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Ever wondered why pages load in the order they do?

connect html Js C3s image flash video other JS Execution
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B24. www.fitflop.com...ld.95aaf311.woff L 1424 ms
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Primark post-lockdown sales head for
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Owner AB Foods says the High Street chain's sales
since reopening have been stronger than expected.
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- Browser

- Network Conditions
- Server / CDN

- Protocol

- Content Type

- Markup and Page Construction



HTML is parsed incrementally, but...

Synchronous script elements block the parser until
- script has loaded and executed

- pending stylesheets have loaded

Stylesheets block rendering of content below them



Fonts and background images - when the render tree is built

Script injected resources - when the script executes

@imported stylesheets - when the outer stylesheet is parsed



High Low

Priority



HTML

Can incrementally parse the HTML looking for new elements, resources to
fetch etc.

Bitmap Images

Size information can be extracted, can be rendered progressively (even if
that’s by scan line)



Styles
Whole stylesheet needs to be downloaded to build CSS Object Model

Scripts

Whole script is needed before it can be executed (can be parsed
incrementally in some browsers)

Fonts

Whole font is needed before it can be applied



What does this look like in an actual browser?
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Parser and render blocking resources at the

bottom of the body get higher priorities than

you might expect

<script src="js/main.js'"></script>
<link type="text/css" rel="stylesheet" href="css/bottom.css"/>
</body>
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Non-parser blocking scripts in the head are

loaded as part of the second phase

<script src="js/dummy-js—-async.js" async></script>

<script src="js/dummy-js-defer.js" defer></script>
</head>
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HTTP/1.x

Browser builds a list of resources in priority order
6 TCP connections per origin (can be more or less than 6)

When a connection becomes free... requests next highest priority resource Iin list



HTTP/1.x

Browser builds a list of resources in priority order
6 TCP connections per origin (can be more or less than 6)

When a connection becomes free... requests next highest priority resource Iin list

Browser iIs in control



HTTP/2

Requests are sent to the server
Relative priority and dependency information attached to request

Priority information can be updated

Each connection has it’s own set of priority information and is unaware of others

Browser expect servers to fulfil requests in the priority provided



Content from different origins will compete for the network

it
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Browsers adopt different approaches to H2 prioritisation

Chromium Safari Firefox
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And some servers / CDNs ignore it...

Akamal

Cloudfront
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O Search or jump to... Pull requests Issues Marketplace Explore

H andydavies / http2-prioritization-issues ® Unwatch ~ 25 Y7 Star 190 % Fork 8

Pat Meenan created a test case and we catalogued the results

8 Ny U a0 .

¥ Lode v

Tracks issues / notes for HTTP/2

‘ andydavies Remove erroneous .DS_Store 2b80863 on 4 Feb %) 34 commits prioritization across browsers, CDNs
and servers
.Qithub/ISSUE_TEMPLATE Update issue templates 2 years ago
http2 performance prioritization
images Switched to the new test and added a LOT of test results 2 years ago
[0 Readme
[ LICENSE Initial commit 2 years ago
58 MIT License
Y README.md Added results for Zeit 7 months ago
README.md Y Releases

No releases published
Create a new release

Tracking HTTP/2 Prioritization Issues

. Packages
Introduction ?

No packages published

o . . Publish your first pack
HTTP/2 uses multiplexing to support multiple concurrent requests over the same TCP connection. SIS YRR IS parctass

HTTP/2 also has a prioritization scheme (via weights & dependencies) that enables browsers to communicate the
relative priority of each request.

https://ishttp2fastyet.com

Unfortunately not all servers are equal — some don't appear to implement prioritization and so serve responses on a

firet ~rAamMme firet carvad! hacie anA athare that imnlamaent nriaritizatinn caam ta have a2 faw hiidae tan — anAd thacae
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Almost everyone else has broken HTTP/2 prioritisation
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Inert, high priority fetch

<link rel="preload" href=“..."” as="font" crossorigin/>

...to the rescue?
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connect ] other JS Execution
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Preload Is a tradeoff

0.0s 0.1s 0.Z2s

Fonts Preloaded

Detaul t




Preload Is a tradeoff




Preload Is a tradeoff




Using a known good CDN or server is always better




When we explicitly increase the priority of one resource

we iImplicitly decrease the priority of others



Generate a custom Waterfall:
Chart Type: @ Waterfall Connection View

Chart Coloring: Classic @ By MIME Type
Image Width: 930 Pixels (300-2000)

Maximum Time: Seconds (leave blank for automatic)

Requests (i.e. 1,2,3,4-9,8): Update Waterfall

& Draw lines for User Timing Marks Show CPU Utilization Show Bandwidth Utilization
& Show Ellipsis (...) for missing items Show Labels for -
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<link rel="preload" as="script" href="a.js" />

<script async src="a.js''></script>



Priority Hints

Draft Community Group Report, 16 February 2020

This version:
https://wicg.github.io/priority-hints

Issue Tracking:
GitHub

Introduction Editors:

Addy Osmani (Google Inc.) addyosmani@gmail.com
Yoav Weiss (Google Inc.) yoav@yoav.ws

Solution

Effects of Priority Hints Copyright © 2020 the Contributors to the Priority Hints Specification, published by the Web Platform Incubator Community Group under the
W3C Community Contributor License Agreement (CLA). A human-readable summary is available.

Examples

Adoption path
Abstract

Out of scope
Specification of the Priority Hints feature.

Use Cases

Priority Hints Is a proposal to allow finer control of priority

Provide priority signals for markup-based (CLA) there is a limited opt-out and other conditions apply. Learn more about W3C Community and Business
resources Groups.

Provide priority signals for dynamically
loaded resources This specification describes a browser API enabling developers to signal the priority of each resource they need

Provide the ability to re-prioritize a to download. It introduces the importance attribute that may be used with elements such as img, link, script
resource in-flight and iframe.

Downgrade priority of an iframe and its
subresources This is an unofficial proposal.

https://wicg.github.io/priority-hints/




Sometimes seemingly simple changes can have

performance implications



<link rel="prefetch" href="..."” as="image"

Inert, low priority fetch for resources

likely to be used in the future



Resource fetches required for the next navigation SHOULD have
lower relative priority and SHOULD NQOT block or interfere with
resource fetches required by the current navigation context.

https://www.w3.0rg/TR/resource-hints/



Web Inspector — eloquent-mccarthy-fec3e4.netlify.app — index-prefetch-subresources.html

(139 M 1.46MB (@)2.8min Os
ﬁ Elements @ Network D Sources § Storage | Console PrefetCh reqUQSts diSpatChed early

@Filter Full URL m Document CSS Image Font JS XHR Other Group Media Requests

with low priority

Name Type Status  Priority Transfer Size 100.00ms 200.0ms 300.0ms

Server with poor prioritisation

> index-prefetch-subresources.html document 200 High 3.61KB

Wikipedia-logo-v2.png png == lov 15:54 K8 | i responds and delays responses for

styles.css css 200 Low 46.78 KB |

scripts.js js 200 Low 46.73 KB h|gher priority req uests
o/ image.jpg ' 200 Low 62.64 KB

bootstrap.min.css 200 High 1Z7561KB

slick.css 200 High 632 B

slick-theme.css 200 High 875 B

nouislider.min.css 200 High 1.04 KB

font-awesome.min.css 200 High 6.59 KB

style.css 200 High 6.17 KB

jquery.min.js j 200 High 28.48 KB

bootstrap.min.js j 200 High 9.32 KB

slick.min.js j 200 High 9.87 KB

nouislider.min.js j 200 High 7.01 KB

jquery.zoom.min.js j 200 High 1.12 KB

dummy-js-async.js j 200 High 2.20 KB

dummy-js-defer.js j 200 High Zoe 77 142
¢ logo.png 200 Low 878 B

IX of Safari and poor server prioritisation delays key content

product03.jpg ipg 200 Low 25.45 KB 362ms 1
| product04.jpg ipg 200 Low 17.15 KB 363ms t
584ms 1
" J " " 304
(By default prefetch isn’t enabled in Safari ATM) e
% product08.jpg P9 200 Low 20.68 KB 561ms .
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. Www.wikipedia....pedia-logo-vZ.png

Page is Interactive

dns connect | html Js (B image flash font yvideo other JS Execution
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step_1

& 1. test.andydavie...subresources.html
& 2. test.andydavie...bootstrap.min.css
& 3. test.andydavies.me - slick.css

& 4. test.andydavie...- slick-theme.css
B 5. test.andydavie...ouislider.min.css
& 6. test.andydavie...t-awesome.min.css
& 7. test.andydavies.me - style.css

B 8. test.andydavies.me - jguery.min.js
B 9. test.andydavie... bootstrap.min.js
B 10. test.andydavies.me - slick.min.js
B 11. test.andydavie...nouislider.min.js
B12. test.andydavie...query.zoom.min.js
B 13. test.andydavies.me - main.js

B 14. test.andydavie...dummy-js-async.js
B15. test.andydavie...dummy-js-defer.js
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Step_1 0.2 0.9 0.6 0.8 1.0 1.2 1.9 1.6 1.8 Z.0 2.2 Z.9
B 1. test.andydavie...subresources.html | mammm 171 ms
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Safari issue affects prefetch directives inserted early in

markup

Directives inserted later e.g. by guess.|s or instant.page

are less likely to be affected



What if a Service Worker made your site slower?



Competition can come from surprising sources!

0.0s 0.1s 0.2s 0.3s 0.4s 0.5s
. lJIjrm. . . . . .
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Competition can come from surprising sources!
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Service Worker Registration

Service Worker is registered

In the head of the page

<meta http-equiv="Expires" content="-1" />
<script>
1f ('serviceWorker' in navigator) {
navigator.serviceWorker.register('/sw.js', {scope: '/'}).then(function(reg) {
if (reg.installing) {
console.warn('[SW] installing');
} else if (reg.waiting) {
console. warn ('[SW] installed');
} else if (reg.active) {
console. warn ('[SW] active');
}
}).catch(function(error) {
console.error('[SW] Registration failed', error);

1)
}

</script>
<link rel="StyleSheet" type="Text/css" href="Css/shared.css?v=48">



Service Worker requests

compete with other requests

for network bandwidth




An alternative approach

This example delays creating the Service
Worker until load event fires for window

window.addEventListener('load’', function() { /

https://developers.google.com/web/fundamentals/primers/service-workers/



An alternative approach

This example delays creating the Service
Worker until load event fires for window

window.addEventListener('load', function() { /

This might be ok for a traditional page

But is the load event an appropriate tigger
in the context of a Single Page App?

https://developers.google.com/web/fundamentals/primers/service-workers/



There are other ways we can influence priority too



Bundling and inlining can override priorities
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Where possible stick to the default priorities

A https://www.flickr.com/photos/elsiehui/15599408558




Welcome, andydavies | Logout

¢ WEBPAGETEST

HOME TEST RESULT TEST HISTORY FORUMS DOCUMENTATION ABOUT

Test a website's performance

€} Advanced Testing Simple Testing %) Visual Comparison . Traceroute

START TEST
Enter a Website URL

Test Location Dulles, VA USA (Desktop, Android, iOS) Select from Map

Browser

Advanced Settings V¥

Connection 3G (1.6 Mbps/768 Kbps 300ms RTT)

Number of Tests to Run
Upto9

Repeat View First View and Repeat View @)First View Only

,

If you want to intervene In the priority... test, test and test again

Run a free website speed test from multiple locations around the globe using real browsers (IE and Chrome) and at real consumer
connection speeds. You can run simple tests or perform advanced testing including multi-step transactions, video capture, content







Raise bugs. Request Features
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