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WHY
MATTERS?

Impact on user

’

and conversion rates.

A

HOW DO WE
DEFINE FAST?

Web performances
metrics and Core Web
l Vitals.

PERFORMANCE

experience, engagement,

BROWSER
UNDER THE
HOOD

Understanding how the
browser translates code
into visual representation.

ANALYZING AND
OPTIMIZING

Tools and optimization
techniques.




Impact on user experience, I,

engagement, and ‘ N
conversion rates,



"53% of visits are likely to be abandoned if pages take longer than 3

seconds to load"

"46% of people say that waiting for pages to load is what they dislike
the most when browsing the web on mabile devices”.

“At the BBC we've noticed that, for every additional second a page takes

to load, 10% of users leave”

“Vodafone: A 31% improvement in LCP increased sales by 8%

“Rakuten 24 found that a good LCP score can lead to an increase of up
to 61.13% in conversion rate, 26.09% in revenue per visitor, 11.26% in
average order value, and a good FID score can lead to an increase of up

to 55.88% in conversion rate"
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https://blog.google/products/admanager/the-need-for-mobile-speed/#:~:text=53%25%20of%20visits%20are%20likely,than%203%20seconds%20to%20load&text=One%20out%20of%20two%20people,in%20less%20than%202%20seconds&text=46%25%20of%20people%20say%20that,the%20web%20on%20mobile%20devices
https://blog.google/products/admanager/the-need-for-mobile-speed/#:~:text=53%25%20of%20visits%20are%20likely,than%203%20seconds%20to%20load&text=One%20out%20of%20two%20people,in%20less%20than%202%20seconds&text=46%25%20of%20people%20say%20that,the%20web%20on%20mobile%20devices
https://www.creativebloq.com/features/how-the-bbc-builds-websites-that-scale
https://web.dev/case-studies/vodafone
https://web.dev/case-studies/rakuten
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Total Goal Completions

Conversion — x 100
Rate (%) Total Website Visits

https://nitropack.io/blog/post/improve-conversion-rates-cwv



https://nitropack.io/blog/post/improve-conversion-rates-cwv

'
Web performances metrics N1
and Core Web Vitals. ‘ ‘



1. Is anything happening?

Time to

first byte First paint
NOT IN CORE WEB VITALS NOT IN CORE WEB VITALS
)

i |

( i

\ [
— —/
Your browser pingsthe  Something starts to show
server and the server from the website.
responds.

2. Is it what | was looking for?

First

contentful paint  contentful paint

NOT IN CORE WEB VITALS

The first significant content  The user sees something
appears and the user knows usefuland thinks they can

something is happening.

3. Can | use this website?

Largest Time to
Interactive
CORE WEB VITALS METRIC NOT IN CORE WEB VITALS
7 —
{ Your source for the W vour source forthe
Il bestpartsand Ilf bestpartsand
I accessories il accessories
|
Can the user interact with

interact.

buttons and links?

WEBSITE USABILITY METRICS 2024

Cumulative
layout shift

CORE WEB VITALS METRIC

Sign up for our mailing
list for 10% off!
Your source for

best parts and
accessones

| ] |

The page moved because
something else loaded at
theend.

Interaction to
next paint (NEW)

CORE WEB VITALS METRIC

Your source for the
best parts and
M accessories

Scroll down fo, 'r, ore

The website responds
quidkly to link and button
clicks, and new pages.

https://hedgescompany.com/blog/2023/12/core-web-vitals-simplified/



https://hedgescompany.com/blog/2023/12/core-web-vitals-simplified/

First Contentful Paint (FCP)

GOOD NEEDS IMPROVEMENT POOR

I I

1.8 sec 3.0 sec

https://calibreapp.com/docs/metrics/first-contentful-paint

FCP is the time it takes for

the browser to visualize the
first piece of DOM content

(e.g., image, SVG, non-blank
canvas element) on a page.


https://calibreapp.com/docs/metrics/first-contentful-paint
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https://snigel.com/blog/11-critical-ways-to-improve-first-contentful-paint-fcp


https://snigel.com/blog/11-critical-ways-to-improve-first-contentful-paint-fcp

(Loading)

LCP measures the time
from when the user initiates
loading the page until the

LARGEST CONTENTFUL PAINT largest image or text block
is rendered within the
NEEDS . t
IMPROVEMENT viewport.
2.5 SEC 4.0 SEC

https://angulargems.beehiiv.com/p/how-to-optimize-lcp



https://angulargems.beehiiv.com/p/how-to-optimize-lcp
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https://www.woorank.com/en/core-web-vitals/largest-contentful-paint

The largest element
rendered on the page
determines the Largest
Contentful Paint (LCP).
Initially, it's the header text.
Later, a larger image loads
and becomes the LCP
element.


https://www.woorank.com/en/core-web-vitals/largest-contentful-paint

(Visual Stabitility)

GLS

CUMULATIVE LAYOUT SHIFT

NEEDS
IMPROVEMENT

0.1 0.25

https://angulargems.beehiiv.com/p/how-to-optimize-cls

CLS is a measure of the
largest burst of layout shift
scores for every
unexpected layout shift
that occurs during the entire
lifecycle of a page.

Layout shift score (CLS) = impact fraction (IF) * distance fraction (DF)


https://nitropack.io/blog/post/fix-cls
https://angulargems.beehiiv.com/p/how-to-optimize-cls

Order confirmation

You have selected 48 items.
Is this correct?

Yes, place my order
( No, go back )

https://nitropack.io/blog/post/fix-cls



https://nitropack.io/blog/post/fix-cls

https://nitropack.io/blog/post/core-web-vitals-assessment-failed



https://nitropack.io/blog/post/core-web-vitals-assessment-failed

(Interactivity)

INP

INTERACTION TO NEXT PAINT

NEEDS
IMPROVEMENT

200 MS 500 MS

https://angulargems.beehiiv.com/p/how-to-optimize-inp

INP is a metric that
assesses a page's overall
responsiveness to user
interactions by observing
the latency of all click, tap,
and keyboard interactions
that occur throughout the
lifespan of a user's visit to a

page.


https://angulargems.beehiiv.com/p/how-to-optimize-inp

Input {:? Frame
Received AN Presented!

Blocking

Tasks

l Render Paint
.

\ A
, > pointerup >< mouseup )( click > . @
\ J\ v J\L v

Input Delay Processing Time Presentation Delay

C )

H_/

Compositing, GPU,
and Raster

G )

https://fr.catchpoint.com/core-web-vitals/interaction-to-next-paint



https://fr.catchpoint.com/core-web-vitals/interaction-to-next-paint

Core Web Vitals

> - wlw
Loading Interactivity Visual Stability
N
\\ \ \
\ \
LCP INP  CLS
/ / 4
/ /
Largest Contentful Paint ’,// Interaction to Next Paint /, Cumulative Layout Shift /

b

NEED NEED NEED

https://fr.catchpoint.com/core-web-vitals



https://fr.catchpoint.com/core-web-vitals

Understanding how the L

browser translates code ‘ \
into visual representation.
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https://developer.chrome.com/blog/inside-browser-part1



https://developer.chrome.com/blog/inside-browser-part1

000/ " xC

€ 2 ¢ I_ﬂwaw.mysite.com

Request

Renderer Process

<!DOCTYPE html>
<html>
<head>
""" " @ <link href="zzz.css">
</head>
*eo),  <body>
“*@ <img src="horse.png">
<p>
. Who is HorselS
"0, </p>
‘@ <script src="zzz.js">
</script>
</body>

...;’;:?. Ma;n thread

DOM Tree

text

https://developer.chrome.com/blog/inside-browser-part3



https://developer.chrome.com/blog/inside-browser-part3
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Renderer Process —
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document P | Computed Style erees
|_I *{ )2. Maln thread

font-size: 12px

/y Computed Style font-family: serif
body }

/ Computed Style || p: {

color: blue;

/ Computed Style ) margin: 10px;
text

https://developer.chrome.com/blog/inside-browser-part3



https://developer.chrome.com/blog/inside-browser-part3
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https://developer.chrome.com/blog/inside-browser-part3
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LayoutBlock Flow

LayoutBlock Flow

LayoutText

Layout Tree



https://developer.chrome.com/blog/inside-browser-part3

Draw Circle first
or
Square first?

https://developer.chrome.com/blog/inside-browser-part3

000/ —— % @ <h1>Text overlay</h1>
¢ > el 1:] @ <div> Block 1</div>
verl (1] © <div> Block 2 <div>
Block 1 [2] ver ay “
h1 {
T ™~ z-index: 1;
position: absolute;
div {
z-index: 0;
}
000/ ——- o —— X —— R\ meow
R e i
Renderer Process = e e
Draw Rect ':: < 2}1 :I..&)
P:sél:;:y;nr;h '.;;_?. Main thread
LayoutBlock Flow
-
LayoutBlock Flow Paint Records
Draw Rect
LayoutText Loscind b e"



https://developer.chrome.com/blog/inside-browser-part3
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https://developer.chrome.com/blog/inside-browser-part3

Browser Process Renderer Process
& o Draw Quads
J) > Ul thread
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https://developer.chrome.com/blog/inside-browser-part3

X

Render process

Network

To T4
Idle Build DOM Render page
-

https://kadiska.com/what-is-critical-rendering-path-in-web-performance/


https://kadiska.com/what-is-critical-rendering-path-in-web-performance/

Render process

Network GET html

Render page

A/

h

t

tps://kadiska.com/what-is-critical-rendering-path-in-web-performance

[



https://kadiska.com/what-is-critical-rendering-path-in-web-performance/

X

To T1 T2

Render page

Render process

render blocking

I T
porservlockins [ ————~[ ]

https://kadiska.com/what-is-critical-rendering-path-in-web-performance/


https://kadiska.com/what-is-critical-rendering-path-in-web-performance/

X

To T1 T2
BTN ucoov WU succssov  Runus

Network GET html =I I

render blocking Wl l |
o T

Render process | Re

https://kadiska.com/what-is-critical-rendering-path-in-web-performance/


https://kadiska.com/what-is-critical-rendering-path-in-web-performance/

Synchronous JavaScript

render HTML render HTML

script loading

Async attribute

script loading script uitvscript

Defer attribute

render HTML

script loading

https://addyosmani.com/blog/script-priorities/



https://addyosmani.com/blog/script-priorities/

Works

Optimize & Compile it

&

PRCSE

turn that into an
We take your JS Abstract Syntax

Tree

l

< 05 3¢
Get feedback < fe ba

for speculative
optimisations

Parse it

Generate
bytecode

VARV

1> ARM  MIF3

then run your optimized code!

By @addyosmani

JavaScript Source Abstract Syntax Tree Ignition Bytecode

StackCheck
Ldazero
TestGreaterThan a0
JumpIfFalse [@else]
Ldar a0
Addsmi #1
Return

@else:

Ldar a0
SubSmi #2
Return

function f(a) {
if (a > 0) { Compile
return a + 1;

} else {

25

https://v8.dev/blog/background-compilation



https://v8.dev/blog/background-compilation

LIFE OF A SCRIPT

\
Script Text .| Bytecode D

Loading Parsing deopt Interpreter JS Execution

Download
“ -
Feedback

Optimization

Execution

https://speakerdeck.com/addyosmani/the-cost-of-javascript-in-2023?slide=28



https://speakerdeck.com/addyosmani/the-cost-of-javascript-in-2023?slide=28

WHEN JAVASCRIPT BLOCKS
THE MAIN THREAD, NOTHING
ELSE CAN HAPPEN ON IT

Block the main thread

Element Example

Z N\

<img> M "
<a> https://example.com .
>

https://speakerdeck.com/addyosmani/the-cost-of-javascript-in-2023?slide=28



https://speakerdeck.com/addyosmani/the-cost-of-javascript-in-2023?slide=28

L

Tools and optimization —
techniques. ‘ ‘



*
*
*
*
*
*
*

Chrome Network Devtool.
Chrome Performance Devtool.
Chrome Memory Devtool.
Chrome Lighthouse.

Bundle analyzer.

Cl/CD.

Performance budget.



*
*
*
*
*
*
*
*
*
*

Split long tasks.

Optimize loading third-parties.
Bundle splitting.

Dynamic Import.

Routes based splitting.

Import On Visibility.

Import On Interaction.
Preload/Prefetch.

Tree shaking.

Adaptive loading.



/ import MonComposant from '/ / import sync: présent

import {Suspense, lazy} from ‘react’;
const MonComposant = lazy(() => ");

{condition && ()}






Performance is a feature!



THANKS

Do you have any questions?
° Medium: helabenkhalfallah.medium.com
° Twitter:b_k_hela
° LinkedIn: héla-ben-khalfallah-4a104014



http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr

