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What this is about

● How interactions are measured
● How to debug slow interactions…
● …with and without Real User Monitoring data
● What’s the most common cause of high INP
● Other mistakes and how to avoid them



Web Performance Engineer

● Web developer
● Frontend
● E-commerce
● Performance geek

Andrea Verlicchi



5 Web Performance Hackathon, London, 2019



Make your website 
load instantly

Preloading and prerendering 
with AI click prediction

Dynamic caching and acceleration 
of personalized content

Zero infrastructure changes 
for the existing website setup

Seamless plug & play integration 
within days, instead of weeks



What is Interaction 
to Next Paint (INP)?

👆
Debugging slow 
interactions

󰞵
Identified mistakes 
and solutions
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Have you heard of INP before? ✋

Heard of it today for 
the first time

Know the basic 
concepts of it

Know exactly what it is 
and how it's measured
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Chrome Chrome User Experience 
(CrUX)

Search Console

CrUX Vis

BigQuery



PageSpeed Insights



🌷🌻
🌺🌼
🌹

🔍 What are you looking for?

Flowers Express

View selection

🗓 By when?

❓ Occasion?

Our selection

🌷 🌻



🌷🌻
🌺🌼
🌹

🔍 What are you looking for?

Flowers Express

View selection

🗓 By when?

❓ Occasion?

Our selection

🌷 🌻

Select a date

1 2 3 4 5 6 7

February

8 9 10 11 12 13 14

15 16 17 18 19 20 21

22 23 24 25 26 27 28

M T W T F S S

150 ms



🌷🌻
🌺🌼
🌹

🔍 What are you looking for?

Flowers Express

View selection

🗓 February 14

❓ Occasion?

Our selection

🌷 🌻

300 ms

150 ms



🌷🌻
🌺🌼
🌹

🔍 What are you looking for?

Flowers Express

View selection

🗓 February 14

❓ Occasion?

🌷 🌻

300 ms
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Select an occasion

Love

Baby birth
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Congratulations
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200 ms



Reported 
INP value

300 ms

300 ms

200 ms

250 ms

150 ms

150 msINP measures the time taken to update 
the screen after a user interaction.

All user interactions within a page are 
considered: pointer events (click / tap), 
and keyboard interactions.

The slowest interaction is reported as 
the Interaction to Next Paint (INP) for the 
current page view.

🌷🌻
🌺🌼
🌹

🔍 What are you looking for?

Flowers Express

View selection

🗓 February 14

❤ Love

Our selection

🌷 🌻
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Interaction to Next Paint (INP)
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What is Interaction 
to Next Paint (INP)?

👆
Debugging slow 
interactions

󰞵
Identified mistakes 
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😎



Have you debugged INP before? 
✋

Never tried to debug 
slow interactions

Tried to debug it, 
didn’t find the issue

Debugged and 
found the issue



Debugging INP
3 steps
1. Find out where 

the slowest interactions 
are occurring

2. Analyze the causes 
of slow interactions

3. Fix the problem 
 

a. Manually troubleshoot interactions
b. Leverage real user monitoring data
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Environment settings
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Environment settings

● Manual process, multiple steps
● No guarantee to find the slowest interaction
● Needs to be repeated for each page



Debugging INP
3 steps
1. Find out where 

the slowest interactions 
are occurring

2. Analyze the causes 
of slow interactions

3. Fix the problem 
 

a. Manually troubleshoot interactions
b. Leverage real user monitoring data



Ongoing monitoring of 
users’ experience

Real User Monitoring (RUM)

Spot problems and verify fixes 
in just minutes

Im
ag

es
 s

ou
rc

e:
 u

nk
no

w
n,

 u
nk

no
w

n





Where is INP occurring?



How bad is it?



Which part should I investigate?



Where can I reproduce it?



Andrea Verlicchi

“RUM data has saved me countless 
hours when auditing Core Web Vitals”



Debugging INP
3 steps
1. Find out where 

the slowest interactions 
are occurring

2. Analyze the causes 
of slow interactions

3. Fix the problem 
 

a. Manually troubleshoot interactions
b. Leverage real user monitoring data



Take a slow interaction

Copy the element selector



























Debugging INP
3 steps
1. Find out where 

the slowest interactions 
are occurring

2. Analyze the causes 
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b. Leverage real user monitoring data



What is Interaction 
to Next Paint (INP)?

👆
Debugging slow 
interactions

󰞵
Identified mistakes 
and solutions

😎



Have you improved INP? ✋

Never tried to 
improve INP

Tried to improve it, 
didn’t succeed yet

Successfully 
improved INP



Common mistakes

- Synchronously sending analytics beacons
- Inducing style recalculation
- Executing too much UI-related JavaScript at once



Synchronously sending 
analytics beacons ��



Fancy T-shirt
Available colors

Choose your size

S MXS XLL

Express delivery in 1 day

Fancy T-shirt
Available colors

Choose your size

S MXS XLL

Express delivery in 1 day

1100 ms



1100 ms

Problematic calls



function selectSizeHandler() {

   selectSize();

   pushToTagManager();

}



async function selectSizeHandler() {

   selectSize();

   await yieldToMain();

   pushToTagManager();

}

function yieldToMain() {

   if ("scheduler" in window && "yield" in scheduler) {

      return scheduler.yield();

   }

   return new Promise((resolve) => {

      setTimeout(resolve, 0);

   });

}
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async function selectSizeHandler() {

   selectSize();

   await yieldToMain();

   pushToTagManager();

}

function yieldToMain() {

   if ("scheduler" in window && "yield" in scheduler) {

      return scheduler.yield();
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async function selectSizeHandler() {

   selectSize();

   await yieldToMain();

   pushToTagManager();

}

function yieldToMain() {

   if ("scheduler" in window && "yield" in scheduler) {

      return scheduler.yield();

   }

   return new Promise((resolve) => {

      setTimeout(resolve, 0);

   });

}



async function selectSizeHandler() {

   selectSize();

   await yieldToMain();

   pushToTagManager();

}

function yieldToMain() {

   if ("scheduler" in window && "yield" in scheduler) {

      return scheduler.yield();

   }

   return new Promise((resolve) => {

      setTimeout(resolve, 0);

   });

}



100 ms

Not blocking



Always yield to the main thread 
before calling tracking functions
(or any other long-running function)

��



“When I get back to work, I’ll have to 
check how my website handles event 
tracking calls to analytics platforms.”

“Quando tornerò al lavoro, dovrò verificare come il mio 
sito web gestisce le chiamate di tracciamento degli 
eventi alle piattaforme di analisi.”

��



Inducing style recalculation



250 ms

Wow text

Nullam dictum lobortis blandit. Fusce a 
sapien et dolor laoreet dignissim eget vitae 
metus. Etiam quis orci sollicitudin, 
interdum arcu eu, hendrerit nisl. 

Maecenas vitae lacinia nisi. In porta, nunc

Landing page

Install our app
It’s the best

Let’s go

Wow text

Nullam dictum lobortis blandit. Fusce a 
sapien et dolor laoreet dignissim eget vitae 
metus. Etiam quis orci sollicitudin, 
interdum arcu eu, hendrerit nisl. 

Maecenas vitae lacinia nisi. In porta, nunc 
nec sodales suscipit, diam nunc placerat 
odio, at posuere turpis sapien a lacus. 
Integer varius ornare lectus egestas 
commodo. 

Landing page



250 ms

Presentation delay



<html>

  <head>

    ...

  </head>

  <body

    class="..."

    style="--app-header-height: 223px; --app-header-offset-top: 223px"

  >

    ...

  </body>

</html>



<html>

  <head>

    ...

  </head>

  <body

    class="..."

    style="--app-header-height: 223px; --app-header-offset-top: 223px"

  >

    ...

  </body>

</html>



“...if you're adding new custom 
properties, you defeat those 
optimizations and we have to go down 
the slow path. So this is expected.”

Comment on Chromium issue 342214592, May 2024



<html>

  <head>

    ...

  </head>

  <body

    class="..."

    style=""

  >

    ...

  </body>

</html>

Can we use 
classes instead?

0⃣



<html>

  <head>

    ...

  </head>

  <body

    class="... app-header__visible"

    style=""

  >

    ...

  </body>

</html>



<body

  class="..."

  style="--app-header-height: 223px; --app-header-offset-top: 223px"

>

  <header

    class="..."

    style="--app-header-height: 223px; --app-header-offset-top: 223px"

  >

    ...

  </header>

  <main

    class="..."

    style="--app-header-height: 223px; --app-header-offset-top: 223px"

  >

    ...

  </main>

</body>

Assign 
custom props 
to lower levels 

of the DOM tree

1⃣



<body

  class="..."

  style="--app-header-height: 223px; --app-header-offset-top: 223px"

>

  <header

    class="..."

    style="--app-header-height: 223px; --app-header-offset-top: 223px"

  >

    ...

  </header>

  <main

    class="..."

    style="--app-header-height: 223px; --app-header-offset-top: 223px"

  >

    ...

  </main>

</body>



<body

  class="..."

  style="--app-header-height: 223px; --app-header-offset-top: 223px"

>

  <header

    class="..."

    style="--app-header-height: 223px; --app-header-offset-top: 223px"

  >

    ...

  </header>

  <main

    class="..."

    style="--app-header-height: 223px; --app-header-offset-top: 223px"

  >

    ...

  </main>

</body>



<body

  class="..."

  style="--app-header-height: 223px; --app-header-offset-top: 223px"

>

  <header

    class="..."

    style="--app-header-height: 223px; --app-header-offset-top: 223px"

  >

    ...

  </header>

  <main

    class="..."

    style="--app-header-height: 223px; --app-header-offset-top: 223px"

  >

    ...

  </main>

</body>



<body

  class="..."

  style="--app-header-height: 223px; --app-header-offset-top: 223px"

>

  <header

    class="..."

  >

    ...

  </header>

  <main

    class="..."

  >

    ...

  </main>

</body>

Avoid 
inheritance

2⃣



<body

  class="..."

  style="--app-header-height: 223px; --app-header-offset-top: 223px"

>

  <header

    class="..."

  >

    ...

  </header>

  <main

    class="..."

  >

    ...

  </main>

</body>

CSS.registerProperty({

  name: "--app-header-height",

  syntax: "<length>",

  inherits: false,

  initialValue: "223px",

});

CSS.registerProperty({

  name: "--app-header-offset-top",

  syntax: "<length>",

  inherits: false,

  initialValue: 223px, //readOffset($header)

});

Javascript



<body

  class="..."

  style="--app-header-height: 223px; --app-header-offset-top: 223px"

>

  <header

    class="..."

  >

    ...

  </header>

  <main

    class="..."

  >

    ...

  </main>

</body>

CSS.registerProperty({

  name: "--app-header-height",

  syntax: "<length>",

  inherits: false,

  initialValue: "223px",

});

CSS.registerProperty({

  name: "--app-header-offset-top",

  syntax: "<length>",

  inherits: false,

  initialValue: 223px, //readOffset($header)

});

Javascript



<body

  class="..."

  style="--app-header-height: 223px; --app-header-offset-top: 223px"

>

  <header

    class="..."

  >

    ...

  </header>

  <main

    class="..."

  >

    ...

  </main>

</body>

CSS.registerProperty({

  name: "--app-header-height",

  syntax: "<length>",

  inherits: false,

  initialValue: "223px",

});

CSS.registerProperty({

  name: "--app-header-offset-top",

  syntax: "<length>",

  inherits: false,

  initialValue: 223px, //readOffset($header)

});

Javascript



<body

  class="..."

  style="--app-header-height: 223px; --app-header-offset-top: 223px"

>

  <header

    class="..."

  >

    ...

  </header>

  <main

    class="..."

  >

    ...

  </main>

</body>

CSS.registerProperty({

  name: "--app-header-height",

  syntax: "<length>",

  inherits: false,

  initialValue: "223px",

});

CSS.registerProperty({

  name: "--app-header-offset-top",

  syntax: "<length>",

  inherits: false,

  initialValue: 223px, //readOffset($header)

});

Javascript



<body

  class="..."

  style="--app-header-height: 223px; --app-header-offset-top: 223px"

>

  <header

    class="..."

  >

    ...

  </header>

  <main

    class="..."

  >

    ...

  </main>

</body>

CSS.registerProperty({

  name: "--app-header-height",

  syntax: "<length>",

  inherits: false,

  initialValue: "223px",

});

CSS.registerProperty({

  name: "--app-header-offset-top",

  syntax: "<length>",

  inherits: false,

  initialValue: "223px",

});

Javascript



<body

  class="..."

  style="--app-header-height: 223px; --app-header-offset-top: 223px"

>

  <header

    class="..."

  >

    ...

  </header>

  <main

    class="..."

  >

    ...

  </main>

</body>

“Is this 
really used?”

3⃣



<body

  class="..."

>

  <header

    class="..."

  >

    ...

  </header>

  <main

    class="..."

  >

    ...

  </main>

</body>



110 ms

Presentation delay



Set custom properties close to where 
you need them, if you need them
And disable their inheritance if not required

��



Executing too much UI-related
JavaScript at once



2 s

Landing page Landing page
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Jake Archibald's talk "In the loop" video or Jake's talk, transposed 
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Don’t use requestAnimationFrame() 
for scheduling non-animation work

��





const sliders = document.querySelectorAll(".my-slider");

const initializeSlider = async (slider) => {

 if (slider && !slider.classList.contains("slider-initialized")) {

   await yieldToMain();

   new Swiper(slider, { /* Options */ });

   slider.classList.add("slider-initialized");

 }

};

const observer = new IntersectionObserver((entries, observer) => {

 entries.forEach((entry) => {

   if (entry.isIntersecting) {

     initializeSlider(entry.target)

       .then(() => { observer.unobserve(entry.target); })

       .catch(console.error);

   }

 });

});

sliders.forEach((slider) => {

  observer.observe(slider);

})
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  }

};

const observer = new IntersectionObserver((entries, observer) => {

  entries.forEach((entry) => {

    if (entry.isIntersecting) {

      initializeSlider(entry.target)

        .then(() => { observer.unobserve(entry.target); })

       .catch(console.error);

    }

  });

});

sliders.forEach((slider) => {

  observer.observe(slider);

});



const sliders = document.querySelectorAll(".my-slider");

const initializeSlider = async (slider) => {

  if (slider && !slider.classList.contains("slider-initialized")) {

    await yieldToMain();

    new Swiper(slider, { /* Options */ });

    slider.classList.add("slider-initialized");

  }

};

const observer = new IntersectionObserver((entries, observer) => {

  entries.forEach((entry) => {

    if (entry.isIntersecting) {

      initializeSlider(entry.target)

        .then(() => { observer.unobserve(entry.target); })

        .catch(console.error);

    }

  });

});

sliders.forEach((slider) => {

  observer.observe(slider);

});



“Is this code really needed?”

A responsible developer



MDN page  https://developer.mozilla.org/en-US/docs/Web/CSS/scroll-snap-type 

https://developer.mozilla.org/en-US/docs/Web/CSS/scroll-snap-type


W3C Editor’s Draft  https://drafts.csswg.org/css-overflow-5/ 

https://drafts.csswg.org/css-overflow-5/


Carousels with CSS
A11Y

Examples

https://developer.chrome.com/blog/carousels-with-css 
https://developer.chrome.com/blog/accessible-carousel 
https://chrome.dev/carousel/

https://developer.chrome.com/blog/carousels-with-css
https://developer.chrome.com/blog/accessible-carousel
https://chrome.dev/carousel/


Run only the Javascript code 
that is currently needed

��
And delay everything else



Conclusion



❏ Yield to the main thread before calling tracking functions
❏ Using custom CSS props? Set them close to where you need them
❏ Check requestAnimationFrame() is used only for scheduling animation work
❏ Delay all the Javascript code that is not currently needed

Things to remember



Thanks!
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Troubleshoot slow interactions
Jeremy Wagner 

In the loop, JS Conf Asia
Jake Archibald

Optimizing INP: A deep dive
Chrome for developers

Optimizing INP for a React App & 
Performance Learnings - TK
https://www.iamtk.co/optimizing-inp-for-a-re
act-app-and-performance-learnings

How to optimize INP - web.dev
https://web.dev/explore/how-to-optimize-inp

http://www.youtube.com/watch?v=xfjumh8ySRY
http://www.youtube.com/watch?v=cCOL7MC4Pl0
http://www.youtube.com/watch?v=cmtfM4emG5k
https://www.iamtk.co/optimizing-inp-for-a-react-app-and-performance-learnings
https://www.iamtk.co/optimizing-inp-for-a-react-app-and-performance-learnings
https://web.dev/explore/how-to-optimize-inp

