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Cutting The Mustard

• We can use server-side device detection using UA 
strings with DeviceAtlas, WURFL etc.

• We can use client-side feature detection to split 
browsers into groups “HTML4” / “HTML5”.

• JS: 
if (  
   'querySelector' in document &&  
   'localStorage' in window &&  
   'addEventListener' in window ) {  
   // HTML5 browser detected; load the JS app  
}  



Cutting The Mustard

• JS: 
if (  
   'querySelector' in document &&  
   'localStorage' in window &&  
   'addEventListener' in window ) {  
   // HTML5 browser detected; load the JS app  
}  

• HTML5 Browsers: 
IE9+, FF 3.5+, Opera 9+, 
Safari 4+, Chrome 1+, iOS1+, 
Android phone and tablets 2.1+, 
Blackberry OS6+, Win 7.5+, 
Mobile Firefox, Opera Mobile

• HTML4 Browsers: 
IE8-, Blackberry OS5-, 
Nokia S60 v6-, Nokia S40, 
Symbian,  Windows 7 Phone (pre-
Mango), a plethora of legacy 
devices.



Cutting The Mustard

• JS: 
if ('visibilityState' in document) {  
   // HTML5 browser detected; load the JS app  
}  

• HTML5 Browsers: 
IE9+, FF 3.5+, Opera 9+, 
Safari 4+, Chrome 1+, iOS1+, 
Android phone and tablets 2.1+, 
Blackberry OS6+, Win 7.5+, 
Mobile Firefox, Opera Mobile

• HTML4 Browsers: 
IE8-, Blackberry OS5-, 
Nokia S60 v6-, Nokia S40, 
Symbian,  Windows 7 Phone (pre-
Mango), a plethora of legacy 
devices.





“Cutting the Mustard” technique 
deduces  device capability from browser 
version, which is no longer something 
we can do reliably these days.



E.g. cheap Android phones in developing 
countries mostly run Chrome and will 
cut the mustard despite their limited 
memory and CPU capabilities.



We can target low-end phones with a  
Device Memory API. Strategy:  feature 
detect based on the API, and fall back to 
“cutting the mustard” technique only if 
it’s not supportred.























Choose A Performance Baseline

• Define custom metrics: how fast can we render important 
pixels  and provide input responsiveness for them.

— Test devices: Moto G4, mid-range Samsung, Nexus 5X,  
— Throttle: 300ms RTT, 1.5/0.7Mbps up with 5× CPU slowdown,  
— Budget: SpeedIndex < 1250, TTI < 5s, Critical budget < 170Kb,  
— Critical payload: first 14–16Kb (with 400ms RTT in 1s). 
— JavaScript has the heaviest cost of the experience. 
— Parse/exec times can be 2–5x times higher on low-end devices. 
— CPU hogs/memory are becoming a new bottleneck,  
— Optimize with tree-shaking, scope hoisting, code-splitting etc. 
— Goal: keep the time-to-interactive close to first meaningful paint.



Check Code Coverage

95%
unused



JavaScript Bundle Auditing

`unicode` is 1.6MB parsed JS

import-cost for Visual Code

npm run build --report

BundlePhobia

Webpack Bundle Analyzer









  <img src="animation.gif"> 7.3MB
960KB
1.3MB

<video autoplay muted playsinline>

  <source src="video.webm" type="video/webm">

  <source src="video.mp4" type="video/mp4">

</video>80%+ savings

Replace Animated GIFs with <video>

ffmpeg -i animation.gif -b:v 0 -crf 40 -vf scale=600:-1 video.mp4









LazySizes

 import lazysizes from 'lazysizes'

 <script src="lazysizes.min.js"></script>

 <!-- non-responsive: -->

 <img data-src="image.jpg" 

      class="lazyload"/>

 <!-- responsive: -->

 <img class="lazyload"

   data-sizes="auto"

   data-src="image2.jpg" 

   data-srcset="image1.jpg 300w,

     image2.jpg 600w,

     image3.jpg 900w"/>

1. Include library

2. Use





<link rel="preload" as="script" href="critical-script.js">

<link rel="preload" as="style" href="theme.css" importance="low" onload="this.rel=stylesheet">

<style>/* critical-path styles */</style>

<img src="hero.jpg" importance="high">

<img src="meme.gif" importance="low">

<!-- superfluous fetch requests -->

<script>

  fetch('/api/related.json', { importance: 'low' });

</script>

<!-- scripts at the end of the document -->

<script src="critical-script.js"></script>

Experimental Feature: Priority Hints

github.com/WICG/priority-hints



Critical path optimisation
Tools
Critical

Penthouse
loadCSS

 <head>

  <style>/* Inlined critical styles */</style>

  <link href="app.css" rel="preload" as="style" 

    onload="this.onload=null;this.rel='stylesheet'">

 </head>

 <body>

   <div id="app">

     <!-- AppShell markup -->

   </div>

   <noscript>

     <link href="app.css" 

           rel="stylesheet">

   </noscript>

 </body>



“ Even with HTTP/1, putting critical CSS 
in a separate file on the root domain has 
benefits, sometimes even more than 
inlining due to caching. Browsers 
speculatively open a second HTTP 
connection to the root domain when 
requesting the page, which removes the 
need for a TCP connection to fetch CSS. 

— Philip Tellis 
https://www.smashingmagazine.com/2018/01/front-end-performance-checklist-2018-pdf-pages/





alpha

github.com/guess-js



Guess.js: Predictive Fetching

Analyze User 
Navigations

Model Next Page 
Predictions

(Markov Chains)

Map “Pages” to
JavaScript router

Bundle JavaScript 
routes into chunks

GA module Guess Parser Guess Webpack Plugin

+ Experimental support for predictive prefetching for static sites

By Minko Gechev, Addy Osmani, Kyle Mathews & Katie Hempenius

github.com/guess-js

Prefetch next JavaScript 
chunks a user is likely to visit 

as they browse.











“ If machine learning algorithms can 
classify a complex set of thousands of 
handwritten symbols — such as 
handwritten Chinese characters — with a 
high degree of accuracy, then we should 
be able to classify the 150 components 
within our system and teach a machine to 
recognize them. 

 

— Benjamin Walkins 
https://airbnb.design/sketching-interfaces/

https://airbnb.design/sketching-interfaces/


















No push – first view 



No push – repeat view 



Push – first view 

Pushed



Push – repeat view 

Pushed



QUIC is better than TCP, HTTP/2 (and 1.1) (on lossy networks)

Langley et al., The QUIC Transport Protocol: Design and Internet-Scale Deployment, 2017
Cook et al., QUIC: Better for What and for Whom?, 2017

Megyesi et al., How quick is QUIC?, 2016

14% faster than TCP (H1.1 and H2) on 4G

20% slower with loss vs TCP H1.1 100% and H2 >200% 

20% less rebuffering for YouTube in India



Is QUIC really better than TCP, HTTP/2 (and 1.1) ?

Bhat et al., Not so QUIC: A Performance Study of DASH over QUIC, 2017
Kakhki et al., Taking a Long Look at QUIC, 2017

Carlucci et al., HTTP over UDP: an Experimental Investigation of QUIC, 2015

100% slower than TCP if packet re-ordering

Up to 75% less Mbps than TCP for DASH streaming

30% slower than TCP H1.1 on fast lossy network 



   QUIC costs 

≈2x CPU
    Compared to TCP/TLS

Langley et al., The QUIC Transp     t Protocol: Design and Internet-Scale Deployment, 2017

Userspace
overhead

   QUIC costs 

≈2x CPU
    Compared to TCP/TLS

Langley et al., The QUIC Transp     t Protocol: Design and Internet-Scale Deployment, 2017

Userspace
overhead



58% of time 

CPU, not network
Was slowdown cause

On mobile

Kakhki et al., Taking a Long Look at QUIC, 2017

Userspace
overhead































Service Workers: Foundation

• Service worker is a background process running JS. It 
behaves like a proxy server on a user’s device.

• Websites register a service worker; it then intercepts all 
network traffic between the site and the outside world. 

•• Once installed, browsers dispatch events to the service 
worker first, for each network request.

• Goal: a reliable “native” proxy that would deliver 
content when users are both online and offline.



Offline Strategy

• Depending on complexity, we might use offline caching, 
background processes, push notifications…

• A common offline strategy is quite simple:

— Explicitely cache resources like CSS, JS, fonts, images; 
— Cache the homepage to display it when network fails;  
— For other pages, have a “fallback” offline page.

• In general, the strategy is all about what we choose to 
cache — e.g. assets, templates, entire pages, helpers.
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• Depending on complexity, we might use offline caching, 
background processes, push notifications…

• A common offline strategy is quite simple:

— Explicitely cache resources like CSS, JS, fonts, images; 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Offline Strategy

• We need to register a Service worker first.

• JavaScript: 
if (navigator.serviceWorker) {  
    navigator.serviceWorker.register(  
        '/sw.js', {  
            scope: '/'  
    });  
}  
 

• sw.js sits in the root to act on any request; otherwise it acts 
on requests to a directory in which it resides.



Offline Strategy

• JavaScript: 
if (navigator.serviceWorker) {  
    navigator.serviceWorker.register(  
        '/sw.js', {  
            scope: '/'  
    });  
}  
 

• sw.js sits in the root to act on any request; otherwise it acts 
on requests to a directory in which it resides.

• Caching of sw.js is capped for 24h via Cache-Control. 
Browsers will review the file when accessing the site.



Offline Strategy

• sw.js sits in the root to act on any request; otherwise it acts 
on requests to a directory in which it resides.

• Next, we need to install the registered service worker.

self.addEventListener('install', function (event) {  
    event.waitUntil(updateStaticCache());  
});  
 
// Update 'version' if you need to refresh the cache  
var staticCacheName='static';  
var version='v1::';



Offline Strategy

• Next, we need to install the registered service worker.

self.addEventListener('install', function (event) {  
    event.waitUntil(updateStaticCache());  
});  
 
// Update 'version' if you need to refresh the cache  
var staticCacheName='static';  
var version='v1::';

• By adding a version number (version), we can easily update 
the cache later just by updating the version number.



Offline Strategy

• We’ll populate cache with updateStaticCache().

// Store core files in a cache (incl. 'offline' page)  
function updateStaticCache() {  
    return caches.open(version + staticCacheName)  
        .then(function (cache) {  
            return cache.addAll([  
              'js/scripts.js',  
              'css/styles.css',  
              'images/logo.svg',  
              'fonts/webfont.woff',  
              '/',  
              '/offline']);  
        });  
};



Offline Strategy

• Now we can activate the service worker. We’ll clean up any 
outdated caches (checking the version number).

self.addEventListener('activate', function (event) {  
    event.waitUntil(  
        caches.keys()  
           .then(function (keys) {  
               // Remove caches whose name is no longer valid  
               return Promise.all(keys  
                  .filter(function (key) {  
                      return key.indexOf(version) !== 0; })  
                  .map(function (key) {  
                      return caches.delete(key); })  
               );  
           })  
     );  
});





Offline Strategy

• Register a service worker  ✓
• Install a service worker  ✓
• Versioning setup for a service worker  ✓
• Cache population setup for a service worker  ✓
• Activate a service worker  ✓
• Managing cache for a service worker  ✓
• Intercepting requests with a service worker.



Offline Strategy

self.addEventListener('fetch', function (event) {  
    var request = event.request;  
    // Always fetch non-GET requests from network  
    if (request.method !== 'GET') {  
        event.respondWith(  
            fetch(request)  
            .catch(function () {  
                return caches.match('offline.html');  
             });  
        );    
    return;  
}

• The fetch event is fired every time the browser is 
going to request a file. We can intercept that request:











Offline Strategy

• For HTML requests, try the network first. If it fails, 
try to fetch cache. If all fails, show the offline page.

• For file requests, try to fetch files from cache first. 
If it fails, make a network request. If it fails, use fallback.



if (request.headers.get('Accept').indexOf('text/html') !== -1) {  
    event.respondWith(  
        fetch(request)  
            .then(function (response) {  
                // Put a copy of this page in the cache  
                var copy = response.clone();  
                caches.open(version + staticCacheName)  
                    .then(function (cache) {  
                        cache.put(request, copy);  
                    });  
                return response;

             })

             .catch(function () {  
                 return caches.match(request)  
                     .then(function (response) {  
                         return response || caches.match('/offline.html');

                     })  
              })  
     );  
     return;  
}



if (request.headers.get('Accept').indexOf('text/html') !== -1) {  
    event.respondWith(  
        fetch(request)  
            .then(function (response) {  
                // Put a copy of this page in the cache  
                var copy = response.clone();  
                caches.open(version + staticCacheName)  
                    .then(function (cache) {  
                        cache.put(request, copy);  
                    });  
                return response;

             })

             .catch(function () {  
                 return caches.match(request)  
                     .then(function (response) {  
                         return response || caches.match('/offline.html');

                     })  
              })  
     );  
     return;  
}



Offline Strategy

• For HTML requests, try the network first. If it fails, 
try to fetch cache. If all fails, show the offline page.

• For file requests, try to fetch files from cache first. 
If it fails, make a network request. If it fails, use fallback.



// For non-HTML, try cache first, then fall back to the network  
event.respondWith(  
    caches.match(request)  
        .then(function (response) {  
            return response || fetch(request)  
                .catch(function () {  
                    // If request is img, show offline placeholder  
                    if (request.headers.get('Accept').  
                        indexOf('image') !== -1) {  
                            return new Response(  
                            '<svg.. />', { headers: { 'Content-  
                            Type': 'image/svg+xml' }}  
                            );  
                        }  
                });  
        })  
);  
                    
          



Offline Strategy

• Register a service worker  ✓
• Install a service worker  ✓
• Versioning setup for a service worker  ✓
• Cache population setup for a service worker  ✓
• Activate a service worker  ✓
• Managing cache for a service worker  ✓
• Intercepting requests with a service worker ✓



Service Workers Gotchas

• Service workers require a secure connection 
(HTTPS) and are based on Promises.

• Cache API is completely separate from HTTP cache. 
Response is a stream; to cache it, you need to copy it first.

• A service worker can have multiple caches and can be 
registered many times; the browser will figure it out.





















What if you’ve designed a rich visual 
experience for your website or app, but it 
makes the website hardly usable on low 
battery? How do you make sure that your 
websiter remains “responsive” then?





The Battery Status API talks to the 
device’s hardware and provides 
accurate data about the device’s 
charging state. Accessible via 
navigator.getBattery().



• JavaScript: 
if (navigator.getBattery) {  
    // Battery API available.  
}  
else {  
    // No Battery API support.  
    // Handle error accordingly.  
}

• JavaScript: 
navigator.getBattery()  
    .then(function(batteryManager) {  
        // Get current charge in percentages.  
        var level = batteryManager.level * 100;  
    })  
 
    .catch(function(e) {  
        console.error(e);  
    });



getBattery()  returns a promise   
and resolves with a batteryManager 
object containing information about 
the current status of the hardware.



— batteryManager.level returns the current 
charge, a float between 0 and 1. 

— batteryManager.charging returns if the 
device is on power supply (true/false). 

— batteryManager.chargingTime returns 
remaining time in sec till fully charged.  

— batteryManager.dischargingTime returns 
remaining time until battery is dead.

— auto-fill tries to put the largest number of 



— batteryManager.onlevelchange  
— batteryManager.onchargingchange  
— batteryManager.onchargingtimechange  
— batteryManager.ondischargingtimechange

— auto-fill tries to put the largest number of 

The Battery Status API also 
provides events that can be used to 
monitor changes in above properties.



getBattery()  returns a promise   
and resolves with a batteryManager 
object containing information about 
the current status of the hardware.



• JavaScript: 
navigator.getBattery()  
    .then(function(battery) {  
        // Switch to Power Save for non-charging, low battery. 
        battery.onlevelchange = function() {  
            if (battery.level < 0.3 && !battery.charging) {  
                powerSavingMode = true;  
            // Remove parallax, web fonts, map embeds, video, JS 
            // Save user’s data, inform them about low battery 
            }  
        }  
    }  
    .catch(function(e) {  
        console.error(e);  
    });







4G+ get <video> 2G-3G get static <img>

~1MB ~30KB

Adapt based on user’s effective network connection

navigator.connection.effectiveType









3rd-party scripts often ruin a dedicated 
performance effort. Their metrics isn’t 
influenced by end user experience, and 
usually we can’t control them much.



They often download unknown, 
dynamic resources which change 
between page loads. So neither hosts 
nor resources are usually known.



Understand the impact of scripts first. 
Generate a request map that exposes 
fourth-party calls and detect when 
the scripts change/call other scripts.













Chrome’s native ad-blocker blocks ads 
deemed “unacceptable” by the Coalition of 
Better Ads, an industry group that counts 
Google and Facebook among its members.  
Starting from Feb 15, 2018 — by default.









requestmap.webperf.tools





requestmap.webperf.tools
/render/[ID]







$ awk -F',' '$2 != "Target Site" { print $1 }' cnn.csv

Field Separator 

is a comma

If the second entry 
is not ‘Target Site’

Print the first entry 
(Domain)







0s

2.5s

5s

7.5s

10s

Load Start Render SpeedIndex

Before After















72.66.115.13
WebPageTest’s blackhole endpoint to test if any 
of 3rd-party-scripts cause a front-end SPOF. 
An endpoint that makes requests disappear.





<iframe>
Best option as scripts run in the context of the 
iframe and don’t have access to the DOM.



— Race resource downloads with a timeout.  
Use a Service Worker to return an empty 
response if the resource hasn’t responded 
within a certain timeout.

To mitigate performance penalties of 
these scripts, we can apply a few 
strategies to constrain their impact:

— <iframe sandbox="allow-scripts”>  — <iframe sandbox="allow-scripts">  



— Race resource downloads with a timeout.  
Use a Service Worker to return an empty 
response if the resource hasn’t responded 
within a certain timeout.

— <iframe sandbox="allow-scripts">  
 

E.g. prevent scripts from running, alerts, 
form submission, plugins, access to top 
navigation etc. Constrain to bare minimum.





“ The primary use for SafeFrames is to 
encapsulate external HTML content with 
<script> tags while protecting the host 
page from content that could otherwise 
inadvertently or purposefully affect the 
host site in unexpected ways.





“ [...] It specifies an API that provides 
communication protocols between the host 
site and external content. Using SafeFrame, 
the host can provide information to externals, 
and the external content can request services 
from the host (i.e. expansion). 



— Race resource downloads with a timeout.  
Use a Service Worker to return an empty 
response if the resource hasn’t responded 
within a certain timeout.

— <iframe sandbox="allow-scripts">  
 

E.g. prevent scripts from running, alerts, 
form submission, plugins, access to top 
navigation etc. Constrain to bare minimum.



— <iframe sandbox="allow-scripts">  
 

E.g. prevent scripts from running, alerts, 
form submission, plugins, access to top 
navigation etc. Constrain to bare minimum.

— Use SafeFrame and Intersection Observer  

Enable ads to be iframed while dispatching 
events or getting the information needed 
from the DOM (e.g. ad visibility).





Observers help us observe and react to 
changes to the DOM. It’s applied in various 
async APIs: MutationObserver, FetchObserver, 
PerformanceObserver, ResizeObserver, 
IntersectionObserver.



Observer is a replacement for slow, sync, 
rendering-intense scroll event listeners. They 
are async, use callback functions and give us 
access to pre-computed properties.



Intersection Observer was designed 
specifically with ads and social widgets in 
mind, which often use iframes and can benefit 
from knowing whether they are in view.



The Intersection Observer API provides 
a way to async observe changes in the 
intersection of a target element with an 
ancestor element or with a top-level 
document’s viewport.





Intersection Observer

// Creating an observer  
var options = {  
    root: document.querySelector('#iframe'),  
    rootMargin: '0px',  
    threshold: 1.0  
}  
 
var observer = new IntersectionObserver(callback, options);  

// Targeting an element to be observed  
var target = document.querySelector('#cta-button');  
observer.observe(target);



— root defines the element that is used as the 
viewport for checking visibility of the target. 
Defaults to the browser viewport.  

— rootMargin is CSS-alike property for setting 
margin around the root, so you can start 
taking action before element is visible. 

— threshold indicates at what percentage of the 
target’s visibility the observer’s callback 
should be executed. E.g. 0.5,  [0, 0.5, 1].

— auto-fill tries to put the largest number of 



Intersection Observer

// Creating an observer  
var options = {  
    root: document.querySelector('#iframe'),  
    rootMargin: '0px',  
    threshold: 1.0  
}  
 
var observer = new IntersectionObserver(callback, options);  

// Targeting an element to be observed  
var target = document.querySelector('#cta-button');  
observer.observe(target);



“ If an iframe observes one of its elements, both 
scrolling the iframe as well as scrolling the 
window containing the iframe will trigger the 
callback at the appropriate times. For the 
latter case, however, rootBounds will be set 
to null to avoid leaking data across origins.



Intersection Observer Use Cases

• The API is useful primary when dealing with third-
party assets, but it can also be used in other scenarios:

— Native lazy-loading of content as a page is scrolled,  
— Infinite scroll can be implemented easier, 
— Reporting of visibility of ads/iframes across viewports,  
— Conditional loading for extensive JS calculations,  
— Trigger animations and transitions on demand, 
— Start/Stop autoplaying videos and carousels when out of view,  
— Stop observing the item with observer.unobserve(target), 
— Polyfill replicates the functionality for legacy browsers.



















“ With CSS Custom Properties, we 
now can separate logic from 
design, effectively separating 
variable declarations from 
property declarations. Because 
logic lives above design then, I like 
to call this separation logic fold. 

 

— Mike Riethmueller 
https://vimeo.com/235428198



“ All variable expressions and calc 
statements that use CSS custom 
properties will be recalculated when 
the variable is redefined.  Unlike 
preprocessors, they have knowledge 
of the DOM and can be scoped to 
DOM elements. 

 

— Jonathan Harrell 
https://jonathan-harrell.com/unlocking-benefits-css-variables/









Cascade.

Big Bang 
Redesign: 
Smashing 
Magazine’s 
Relaunch

Problem.







CSS Custom Properties are dynamic CSS 
properties. They are scoped by a selector, 
and used inside a declaration block. It 
can be the :root selector, or any other 
valid selector.





We can retrieve the value of a custom 
property anywhere we would otherwise 
use a value in a property declaration. 
Fallback is provided as second argument.





They can’t be used in media queries, or 
selectors including :nth-child. Variables 
in preprocessors are static whereas 
custom properties are dynamic.



We don’t have to change where the 
custom property is used — we change the 
value of the custom property with CSS. 
We can have different values in different 
places or context on the same page.





Custom Properties are subject to 
inheritance and cascade. By default they 
are like local variables, scoped to and 
inherited by the specific selectors we 
apply them to.



Global variables (colors, type etc.) tend to 
be static, better suited for preprocessors. 
Local variables tend to be dynamic, 
better suited with Custom Properties.



Always change the value not the 
variable. It’s easy to do because this is 
exactly how we do things with 
preprocessors, but it makes little 
sense with custom properties.









Media queries have only been used to 
change the value of custom properties. 
Notice that there is only one place 
where the var() statement is used.



— If it changes, it’s a variable. 
Properties changed via MQs are inherently 
dynamic. When changing CSS properties, 
place this value in a custom property.

Custom Properties can help us 
organize “responsive” logic and make 
working with media queries easier:

— <iframe sandbox="allow-scripts”>  



— If it changes, it’s a variable. 
Properties changed via MQs are inherently 
dynamic. When changing CSS properties, 
place this value in a custom property.

— Separate logic from design. 

MQs could only be used to change the value 
of custom properties. Logic lives on the top, 
implementation details at the bottom.

— The logic fold. 



— Separate logic from design. 

MQs could only be used to change the value 
of custom properties. Logic lives on the top, 
implementation details at the bottom.

— The logic fold. 

Above the fold contains all preprocessor 
variables and custom properties. Everything 
living below the fold is highly declarative.

place this value in a custom property.



























Theming.





HTTP/1.1 Deployment Strategy
<ul class="promo-boxes promo-boxes__coming-up">  
 

   <li class="for-members">  
    <a href="design-systems.html">  
       <time>…</time>  
       <h4>…</h4>  
       <p>…</p>  
    </a>  
   </li>  
 

   <li class="for-supporters">  
    <a href="new-webinars.html">  
       <time>…</time>  
       <h4>…</h4>  
       <p>…</p>  
    </a>  
   </li>  
   ... 
 

</ul>



Defining The Fold

.promo-boxes {  
    --box-color: $dark-grey;  
    --box-bg: #fff;  
 

    .high-contrast & {  
         --box-color: $black;  
    }  
}  
 

.promo-boxes__box.for-members:not(.for-supporters) {  
    --box-bg: lighten($green, 49%);  
}
 

.promo-boxes__box.for-supporters:not(.for-free) {  
    --box-bg: lighten($blue, 49%);  
}

.promo-boxes__box {  



.promo-boxes {  
    --box-color: $dark-grey;  
    --box-bg: #fff;  
 

    .high-contrast & {  
         --box-color: $black;  
    }  
}  
 

.promo-boxes__box.for-members:not(.for-supporters) {  
    --box-bg: lighten($green, 49%);  
}
 

.promo-boxes__box.for-supporters:not(.for-free) {  
    --box-bg: lighten($blue, 49%);  
}

.promo-boxes__box > .label {  
    background-color: var(--box-bg, #fff);  
    color: var(--box-color, $dark-grey);  
}



    --box-bg: #fff;  
 

    .high-contrast & {  
         --box-color: $black;  
    }  
}  
 

.promo-boxes__box.for-members:not(.for-supporters) {  
    --box-bg: lighten($green, 49%);  
}
 

.promo-boxes__box.for-supporters:not(.for-free) {  
    --box-bg: lighten($blue, 49%);  
}

.promo-boxes__box > .label {  
    background-color: var(--box-bg, #fff);  
    color: var(--box-color, $dark-grey);  
}

.promo-boxes__box {  
   background-color: var(--box-bg, #fff);  
   color: currentColor;  
}



    --box-bg: #fff;  
 

    .high-contrast & {  
         --box-color: $black;  
    }  
}  
 

.promo-boxes__box.for-members:not(.for-supporters) {  
    --box-bg: lighten($green, 49%);  
}
 

.promo-boxes__box.for-supporters:not(.for-free) {  
    --box-bg: lighten($blue, 49%);  
}

.promo-boxes__box > .label {  
    background-color: var(--box-bg, #fff);  
    color: var(--box-color, $dark-grey);  
}

.promo-boxes__box {  
   background-color: #fff;  
   background-color: var(--box-bg, #fff);  
   color: currentColor;  
}







.promo-boxes__box {  
    background-image: linear-gradient(to right,  
                      #ccc 50%, var(--box-bg) 50%);  
    background-position: 0;  
    background-size: 200%;  
    opacity: 0;  
    transition: all .3s ease-in-out;  
}

.promo-boxes__box:hover {  
    background-position: -100%;  
    opacity: 1;  
}









“ For a long time, we could achieve 
multi-colored SVG symbol icons only 
with in-file style declarations. 
Because CSS custom properties are 
inherited, we can use them to apply 
different colors to different parts of 
SVGs. 

 

— Sarah Dayan 
https://frontstuff.io/multi-colored-svg-symbol-icons-with-css-

variables













“ We want to have a different color for 
each part of the icon. We want to fill 
each path with a different color, without 
altering other instances, and we want to be 
able to override it if necessary.





“ We’re trying to style .path1, .path2 
and .path3 as if they were nested in .icon-
colors, but they aren’t. The <use> element 
isn’t a  placeholder that gets replaced by 
your SVG definition. It’s a reference which 
clones the content it’s pointing to into 
the shadow DOM.









Intrinsic Ratio For Videos

• To ensure the intrinsic 4:3 or 16:9 ratios for 
videos, we create a box with the proper ratio, 
then stretch the video inside to fit the 
dimensions of the box.

• HTML: 
<div class="wrapper-with-intrinsic-ratio">  
    <div class="element-to-stretch"></div>  
</div>                                    



Intrinsic Ratio For Videos

• CSS: 
.wrapper-with-intrinsic-ratio {  
    position: relative;  
    padding-top: 25px;      /* player chrome */  
    padding-bottom: 56.25%; /* 9:16 = 0.5625 */  
    height: 0; }

   .element-to-stretch {  
       position: absolute;  
       top: 0;  
       left: 0;  
       width: 100%;  
       height: 100%;  
       background: teal; }











The Psuedo Element Tactic

• Apply the % padding to a pseudo element 
instead of the box itself. Float the pseudo-
element, so content inside flows into the box.







Intrinsic Ratio With CSS 
Custom Properties

• We can add flexibility by using CSS Custom 
Properties scoped to the element we need it on.



• We use [style*="--aspect-ratio"] as a hook to 
target the appropriate boxes. 

• Make sure the height comes from intrinsic ratio.





• We set position: relative on the container, 

• Create a pseudo-element for “padding hack”, 

• Use calc() and var() to calculate padding, 

• Style box to match dimensions of its container.









Many layout issues can be easily resolved 
with a combination of Flexbox and CSS 
Grid. What’s the best strategy of using 
them today while not ignoring legacy 
browsers altogether?
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Grid Lines

Lines can be horizontal or vertical. They 
are referred to by number and can be 

named. 

Highlighted is Column Line 2.



Grid Track

A Grid Track is the space between two 
Grid Lines. Tracks can be horizontal or 

vertical (rows or columns). 

The highlighted Grid Track is between 
Row Lines 2 and 3.



Grid Cell

The smallest unit on our grid, a Grid Cell 
is the space between four Grid Lines. It’s 

just like a table cell. 

The highlighted Grid Cell is between row 
lines 2 and 3 and column lines 2 and 3.



Grid Area

Any area of the Grid bound by 4 Grid 
Lines. It can contain many Grid Cells. 

The highlighted Grid Area is between 
row lines 1 and 3, column lines 2 and 4.
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— grid-template-columns declares the number 
of columns and the size of each column. 
grid-template-columns: 250px 250px 250px 250px;  

— repeat keyword allows to avoid repetition.  
grid-template-columns: repeat(4, 250px);  
grid-template-columns: repeat(5, 1fr 2fr);  
grid-template-columns: 20px repeat(6, 1fr) 20px; 

— grid-auto-rows and grid-auto-columns 
define set size of tracks within implicit grid.  
grid-auto-rows: minmax(100px, auto); 

— auto-fill tries to put the largest number of 



grid-auto-rows: minmax(100px, auto); 

— auto-fill and auto-fit deal differently with the 
overflow of space on a line.

— auto-fill tries to put the largest number of 
items into a column but leaves space open. 
grid-template-columns:  
    repeat(auto-fill, minmax(250px, 1fr));



    repeat(auto-fill, minmax(250px, 1fr));

— auto-fit provides a Flexbox-like experience, 
collapsing empty space and stretching items. 
grid-template-columns:  
    repeat(auto-fit, minmax(250px, 1fr));



    repeat(auto-fill, minmax(250px, 1fr));

— auto-fit provides a Flexbox-like experience, 
collapsing empty space and stretching items. 
grid-template-columns:  
    repeat(auto-fit, minmax(250px, 1fr));



grid-template-columns: repeat(4, 250px); 

— auto-fit and auto-fill deal differently with the 
overflow of space on a line.  
grid-template-columns:  
    repeat(auto-fit, minmax(250px, 1fr));

— auto-fit tries to put the largest number of 
items into a column but leaves space open. 

— auto-fill provides a Flexbox-like experience, 
collapsing  empty space and stretching items.



— 1fr, a fraction unit, takes up a share of 
available space, accounting for grid-gap. 
grid-template-columns: repeat(4, 250px 1fr);  

— minmax specifies a range of the largest and 
smallest values a row or column could be: 
grid-template-columns: repeat(4, minmax(250px, 1fr);  

— alignment is achieved as in Flexbox. stretch  
pulls an element from start to end of a track. 
align-items: center; justify-content: center;







• CSS: 
@supports (display: flex) {  
    .container { display: flex; }  
}



• CSS: 
@supports (display: flex) {  
    .l-grid {  
        display: flex;  
        min-height: 100vh;  
   }

      .l-grid--half-half > .l-grid__item {  
          flex: 1 1 auto;  
      }

  }

 
@supports (display: flex) {  
    .l-center-center {  
        align-items: center;  
        justify-content: center;  
    }  
}  
.l-content {  
    max-width: 300px;  
}



• CSS: 
@supports (display: grid) {  
    .l-grid--half-half {  
        display: grid;  
        grid-template-columns: 50vw 50vw;  
        grid-gap: 1rem;  
        min-height: 100vh;  
    }

  }

 
@supports (display: grid) {  
    .l-center-center {  
        align-items: center;  
        justify-content: center;  
    }  
}  
.l-content {  
    max-width: 300px;  
}



• CSS: 
@supports (display: grid) {  
    .l-grid--half-half {  
        display: grid;  
        grid-template-columns: 50vw 50vw;  
        grid-gap: 1rem;  
        min-height: 100vh;  
    }

  }

• CSS: 
.l-center-center {  
    align-items: center;  
    justify-content: center;  
}  
 
.l-content {  
    max-width: 300px;  
}



• CSS: 
@supports (display: grid) {  
    .l-grid--half-half {  
        display: grid;  
        grid-template-columns: 1fr 1fr;  
        grid-gap: 1rem;  
        min-height: 100vh;  
    }

  }

• CSS: 
.l-center-center {  
    align-items: center;  
    justify-content: center;  
}  
 
.l-content {  
    max-width: 300px;  
}







• CSS: 
@supports (display: flex) {  
    .l-grid {  
        display: flex;  
        flex-wrap: wrap;  
   }

      .l-grid--4x4 > .l-grid__item {  
          flex: 1 1 auto;  
      }

  }

• CSS: 
@supports (display: flex) {  
    .l-center-center {  
        align-items: center;  
        justify-content: center;  
    }  
}



• CSS: 
@supports (display: flex) {  
    .l-grid {  
        display: flex;  
  }

      .l-grid--4x4 > .l-grid__item {  
          flex: 1 1 auto;  
      }

  }

• CSS: 
@supports (display: flex) {  
    .l-center-center {  
        align-items: center;  
        justify-content: center;  
    }  
 
   @media screen and (min-width: 600px) {  
       .l-grid {  
            flex-wrap: wrap;  
       }  
   }  
}



• CSS: 
@supports (display: grid) {  
    .l-grid {  
        display: grid;  
        grid-template-columns: 1fr 1fr;  
        grid-template-rows: 250px 250px;  
   }  
}

• CSS: 
@supports (display: grid) {  
    .l-center-center {  
        align-items: center;  
        justify-content: center;  
    }



• CSS: 
@supports (display: grid) {  
    .l-grid {  
        display: grid;  
        grid-template-columns: 1fr 1fr;  
        grid-template-rows: 250px 250px;  
   }  
}

• CSS: 
@supports (display: grid) {  
    .l-center-center {  
        align-items: center;  
        justify-content: center;  
    }



• CSS: 
@supports (display: grid) {  
    .l-grid {  
        display: grid;  
        grid-template-columns: 1fr 1fr;  
        grid-template-rows:  
            repeat(auto-fit, minmax(50vh, auto)  
                             minmax(50vh, auto));  
    }  
}

• CSS: 
@supports (display: grid) {  
    .l-center-center {  
        align-items: center;  
        justify-content: center;  
    }



— grid-gap specifies the row and the column’s 
gutter sizes: 
grid-column-gap: 1rem; grid-row-gap: 1rem;  
grid-gap: 1rem;  

— grid-column-start defines where the content 
should start displaying. 
.grid { display: grid;  
        grid-template-columns: 1fr 1fr; }  
 
.child { grid-column-start: 2; }





• CSS: 
@supports (display: flex) {  
    .l-grid {  
        display: flex;  
        flex-wrap: wrap;  
   }

      .l-grid > .l-grid__item {  
          flex: 1 1 auto;  
          width: 50%;  
          margin-bottom: 4em;  
      }

  }

• CSS: 
@supports (display: grid) {  
    .l-grid {  
        display: grid;  
        grid-gap: 2rem;  
        grid-template-columns: repeat(4, 1fr);  
        grid-template-rows: 1fr;  
    }  
    .l-column-start-2 {  
        grid-column-start: 2;  
    }  
    .l-column-start-3 {  
        grid-column-start: 3;  
    }  
    .l-column-start-4 {  
        grid-column-start: 4;  
    }  
}



• CSS: 
@supports (display: grid) {  
    .l-grid {  
        display: grid;  
        grid-gap: 2rem;  
        grid-template-columns: repeat(4, 1fr);  
        grid-template-rows: 1fr;  
    }  
    .l-column-start-2 {  
        grid-column-start: 2;  
    }  
    .l-column-start-3 {  
        grid-column-start: 3;  
    }  
    .l-column-start-4 {  
        grid-column-start: 4;  
    }  
}





HTTP/1.1 Deployment Strategy
<article>  
 

    <h2>Vertical Rhythm With Holy.js</h2>  
    <p>Imagine that you're tasked with building or managing  
       a website containing a real-estate agency's portfolio.</p>  
 
    <h3>Example</h3>  
    <p>Let's look at a standard admin overview screen for  
       custom post types.</p>  
 

    <figure class="break-out">  
        <a href="/"><img src="image.svg" alt="Text" /></a>  
        <figcaption>Image description</figcaption>  
    </figure>  
 
    <p>Let's look at a standard admin overview screen for  
       custom post types.</p>  
 

</article>





Defining The Fold

html {  
    font-size: 100%;  
}  
 

body {  
    font-size: calc(1rem + .75vmin);  
    line-height: calc(1.35rem + 1.5vmin);  
}
 

:root {  
    --gutter: 1rem + 2vmin;  
}

@supports (display: grid) {  



html {  
    font-size: 100%;  
}  
 

body {  
    font-size: calc(1rem + .75vmin);  
    line-height: calc(1.35rem + 1.5vmin);  
}
 

:root {  
    --gutter: 1rem + 2vmin;  
}

@supports (display: grid) {  
    article {  
        display: grid;  
        grid-template-columns:  
            [full-width-start] 1fr  
            [content-start] repeat(12, minmax(0, 4.85ch))  
            [content-end] 1fr  
            [full-width-end];  
       grid-row-gap: calc(var(--gutter, 1.5em));  
    }



ch (character unit) represents the 
width of the character 0 in the current 
font, of particular use in combination 
with monospace fonts.









html {  
    font-size: 100%;  
}  
 

body {  
    font-size: calc(1rem + .75vmin);  
    line-height: calc(1.35rem + 1.5vmin);  
}
 

:root {  
    --gutter: 1rem + 2vmin;  
}

@supports (display: grid) {  
    article {  
        display: grid;  
        grid-template-columns:  
            [full-width-start] 1fr  
            [content-start] repeat(12, minmax(0, 4.85ch))  
            [content-end] 1fr  
            [full-width-end];  
       grid-row-gap: calc(var(--gutter, 1.5em));  
    }



@supports (display: grid) {  
    article {  
        display: grid;  
        grid-template-columns:  
            [full-width-start] 1fr  
            [content-start] repeat(12, minmax(0, 4.85ch))  
            [content-end] 1fr  
            [full-width-end];  
       grid-row-gap: calc(var(--gutter, 1.5em));  
    }

    article > * + * {  
        margin: 0;  
        grid-column: content;  
    }

    article > .break-out {  
       grid-column: full-width;  
       justify-self: center;  
       margin: calc(0.5 * var(--offset, 1.5em)) 0;  
    }  
}



HTTP/1.1 Deployment Strategy
<article>  
 

    <h2>Vertical Rhythm With Holy.js</h2>  
    <p>Imagine that you're tasked with building or managing  
       a website containing a real-estate agency's portfolio.</p>  
 
    <h3>Example</h3>  
    <p>Let's look at a standard admin overview screen for  
       custom post types.</p>  
 

    <figure class="break-out">  
        <a href="/"><img src="image.svg" alt="Text" /></a>  
        <figcaption>Image description</figcaption>  
    </figure>  
 
    <p>Let's look at a standard admin overview screen for  
       custom post types.</p>  
 

</article>



@supports (display: grid) {  
    article {  
        display: grid;  
        grid-template-columns:  
            [full-width-start] 1fr  
            [content-start] repeat(12, minmax(0, 4.85ch))  
            [content-end] 1fr  
            [full-width-end];  
       grid-row-gap: calc(var(--gutter, 1.5em));  
    }

    article > * + * {  
        margin: 0;  
        grid-column: content;  
    }

    article > .break-out {  
       grid-column: full-width;  
       justify-self: center;  
       margin: calc(0.5 * var(--offset, 1.5em)) 0;  
    }  
}



    article > * + * {  
        margin: 0;  
        grid-column: content;  
    }

    article > .break-out {  
       grid-column: full-width;  
       justify-self: center;  
       margin: calc(0.5 * var(--offset, 1.5em)) 0;  
    }  
}

h2 {  
    margin: calc(2 * var(--offset, 1.5em)) 0 0 0;  
    font-size: calc(1.5rem + 2.5vmin);  
    line-height: calc(2rem + 1vmin);  
}

 
h3 {  
    margin: calc(0.5 * var(--offset, 1.5em)) 0 0 0;  
    font-size: calc(1rem + 1.5vmin);  
}







@supports (display: grid) {  
    article {  
        display: grid;  
        grid-template-columns:  
            [full-width-start] 1fr  
            [content-start] repeat(12, minmax(0, 4.85ch))  
            [content-end] 1fr  
            [full-width-end];  
       grid-row-gap: calc(var(--gutter, 1.5em));  
    }

    article > * + * {  
        margin: 0;  
        grid-column: content;  
    }

    article > .break-out {  
       grid-column: full-width;  
       justify-self: center;  
       margin: calc(0.5 * var(--offset, 1.5em)) 0;  
    }  
}





@supports (display: grid) {  
    article {  
        display: grid;  
        grid-template-columns:  
            [full-width-start] 1fr  
            [content-start] repeat(12, minmax(0, 4.85ch))  
            [content-end] 1fr  
            [full-width-end];  
       grid-row-gap: calc(var(--gutter, 1.5em));  
    }

    article > * + * {  
        margin: 0;  
        grid-column: content;  
    }

    article > .break-out {  
       grid-column: full-width;  
       justify-self: center;  
       margin: calc(0.5 * var(--offset, 1.5em)) 0;  
    }  
}



@supports (grid-gap: 0) {  
    article {  
        display: grid;  
        grid-template-columns:  
            [full-width-start] 1fr  
            [content-start] repeat(12, minmax(0, 4.85ch))  
            [content-end] 1fr  
            [full-width-end];  
       grid-row-gap: calc(var(--gutter, 1.5em));  
    }

    article > * + * {  
        margin: 0;  
        grid-column: content;  
    }

    article > .break-out {  
       grid-column: full-width;  
       justify-self: center;  
       margin: calc(0.5 * var(--offset, 1.5em)) 0;  
    }  
}

















display: contents allows us to flatten 
our HTML to apply box properties to 
children of flex items or grid items. 
Content of the box will be drawn, but 
the surrounding box will be omitted.



For a given box, with display: contents 
applied to it, the visual outcome will 
be the same as if we removed the 
opening and the closing tag from it.



display: contents only affects the box 
being visually drawn on the page; it 
does not affect the markup within the 
document. We can still target the 
element by its ID, e.g. via JavaScript.
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“ One of the reasons we chose to use 
three-digit numbers [in the spec 
for CSS font-weight values] was to 
support intermediate values in the 
future. And the future is now. 

 

— Håkon Wium Lie



Individual weights of a font family are 
stored in individual files that have to be 
requested, downloaded and applied 
individually, often in various formats.



Each weight is a snapshot of the design 
space of a family: Regular, Italic, Bold, 
Bold Italic. There is nothing in-between, 
unless we explicitly load more weights.



http://www.fontpad.co.uk/thai-letter-
anatomy/  Thai has 44 consonant 
letters (Thai: พยัญชนะ, phayanchana), 
15 vowel symbols (Thai: สระ, sara) 



http://www.roman946.de/
laowaisung.php



With variable fonts, we can use a much 
wider design space while reducing the 
file size. Define masters (key points), use 
100s of weights without extra payload.





















We can interpolate in many dimensions: 
weight, width, x-height, grade, optical 
size, grunginess, contrast, descender 
length — and even include conditionals.

The newest version of Superpolator 
even allows designers to define 
complex conditional rules for 
activating alternate glyph forms 
based on interpolation numbers. For 





Variable font implementation in CSS is 
designed to use existing properties for 
registered variation axes. They are 
predictable and exposed to developers.



• Registered variation axes are accessed via the low-
level font-variation-settings property. It maps to high-
level properties such as font-weight, font-stretch etc.

• 'wdth' defines the width (font-stretch, 1...999),

• 'opsz' defines the optical size (font-optical-sizing),

• 'wght' defines the weight (font-weight, 1...999),
• 'ital' defines if it’s italicized (font-style, 0 or 1),

blockquote {  
font-variation-settings: 'wdth' 600, 'wght' 200, 'opsz' 48;  

    // Render text with a variation that is very wide,  
    // has a light weight and is optically sized for 48pt.  
}

• 'slnt' varies between upright and slanted text (-90...+90).



• Registered variation axes are accessed via the low-
level font-variation-settings property. It maps to high-
level properties such as font-weight, font-stretch etc.

• 'wdth' defines the width (font-stretch, 1...999),

• 'opsz' defines the optical size (font-optical-sizing),

• 'wght' defines the weight (font-weight, 1...999),
• 'ital' defines if it’s italicized (font-style, 0 or 1),

document.getElementById("quote").style.fontVariationSettings =  
    "'wdth' 600, 'wght' 200, 'opsz' 48";  
    // Render text with a variation that is very wide,  
    // has a light weight and is optically sized for 48pt.

• 'slnt' varies between upright and slanted text (-90...+90).



Designers can define custom axes 
with their own four-character tags. 
Everything else is automatically 
generated by linear interpolation.





When implementing variable fonts, we 
need to consider format, fallbacks and 
responsive behavior — and carefully set 
appropriate values across screens.







With variable fonts, we don’t need a 
regular WOFF because all browsers 
which support variable fonts also 
support the superior WOFF2.





Variable fonts do render in browsers 
which don’t support font variations, but 
you have no control over which weight 
(or axis instance) will be displayed.







It’s impossible to trigger responsive 
adjustments of font-variation-settings 
with CSS automatically. The only 
options are media queries or JavaScript.















Variable fonts are interpolated, meaning 
that they are confined in a design space. 
Parametric fonts are extrapolated, i.e. 
they emerge from a single definition.



Use Cases For Variable Fonts

• Any time we solve an issue by changing fonts, we can 
build these changes around a fluid and dynamic logic.

— Condensing the width of a typeface for narrow columns,  
— Tweaking the weight for light type on a dark background,  
— Showing finer details at large sizes, 
— Increasing the x-height at small sizes, 
— Adjusting the stroke contrast for low resolutions, 
— Adjusting the weight to maintain the stem thickness across sizes.

“Variable Fonts for Responsive Design”, Nick Sherman, https://alistapart.com/blog/post/variable-fonts-for-responsive-design

https://alistapart.com/blog/post/variable-fonts-for-responsive-design












Oh heavens! You’ve been promoted to 
craft responsive emails. Many of your 
users use AOL/Outlook clients. How do 
you make emails bulletproof ?











<table> /* “Desktop” width = 600px = 300*2 */  
    <tr>  
      <td class="col" width="300">...</td>  
      <td class="col" width="300">...</td>  
    </tr>  
</table>  

• Content Stacking



@media only screen and (max-width: 600px) {  
    table, tr, td {  
       display: block; /* table-cell -> block */  
       width: 100%;  
    }  
}  

• Content Stacking



• Column Switching

<table> /* “Desktop” width = 600px = 300*2 */  
    <tr>  
      <td class="sub-col" width="300">...</td>  
      <td class="main-col" width="300">...</td>  
    </tr>  
</table>  



@media only screen and (max-width: 500px) {  
    table, tr, td {  
       display: block; /* table-cell -> block */  
       width: 100%;  
    }  
 
    td[class=main-col] { display: table-header-group; }  
    td[class=sub-col] { display: table-footer-group; }  
}  

• Column Switching



• Order and Re-order

<td class="wrapper"> /* Nested tables, oh my... */  
    <table class="header">Header</table>  
    <table class="nav">Navigation</table>  
    <table class="content">Content</table>  
    <table class="footer">Footer</table>  
 /table>



@media only screen and (max-width: 500px) {  
   table[class=wrapper] { display: table; }  
   table[class=header] { display: table-caption; }  
   table[class=nav] { display: block; }  
   table[class=content] { display: table-header-group; }  
   table[class=footer] { display: table-footer-group; }  
}  

• Order and Re-order



Litmus, State of Email 2018 Report, https://litmus.com/blog/2018-state-of-email











HTTP/1.1 Deployment Strategy

• CSS: 
.box {  
    width: 320px;  
    min-width: 480px;  
    max-width: 160px;  
}

If the width value is greater 
than the max-width value, 
max-width wins.



HTTP/1.1 Deployment Strategy

• CSS: 
.box {  
    width: 320px;  
    min-width: 480px;  
    max-width: 160px;  
}

If the min-width value is 
greater than the width or 
max-width values, then min-
width wins.



HTTP/1.1 Deployment Strategy

• CSS: 
.box {  
    display: inline-block;  
    min-width: 50%; // basically 2-col-desktop version  
    max-width: 100%; // basically 1-col-mobile version  
    width: calc((480px - 100%) * 480);  
/* 480px = the breakpoint, 100% = width of the parent 
Goal: create a value bigger than our max-width or smaller 
than our min-width, so that either one of those property is 
applied instead. */  
}

Let’s build a 2-col-layout that 
stacks and grows below 480px. 
No media queries allowed.























“ Can we replicate interactivity that 
require maintaining state, such as 
switching tabs or panels or toggle 
menus, with CSS? JS binds events 
that manipulate classes and CSS 
restyles elements based on those 
classes. What if we used radio 
buttons for the same purpose?.. 

 

— Art Lawry



“ We use a connected label and 
checkbox input to control another 
element (e.g. <div>). We hide the 
checkbox but <label> still toggles its 
value on and off. By using adjacent 
sibling combinator, we can style the 
<div> differently based on 
the :checked state. 

 

— Chris Coyier



• HTML: 
<label for= "toggle-1">  
<input type="checkbox" id="toggle-1" />  
 

<div>Responsive component without JavaScript</div>

• CSS: 
input[type=checkbox] { position: absolute;  
                       top: -9999px; left: -9999px; }  
/* Or checkbox on top of clickable area with opacity: 0; */  
div { color: grey; } /* default state */  
input[type=checkbox]:checked ~ div { color: red; } /* toggled */













• CSS: 
#itemA-3:checked ~  
#itemB-6:checked ~  
#itemC-2:checked ~  
#itemD-11:checked ~  
#itemE-5:not:checked ~  
#itemF-2:checked ~  
#itemG-5:checked ~ * .div1 {  
    display: block;  
}

• HTML: 
<input type="radio" id="itemA-1" />  
<input type="radio" id="itemA-2" />  
<input type="radio" id="itemA-3" />  
...  
<label for="itemA-1" />Carousel</label>  
<label for=“itemD-11" />Div</label>  
...





• CSS: 
body {  
    counter-reset: amount;  
}  
#itemA-3:checked ~  
#itemE-5:not:checked {  
    counter-increment: amount;  
}  
.price {  
    content: '$' + counter(amount);  
}  

• Shopping Cart Email Checkout 
— 117 radio buttons, 
— 4 checkboxes, 
— Multi-page layout, 
— Adding/removing products, 
— Edit quantity, color, size, 
— See live calculation, 
— Select payment and delivery, 
— Form validation — all in the email,  
— Fallback: just a regular ol’ email.



In email clients, we just need 
support for :checked values and 
siblings selectors. But: In email, file 
size is limited to 102 Kb. In Gmail, 
CSS is limited to 12,000 characters.

























Big Bang 
Redesign: 
Smashing 
Magazine’s 
Relaunch

Problem.











What’s the deal with emoji? Can we style 
them with CSS, or change them with 
JavaScript? Or even better, can they be an 
alternative to SVG and icon fonts?



🔂 



🔂 
Clockwise Rightwards and 
Leftwards Open Circle Arrows 
With Circled One Overlay  
(also known as U+1F502, 
&#x1f502; or \u1f502).



🙌 
Person Raising Both Hands in 
Celebration (also known as 
Festivus Miracle Emoji, 
U+1F64C, &#1f64c; or \u1f64c).



🍕 🎪 % 

http://emojipedia.org/flag-for-canada/


🍭 🎪 🔥 















Emoji are coloured glyphs added 
into Unicode 6.0 in 2010. They are 
depicted in the spec, but the exact 
appearance isn’t defined and varies 
between fonts, just like normal 
typefaces display letters differently.











Because emoji are Unicode code 
points, we can create a font with the 
emoji that we need in our interface 
and override platform-specific 
designs to avoid inconsistencies.





Internally strings are represented 
in UTF-16, so each code point can be 
represented by one or more 16-bit 
code units. Some emoji use only 1 
code unit, others 2 and more.



Not all emoji are created equal. 
They can be modified with emoji 
modifiers, so some are surrogates 
which is why sometimes icons are 
rendered incorrectly.





(

%
)



• HTML: 
<p style="font-family: 'Comic Sans', sans-serif;">*</p>  



• The browser will:

— Look up the glyph in the Comic Sans font, 
— If it can’t find the glyph, it will fall back to the fallback font, 
— In this case, fallback is sans-serif (Helvetica/Arial), 
— The fallback doesn’t have the glyph either, 
— Browser will try to figure out the glyph type,  
— Eventually it will look up in a locally installed Emoji font  
      (e.g. AppleColorEmoji),  
— The browser will render the icon.

• HTML: 
<p style="font-family: 'Comic Sans', sans-serif;">*</p>  











You’ve designed sophisticated hover-
effects (e.g. on images) but what if hover 
isn’t available? Is there a way to reliably 
check for interaction feature support and 
adjust the experience accordingly?





In the past, to handle hover-based 
interactions, we relied on JavaScript 
workarounds to detect hover or tap. 
With CSS Level 4 Media Queries, we 
can detect if hover is available.



(Mouse isn’t the only device input 
that can “hover” (game consoles can 
“hover”, too). Also, a device might 
have multiple inputs, but the media 
query looks up the primary input.)



— Create 2 illustrations: low-fi SVG, high-fi SVG. 
— Wrap a link around embedded low-fi SVG first, 
— Set the high-fi SVG as background image on that link, 
— By default →  set  opacity: 0  on  low-fi SVG, 
— Hover supported →  set  opacity: 1  instead, animate to 0  on hover.



• CSS: 
.source__image {  
    opacity: .75;  
    transition: opacity 400ms;  
    background: url("high-fidelity.svg");  
}  
 
.source__image:hover {  
    opacity: 1;  
}  
 
.source__image svg {  
    opacity: 0;  
}

• CSS: 
@media (hover) {  
    .source__image svg {  
        opacity: 1;  
        transition: opacity 400ms;  
    }    
    .source__image:hover svg {  
        opacity: 0;  
   }    
}







• CSS: 
.page-wrap::after {  
    display: block;  
    content: '';  
    position: fixed;  
    bottom: 0;  
    left: 0;  
    width: 100%;  
    height: 10em;  
    background: linear-gradient(rgba(0,0,0,0), rgba(0,0,0,1));  
}



Beware: any content that falls 
underneath the shadow we just 
created will not be selectable or 
otherwise available for interaction.



We don’t want any user interaction, 
and we don’t want to block interactivity 
of elements falling beneath the fade 
pseudo element. Meet pointer-events.



• CSS: 
.page-wrap::after {  
    display: block;  
    content: '';  
    position: fixed;  
    bottom: 0;  
    left: 0;  
    width: 100%;  
    height: 10em;  
    background: linear-gradient(rgba(0,0,0,0), rgba(0,0,0,1));  
}



• CSS: 
@supports (pointer-events: none)  
    .page-wrap::after {  
        display: block;  
        content: '';  
        position: fixed;  
        bottom: 0;  
        left: 0;  
        width: 100%;  
        height: 10em;  
        background: linear-gradient(rgba(0,0,0,0), rgba(0,0,0,1));  
        pointer-events: none;  
    }  
}











By default, broken images look pretty 
unspectacular. Is there any way to improve 
the experience by changing the styling if 
images are actually broken?





The <img> element is a replaced 
element. This is an element “whose 
appearance and dimensions are 
defined by an external resource. 
Pseudo-elements typically 
shouldn’t work with it.



















You have to build in fluid, flexible type, 
and designers want you to implement 
perfect modular scale. The proportions 
have to stay consistent across screens.







“ How do you efficiently scale up /
down any UI component (e.g. a  
slider or calendar) and keep all the 
proportions intact—without 
fiddling with width, height or 
border-radius manually? 

 

— @simurai



Image credit: @simurai





“ By sneaking a Trojan horse into 
your components. We use rem for 
components “root” and em for sub-
parts of the components. Then, by 
adjusting the font-size of the root, 
we adjust all size-related CSS 
properties of a component at once. 

 

— @simurai





Image credit: @simurai





With media queries, we can 
target specific screen width 
ranges and adjust type by just 
manipulating the font-size rem 
value of the article’s container.



Fluid Typography, rem

• Main CSS contains default type styles:

/* CSS Reset of your choice */  
body { font-size: 100%; line-height: 1.45em; }

/* 2:3 Perfect Fifth: 7.111, 10.667, 16 (i), 24, 36, 54  */  
h1 { font-size: 3.375rem }  
h2 { font-size: 2.25rem }  
h3 { font-size: 1.5rem }  
h4 { font-size: 1rem }  
caption { font-size: 0.667rem }  
small { font-size: 0.444rem }



Fluid Typography, rem

/* CSS Reset of your choice */  
body { font-size: 100%; line-height: 1.45em; }

/* 2:3 Perfect Fifth: 7.111, 10.667, 16 (i), 24, 36, 54  */  
h1 { font-size: 3.375rem }  
h2 { font-size: 2.25rem }  
h3 { font-size: 1.5rem }  
h4 { font-size: 1rem }  
caption { font-size: 0.667rem }  
small { font-size: 0.444rem }

/* Ideal line length: 66 ch; => max-width: 33em */ 
article { max-width: 33em; }  
:lang(de) article { max-width: 40em; }  
p, ul, ol, dl, table { margin-bottom: 1.45rem; }



Fluid Typography, rem

/* CSS Reset of your choice */  
body { font-size: 100%; line-height: 1.45em; }

/* 2:3 Perfect Fifth: 7.111, 10.667, 16 (i), 24, 36, 54  */  
h1 { font-size: 54px; font-size: 3.375rem } /* Ratio 1.5 /*  
h2 { font-size: 36px; font-size: 2.25rem } /* Ratio 2.25 /*  
h3 { font-size: 16px; font-size: 1rem; }  
h4 { font-size: 24px; font-size: 1.5rem }  
caption { font-size: 7px; font-size: 0.667rem }  
small { font-size: 11px; font-size: 0.444rem }

/* Ideal line length: 66 ch; => max-width: 33em */ 
article { max-width: 33em; }  
:lang(de) article { max-width: 40em; }  
p, ul, ol, dl, table { margin-bottom: 1.45rem; }



Fluid Typography, px

/* CSS Reset of your choice */  
body { font-size: 100%; line-height: 1.45em; }

/* 2:3 Perfect Fifth: 7.111, 10.667, 16 (i), 24, 36, 54  */  
@media screen and (max-width: 650px) {  
    h1 { font-size: 45px; } /* 45 ÷ 30 = 1.5 /*  
    h2 { font-size: 30px; } /* 30 ÷ 12 = 2.25 /*  
    h3 { font-size: 12px; }  
}  
 
@media screen and (max-width: 1050px) {  
    h1 { font-size: 54px; } /* 54 ÷ 36 = 1.5 /*  
    h2 { font-size: 36px; } /* 36 ÷ 16 = 2.25 /*  
    h3 { font-size: 16px; }  
}  



Fluid Typography, rem

/* CSS Reset of your choice */  
body { font-size: 100%; line-height: 1.45em; }

/* 2:3 Perfect Fifth: 7.111, 10.667, 16 (i), 24, 36, 54  */  
@media screen and (max-width: 650px) {  
    h1 { font-size: 2.8125rem; } /* 2.8125 ÷ 1.875 = 1.5 /*  
    h2 { font-size: 1.875rem; } /* 1.875 ÷ 0.75 = 2.25 /*  
    h3 { font-size: 0.75rem; }  
}  
 
@media screen and (max-width: 1050px) {  
    h1 { font-size: 3.375rem; } /* 3.375 ÷ 2.25 = 1.5 /*  
    h2 { font-size: 2.25rem; } /* 2.25 ÷ 1 = 2.25 /*  
    h3 { font-size: 1rem; }  
}  



Fluid Typography, rem

/* CSS Reset of your choice */  
body { font-size: 100%; line-height: 1.45em; }  
h1, h2, h3 { transition: font-size 0.2s; }

/* 2:3 Perfect Fifth: 7.111, 10.667, 16 (i), 24, 36, 54  */  
@media screen and (max-width: 650px) {  
    h1 { font-size: 2.8125rem; } /* 2.8125 ÷ 1.875 = 1.5 /*  
    h2 { font-size: 1.875rem; } /* 1.875 ÷ 0.75 = 2.25 /*  
    h3 { font-size: 0.75rem; }  
}  
 
@media screen and (max-width: 1050px) {  
    h1 { font-size: 3.375rem; } /* 3.375 ÷ 2.25 = 1.5 /*  
    h2 { font-size: 2.25rem; } /* 2.25 ÷ 1 = 2.25 /*  
    h3 { font-size: 1rem; }  
}  



“ To achieve fluid typography, we 
can combine the calc( ) function in 
CSS with viewport units (vw/vh/
vmin/vmax). But what if we want to 
apply a modular scale to font sizes? 



We can get perfectly fluid type with  
html { font-size: calc(1em + 1vw); } 
but it gives us little control over the 
rate at which viewport units change. 
Media queries? Well, with them 
usually there is an annoying “visual” 
jump between fixed and fluid values. 

 

— Mike Riethmuller





…E.g. if we wanted to choose a font-
size of 16px at a screen resolution of 
400px and then transition to 24px 
at a resolution of 800px, we can’t do 
it without a breakpoint. 

 

— Mike Riethmuller



Image credit: Mike Riethmueller



Image credit: Mike Riethmueller



Image credit: Mike Riethmueller



Image credit: Mike Riethmueller



Image credit: Mike Riethmueller



Image credit: Mike Riethmueller



Image credit: Jake Wilson



Image credit: Jake Wilson



Image credit: Jake Wilson



Image credit: Jake Wilson



m = slope 
x = current viewport width

b = the y-intercept 
y = resulting font size



m = slope 
x = current viewport width

b = the y-intercept 
y = resulting font size



Fluid Typography, rem

/* CSS Reset of your choice */  
body { font-size: 100%; line-height: 1.45em; }

/* 2:3 Perfect Fifth: 7.111, 10.667, 16 (i), 24, 36, 54  */  
@media screen and (max-width: 650px) {  
    h1 { font-size: 2.8125rem; } /* 2.8125 ÷ 1.875 = 1.5 /*  
    h2 { font-size: 1.875rem; } /* 1.875 ÷ 0.75 = 2.25 /*  
    h3 { font-size: 0.75rem; }  
}  
 
@media screen and (max-width: 1050px) {  
    h1 { font-size: 3.375rem; } /* 3.375 ÷ 2.25 = 1.5 /*  
    h2 { font-size: 2.25rem; } /* 2.25 ÷ 1 = 2.25 /*  
    h3 { font-size: 1rem; }  
}  



Fluid Typography, calc

/* CSS Reset of your choice */  
body { font-size: 100%; line-height: 1.45em; }

/* 2:3 Perfect Fifth: 7.111, 10.667, 16 (i), 24, 36, 54  */  
h1 { font-size: calc({slope-h1}*100vw + {y-intercept-h1}px); }  
h2 { font-size: calc({slope-h2}*100vw + {y-intercept-h2}px); }  
h3 { font-size: calc({slope-h3}*100vw + {y-intercept-h3}px); }

m = slope 
b = the y-intercept 
x = current viewport width  
y = resulting font size



Fluid Typography, calc + px

/* CSS Reset of your choice */  
body { font-size: 100%; line-height: 1.45em; }

/* 2:3 Perfect Fifth: 7.111, 10.667, 16 (i), 24, 36, 54  */  
h1 { font-size: calc({slope-h1}*100vw + {y-intercept-h1}px); }  
h2 { font-size: calc({slope-h2}*100vw + {y-intercept-h2}px); }  
h3 { font-size: calc({slope-h3}*100vw + {y-intercept-h3}px); }  
 
nav { width: calc({slope-nav}*100vw + {y-intercept-nav}px); }  
button { padding: calc({slope-btn}*100vw + {y-intercept-btn}px); }  
 
.lightbox {  
    font-size: calc({slope-lightbox}*100vw +  
                    {y-intercept-lightbox}px);  
}  



Fluid Typography, calc + rem

/* CSS Reset of your choice */  
body { font-size: 100%; line-height: 1.45em; }

/* 2:3 Perfect Fifth: 7.111, 10.667, 16 (i), 24, 36, 54  */  
h1 { font-size: calc({slope-h1}*100vw + rem({y-intercept-h1})rem); }  
h2 { font-size: calc({slope-h2}*100vw + rem({y-intercept-h2})rem); }  
h3 { font-size: calc({slope-h3}*100vw + rem({y-intercept-h3})rem); }  
 
nav { width: calc({slope-nav}*100vw + rem({y-intercept-nav})rem); }  
button { padding: calc({slope-btn}*100vw + rem({y-intercept-btn})rem); }  
 
.lightbox {  
    font-size: calc({slope-lightbox}*100vw +  
                    rem({y-intercept-lightbox})rem);  
}  



Image credit: Jake Wilson
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Fluid Typography, SCSS → CSS

 
 
 
 
h2 {  
    $map(592px: 14px, 380px: 16px, 1017px: 22px, 694px: 18px);  
    @include polyFluidSizing('font-size',$map);  
}  
 
nav {  
    $map(500px: 8px, 396px: 6px, 990px: 12px, 605px: 10px);  
    @include polyFluidSizing('padding',$map);  
}

/* 2:3 Perfect Fifth: 7.111, 10.667, 16 (i), 24, 36, 54  */  
h1 {  
    $map(576px: 22px, 320px: 18px, 992px: 34px, 768px: 24px);  
    @include polyFluidSizing('font-size',$map);  
}



Fluid Typography, SCSS → CSS

h1 { font-size: 18px; } /* Minimum font size: 18px; */  
 
@media screen and (min-width: 320px) { /* Interpolation: 18px " 22px */  
    h1 { font-size: calc(1.04166667vw + 14.2444px); }  
}  
 
@media screen and (min-width: 576px) { /* Interpolation: 22px " 24px */  
    h1 { font-size: calc(2.1821vw + 9.4621px); }  
}  

/* 2:3 Perfect Fifth: 7.111, 10.667, 16 (i), 24, 36, 54  */  
h1 {  
    $map(576px: 22px, 320px: 18px, 992px: 34px, 768px: 24px);  
    @include polyFluidSizing('font-size',$map);  
}



Fluid Typography, SCSS → CSS

/* 2:3 Perfect Fifth: 7.111, 10.667, 16 (i), 24, 36, 54  */  
h1 {  
    $map(576px: 22px, 320px: 18px, 992px: 34px, 768px: 24px);  
    @include polyFluidSizing('font-size',$map);  
}  
 
 
@media screen and (min-width: 768px) { /* Interpolation: 24px " 34px */  
    h1 { font-size: calc(4.7787vw + 21.2444px); }  
}  
 
@media screen and (min-width: 992px) { /* Maximum font size: 34px */  
    h1 { font-size: 34px; }  
}



Fluid Typography, SCSS → CSS

/* 2:3 Perfect Fifth: 7.111, 10.667, 16 (i), 24, 36, 54  */  
h1 {  
    $map(576px: 1.5rem, 320px: 1rem, 992px: 3.375rem, 768px: 2.8125rem);  
    @include polyFluidSizing('font-size',$map);  
}  
 
 
@media screen and (min-width: 768px) { /* Interpolation: 24px " 34px */  
    h1 { font-size: calc(4.7787vw + 21.2444px); }  
}  
 
@media screen and (min-width: 992px) { /* Maximum font size: 34px */  
    h1 { font-size: 34px; }  
}



Fluid Typography, SCSS → CSS

/* 2:3 Perfect Fifth: 7.111, 10.667, 16 (i), 24, 36, 54  */  
h1 {  
    $map(320px: 1rem, 576px: 1.5rem, 768px: 2.8125rem, 992px: 3.375rem);  
    @include polyFluidSizing('font-size',$map);  
}  
 
 
@media screen and (min-width: 768px) { /* Interpolation: 24px " 34px */  
    h1 { font-size: calc(4.7787vw + 21.2444px); }  
}  
 
@media screen and (min-width: 992px) { /* Maximum font size: 34px */  
    h1 { font-size: 34px; }  
}  



Image credit: Mike Riethmueller



Fluid Behavior, Turn OFF

html {  
    font-size: calc(100% + 8 * ((100vw - 400px) / 400);  
}  
 
.testimonial { /* Use rem to adjust font-sizes */  
    width: 4.5rem;  
    padding: 0.5rem;  
    font-size: 1.75rem;  
}  
 
/* Turn OFF fluid behavior in a fixed container */  
.fixed-container { font-size: 18px; }  
.fixed-container .testimonial { font-size: 2em; }  



Image credit: Mike Riethmueller



Fluid Behavior, Turn ON

html {  
    font-size: 100%;  
}  
 
.testimonial { /* Use rem to adjust font-sizes */  
    width: 4.5rem;  
    padding: 0.5rem;  
    font-size: 1.75rem;  
}  
 
/* Turn ON fluid behavior in a fluid container */  
.fluid-container { font-size: calc(100% + 8 * ((100vw - 400px) / 400); }  
.fluid-container .testimonial { font-size: 2em; }  



Image credit: Mike Riethmueller
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You choose the min and max font-
size and the screen sizes, over which 
the font should scale and plug them 
into the equation. You can use any 
unit type including ems, rems or px. 

 

— Mike Riethmuller
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Mobile Scale 
1.067  
 

h1:  22.128px 
h2:  39.063px 
h3:  19.436px  
h4:  18.216px 
h5:  17.072px 
h6:  16px

Desktop Scale 
1.25  
 

h1:  48.828px 
h2:  20.739px 
h3:  31.25px 
h4:  25px 
h5:  20px 
h6:  16px

Demos and slides kindly provided by Mike Riethmueller (@MikeRiethmuller)



Fluid Typography, SCSS → CSS

/* Interpolation: Mobile Scale 1.067 " Desktop Scale 1.25 */  
h1 {  
    $map(320px: 22.128px, 1024px: 48.828px);  
    @include polyFluidSizing('font-size',$map);  
}  
 
h2 {  
    $map(320px: 20.739px, 1024px: 39.063px);  
    @include polyFluidSizing('font-size',$map);  
}  
 
h3 {  
    $map(320px: 19.436px, 1024px: 31.25px);  
    @include polyFluidSizing('font-size',$map);  
}



Image credit: Mike Riethmueller
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Often we define a common line height 
value (or its multiple) that’s used for 
all elements, including their paddings 
and margins, occasionally taking 
border widths into the equation.



What if we align the baseline instead? 
So that all type—regardless of its size—
lies on the same grid line? We just need 
to calculate the offset and then shift the 
content by that offset.





By default, browsers center the cap 
height between grid lines (the height 
of a capital letter above the baseline). 
So we shift it by half the difference 
between line height and cap height.



To determine the cap height, we 
fiddle  with offset values until the 
type is properly aligned with the grid.



$font-stacks: (  

    s: $font-stack-text,  
    m: $font-stack-text,  
    l: $font-stack-display,  

   xl: $font-stack-display  
);

• vertical-rhythm.scss:

$line-height: 24px;

$font-sizes: (s: 13px, m: 15px, l: 19px, xl: 27px);  
$cap-heights: (s: 0.8, m: 0.8, l: 0.68, xl: 0.68);



$font-stacks: (  

    s: $font-stack-text,  
    m: $font-stack-text,  
    l: $font-stack-display,  

   xl: $font-stack-display  
);

@function rhythm-shift($size-name) {  
    $font-size: map-get($font-sizes, $size-name);  
    $cap-height: map-get($cap-heights, $size-name);  
    $offset: ($line-height - $cap-height * $font-size) / 2;  
    return round($offset);  
}

$line-height: 24px;

$font-sizes: (s: 13px, m: 15px, l: 19px, xl: 27px);  
$cap-heights: (s: 0.8, m: 0.8, l: 0.68, xl: 0.68);



Now we just need to apply the offset, 
and do so reliably. We can combine 
positive top margin and negative 
bottom margin to make it work.



.rhythm-m {  
    margin-top: $offset;  
    margin-bottom: -1 * $offset;  
}

$offset: rhythm-shift(m);



• Collapsing works differently with positive and 
negative margins:

• Two positive margins  
The bigger one wins.

• Two negative margins 
The lower (i.e. the more negative) wins.

• One positive, one negative margin 
The margins sum up.



If an element doesn’t have a border 
nor padding, and its first child has a 
margin, that margin will flow out of 
the parent. Use overflow: hidden. 







HTTP/1.1 Deployment Strategy
<article>  
 

    <h2>Vertical Rhythm With Holy.js</h2>  
    <p>Imagine that you're tasked with building or managing  
       a website containing a real-estate agency's portfolio.</p>  
 
    <h3>Example</h3>  
    <p>Let's look at a standard admin overview screen for  
       custom post types.</p>  
 

    <figure class="break-out">  
        <a href="/"><img src="image.svg" alt="Text" /></a>  
        <figcaption>Image description</figcaption>  
    </figure>  
 
    <p>Let's look at a standard admin overview screen for  
       custom post types.</p>  
 

</article>





Defining The Fold

html {  
    font-size: 100%;  
}  
 

body {  
    font-size: calc(1rem + .75vmin);  
    line-height: calc(1.35rem + 1.5vmin);  
}
 

:root {  
    --gutter: 1rem + 2vmin;  
}

@supports (display: grid) {  



html {  
    font-size: 100%;  
}  
 

body {  
    font-size: calc(1rem + .75vmin);  
    line-height: calc(1.35rem + 1.5vmin);  
}
 

:root {  
    --gutter: 1rem + 2vmin;  
}

@supports (display: grid) {  
    article {  
        display: grid;  
        grid-template-columns:  
            [full-width-start] 1fr  
            [content-start] repeat(12, minmax(0, 4.85ch))  
            [content-end] 1fr  
            [full-width-end];  
       grid-row-gap: calc(var(--gutter, 1.5em));  
    }



ch (character unit) represents the 
width of the character 0 in the current 
font, of particular use in combination 
with monospace fonts.









html {  
    font-size: 100%;  
}  
 

body {  
    font-size: calc(1rem + .75vmin);  
    line-height: calc(1.35rem + 1.5vmin);  
}
 

:root {  
    --gutter: 1rem + 2vmin;  
}

@supports (display: grid) {  
    article {  
        display: grid;  
        grid-template-columns:  
            [full-width-start] 1fr  
            [content-start] repeat(12, minmax(0, 4.85ch))  
            [content-end] 1fr  
            [full-width-end];  
       grid-row-gap: calc(var(--gutter, 1.5em));  
    }



@supports (display: grid) {  
    article {  
        display: grid;  
        grid-template-columns:  
            [full-width-start] 1fr  
            [content-start] repeat(12, minmax(0, 4.85ch))  
            [content-end] 1fr  
            [full-width-end];  
       grid-row-gap: calc(var(--gutter, 1.5em));  
    }

    article > * + * {  
        margin: 0;  
        grid-column: content;  
    }

    article > .break-out {  
       grid-column: full-width;  
       justify-self: center;  
       margin: calc(0.5 * var(--offset, 1.5em)) 0;  
    }  
}



HTTP/1.1 Deployment Strategy
<article>  
 

    <h2>Vertical Rhythm With Holy.js</h2>  
    <p>Imagine that you're tasked with building or managing  
       a website containing a real-estate agency's portfolio.</p>  
 
    <h3>Example</h3>  
    <p>Let's look at a standard admin overview screen for  
       custom post types.</p>  
 

    <figure class="break-out">  
        <a href="/"><img src="image.svg" alt="Text" /></a>  
        <figcaption>Image description</figcaption>  
    </figure>  
 
    <p>Let's look at a standard admin overview screen for  
       custom post types.</p>  
 

</article>



@supports (display: grid) {  
    article {  
        display: grid;  
        grid-template-columns:  
            [full-width-start] 1fr  
            [content-start] repeat(12, minmax(0, 4.85ch))  
            [content-end] 1fr  
            [full-width-end];  
       grid-row-gap: calc(var(--gutter, 1.5em));  
    }

    article > * + * {  
        margin: 0;  
        grid-column: content;  
    }

    article > .break-out {  
       grid-column: full-width;  
       justify-self: center;  
       margin: calc(0.5 * var(--offset, 1.5em)) 0;  
    }  
}



    article > * + * {  
        margin: 0;  
        grid-column: content;  
    }

    article > .break-out {  
       grid-column: full-width;  
       justify-self: center;  
       margin: calc(0.5 * var(--offset, 1.5em)) 0;  
    }  
}

h2 {  
    margin: calc(2 * var(--offset, 1.5em)) 0 0 0;  
    font-size: calc(1.5rem + 2.5vmin);  
    line-height: calc(2rem + 1vmin);  
}

 
h3 {  
    margin: calc(0.5 * var(--offset, 1.5em)) 0 0 0;  
    font-size: calc(1rem + 1.5vmin);  
}







@supports (display: grid) {  
    article {  
        display: grid;  
        grid-template-columns:  
            [full-width-start] 1fr  
            [content-start] repeat(12, minmax(0, 4.85ch))  
            [content-end] 1fr  
            [full-width-end];  
       grid-row-gap: calc(var(--gutter, 1.5em));  
    }

    article > * + * {  
        margin: 0;  
        grid-column: content;  
    }

    article > .break-out {  
       grid-column: full-width;  
       justify-self: center;  
       margin: calc(0.5 * var(--offset, 1.5em)) 0;  
    }  
}





@supports (display: grid) {  
    article {  
        display: grid;  
        grid-template-columns:  
            [full-width-start] 1fr  
            [content-start] repeat(12, minmax(0, 4.85ch))  
            [content-end] 1fr  
            [full-width-end];  
       grid-row-gap: calc(var(--gutter, 1.5em));  
    }

    article > * + * {  
        margin: 0;  
        grid-column: content;  
    }

    article > .break-out {  
       grid-column: full-width;  
       justify-self: center;  
       margin: calc(0.5 * var(--offset, 1.5em)) 0;  
    }  
}



@supports (grid-gap: 0) {  
    article {  
        display: grid;  
        grid-template-columns:  
            [full-width-start] 1fr  
            [content-start] repeat(12, minmax(0, 4.85ch))  
            [content-end] 1fr  
            [full-width-end];  
       grid-row-gap: calc(var(--gutter, 1.5em));  
    }

    article > * + * {  
        margin: 0;  
        grid-column: content;  
    }

    article > .break-out {  
       grid-column: full-width;  
       justify-self: center;  
       margin: calc(0.5 * var(--offset, 1.5em)) 0;  
    }  
}
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“ Accessibility is not something we add 
to a website, but something we start 
with and risk losing with every 
enhancement. It is to be retained.  

— Scott Jehl 
https://twitter.com/scottjehl/status/411237303579721728

https://twitter.com/scottjehl/status/411237303579721728


Accessibility: The Foundation

• Most guidelines are rather about not making 
things inaccessible than making things accessible.

• WAI-WCAG 2.09 (Web Content Accessibility Guidelines) 
Set of general, basic accessibility recommendations.

• WAI-ARIA 1.0 (Accessible Rich Internet Applications) 
Advanced, ambitious guide that takes a11y to a new level.

• Goal: keep the content usable by keyboard users and 
screen readers users, e.g. buttons and widgets.



• JavaScript: 
var size = 
window.getComputedStyle(document.body,':after').get  
PropertyValue('content');  
 
if (size == 'desktop') {  
  // Load some more content.  
}



Accessibility Techniques

• Buttons have different states; they control elements, 

• Forms require concise and appropriate feedback,
• Widgets have complex properties and behaviors,
• Navigation requires appropriate sectioning.

• Problem: misconceptions about how users use 
screen readers/keyboards—and browser support.

• Accessibility is about defining relationships, 
properties and behaviors of elements explicitly.



Accessibility Techniques

• Problem: misconceptions about how users use 
screen readers/keyboards—and browser support.

• Accessibility tools do have JavaScript support, 

• Screen readers can’t predict structure or purpose,

• Accessibility builds  on top of existing experience,
• ARIA is well-supported; native controls are better.



“ Semantic HTML is markup that makes 
a positive contribution to the meaning 
of the page in a standardized way 
which can be understood by a maximal 
range of user agents...  

— Heydon Pickering 
“Apps for All”

https://twitter.com/scottjehl/status/411237303579721728


“ ...As a result, screen readers can 
understand the patterns and provide 
an equivalent experience of the same 
content both visually and aurally. 
Semantics is embedded in attributes 
and HTML elements.  

— Heydon Pickering 
“Apps for All”

https://twitter.com/scottjehl/status/411237303579721728


Accessibility Techniques

• Problem: misconceptions about how users use 
screen readers/keyboards—and browser support.

• Accessibility tools do have JavaScript support, 

• Screen readers can’t predict structure or purpose,

• Accessibility builds  on top of existing experience,
• ARIA is well-supported; native controls are better.



Accessibility Techniques

• Buttons have different states; they control elements, 

• Navigation requires appropriate sectioning.
• Forms require concise and appropriate feedback,
• Widgets have complex properties and behaviors,

• Problem: misconceptions about how users use 
screen readers/keyboards—and browser support.

• Accessibility is about defining relationships, 
properties and behaviors of elements explicitly.



Accessible Buttons

• Only <button> should look like a button; classes on 
<a>, <div>, <span> aren’t conducive to accessibility.

• To activate a button, keyboard users must first be able 
to focus it. Screen readers rely on aural feedback.

• HTML:  
<button type="button">Read more…</button>  
 

/* Beware: implicit type is ‘submit’, so be specific. */

<a class="button">Read more…</a>  
<span class="button">Read more…</a>



Accessible Buttons

• To activate a button, keyboard users must first be able 
to focus it. Screen readers rely on aural feedback.

• <button> receives focus, can be operated via keyboard and 
is announced as “button” by screen readers.

• Hint: perceived tactility of interactive controls helps 
to communicate their utility. Big, bold, clickable.



Accessible Buttons

• <button> receives focus, can be operated via keyboard 
and is announced as “button” by screen readers.

• Buttons can have different states:

• Hint: perceived tactility of interactive controls helps 
to communicate their utility. Big, bold, clickable.

— Pressed/unpressed buttons,  
— Disabled buttons, 
— Buttons which control other elements, 
— Buttons that show/hide parts of the page.



• HTML: 
<button type="button">Save</button>

• CSS: 
 

button {  
    background-color: DarkSlateBlue;  
    border-radius: 0.25em;  
    box-shadow: 0 4px 0 #222; }  
 
button:hover, button:focus {

       /* Make it look like you can press it */ }



• CSS: 
 

button:active {  
    position: relative;  
    top: 3px; /* 3px drop */  
    box-shadow: 0 0 0 #222; /* less by 3px (to zero) */  
 }  
 
button[disabled] {  
    /* Styles for a disabled button */  
    pointer-events: none;  
    /* or cursor: not-allowed; */  
}



• Nested text within <button> will be read out by 
screen readers when the button is accessed.

• For <input> buttons, the value attribute will be 
announced. Both should never be left empty.

• WAI-ARIA enhancements are always required 
when dealing with non-textual content.



• HTML: 
<button aria-label="Undo">&#xE000;</button>  
 
<p class="tooltip hidden">You can restore defaults 
with <strong id="undo-text">Undo</strong> button.</p>  
<button aria-labelledby=“undo-text">&#xE000;</button>



ARIA Roles, Properties, States

• WAI-ARIA is a gap-filler for HTML semantics. 
It defines three kinds of accessibility attributes:

— Roles define the meaning of an element 
      (role="tooltip", role="tablist", role="search"), 
 

— Properties describe its characteristics 
      (aria-required, aria-controls, aria-label, aria-labelledby), 
 

— States describe its current interaction states 
      (aria-checked, aria-expanded, aria-hidden, aria-required).



• HTML: 
<button aria-label="Undo">&#xE000;</button>  
 
<p class="tooltip hidden">You can restore defaults 
with <strong id="undo-text">Undo</strong> button.</p>  
<button aria-labelledby=“undo-text">&#xE000;</button>



• HTML: 
<div role="button" aria-label="Undo"><img 
src="undo_icon.png" alt="Undo" /></div>  
 
<p aria-hidden="true" class="tooltip hidden">Undo</p>



• Legacy code can be augmented with ARIA roles to 
patch code that is otherwise unsemantic.

• Using ARIA-roles should be a method of last resort, 
as it fully overrides native semantics.





• HTML: 
<div role="toolbar"  
     aria-label="sorting options"  
     aria-controls="sortable">  
        <button aria-pressed="true">A to Z</button>  
        <button aria-pressed="false">Z to A</button>  
</div>  
 
<ul id="sortable" tabindex="-1">  
    <li>Fiddler crab</li> <li>Hermit crab</li> ...  
</ul>



• CSS: 
button:active,  
button[aria-pressed="true"] {  
    position: relative;  
    top: 3px; /* 3px drop */  
    box-shadow: 0 0 0 #222; /* less by 3px (to zero) */  
}





Accessibility Techniques

• Buttons have different states; they control elements, 

• Navigation requires appropriate sectioning.
• Forms require concise and appropriate feedback,
• Widgets have complex properties and behaviors,

• Problem: misconceptions about how users use 
screen readers/keyboards—and browser support.

• Accessibility is about defining relationships, 
properties and behaviors of elements explicitly.





• Links can be focused by screen readers; they can 
distinguish between “Link” and “Same page link”.

• But grid is invisible to screen readers. Keyboard 
users don’t benefit from it either, they have to 
cover the same distance, sideways.



• But grid is invisible to screen readers. Keyboard 
users don’t benefit from it either, they have to 
cover the same distance, sideways.

• Solution: draw an invisible map of the page by 
sectioning content and providing landmarks.







• Sectioning conveys structure to screen readers and 
keyboard users. But: avoid too much nesting!

• Meaningful, consistent headings and landmark roles 
help users jump between sections seamlessly.



— banner (role="banner")  
— contentinfo (role="contentinfo")  
— main (role="main")  
— navigation (role=“navigation")

— search (role="search")  
— form (role="form")  
— complementary 
     (role=“complementary")  

Applicable like <div role="search" … > to any HTML element.



• JavaScript: 
var size = 
window.getComputedStyle(document.body,':after').get  
PropertyValue('content');  
 
if (size == 'desktop') {  
  // Load some more content.  
}





• “Skip to content” links often built incorrectly:
 

a.skip {  
    display: none; /* Nobody can see it. */  
}



• “Skip to content” links better pushed off-screen:
 

a.skip {  
    position: relative;  
    top: -100px;  
}

 

a.skip:focus {  
    top: 0;  
}



Accessibility Techniques

• Buttons have different states; they control elements, 

• Navigation requires appropriate sectioning.
• Forms require concise and appropriate feedback,
• Widgets have complex properties and behaviors,

• Problem: misconceptions about how users use 
screen readers/keyboards—and browser support.

• Accessibility is about defining relationships, 
properties and behaviors of elements explicitly.





• HTML: 
<form>  
    <fieldset><legend>Login form</legend>  
        <div>  
            <label for="username">Your username</label>  
            <input id="username" type="text"  
                   aria-describedby="username-hint">  
            <div role="tooltip" id="username-hint">  
                 &hellip; is your email address</div>  
        </div>  
    </fieldset>  
   <button type="submit">Enter site</button>  
</form>



• CSS: 
 

[role="tooltip"] {  
    background: orange;  
    color: white;  
    padding: 0.5em;  
    display: none;  
}  
 
input:focus + [role="tooltip"] {  
    display: block;  
}



Accessibility Techniques

• Buttons have different states; they control elements, 

• Navigation requires appropriate sectioning.
• Forms require concise and appropriate feedback,
• Widgets have complex properties and behaviors,

• Problem: misconceptions about how users use 
screen readers/keyboards—and browser support.

• Accessibility is about defining relationships, 
properties and behaviors of elements explicitly.





• HTML: 
<h2>How do I change my password?</h2>  
<p>…</p>  
 
<h2>Is my data stored anywhere?</h2>  
<p>…</p>  
 
<h2>What is your contact number?</h2>  
<p>…</p>



• HTML: 
<h2 role="button">How do I change my password?</h2>  
<p>…</p>  
 
<h2 role="button">Is my data stored anywhere?</h2>  
<p>…</p>  
 
<h2 role="button">What is your contact number?</h2>  
<p>…</p>



• HTML: 
<h2>  
    <button aria-expanded=“false"  
            aria-controls=“change-pass”>  
            How do I change my password?  
    </button>  
</h2>  
<div id="change-pass" aria-hidden="true">  
    <p>…</p>  
</div>



• CSS: 
 

[aria-hidden] {  
    display: none;  
}  
 
[aria-hidden="false"] {  
    display: block;  
}

[aria-expanded]:before {  
    content: '\25ba\0020';  
}  
 
[aria-expanded="false"]:before {  
    content: '\25bc\0020';  
}









• HTML: 
<a href=“#nav”>Menu</a>  
<!—- other markup… —->  
<nav id="nav" role="navigation">  
    <ul>  
        <li><a href="/">Home</a></li>  
        <li><a href="/about">About</a></li>  
        <li><a href="/blog">Blog</a></li>  
    </ul>  
</nav>



• HTML: 
<a href="#nav" role="button" aria-controls="nav"  
                             aria-expanded="false">Menu</a>  
<!—- other markup… —->  
<nav id="nav" role=“navigation" aria-hidden="true">  
    <ul>  
        <li><a href="/">Home</a></li>  
        <li><a href="/about">About</a></li>  
        <li><a href="/blog">Blog</a></li>  
    </ul>  
</nav>







• HTML: 
<ul>  
    <li><a href="#sec1">Section 1</a></li>  
    <li><a href="#sec2">Section 2</a></li>  
    <li><a href="#sec3">Section 3</a></li>  
</ul>  
 
<section id="sec1">...</section>  
<section id="sec2">...</section>  
<section id="sec3">...</section>



• HTML: 
<ul role="tablist">  
    <li><a role=“tab" href="#sec1">Section 1</a></li>  
    <li><a role=“tab" href="#sec2">Section 2</a></li>  
    <li><a role=“tab" href="#sec3">Section 3</a></li>  
</ul>  
 
<section id=“sec1" role=“tabpanel">...</section>  
<section id="sec2" role=“tabpanel">...</section>  
<section id="sec3" role=“tabpanel">...</section>



• HTML: 
<ul role="tablist">  
    <li><a role=“tab" aria-controls=“panel1”  
                      aria-selected=“true”  
           href="#sec1">Section 1</a></li>  
    <li><a role=“tab" aria-controls=“panel2”  
           href="#sec2">Section 2</a></li>  
</ul>  
 
<section id=“sec1" role=“tabpanel">...</section>  
<section id="sec2" role=“tabpanel” aria-hidden=“true”>...</section>





• Accessible video includes captions, a transcript and 
an audio description.

• HTML: 
<video preload="auto" width="480" height="360" 
poster="myvideo.jpg">  
    <source type="video/mp4" src="talk.mp4" />  
    <source type="video/webm" src="talk.webm" />  
    <track kind="captions" src="talk.vtt" />  
</video>



• Accessible video includes captions, a transcript and 
an audio description.

• Delivered in a fully accessible video player, incl. 
accessible controls and playback options.



• JavaScript: 
var size = 
window.getComputedStyle(document.body,':after').get  
PropertyValue('content');  
 
if (size == 'desktop') {  
  // Load some more content.  
}



• JavaScript: 
var size = 
window.getComputedStyle(document.body,':after').get  
PropertyValue('content');  
 
if (size == 'desktop') {  
  // Load some more content.  
}



Accessibility Techniques

• Buttons have different states; they control elements, 

• Navigation requires appropriate sectioning.
• Forms require concise and appropriate feedback,
• Widgets have complex properties and behaviors,

• Problem: misconceptions about how users use 
screen readers/keyboards—and browser support.

• Accessibility is about defining relationships, 
properties and behaviors of elements explicitly.



Accessible SPAs

• In SPAs, where subviews are split into separate 
component files, landmarks chunk nicely into 
various includes and templates.

• Each view returns a landmark with tabIndex="-1" 
to make it a focus management target.



• Each view returns a landmark with tabIndex="-1" 
to make it a focus management target.



• MainView returns a main landmark with 
tabIndex="-1" to make it a focus management target.



• Inside main is an h1 heading and a few subviews, 
pulled in as child components, each with their own 
logical landmarks and h2-h6 headings.



• Make heading levels configurable.  Accessible 
rendered HTML has only UI controls that can be 
reached and operated with the keyboard.



Accessible SPAs

• Send focus to new content when subviews are  
appended/removed, or dialogs/menus are opened. 

• Don’t send focus for carousels, auto-rotating content,
• ARIA Live Regions announce simple content 

changes which are not interactive.

• Accessible rendered HTML has only UI controls 
that can be reached and operated with the keyboard.

• Use a focus trap to keep focus inside active 
content control.



Accessibility Strategy

• Writing HTML, prefer semantically sound elements,

• Define explicit relationships (roles, properties, states),
• Check global properties first, then local properties.
• Test keyboard and screen readers use.

• Accessibility is about defining relationships, 
properties and behaviors of elements explicitly.

• Refine accessibility enhancements.











Summary  
 
 

— screen readers have good JS support 
— keep interactive elements (button) focusable 
— ARIA-roles as gap-filler for HTML semantics 
— legacy code can be augmented with ARIA 
— sectioning creates a structural map of the page  
— forms require appropriate feedback 
— easy to find fully accessible components



Sometimes laying out boxes is annoying 
and hacky. Grid helps us resolve most of 
the issues for simple modules, but how to 
wrap your head around it?
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Grid Lines

Lines can be horizontal or vertical. They 
are referred to by number and can be 

named. 

Highlighted is Column Line 2.



Grid Track

A Grid Track is the space between two 
Grid Lines. Tracks can be horizontal or 

vertical (rows or columns). 

The highlighted Grid Track is between 
Row Lines 2 and 3.



Grid Cell

The smallest unit on our grid, a Grid Cell 
is the space between four Grid Lines. It’s 

just like a table cell. 

The highlighted Grid Cell is between row 
lines 2 and 3 and column lines 2 and 3.



Grid Area

Any area of the Grid bound by 4 Grid 
Lines. It can contain many Grid Cells. 

The highlighted Grid Area is between 
row lines 1 and 3, column lines 2 and 4.



— grid-template-columns declares the number 
of columns and the size of each column. 
grid-template-columns: 250px 250px 250px 250px;  

— repeat keyword allows to avoid repetition.  
grid-template-columns: repeat(4, 250px);  
grid-template-columns: repeat(5, 1fr 2fr);  
grid-template-columns: 20px repeat(6, 1fr) 20px; 

— grid-auto-rows and grid-auto-columns 
define set size of tracks within implicit grid.  
grid-auto-rows: minmax(100px, auto); 

— auto-fill tries to put the largest number of 



— 1fr, a fraction unit, takes up a share of 
available space, accounting for grid-gap. 
grid-template-columns: repeat(4, 250px 1fr);  

— minmax specifies a range of the largest and 
smallest values a row or column could be: 
grid-template-columns: repeat(4, minmax(250px, 1fr);  

— alignment is achieved as in Flexbox. stretch  
pulls an element from start to end of a track. 
align-items: center; justify-content: center;







• CSS: 
@supports (display: flex) {  
    .container { display: flex; }  
}



• CSS: 
@supports (display: flex) {  
    .l-grid {  
        display: flex;  
        min-height: 100vh;  
   }

      .l-grid--half-half > .l-grid__item {  
          flex: 1 1 auto;  
      }

  }

• CSS: 
@supports (display: flex) {  
    .l-center-center {  
        align-items: center;  
        justify-content: center;  
    }  
}  
.l-content {  
    max-width: 300px;  
}



• CSS: 
@supports (display: grid) {  
    .l-grid--half-half {  
        display: grid;  
        grid-template-columns: 50vw 50vw;  
        grid-gap: 1rem;  
        min-height: 100vh;  
    }

  }

• CSS: 
.l-center-center {  
    align-items: center;  
    justify-content: center;  
}  
 
.l-content {  
    max-width: 300px;  
}



• CSS: 
@supports (display: grid) {  
    .l-grid--half-half {  
        display: grid;  
        grid-template-columns: 50vw 50vw;  
        grid-gap: 1rem;  
        min-height: 100vh;  
    }

  }

• CSS: 
.l-center-center {  
    align-items: center;  
    justify-content: center;  
}  
 
.l-content {  
    max-width: 300px;  
}



• CSS: 
@supports (display: grid) {  
    .l-grid--half-half {  
        display: grid;  
        grid-template-columns: 1fr 1fr;  
        grid-gap: 1rem;  
        min-height: 100vh;  
    }

  }

• CSS: 
.l-center-center {  
    align-items: center;  
    justify-content: center;  
}  
 
.l-content {  
    max-width: 300px;  
}







• CSS: 
@supports (display: flex) {  
    .l-grid {  
        display: flex;  
        flex-wrap: wrap;  
   }

      .l-grid--4x4 > .l-grid__item {  
          flex: 1 1 auto;  
      }

  }

• CSS: 
@supports (display: flex) {  
    .l-center-center {  
        align-items: center;  
        justify-content: center;  
    }  
}



• CSS: 
@supports (display: flex) {  
    .l-grid {  
        display: flex;  
  }

      .l-grid--4x4 > .l-grid__item {  
          flex: 1 1 auto;  
      }

  }

• CSS: 
@supports (display: flex) {  
    .l-center-center {  
        align-items: center;  
        justify-content: center;  
    }  
 
   @media screen and (min-width: 600px) {  
       .l-grid {  
            flex-wrap: wrap;  
       }  
   }  
}



• CSS: 
@supports (display: grid) {  
    .l-grid {  
        display: grid;  
        grid-template-columns: 1fr 1fr;  
        grid-template-rows: 250px 250px;  
   }  
}

• CSS: 
@supports (display: grid) {  
    .l-center-center {  
        align-items: center;  
        justify-content: center;  
    }



• CSS: 
@supports (display: grid) {  
    .l-grid {  
        display: grid;  
        grid-template-columns: 1fr 1fr;  
        grid-template-rows: 250px 250px;  
   }  
}

• CSS: 
@supports (display: grid) {  
    .l-center-center {  
        align-items: center;  
        justify-content: center;  
    }



• CSS: 
@supports (display: grid) {  
    .l-grid {  
        display: grid;  
        grid-template-columns: 1fr 1fr;  
        grid-template-rows:  
            repeat(auto-fit, minmax(50vh, auto)  
                             minmax(50vh, auto));  
    }  
}

• CSS: 
@supports (display: grid) {  
    .l-center-center {  
        align-items: center;  
        justify-content: center;  
    }



— grid-gap specifies the row and the column’s 
gutter sizes: 
grid-column-gap: 1rem; grid-row-gap: 1rem;  
grid-gap: 1rem;  

— grid-column-start defines where the content 
should start displaying. 
.grid { display: grid;  
        grid-template-columns: 1fr 1fr; }  
 
.child { grid-column-start: 2; }





• CSS: 
@supports (display: flex) {  
    .l-grid {  
        display: flex;  
        flex-wrap: wrap;  
   }

      .l-grid > .l-grid__item {  
          flex: 1 1 auto;  
          width: 50%;  
          margin-bottom: 4em;  
      }

  }

• CSS: 
@supports (display: grid) {  
    .l-grid {  
        display: grid;  
        grid-gap: 2rem;  
        grid-template-columns: repeat(4, 1fr);  
        grid-template-rows: 1fr;  
    }  
    .l-column-start-2 {  
        grid-column-start: 2;  
    }  
    .l-column-start-3 {  
        grid-column-start: 3;  
    }  
    .l-column-start-4 {  
        grid-column-start: 4;  
    }  
}



— Content is positioned against grid lines, 
not grid columns. They can have multiple names. 
grid-template-columns:  
[form-start input-start] minmax(200px, 3fr)  
[input-end button-start] 1fr [button-end form-end];  

— Use Grid for 2-dimensional problems. If you can 
draw a grid over a component, consider Grid. 
Need items to expand within a row/col? Flexbox.







• HTML: 
<div class="u—containProse">  
    <p>...</p>  
    <p>...</p>  
</div>

• CSS: 
.u—containProse {  
    margin: 0 auto;  
    max-width: 40em;  
}



• HTML: 
<div class="u—containProse">  
    <p>...</p>  
</div>  
 
<img src="..." alt="..." />  
 
<div class="u—containProse">  
    <p>...</p>  
</div>  

• CSS: 
.u—containProse {  
    margin: 0 auto;  
    max-width: 40em;  
}



To release our child element from its 
container, we need to know how much 
space there is between the container 
edge and the viewport edge.



What’s this space exactly? Well, we 
just need to subtract half the container 
width from half the viewport width. 
calc() to the rescue!



• HTML: 
<div class="u—containProse">  
    <p>...</p>  
    <img class="u—release" src="..." />   
    <p>...</p>  
</div>

• CSS: 
.u—release {  
   margin-left: calc(-50vw + 50%);  
   margin-right: calc(-50vw + 50%);  
}





When the height or width of the 
initial containing block is changed, 
they are scaled accordingly. Note that 
the initial containing block’s size is 
affected by the presence of scrollbars 
on the viewport.



• HTML: 
<div class="u—containProse">  
    <p>...</p>  
    <img class="u—release" src="..." />   
    <p>...</p>  
</div>

• CSS: 
.u—release {  
   margin-left: calc(-50vw + 50%);  
   margin-right: calc(-50vw + 50%);  
}



• HTML: 
<div class="u—containProse">  
    <p>...</p>  
    <img class="u—release" src="..." />   
    <p>...</p>  
</div>

• CSS: 
.u—release {  
   margin-left: calc(-50vw + 50%);  
   margin-right: calc(-50vw + 50%);  
}

html, body {  
   overflow-x: hidden;  
}





• CSS: 
.u—release {  
   width: 100vw;  
   position: relative;  
   left: 50%;  
   right: 50%;  
   margin-left: -50vw;  
   margin-right: -50vw;  
}

We push the container to the exact 
middle of the browser window with 
left: 50%, then pull it back to the left 
edge with -50vw margin 
(h/t Sven Wolfermann).







• CSS: 
@supports (display: grid) {  
    .u-container { display: grid; }  
}



• CSS: 
@supports (display: grid) {  
    .u-container {  
        display: grid;  
        grid-template-columns:  
            [full-start] minmax(1em, 1fr)  
            [main-start] minmax(0, 40em) [main-end]  
            minmax(1em, 1fr) [full-end];  
   }

 }





   .u-container {  
        display: grid;  
        grid-template-columns:  
            [full-start] minmax(1em, 1fr)  
            [main-start] minmax(0, 40em) [main-end]  
            minmax(1em, 1fr) [full-end];  
   }



• CSS: 
@supports (display: grid) {  
    .u-container {  
        display: grid;  
        grid-template-columns:  
            [full-start] minmax(1em, 1fr)  
            [main-start] minmax(0, 40em)  
            [main-end] minmax(1em, 1fr)  
            [full-end];  
   }

 }

@supports (display: grid) {  
    .u-container > * {  
        grid-column: main;  
   }

    .u-release {  
        grid-column: full;  
   }

 }











Downsides: You can’t float immediate 
children of an element with display: 
grid. Plus, you’ll need to use other 
techniques as fallback for browsers 
not supporting CSS Grid.





— Content is positioned against grid lines, 
not grid columns. They can have multiple names. 
grid-template-columns:  
[form-start input-start] minmax(200px, 3fr)  
[input-end button-start] 1fr [button-end form-end];  

— Use Grid for 2-dimensional problems. If you can 
draw a grid over a component, consider Grid. 
Need items to expand within a row/col? Flexbox.



— We don’t have to explicitly label grid lines. 
We can use ASCII-syntax on grid-template-areas. 
grid-template-areas:  
    "head head head head head head"  
    "side side main main main main"  
    ".... .... foot foot foot foot";  
 
grid-auto-rows: minmax(120px, auto);  
grid-template-columns: repeat(3, 1fr 2fr);  

— Content can then flow into these areas:  
.header { grid-area: head; }  
.sidebar { grid-area: side; }  
.content { grid-area: main; }  
.footer { grid-area: foot; }  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Often we want to target specific children 
in the DOM, but the parent might have 
unknown number of children. So usually 
we would style all children first and then 
overwrite the styles.





“ What if you want all links to have an 
underline except the ones you 
specify? Or you want all <li>’s in the 
navigation to have a right border, 
except the last one.  Normally you 
would use :last-child (or extra class) 
to overwrite a default CSS rule.  

 

—  Ire Aderinokun









“ What if you want a tidy grid with 
fine and consistent line endings?  
Sometimes you might end up with 
not enough space to display all 
content blocks in a row, or not 
enough items to properly fill a row. 

 

—  Patrick Clancey







A quantity selector is a CSS 
selector that allows styles to be 
applied to elements based on the 
number of siblings.





General sibling selector ~ 
separates two selectors and 
matches the second element only 
if it is preceded by the first, and 
both share a common parent.







• CSS: 
li:nth-last-child(6):first-child,  
li:nth-last-child(6):first-child ~ li {  
    color: green;  
}



• CSS: 
li:nth-child(n+6) {  
    color: green;  
}



li:nth-last-child(n+6) { 
    color: green; 
}



li:nth-last-child(n+6):first-child, 
li:nth-last-child(n+6):first-child ~ li { 
    color: green; 
}





To create a perfect grid, we’ll 
need to define layout for any 
number of items with specific 
quantity selectors within media 
queries.





• “Mod query selector” in CSS: 
li:nth-last-child(3n):first-child,  
li:nth-last-child(3n):first-child ~ li {  
    /* … styles for list items in a list divisible by 3 …  */  
}



li:nth-last-child(3n):first-child, 
li:nth-last-child(3n):first-child ~ li { 
    /* … styles for list items in a list divisible by 3 …  */ 
}

— Select all following sibllings (~ li) which follow after  
— The first child (first li in the list here), (:first-child) that also is 
— Divisible by 3, starting from the end (:nth-last-child(3n)).



— Select all the items up to and including the fifth item, then 
— Select all the items from the third item onwards.

• “Range selector” in CSS: 
li:nth-child(n+3):nth-child(-n+5) {  
    /* … styles for list items from 3 to 5 …  */  
}





We use a mod query to check 
if the number of items is 
divisible by 3. Then we use a 
range selector to style items 
differently, e.g. apply one 
styling to first three, another 
styling to the fourth through 
ninth, and another to 10th 
onwards. Voilà!



• “Mod query selector” in CSS: 
li:nth-last-child(3n):first-child /* mod query */  
~ li:nth-child(n+4):nth-child(-n+6) { /* range selector */  
    /* … styles for 4th to 6th elements, in a list divisible by 3 …  */  
}










