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Visual Design.



Personality.



“ The design process is weird and 
complicated because it involves 
people and systems, which often 
are weird and complicated. 

 

— à la Mark Boulton



Junior Designers vs. Senior Designers, https://medium.com/the-year-of-the-looking-glass/junior-designers-vs-senior-designers-fbe483d3b51e

https://medium.com/the-year-of-the-looking-glass/junior-designers-vs-senior-designers-fbe483d3b51e


Junior Designers vs. Senior Designers, https://medium.com/the-year-of-the-looking-glass/junior-designers-vs-senior-designers-fbe483d3b51e

https://medium.com/the-year-of-the-looking-glass/junior-designers-vs-senior-designers-fbe483d3b51e






















“ If we want to stand out — to outperform 
our competitors — we need to delight 
customers with a remarkable design and 
a unique, charming personality. Be slow 
and mindful. With an unprecedented 
attention to detail…  

 

— à la Mogens Møller





“ …We should underpromise, overdeliver. 
Capture attention and guide it skillfully. 
On the web today, it all boils down to one 
single thing: outstanding storytelling 
through great art direction. 

 

— à la Mogens Møller
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Ad-blockers.
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*

Please absolutely use one if you can!*

Text



Advertising.
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Problem.

50% revenue decline yearly.01
02 66% users blocking ads.

Membership.
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“
We needed to create a tool for 
the magazine, a CMS for 2500 
articles, a comments engine for 
200,000 comments, an 
eCommerce platform for 
purchases, a subscription 
service, a job board, and a 
membership auth/login.



From scratch.
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Back-End Mathias Billmann

Marketing Joe Leech, Paul Boag

Animation Sarah Drasner
Accessibility Heydon Pickering

Daniel MallDesign
Front-End Sara Soueidan

Andrew ClarkeExploration

Front-End Ilya Pukhalski
IA, Usability Marko Dugonjic

(Cat) Illustrator Ricardo Gimenes





Text First.
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Finding the 
right angle.



Finding the 
right angle.
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*
(Literally.)*

























“ 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/
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Browsers

Problem.

56.7%Chrome
Firefox
Safari
Edge

Safari Mob
Chrome Mob

12.5%
7.4%
1.2%

7.5%
9%

1.8%IE11
IE10 0.2%

IE8 0.0254%

IE666 1 person

Mobile 19.5%

(Dec 2015)



Patty Toland, FilamentGroup, “Design Consistency for RWD”, https://t.co/Tb0q1gMwQS

https://t.co/Tb0q1gMwQS
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Media queries.
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Image credit: Mike Riethmueller



Video credit: Mike Riethmueller



Fluid Sizing.



“ 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





“ 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: Jake Wilson, https://www.smashingmagazine.com/2017/05/fluid-responsive-typography-css-poly-fluid-sizing/
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Image credit: Jake Wilson, https://www.smashingmagazine.com/2017/05/fluid-responsive-typography-css-poly-fluid-sizing/



m = slope 
x = current viewport width

b = the y-intercept 
y = resulting font size

Image credit: Jake Wilson, https://www.smashingmagazine.com/2017/05/fluid-responsive-typography-css-poly-fluid-sizing/



m = slope 
x = current viewport width

b = the y-intercept 
y = resulting font size

Image credit: Jake Wilson, https://www.smashingmagazine.com/2017/05/fluid-responsive-typography-css-poly-fluid-sizing/



Image credit: Mike Riethmueller



Image credit: Jake Wilson



Image credit: Mike Riethmueller



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







Image credit: Tim Brown, CSS Locks, https://blog.typekit.com/2016/08/17/flexible-typography-with-css-locks/
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Image credit: Tim Brown, CSS Locks, https://blog.typekit.com/2016/08/17/flexible-typography-with-css-locks/









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







h1 {  
    font-size: calc(1.375em + 1.6vw);  
}  
 
button.menu {  
    padding: calc(.4em + 2vw) 0.5em;

}

 
figcaption {  
    line-height: calc(1.5em + 0.2vw);

}

No Media 
Queries Needed



Namespacing.



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

“

Selectors

Namespaces

I don’t know what this does. I don’t know 

where else it’s used. I don’t know if I can 
delete it. I don’t know if I can change it. I 

don’t know if I can use it elsewhere. I 

don’t know anything!



Namespacing

• .o-media { } 
Reusable structural objects, wrappers, containers.

• .l-grid, .l-container { }  
Layout modules used to position components.

• .c-modal, c-modal__title, .c-modal--gallery { } 
Finite, implementation-specific components.

• .t-high-contrast { } 
High level theme rules that scope other rules.



Namespacing

• .s-cms-content { } 
Dangerous species for scoped content.

• .is-open, .has-dropdown, .is-visible { } 
Stateful namespaces that describe a behavior.

• .u-clearfix { } 
Utilities with a single responsibility.

• .js-tab-switcher { } 
JavaScript hooks attached to a component.



Namespacing

• ._c-footer-mobile { } 
Hack namespacing for coding debt.

• .qa-error-login { }  
A namespace for automated testing tools.



• JavaScript: 
var size = 
window.getComputedStyle(document.body,':after').get  
PropertyValue('content');  
 
if (size == 'desktop') {  
  // Load some more content.  
}
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• JavaScript: 
var size = 
window.getComputedStyle(document.body,':after').get  
PropertyValue('content');  
 
if (size == 'desktop') {  
  // Load some more content.  
}
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Responsive Suffixes.
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State hooks.
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.rf-* classes.
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.RF-* CLASSES

Prefix any refactored classes with rf-. 

This means developers can see which classes are new… 

But it also means we can do this:



/** 
 * If it’s a class containing the string rf-, 
 * put a green border around it. 
 */ 

[class*="rf-"] { 
  outline: 5px solid green; 
}





/** 
 * If it’s a class, but isn’t a class containing 
 * the string rf-, put a red border around it. 
 */ 

[class]:not([class*="rf-"]) { 
  outline: 5px solid red; 
}





Almighty Grid.
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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 



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;







• 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.
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Logic Fold.



“ 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





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: rgba(var(--box-bg), .77);  
   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: rgba(var(--box-bg), .77);  
   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;  
}







Vertical rhythm.



“ So you want to implement 
baseline rhythm in CSS. Insert two 
differently formatted elements 
next to each other and they’ll seem 
out of phase. How do we bring 
them under control?





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;  
    }  
}



Service Worker.































Service Workers: Foundation

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

• Websites can register a service worker in user’s browser 
and intercept the website-browser traffic.

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

• Goal: a reliable “native” mechanism that can 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.

• We need to register a Service worker first.



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

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 ES6 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.
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