
Sort 2022 - Aaron Barker - Front-end Stack Team

Creating Faster Websites
AKA - A ComeUntoChrist.org performance case study 
AKA - What it takes to move from rendering in 4s to <1s

http://ComeUntoChrist.org


What will we be covering?
(Should I get up and walk out now)

• What this is not

• ComeUntoChrist history

• Web Vitals

• ComeUntoChrist performance improvements play by play

• Live review if time/bandwidth allows

• Questions



What this is not



Servers



Micro-performance



ComeUntoChrist - A Case Study



ComeUntoChrist uniqueness
At least at the church

• Traffic is primarily non-member


• Traffic is largely ad driven


• Competing for eyeballs/attention


• If the user doesn’t have a good experience, they go to the next ad, search, 
etc


• High bounce rate, so prioritize one to few page experience over many pages



Yoda

[Frustration] is the path to the dark side.

[Frustration] leads to anger. 

Anger leads to hate. 

Hate leads to suffering.




Pre 2019

• Work done by previous devs to get page loading in the 3 second range on a 
Fast 3g connection


• When I got on team, there wasn’t a push for better performance


• Leaders were not opposed to me working on it though

So I did :)



Where to focus?



Lighthouse
Built in test suite

https://web.dev/measure/



Web Vitals



TTFB
Time to First Byte

TTFB



FCP
First Contentful Paint 
AKA - Start Render

https://web.dev/fcp/



LCP
Largest Contentful Paint

https://web.dev/lcp/



CLS
Cumulative Layout Shift

https://web.dev/cls/



TTI
Time to Interactive

https://web.dev/tti/



TBT
Total Blocking Time

https://web.dev/tbt/



WebPageTest.org
For public sites

http://WebPageTest.org


Waterfall chart
What loads when, how long 
did it take, etc



History/Test Caveats

• 3 year old screenshots and they are small. But you’ll get the idea of what is 
visible to the user


• I didn’t take good notes at the start


• Tooling got updates so functionality and look will change


• ComeUntoChrist got updates so not always apples to apples


• Direct success is difficult to measure due to advertising/marketing tie


• Better performance was seen as a win by itself without measuring other 
things



Testing metrics

• All testing done on WebPageTest.org using the same settings


• Using Fast 3g connection


• Virgina


• Chrome on Desktop (more complex display than mobile)

http://WebPageTest.org


Network Throttling
Fake slow connections



July 2019
Renders in 3, 4 or 10 seconds… depending on how you look at it

Something shows

Text shows Page “complete”



AB Testing

LCP

body[class][class] {

  /* trump the test and target flicker/blink/blanking of the page... grrr */

  opacity: 1 !important;

}




August 2019
Changed some JS to non-blocking, preconnect, remove unused fonts/components

Something  
shows

Text shows

2.8

1.8



Network Request 
Blocking
Open dev tools 
Hit esc to toggle bottom 
drawer 
Or 
Right click a resource



Render Blocking

• A <script> tag that:


• Is in the <head> of the document.


• Does not have a defer attribute.


• Does not have an async attribute.


• A <link rel="stylesheet"> tag that:


• Does not have a disabled attribute. When this attribute is present, the browser does not 
download the stylesheet.


• Does not have a media attribute that matches the user's device 
specifically. media="all" is considered render-blocking.



async and defer

<script href="/path/to/your/script.js"></script>


<script href="/path/to/your/script.js" async></script>


<script href="/path/to/your/script.js" defer></script>


Parse HTML
script loading script execution

Parse HTML

Parse HTML
script loading script execution

Parse HTML

Parse HTML
script loading script execution

Parse HTML paused

Parse HTML paused

Time



Preconnect
Make origin connections in  
advance



Preconnect

<link rel="preconnect" href="https://example.com">


https://developer.mozilla.org/en-US/docs/Web/HTML/Link_types/preconnect



October 2019
Mostly rendered in 1.8s

• CSS from 87k > 65k


• JS from 173K > 100K


• JS parsing time from 2.4s to 1.3s


• Homepage hero start load from 4.6s 
3.8s


• Changed to use font-display:swap

LCPTBTFCP



font-display
font-display: auto; /* Browser chooses */


/* No text for 3 seconds, then uses fallback, changes to font when loaded */

font-display: block;


/* Immediately use fallback font, uses font when loaded */

font-display: swap;


/* Immediately use fallback font, uses font when loaded ONLY if within 3 seconds */

font-display: fallback;


/* Immediately uses fallback font, font will NOT be used when loaded */

font-display: optional;



Network tab sorted 
by file size
Find large files



Network tab sorted 
by file size
Find large files



Use incognito 
when you are 
serious
Browser extensions can load 
extra files



July 2020
Critical JS

Image   
Loading

Before

After

Image   
Loading

First render is still 1.8s



Critical JS



Native lazy loading

<img src="image.jpg" alt="..." loading="lazy"> 

<iframe src="video-player.html" title="..." loading="lazy"></iframe>




Oct 2020
Critical CSS

FCP

After

Before

FCP



Critical CSS



June 2021
CSS/JS Parts

Critical CSS ++

Critical JS ++



CSS/JS Parts

1. Change bundler to output a CSS/JS file per component instead of combined


2. Update logic to determine first 10 components on page, load related files


3. Inline Critical CSS/JS (inline doesn’t render block)


4. Lazy load other CSS/JS files as the user scrolls down the page



Preload

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

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


// Fallback for JS not working

<noscript><link rel="stylesheet" href="styles.css"></noscript>




Priority Hints

<ul class="carousel">

  <img src="img/carousel-1.jpg" fetchpriority="high">

  <img src="img/carousel-2.jpg" fetchpriority="low">

  <img src="img/carousel-3.jpg" fetchpriority="low">

</ul>


<!-- Lower priority only for non-critical preloaded scripts -->

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

<link rel="preload" as="script" href="/js/script.js" fetchpriority="low">




Mar 2022
Image Proxy

After

Before



Order vs bandwidth



Live WPT.org review if time and 
bandwidth allow…

http://WPT.org


Questions?

aaron@churchofjesuschrist.org


