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Hooks & Events: What We’ll Cover

￫ Event Systems in General
￫ What problems does it solve?
￫ Parts of an event system

￫ Exploration of popular Event Systems
￫ Hooks in Drupal 7 & 8
￫ Events in Drupal 8
￫ WordPress Hooks
￫ JavaScript Events
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Patterns

￫ Mediator (centralized)
￫ Observer (distributed)

The implementation of a  
programming pattern that 
allows smaller components of 
a complicated framework to 
communicate with each 
other, modify shared data, 
and otherwise react to 
changes performed on the 
system.
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What is an 
Event 
System?



What 
problem does 
an Event 
System solve?

The goal of an Event System is to:

￫ Prevent tight coupling 
between components

￫ Allow for communicating 
changes throughout 
components

￫ Allows modifications of the 
data of any component by 
almost any other 
component

It does this by acting as a 
mediator between disparate 
parts of the system

6



Sure… but 
what does that 
mean?
Imagine a system without 
hooks/events ...

￫ Each module would have to 
explicitly update the 
components of each other 
module they want to 
interact with

￫ Component interactions 
would cause changes to 
other components that 
result in conflicts and errors

￫ Themes would have to 
override the entire output of 
all modules

￫ Dogs and cats living 
together… Total chaos!
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￫ Event
A specific thing that happened

￫ Context
Details about the event

￫ Subscriber (aka, Listener)
Component that wants to know about an  
event occurrence

￫ Registry
List of subscribers per event

￫ Dispatcher
Delivers event context to subscribers

Parts of an Event System
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Newspapers:
An Event System

(An Analogy)



The latest newspaper 
issue is hot off the press!
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Event



Event Context
A single issue of the 
newspaper containing 
stories, opinions, comics, 
etc
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Event 
Subscribers
The homes that have 
paid for this edition of 
the newspaper
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Event Registry
List of all homes that 
subscribe to  this edition 
of the newspaper
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Event 
Dispatcher
Lil’ Timmy

TODO

￫ TODO
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￫ Event
New issue of the paper comes out

￫ Context
The issue: stories, opinions, comics, etc

￫ Subscriber (aka, Listener)
Sleepy townsfolk, making a cup of coffee

￫ Registry
List of newspaper subscribers

￫ Dispatcher
Kid on a bike w/ bag of newspapers

Overview: Newspaper as an Event System
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Exploration of
Event Systems

￫ Drupal Hooks
￫ WordPress Hooks
￫ Drupal 8 Events
￫ JavaScript



Drupal Hooks



Event - “help”

Subscriber

The function named 
“example_help”

Context

All of the function parameters.
In this case, “$path” and “$arg”

Event, 
Subscriber, &
Context
Drupal hooks are functions 
with specific names.

<module>_<hook name>()
<module>_<hook name>_alter()
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Event Registry

SELECT data
FROM   cache_bootstrap
WHERE  cid='module_implements';
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Drupal hooks registered as 
a serialized array in the 
cache_bootstrap table.
This is why we must clear 
the site cache when adding 
new hooks.



Event 
Dispatcher
module_invoke_all() 
looks in the registry for all 
subscribers to a hook, then 
calls each and provides the 
event context.
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module_invoke_all('help', $path, $arg);



WordPress Hooks



Event, 
Subscriber, & 
Context
WordPress hooks are 
functions, methods, and 
closures that we register with 
these functions:

add_action()
add_filter()
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Event - “pre_get_post”

Subscriber

The function named 
“i_can_name_this_anything”

Context

All of the function parameters.
In this case, “$query”



Event Registry
WordPress hooks are 
registered in a global array 
named $wp_filter 
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<?php

// Show all subscribers in footer.

add_action( 'wp_footer', function() {

  global $wp_filter;

  var_dump($wp_filter);

} );



Event 
Dispatcher
do_action()
apply_filters()

both look at the global 
$wp_filter variable for 
subscribers to the hook, then 
calls each and provides the 
event context.
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Event 
Dispatcher
Continued...
WP_Hook::apply_filters()

loops over the list of 
subscribers ($callbacks) and 
calls each, providing the event 
context ($args)
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Drupal 8 Events
(Symfony)



Event, 
Subscriber, & 
Context
A Symfony event subscriber is a 
class with methods and a list of 
events those methods listen to. 
Context is often an event-specific  
object containing useful data and 
methods about the event.
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Registering 
an Event 
Subscriber
Event subscribers are 
registered as a symfony 
service, tagged with an object 
named “event_subscriber”
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Event 
Dispatcher
Service
Drupal provides a global instance of 
the dispatcher as a service named 
“event_dispatcher”. This dispatcher 
is where subscribers are registered 
when defined in a module’s 
*.services.yml file.
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Event Registry 
& Dispatcher
ContainerAwareEventDispatcher 
contains its registry on a property 
named “$listeners” (array).
The dispatch() method loops 
through the array and calls each 
subscriber with the $event context
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JavaScript Events
(Web)



Event, 
Subscriber, & 
Context
Subscribing to events in 
JavaScript involves adding 
functions as “listeners” to 
DOM elements. The event 
context is an object passed 
into the listener function.

32



Event Registry
The DOM is the event 
registry for JavaScript web 
events.
Functions are registered to 
elements, the document, or 
window with the use of 
addEventListener()
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Event 
Dispatcher
Web events are not a part of 
the core JavaScript language 
— they are agreed upon 
(mostly) APIs built into 
browsers. Browsers detect 
and dispatch events to 
DOM-registered subscribers
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Gotcha!
Nested 
Subscribers
Since DOM elements are 
event subscribers, then 
subscribers can be nested 
within other subscribers.

Event.stopPropagation()
to the rescue.
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<html>

<div> (has click event)

<section> (has click event)

<button> (has click event)



Recap!
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WHAT WE LEARNED

￫ Regardless of the framework, event 
systems share common concepts.

￫ Subscribers are functions.
￫ Registries are a collection subscribers, 

mapped to event names.
￫ Context is just data that subscribers may 

need to understand the event.
￫ Dispatchers loop through the registry, 

call subscribers, and provide them 
context.
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Questions?



Thanks!
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