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– Phil Karlton

“There are only two hard things in Computer 
Science: cache invalidation and naming things.” 



Agenda
• The cache stack — it’s not just Drupal


• Drupal caching basics — OK, just Drupal


• Cache invalidation — how does it happen?


• Cache headers — seeing what happened


• Caching gotchas — what might happen


• Tips, tricks and workarounds — make things happen
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The cache stack
• 	MySQL / PHP 

• Redis, Memcache 

• Drupal 

• Varnish 

• Content Delivery Network (CDN) 

• Akamai, Fastly, CloudFlare, etc.



Drupal caching basics
• Page caching 

• Internal Page Cache


• Dynamic Page Cache
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Drupal caching basics
• Page caching


• Cacheability metadata 

• cache tags


• cache contexts


• cache max-age



Tags and contexts are arrays.

As the page is being built, tags and contexts of child components are merged with the tags and 
components of their parents.

Page contains all the tags and contexts from all the components on the page, any one of which can 
invalidate the page cache and force a fresh reload. 


If a component doesn’t specify its own metadata, it will be refreshed when a parent component’s 
cache is invalidated.


IMPORTANT SAFETY TIP 

Cacheability 
Metadata 
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Up!

Photo by Sharon McCutcheon on Unsplash



masthead, user, sidebar, node:2, node:3, node:5, 
main

masthead, user 

masthead

sidebar, 
node:2, 
node:3, 
node:5

footer

user

node:2

node:3

node:5

main

sidebar

Bubbling 
in 

action!



Drupal caching basics
• Page caching


• Cacheability metadata


• Cache tables 

• cache_*


• cachetags



Drupal caching basics
• Page caching


• Cacheability metadata


• Cache tables


• Two types of caching 

• Render caching


• Response caching



Render caching

  $build[‘some_block’] = [
    '#theme' => ‘my_template',
    '#items' => $node,
  ];



Render caching

  $build[‘some_block’] = [
    '#theme' => ‘my_template',
    '#items' => $node,
    ‘#cache' => [
      'keys' => ['entity_view', 'node', $node->id()],
      'contexts' => ['languages'],
      'tags' => $node->getCacheTags(),
      'max-age' => Cache::PERMANENT,
    ];
  ];

  DB id:  entity_view:node:123



Response caching
Entity, Response or AccessResult


• CacheableDependencyInterface


• RefinableCacheableDependencyInterface



Response caching
  $object = getObjectFromSomewhere();
  $response = new Response($object);

  $response->addCacheableDependency($object);

  return $response;
}



Response caching
  $object = getObjectFromSomewhere();
  $response = new Response($object);

  $response->addCacheableDependency($object);
  $response->addCacheTags($object->getCacheTags());
  $response->addCacheContexts([‘language’]);

  return $response;



Access caching
  
  // Access result depends on the node's owner, the owner
  // might change.

  $access_result = AccessResult::allowedIf($node->getOwnerId() 
=== $account->id())->addCacheableDependency($node);

  if ($account->id() === \Drupal::currentUser()->id()) {
    $access_result->cachePerUser();
  }
}



Cache invalidation
Entity::invalidateTagsOnSave()

• handles normal tags like node:342786

• does not handle custom tags



Cache invalidation
Entity::invalidateTagsOnSave()

cache_tags.invalidator service 

$tax_tag = ‘taxonomy_term:’ . $tid;
$node_tag = ‘node:’ . $nid’
cache_tags.invalidator:invalidateTags([$tax_tag, 
$node_tag]);

// or, if you can’t inject the service
Cache:invalidateTags([$tax_tag, $node_tag]);



Cache invalidation
The cachetags table 

+-------------------------------------------------+---------------+ 
| tag                                             | invalidations | 
+-------------------------------------------------+---------------+ 
| entity_field_info                               |           434 | 
| entity_types                                    |           420 | 
| 4xx-response                                    |           279 | 
| local_task                                      |           258 | 
| config:system.menu.admin                        |           226 | 
| http_response                                   |           226 | 
| routes                                          |           226 | 
| route_match                                     |           226 | 



Cache invalidation
A cache bin table 

+------------+---------------+------+-----+---------+-------+ 
| Field      | Type          | Null | Key | Default | Extra | 
+------------+---------------+------+-----+---------+-------+ 
| cid        | varchar(255)  | NO   | PRI |         |       | 
| data       | longblob      | YES  |     | NULL    |       | 
| expire     | int(11)       | NO   | MUL | 0       |       | 
| created    | decimal(14,3) | NO   | MUL | 0.000   |       | 
| serialized | smallint(6)   | NO   |     | 0       |       | 
| tags       | longtext      | YES  |     | NULL    |       | 
| checksum   | varchar(255)  | NO   |     | NULL    |       | 
+------------+---------------+------+-----+---------+-------+



Cache headers
• X-Drupal-Cache-Tags and X-Drupal-Cache-Contexts 

In sites/default, cp default.services.yml to services.yml


Set http.response.debug_cacheability_headers to TRUE in your 
services.yml.
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Cache headers
• X-Drupal-Cache-Tags


• Edge-Cache-Tag — Akamai


• Surrogate-key — Fastly


• Cache-Tag — CloudFlare


• X-Cache-Tags — Varnish



Caching gotchas
• What does cacheability metadata do?
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Caching gotchas
• Cacheability metadata bubbles up.


• Early rendering


• *_list cache tags 

e.g. node_list, user_list, etc.



Tips, tricks, workarounds
Use the Memcache or Redis modules. 

• Store cached data in memory 

    



Tips, tricks, workarounds
Views and lists 

• Use the views_custom_cache_tag module to get around the problem with 
*_list tags.


• node_my_type_list v. node_list


• Set cache tags in Views Advanced settings


• Set cache tags in passed arguments



Tags and contexts are arrays.

As the page is being built, tags and contexts of child components are merged with the tags and 
components of their parents.

Page contains all the tags and contexts from all the components on the page, any one of which can 
invalidate the page cache and force a fresh reload. 


If a component doesn’t specify its own metadata, it will be refreshed when a parent component’s 
cache is invalidated.


Big Pipe

• Another thing from Facebook

• Stable in core since 8.3 (4/6/2017)

• Allows for lazy loading
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Tips, tricks, workarounds
Poor cacheability 

    $items[‘personalized'] = [
      ‘#markup’ => “Hello $this>account—>getDisplayName()”,
      ‘#cache’ => [
        ‘cache_tags’ => $this->account->getCacheTags()
      ] 
    ];
    



Tips, tricks, workarounds
Autoplaceholdering! 

    $items[‘personalized'] = [
      '#lazy_builder' =>[
        'user.toolbar_link_builder:renderDisplayName', []
      ],
      '#create_placeholder' => TRUE,
    ];

    public function renderDisplayName() {
      return [
        ‘#markup’ => “Hello $this->account->getDisplayName()”,
      ]
    }



Tips, tricks, workarounds
Plan out your caching strategy in advance. 

• Am I doing something expensive that’s worth caching? 
• If it’s in a render array, give it a cache key.  If it’s an object, 

make it a cacheable dependency.  

• Does this thing vary by permissions, URL, language, etc.? 
• Set appropriate cache contexts for the item. 

• What causes this thing to become outdated? 
• Set cache tags on the item. 

• When do I need to refresh content? 
• If in doubt, invalidate tags yourself.



Tips, tricks, workarounds
root@drupal-web:/app/docroot# drush cr 
 [success] Cache rebuild complete. 
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root@drupal-web:/app/docroot# drush cr 
 [success] Cache rebuild complete. 
root@drupal-web:/app/docroot# drush cr 
 [success] Cache rebuild complete. 
root@drupal-web:/app/docroot# drush cr 
 [success] Cache rebuild complete. 
root@drupal-web:/app/docroot# drush cr 
 [success] Cache rebuild complete. 
root@drupal-web:/app/docroot# drush cr 
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 [success] Cache rebuild complete. 
root@drupal-web:/app/docroot# drush cr  
 [success] Cache rebuild complete. 
root@drupal-web:/app/docroot# drush cr 
 [success] Cache rebuild complete. 
root@drupal-web:/app/docroot# 



Tips, tricks, workarounds
Turn it off    per https://www.drupal.org/node/2598914 
1. Copy sites/default/development.services.yml to sites/
development.services.yml. 

2.  Tell Drupal to use it in settings.local.php  
$settings['container_yamls'][] = DRUPAL_ROOT . ‘/sites/
development.services.yml';

3. Uncomment these lines to turn off render cache and disable dynamic page 
cache 
$settings['cache']['bins']['render'] = 'cache.backend.null';
$settings['cache']['bins']['dynamic_page_cache'] = 
‘cache.backend.null';

4. On D 8.4+ 
$settings['cache']['bins']['page'] = 'cache.backend.null';



Tips, tricks, workarounds
Disable twig cache 
 Edit sites/development.services.yml 

  twig.config:
    ...
    cache: false



Tips, tricks, workarounds

Test with caching on! 



? 
    



Closing credits

 

https://www.drupal.org/u/sunset_bill 

https://www.linkedin.com/in/bgbohling/ 



Resources
• https://www.drupal.org/docs/8/api/cache-api/cache-api 

• https://webdev.iac.gatech.edu/blog/drupal-8-caching-for-dummies 

• https://www.lullabot.com/articles/early-rendering-a-lesson-in-debugging-drupal-8 

• https://pantheon.io/blog/why-we-recommend-redis-drupal-or-wordpress-caching-
backend 

• RenderExampleController.php


