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Performance metrics can be

confusing &



Why is performance important?



In Nigeria, the average cost of 1GB of
data is N850, 3% of minimum wage.

That’s more than 1hour of work &

https://www.ispreview.co.uk/index.php/2019/03/uk-ranked-136th-out-
of-230-countries-for-its-high-mobile-data-price.html



In the US, minimum wage employees
have to work almost 2 hours to earn
enough for 1GB of mobile data &

https://www.ispreview.co.uk/index.php/2019/03/uk-ranked-136th-out-
of-230-countries-for-its-high-mobile-data-price.html



Having a performant website Is a

competitive advantage =



thenextweb.com

Did you know we have a TECH FESTIVAL? Check it out —

How Facebook crammed all its major features into a 2MB
Lite app

by IVAN MEHTA — 3 months ago in APPS

@ instagram-engineering.com

¥ https://blog.twitter.com/en_us/topics/produc m Sign in [ Get started ’

'dl MACHINE LEARNING ANDROID IOS INFRASTRUCTURE DATA OPEN

Instagram Data Saver Mode
Introducing Twitter Lite, g o

\y Dec 13,2019 - 7 min read * ’ m n ]

Patrick Traughber

We recently shipped Data Saver Mode, a new feature on Instagram for
Android that helps the app consume less mobile data. In this post, we’ll
go over why we decided to work on this feature, our approach in

developing it, the engineering implementation, and how people were

Every day, millions of people around the world use Twitter to see what'

. . . . . impacted by it.
now. However, there are several barriers to using Twitter, including slo p y

networks, expensive data plans, or lack of storage on mobile devices.
adoption grew to 3.8 billion connections by the end of 2016, 45% of mobi
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Having a performant website Is just like
having good service in the physical world..

...but your customers are less patient @






Users are 90% more likely to

abandon a page that takes up to
5 seconds to load

thinkwithgoogle.com/marketing-resources/data-measurement/mobile-
page-speed-new-industry-benchmarks






What does performant actually
mean for your site?



Browser requests page Page fully loaded
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15 seconds @



Browser requests page Page fully loaded
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Browser requests page Page fully loaded
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<2 seconds 3



Browser requests page Page fully loaded
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The onLoad event captures when the document and all its
resources have finished loading.

load
Server responds ‘L

!
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var start = Date.now();



window.addEventListener(‘load’, function() {

1)



var end = Date.now();

var loadlime = end - start;



The domContentlLoaded event captures when the
Document Object Model has been constructed.

load
Server responds domContentlLoaded ‘L
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window.addEventListener( ‘domContentLoaded’, function() {
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load
Server responds domContentlLoaded L
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ls it happening”?
s it useful?

s it usable?

s it delightful?

web.dev/user-centric-performance-metrics



ls it happening”

Time to First Byte

First Paint
First Contentful Paint



Time to First Byte measures the time from when the
browser requests a page to the first byte of the page being
received.

load
Server responds domContentlLoaded L
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First Paint measures the time when the first pixel is painted
on the screen.

load
Server responds domContentlLoaded J}




First Contentful Paint measures the time when the first
piece of content from the DOM is rendered.

load
Server responds domContentlLoaded ‘L




Is It useful?

Largest Contentful Paint
Visually Complete
Speed Index



Largest Contentful Paint, a successor to First Meaningful
Paint, measures the time when the largest piece of content

within the viewport is rendered.

load

Server responds domContentlLoaded L
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 First Meaningful Paint

& Largest Contentful Paint



Visually Complete measures the time taken for the content
within the viewport to be fully rendered.

Server responds domContentlLoaded




Speed Index is a score of how quickly visual content is
rendered within the viewport.

load
Server responds domContentlLoaded L




s it usable?

First Input Delay & Max Potential First Input Delay
Total Blocking Time
Time to Interactive



First Input Delay measures the delay between the time a
user can attempt to interact with a part of the site, and the
time that the interface is able to respond to that interaction.

load

Server responds domContentlLoaded ‘L
N FCP



Max Potential First Input Delay measures the maximum
possible First Input Delay based on the duration of the
longest task.

load

Server responds domContentlLoaded J,
N P
@ Fo



Total Blocking Time measures the total duration of
Javascript tasks between the First Contentful Paint and Time
to Interactive.

load
Server responds domContentlLoaded ‘L
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Time to Interactive measures the time when the main

thread has had up to 5 seconds with no network activity or
JavaScript tasks.

load
Server responds domContentlLoaded L




s it delightful?

Cumulative Layout Shift
Frame Rate



Cumulative Layout Shift measures the shifts in layout while
a page Is loading.

load

Server responds domContentlLoaded L
N

| | CLS




web.dev/cls



Frame rate is the rate at which the browser can produce new
frames in response to interactions and/or animations.



Jank Invaders

Oh noes! Our intergalactic space fleet has been infiltrated by ships of inferior
framerate! Watch closely, and blast the spies to pieces as quickly as possible!

The good guys move like this:

jakearchibald.github.io/jank-invaders



load
Server responds domContentlLoaded J,
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Which metrics do | start with?




Start general,
then dig deeper If needed



load
Serverresponds domContentlLoaded 'L
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load
Serverresponds domContentlLoaded J,
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Core Web Vitals

https://web.dev/vitals



LCP FID CLS

Largest Contentful Paint First Input Delay Cumulative Layout Shift

ls it happening? s it usable? s it delightful?
s It useful?
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What does performant actually
mean for your site”



Example — Social Media Website



s It happening?

Time to First Byte

First Paint
First Contentful Paint



Is It useful?

Largest Contentful Paint

Visually Complete
Speed Index



s it usable?

First Input Delay & Max Potential First Input Delay
Total Blocking Time

Time to Interactive



s it delightful?

Cumulative Layout Shift
Frame Rate



_at

First Contentful Paint

/
Largest Contentful Paint

Speed Index

' Total Blocking Time

oy,
Cumulative Layout Shift
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How do | implement performance
metrics?



2 Define a budget



A performance budget defines

specific values to your metrics that
yvour site should never exceed



Example — Social Media Website |-

e FCP should not exceed 1.5 seconds
e | CP should not exceed 2 seconds

e Sl|should not exceed 0.43

e TBT should not exceed 300 milliseconds

e CLS should not exceed 0.1



[ 1

; ]

"path” . ”/* "’

"timings": |

1

1
1
1
1

"metric":
"metric":
"metric":
"metric":

"metric":

“first-contentful-paint", "budget": 1500 1},

"largest-contentful-paint",

"budget": 2000 },

"speed-1index", "budget": 0.43 },

“total-block-time", "budget": 300 },

“cumulative-layout-shift",

"budget": 0.1 }



How do | define a budget?



@ € Time to Interactive (TTI)

& C & web.dev/iti/

)_. web.dev Learn Measure Blog About Q, Search SIGN IN

PWA Summit: a virtual conference to help everyone succeed with PWAs is on Oct 6 & 7. Get your free ticket today!

Metrics PO

Measuring performance and user experience.

Overview Table of Contents

User-centric nerformance metrics are a critical tool in understandina v/ Introduction

https://web.dev/metrics/



LCP FID CLS

Largest Contentful Paint First Input Delay Cumulative Layout Shift

-

2.5 sec 4.0 sec 100 ms 300 ms 0.1 0.25




@ € Time to Interactive (TTI)

< C & web.dev/iti/

>‘. web.dev Learn Measure Blog About Q_ Search SIGN IN

%  While it's possible to measure TTl in the field, it's not recommended, as user interaction can affect your

page's TTl in ways that lead to lots of variance in your reports. To understand a page's interactivity in the

field, you should measure First Input Delay_(FID).

What is a good TTl score?

To provide a good user experience, sites should strive to have a Time to Interactive of less than 5

seconds when tested on average mobile hardware.

For details on how your page's TTI affects your Lighthouse performance score, see How Lighth

determines your TTI score.

=7

web.dev



Use your competitors as a
baseline/quide



| don't have toloutrun the hear
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Define a budget




> Start measuring
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Using tools to simulate a page

Measuring in the Iab load In a consistent and
controlled environment




Getting information from when
real users engage with the page

Measuring in the field
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00 W Home [ Twitter

& > OO & twitter.com/home

Home

https://github.com/GoogleChrome/web-vitals-extension




& twitter.com

- Ire Aderinokun @

Ire Aderinokun ©

Frontend Dev, Ul Design,

(YC S18),

.

Identify and fix common
problems that affect your
site's performance,
accessibility, and user

Edit profile :
experience. Learn more

N There may be stored data affecting
loading performance in this location:
IndexedDB. Audit this page in an
incognito window to prevent those
resources from affecting your scores.

Categories
Performance

) Progressive Web App
) Best practices

) Accessibility

n Ire Aderinokun & ) SEO

https://github.com/GoogleChrome/lighthouse



@ e Time to Interactive (TTI)

< C & web.dev
Tools for Web Developers > Chrome UX Report

Overview BigQuery API

We've created a set of resources to help you ensure your site remains available and accessible to all during the COVID-19 situation.

Home > Products > Web > Tools for Web Developers > Chrome UX Report Was this helpful? i) (-

Chrome User Experience Report & Send feedback

On this page v

Methodology
Metrics
Dimensions
Data format

Getting started

The Chrome User Experience Report provides user experience metrics for how
real-world Chrome users experience popular destinations on the web.

Methodology

https://developers.google.com/web/tools/chrome-user-experience-report/




@ Q Time to Interactive (TTI)

& C & web.dev

r» PageSpeed Insights HOME DOCS

Field Data — Over the previous 28-day collection period, field data shows that this page does not pass

the W Core Web Vitals assessment.

First Contentful Paint (FCP) 2.6s @ FirstInputDelay (FID) R 17 ms
0
Largest Contentful Paint (LCP) N 38s Cumulative Layout Shift (CLS) N 0.13

[0 show Origin Summary

Lab Data — Metrics are based on lab data collected and analyzed by Lighthouse. = =

A First Contentful Paint 49s A Time to Interactive 10.8 s
A Speed Index 7.0s Total Blocking Time 460 ms
A Largest Contentful Paint R 8.6s @ Cumulative Layout Shift R 0.007

VValues are estimated and mav varv. The nerfarmance score is calculated directlv from these

https://developers.google.com/speed/pagespeed/insights

| [ wmosILE ] DESKTOP




@ e Time to Interactive (TTI)

& C & web.dev

r» PageSpeed Insights HOME DOCS

[ mosiLE [ DESKTOP

Field Data — Over the previous 28-day collection period, field data shows that this page does not pass

the W Core Web Vitals assessment.

First Contentful Paint (FCP) 2.6s

46% 35% 18%

LJ Show origin summary

Lab Data - Metrics are based on lab data collected and analyzed by Lighthouse. =

A First Contentful Paint 49s

Values are estimated and mav varv. The nerformance score is calculated directlv from these

https://developers.google.com/speed/pagespeed/insights




Y4 Choose the metrics
Define a budget

v4 Start measuring
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THIS WAS ONLY THE BEGINNING




Thank you!

Ireaderinokun.com
bitsofco.de

@ireaderinokun




