Scheduling work on the

main thread to improve
INP

Dec 06 2023




Geekbench 5 Multi-Core Scores P
® iOS Multi-Core @ Android Multi-Core @ Budget Android Multi-Core @ Low-End Multi-Core

iPhone 144Pro

Galaxy S23 Ultrz
5000 iPhone 1,3

iPhone 12/

Galaxy $21 Ultrigalaxy S22/Ultra

Galaxy S20 Ultre"
iPhone XS,

Galaxy S10+

2500
Galaxy A24 (4G,
iPhone 7
iBhones CalaxyS7 MotoG7 ~ CHYASD oy A51  Galaxy AST Galaxy A23 (4G)” Moto E13
Honor 7X - .
GalaXy S6, Moto E MotoE7 Moto E30
e MoiEG4  MotoGat Nokia 2.1 Moto E6

Sony Xperia M Nokia 2

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
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https://toot.cafe/@slightlyoff/111527384063250418

Interaction to Next Paint (INP) will become a
Core Web Vital in March 2024



Source: https://imkev.dev/inp



https://docs.google.com/file/d/1S_d8OI-O20bii8j9vIKLJIup7KC2KTZj/preview
https://imkev.dev/inp
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The main thread
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Source: https://aerotwist.com/blog/the-anatomy-of-a-frame/



https://aerotwist.com/blog/the-anatomy-of-a-frame/

The event loop



Source: https:/www.youtube.com/watch?v=cCOL7MC4PIO0



https://www.youtube.com/watch?v=cCOL7MC4Pl0

Function definition:
function doWork() {
const container = document.getElementById('container');
container.style.backgroundColor = 'palegreen’;
container.style.width = '200px’;
container.style.height = '2@@px';

Function call:

doWork();




document.getElementById("search").addEventListener( 'keyup', (e) => {
const searchTerm = e.target.value;

Filter list by “searchTeri
filterResults(searchTerm);

1






https://docs.google.com/file/d/1wNZg_fJLgF9XvFO-l9bawdx3sLDRmh9h/preview
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setTimeout



setTimeout(() => {
}, 1000);




document.getElementById( 'search’).addEventListener('keyup', (e) => {
const searchTerm = e.target.value;

Yield to the main thread
setTimeout(() => {
Filter list by "“searchTerm
filterResults(searchTerm);






https://docs.google.com/file/d/1xx9htM_Mtx74VjXDE9T8GXqpj0Ha7--4/preview




async / await



function yieldToMain () {
return new Promise(resolve => {
setTimeout(resolve, 9);

1)




document.getElementById('search').addEventListener('keyup', async (e) => {
const value = e.target.value.tolLowerCase();

// yield to the main thread
await yieldToMain();
const filteredResults = filterResults(initial, value, 30);

// yield to the main thread
await yieldToMain();
renderList(document.getElementById('list'), filteredResults);

})s
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When to yield?



1

const filterResults = (data, searchTerm, limit) => {
return data
.sort((a, b) => {
return (
stringSimilarity(a, searchTerm) -
stringSimilarity(b, searchTerm)

})
slice(@, limit);
}s




// Filter and limit the results by search term
const filterResults = async (data, searchTerm, limit) => {
// Set a 50 milliseconds deadline

let deadline = performance.now() + 50;

const sortedData = await Promise.all(data.map(async (n) => {
// Yield after every 56 milliseconds
if (performance.now() >= deadline) {
// Extend the deadline by an additional 58 milliseconds
deadline = performance.now() + 50;

await yieldToMain();

const name = “${n.firstName} ${n.lastName} ;
return ({...n, similarityScore: stringSimilarity(name, searchTerm)});

)

return sortedData
.sort((a, b) => b.similarityScore - a.similarityScore)
.slice(@, limit);

};




Filter and limit the results by search term

const filterResults async (data, searchTerm, limit) => {

Set a 59 milliseconds deadline

let deadline = performance.now() + 50;

const sortedData = await Promise.all(data.map(async (n) => {

/ Yield after every 5

if (performance.now() >= deadline) {
Extend the deadline by an additional 50 milliseconds

deadline = performance.now() + 50;

await yieldToMain();

const name = “${n.firstName} ${n.lastName} ;
return ({...n, similarityScore: stringSimilarity(name, searchTerm)});

)

return sortedData
.sort((a, b) => b.similarityScore - a.similaritySc

.slice(@, limit);
}s




Filter and limit the results by search term

const filterResults = async (data, searchTerm, limit)

Set a 58 milliseconds deadline
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let deadline = performance.now() + 50;

const sortedData = await Promise.all(data.mzp(async (n) => {
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if (performance.now() >= deadline) {
/ Extend the deadline by an additional 5@ milliseconds

deadline = performance.now() + 50;

| await yieldToMain(); |
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const name = “${n.firstName} ${n.lastName} ;
return ({...n, similarityScore: stringSimilarity(name, searchTerm)});

D)

return sortedData
.sort((a, b) => b.similarityScore - a.similarityScore)
.slice(@, limit);
};




Filter and limit the results by search term
const filterResults = async (data, searchTerm, limit) => {
Set a 58 milliseconds deadline

let deadline = performance.now() + 50;

const sortedData = await Promise.all(data.map(async (n) => {

Yield after every 56 milliseconds
if (performance.now() >= deadline) {
Extend the deadline by an additional 50 milliseconds

deadline = performance.now() + 50;

await yieldToMain();

const name = “${n.firstName} ${n.lastName} ;
return ({...n, similarityScore: stringSimilarity(name, searchTerm)});

)

return sortedData

.sort((a, b) => b.similarityScore - a.similar
.slice(@, limit);
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scheduler.postTask
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Source: https://caniuse.com/mdn-api_scheduler posttask



https://caniuse.com/mdn-api_scheduler_posttask

user-blocking
user-visible
background



// Default priority: user-blocking

scheduler.postTask(async () => {
renderList(document.getElementById("1list"), filteredResults)
document.querySelector(".results-pane"”).classlList.remove("loading");

boA
priority: "user-blocking"

})s




TaskController



/ Abort the ongoing task
if (controller) {
controller.abort();

}

controller = new TaskController();

try {
/ Default priority: user-visible
const filteredResults = await scheduler.postTask(async () => {
return await filterResults(initial, value, 30)
b A

signal: controller.signal

});




let controller;

document.getElementById("search").addEventListener(“keyup", async (e) => {
const value = e.target.value.tolLowerCase();
if (value !== previousValue) {
// Abort the ongoing task
if (controller) {
controller.abort();

}

controller = new TaskController();

try {
// Default priority: user-visible
const filteredResults = await scheduler.postTask(async () => {
return await filterResults(initial, value, 30)
}J {
signal: controller.signal

})s

// Default priority: user-blocking

scheduler.postTask(async () => {
renderList(document.getElementById("1list"), filteredResults)
document.querySelector(".results-pane”).classList.remove("loading");

3 o
priority: "user-blocking"

s

} catch {
// do nothing

1)




scheduler.yield



Without yielding:

Long task Input Render Next queued task

Source: https://web.dev/articles/optimize-long-tasks



https://web.dev/articles/optimize-long-tasks

Without yielding:

Long task Input Render Next queued task
With yielding:
Chunk Input Render Nextqueued task Continuation

Source: https://web.dev/articles/optimize-long-tasks



https://web.dev/articles/optimize-long-tasks

Without yielding:

Long task Input Render Next queued task
With yielding:
Chunk Input Render Nextqueued task Continuation

With yielding and continuation:
Chunk Input Render Continuation Next queued task

Source: https://web.dev/articles/optimize-long-tasks



https://web.dev/articles/optimize-long-tasks

React’'s Concurrency Mode



const [isPending, startTransition] = useTransition();
const [searchTerm, setSearchTerm] = useState();

function search(searchTerm) {
startTransition(() => {
setSearchTerm(searchTerm);

})s




Thank you!
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