana
● Operational metrics: number of messages processed, number of errors, latency, number of 

retries, messages sent to DLQ
● Best practices for alerting and monitoring

Scaling and architectural best practices

● Structuring an integration project
● Organizing route files
● Outsourcing configuration
● Managing environments
● Versioning routes in Git
● Documenting workflows
● Secure endpoints
● Avoid recreating a monolithic ESB
● Define route ownership
● Govern integration capabilities in a platform context

To learn more

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

Assessment 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 personal expectations and 
objectives



regarding 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 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 completes the entire training program.
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