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CSS

Render Tree

Layout

Paint

JavaScript

CSSOM

DOM

<!doctype html>
<link href=all.css rel=stylesheet />
<script src=app.js ></script>
<body>

<h1>Web Performance</h1>
</body>

body { background-color: green; }
H1   { padding: 10px; }

elem.style.width = "50px";
document.write("test");

HTML

Execution

DOM

Dependency Delayed By Other Resource Blocks



1. Minimize Length (Round-Trips)
2. Minimize Size (Critical Resources)
3. Minimize Weight (Critical Bytes)



Inlining cricital CSS 
and JS “above the 

fold”

Load CSS first, JS 
last

Load non-critical CSS and 
JS asynchronously

Compress images

Progressive
rendering

Single-page 
application

Test your performance

Minify and 
concatenate CSS and JS



PageSpeed Insights

processhtml

UglifyJs & cssmin



Fast Loads
through Caching

Offline Mode 
(Synchronization)

Add-to-Homescreen
and Push Notifations

+ +





App Shell: HTML, JS, CSS, images
with app logic & layout

Content: Fetched on 
demand & may change
more often





<link rel="manifest" href="/manifest.json">
{

"short_name": "WWW PWA",
"icons": [
{"src": "icon-1x.png", "type": "image/png", "sizes": "48x48"}],

"start_url": "index.html?launcher=true"
} 













•

•
•

•



•

•
•



Supported by ~95% of browsers.

Requires TLS Encryption.



self.addEventListener('install', (event) => {
// Perform install steps

}); 

self.addEventListener('activate', (event) => {
// Perform activate steps

}); 

self.addEventListener('fetch', (event) => {
// React to fetch event

}); 



// Send message to browser tab
const client = await clients.get('id');
client.postMessage(someJsonData);

self.addEventListener('push', (event) => {
// Receive push notification

}); 

self.addEventListener('message', (event) => {
// Receive message

}); 



// Default (and maximum) scope is location of Service Worker
// Gets all requests starting with '/path/'
navigator.serviceWorker.register('/path/sw.js');



self.addEventListener('fetch', (event) => {
// React to fetch event
const { url } = event.request;
event.respondWith((async () => {
const request = new Request(url.replace('.com', '.de'))
const response = await fetch(request);
const text = await response.text();
const newText = text.replace('Goethe', 'Schiller');
return new Response(newText, { status: 200 });

})());
}); 

•

•

•

•

•

•



•

•
•

•



•

•

•

•

•

•





•

•

•

•

















Example

↓

>25% cache hits on HTML in production

1500 entries & 0.0019% false positives → 7 KB size
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https://jakearchibald.com/

https://developers.google.com/web/progressive-web-apps/

https://blog.baqend.com/ https://www.igvita.com/

https://developer.mozilla.org/en-US/docs/Web/Apps/Progressive




