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Joomla CMS is not only a CMS...



Joomla also is a toolkit to build web applications



Joomla CMS 
as “framework”



Building blocks 
provided by 

Joomla



Optional 
features 

provided by 
Joomla



Some examples of custom components I made

● Management Information System for employment agency 
franchisers.

● Membership management system for some specific associations.
● Hot air balloon planning system.

Do not customise the organisation to a general computer application, 
but customise the application to the specific organisation.



Create a custom component

Steps in this presentation:

● Understanding the domain: specific terms and functionality.
● Relations between entities.
● Generating boilerplate code.
● Building blocks: MVC and Dependency Injection.
● Built-in optional features.
● Testing, security and accessibility.



Example: hot air balloons planning system



Hot air balloon



Hot air balloon



Hot air balloon



Hot air balloon



Planned flights

● A company owns balloons. A balloon is identified with a call-sign. 
(e.g.: PH-PAF)

● A balloon has a specific capacity: how many passengers fit in the 
basket? (e.g.: 16)

● Because of thermals flights are only possible twice a day: morning and 
evening. 

● Flights are planned by a planner with a balloon on a date + morning or 
evening. Mostly from specific departure places.

● Customers can buy a ticket, valid for a specific number of 
passengers.

● With a ticket customers can make a reservation for a flight.
● Due to wind or rain (or Covid19 measures) a flight can be cancelled.
● Customers have to make a new reservation after a flight was cancelled.



Available places in planned flights



Buying tickets  and rebooking

● Buy a ticket for a specific flight (for x persons).
● Number of free places has to be updated after the buy.
● Dependent on weather conditions flight goes ahead or is cancelled.
● When a flight is cancelled, client has to rebook via the site.



Create a custom component

Steps in this presentation:

● Understanding the domain: specific terms and functionality.
● Relations between entities.
● Generating boilerplate code.
● Building blocks: MVC and Dependency Injection.
● Built-in optional features.
● Testing, security and accessibility.



ERD

Entity 
Relationship

Diagram



Many-to-one 
(n:1) 

relationship



Many-to-one (n:1) relationship automatically in sql.



Many-to-one (n:1) relationship automatically in list query.



Only 1 planned 
flight per ticket



Extending the structure
● Client wants to be able to see history of reservations



Many-to-many 
(n:n) 

relationship: 

use a 
pivot / junction 

table.



Pivot table automatically in sql.

Magazine article:
Tools to build a Component - 3: Creating a Component!

https://magazine.joomla.org/all-issues/september-2024/tools-to-build-a-component-3-creating-a-component


And automatically in generated code.



Extending more, and more, and more…

● Client wants to join smaller flights to a bigger one, “flight bundles”.
● Client buys another company: multiple brands and websites.
● BalloonPlanner apart in a SaaS, flights are planned centrally, 

communicating with sites of several brands, where a list of planned 
flights is published. Some flights are on multiple sites.

● Tickets are bought on separate sites, each with their own list of 
flights and available places, but centrally handled in the 
BalloonPlanner (and then pushed to other sites to adjust the 
number of available places.

● Different products and prices, all set in the central BalloonPlanner.

It grew and grew, from client wishes. And there are many more plans…





Communication 
with 

web services



● Clients want new features.
● Adaptations to the code 

take much time.
● Hence: loose coupling.
● Open-closed principle.

Ideal: 
only adding code, 

changing existing code 
as little as possible.



Process modeling: Event storming





Create a custom component

Steps in this presentation:

● Understanding the domain: specific terms and functionality.
● Relations between entities.
● Generating boilerplate code.
● Building blocks: MVC and Dependency Injection.
● Built-in optional features.
● Testing, security and accessibility.



Model Driven Engineering (MDE): generating boilerplate



Extension Generator (a Joomla component).

Magazine series about tools to build a component:
code generators, a.o. Component Creator, Joomla Component Builder, and Extension Generator

https://magazine.joomla.org/all-issues/may-2025/tools-to-build-a-component-9-overview-and-conclusion
https://magazine.joomla.org/all-issues/november-2024/tools-to-build-a-component-5-component-creator
https://magazine.joomla.org/all-issues/january-2025/tools-to-build-a-component-7-joomla-component-builder
https://magazine.joomla.org/all-issues/april-2025/tools-to-build-a-component-8-extension-generator


Create a custom component

Steps in this presentation:

● Understanding the domain: specific terms and functionality.
● Relations between entities.
● Generating boilerplate code.
● Building blocks: MVC and Dependency Injection.
● Built-in optional features.
● Testing, security and accessibility.



MVC

Controller is an “aggregate root”: the common door to this MVC-triad.



Dependency Injection

Article in magazine: Dependency Injection: What and Why?

https://magazine.joomla.org/all-issues/december-2025/dependency-injection-what-and-why


Optional 
features 

provided by 
Joomla



Built-in Bells & Whistles
● Languages and translations:

○ Language strings.
○ Multilingual associations.

● General parameters.
● Locking, check out / check in.
● Explicit item ordering.
● List view features:

○ Filters and search.
○ Sort on column.
○ Hide table columns.

● Access Control Lists (ACL) - users and rights

Magazine article:
Tools to build a Component - 4: Built-in Extras and some Setup Tools

https://magazine.joomla.org/all-issues/october-2024/tools-to-build-a-component-4-built-in-extras-and-some-setup-tools


More built-in Bells & Whistles
● Transversal = orthogonal = horizontal features

= features provided by another component:
○ Categories.
○ Tags.
○ Additional (Custom) Fields.
○ Routing, SEF URLs, alias handling.
○ Workflows.
○ Versioning.
○ Email templates.
○ Caching.
○ Scheduler, Task plugins.
○ Finder plugins.
○ Action logs.



And more built-in Bells & Whistles…

● Web services API.
● Custom Form Fields.
● Form validation.
● Custom Toolbar buttons.
● Batch processing.
● Pagination.
● Structured Content, schema.org.
● (Un)Publish, Trash and Archive.
● Utilities, like file handling, email cloak, etc.
● Modules as extra view.
● Plugins as decoupled extensions.
● etc.



Create a custom component

Steps in this presentation:

● Understanding the domain: specific terms and functionality.
● Relations between entities.
● Generating boilerplate code.
● Building blocks: MVC and Dependency Injection.
● Built-in optional features.
● Testing, security and accessibility.



Setting up your repo for testing 

● See weblinks repo for an example.
● Add via composer:

○ PHP Codesniffer, PHP CS Fixer
○ PHPUnit (unit tests),  PHPStan (static analysis)

https://github.com/joomla-extensions/weblinks


Setting up your repo for testing 

● Add Cypress via npm (package.json)



Magazine articles:
Test your Extension, Part 1: PHPUnit
Test your Extension, Part 2: Cypress

https://magazine.joomla.org/all-issues/october-2025/test-your-extension,-part-1-phpunit
https://magazine.joomla.org/all-issues/november-2025/test-your-extension-part-2-cypress


Static analysis with PHPStan

Magazine article:
Test your Extension, Part 3: PHPStan

https://magazine.joomla.org/all-issues/january-2026/test-your-extension-part-3-phpstan


Tests firsts and BDD



Tests firsts and BDD



Accessibility

Magazine article:
Test your Extension, Part 4: Accessibility

https://magazine.joomla.org/all-issues/february-2026/test-your-extension-part-4-accessibility


Accessibility



Security

● Check all user input!
● Use Prepared statements in SQL.

Magazine article:
Test your Extension, Part 5: Security

https://magazine.joomla.org/all-issues/march-2026/test-your-extension-part-5-security


Never done it… so I think I can do it!

Follow your dreams…



Ethics

… but remain aware of the consequences of your actions.



Joomla is more than a CMS.

Joomla also is a toolkit to build web applications.



Articles in Joomla Community Magazine

● Series about tools to build a component:
○ Episode 3 is about relationships between entities. 
○ Episode 4 is about built-in features that you optionally can use in your component.
○ Episode 4 - 8 about code generators, a.o: Component Creator, Joomla Component Builder, 

and my own Extension Generator. 
● Article about Dependency Injection.
● Series about testing your extension:

○ 3 episodes about tools: PHPUnit, Cypress, and PHPStan.
○ Episode 4 about testing accessibility.
○ Episode 5 about testing security.

Herman Peeren
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