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Priorities
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New connections begin in Slow Start phase

     Round Trip: 14 - 50 KB
     Round Trip: 28 - 100 KB
     Round Trip: 56 - 200 KB
…

Bandwidth is not endless

https://www.tunetheweb.com/blog/critical-resources-and-the-first-14kb/

1st

2nd

3rd
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Server needs to fill 200 KB with one or more of:

- HTML remainder
- script.js
- styles.css
- image.jpg
- content.json
- font.woff2
- …

Loading order matters…

Single connection,
Multiple resources
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Server needs to fill 200 KB with one or more of:

- HTML remainder   is render-blocked?
- script.js    async/defer?
- styles.css    media = print?
- image.jpg     visible in viewport?
- content.json  Client Side Rendering?
- font.woff2
- …

…but the server doesn’t have enough context

Single connection,
Multiple resources
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- HTML : highest priority
- script.js : medium priority
- styles.css : high priority
- image.jpg : lowest priority

The Browser tells the Server what to do
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- HTML : highest priority
- script.js : medium priority
- styles.css : high priority
- image.jpg : lowest priority

How are Priorities communicated?
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How are Priorities communicated?

prioritization tree
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How are Priorities communicated?

prioritization tree

https://horrornaments.com/products/cthulhu
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How are Priorities communicated?

prioritization tree

urgency:
from 0 (highest) to 7 (lowest)

incremental: 0 or 1

https://www.rfc-editor.org/rfc/rfc9218.html
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Sequential vs Incremental

Sequential

u=2, i=0
u=2, i=0
u=2, i=0



17 |   © 2022 Akamai

Sequential vs Incremental
u=2, i=0
u=2, i=0
u=2, i=0 Sequential

Incremental

u=2, i=1
u=2, i=1
u=2, i=1
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Sequential Incremental

Large files delay 
smaller ones behind

Small files come in early, 
barely delay larger ones
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Partial downloads are sometimes useful

https://www.liquidweb.com/kb/what-is-a-progressive-jpeg

Top-down 
incremental render

Increasing quality
incremental render
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JS, CSS and Fonts need to be 100% loaded to be used!

Sequential

Incremental

Ready to be used

Ready to be used

Ready to be 
used

Ready to be used

Ready to be used
Ready to be 
used



16th 
Century

15th Century

14th 
Century





https://calendar.perfplanet.com/2022/http-3-prioritization-demystified/

Browsers don’t agree on Urgency
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Browsers don’t agree on Urgency

https://calendar.perfplanet.com/2022/http-3-prioritization-demystified/



What about preload?

???

https://calendar.perfplanet.com/2022/http-3-prioritization-demystified/



Browser doesn’t have all the context yet…
Preloading async/defer JS in chrome 
makes it much higher priority!

https://calendar.perfplanet.com/2022/http-3-prioritization-demystified/



Browser contextless choices are inconsistent
Preloading images: MEDIUM        LOW

Preloading fonts: HIGHEST       HIGH

https://calendar.perfplanet.com/2022/http-3-prioritization-demystified/



Let’s not talk about images…

https://calendar.perfplanet.com/2022/http-3-prioritization-demystified/
https://bugs.chromium.org/p/chromium/issues/detail?id=1431169

Image (first 5
in body)

Image (first 5
in body)

Image (first 5
in body)

Image (visible 
bump)

Image (body + 
fetchpriority)
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i = 0

i = 1

Sequential vs Incremental
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i = 0

i = 1

i = 0 OR
i = 1

Sequential vs Incremental vs Combined
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i = 0

i = 1

i = 0 OR
i = 1

Sequential vs Incremental vs Combined

https://bugs.chromium.org/p/chromium/issues/detail?id=1404785
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10s 20s 30s 40s 50s 60s

Progressive 
JPEG

JPEG

PNG

WEBP

AVIFNo incremental 
render?!
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i = 0

i = 1

i = 0 OR
i = 1

Browsers are inconsistent with THEMSELVES?!?

https://bugs.chromium.org/p/chromium/issues/detail?id=1404785
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HTTP/2 prioritization was (is?) broken

only 9 / 34 deployments 
pass

https://github.com/andydavies/http2-prioritization-issues

2018 - 2019:
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Looked at these companies
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How to interpret the next few slides:

waterfall

connection 
view

My inferior 
imitations
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Same Urgency, Sequential All: u=3, i=0
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Same Urgency, Sequential

Pretends i=1 for all…

All: u=3, i=0
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Same Urgency, Sequential

Switch every packet

Switch every 15 packets

All: u=3, i=0
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Same Urgency, Incremental All: u=3, i=1
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Same Urgency, Incremental All: u=3, i=1
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Same Urgency, Incremental All: u=3, i=1
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5 and 6 with higher priority, sequential
Most: u=6, i=0

u=2, i=0
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5 and 6 with higher priority, sequential
Most: u=6, i=0

u=2, i=0
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5 and 6 with higher priority, sequential
Most: u=6, i=0

u=2, i=0

Ignore urgency, only look at request order
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High Priority JS 
delayed

Highest Priority Fonts 
delayed



Order inversion!





51 |   © 2022 Akamai

Only 2 of these companies do it (100%) correctly…





CDNs

fetchpriority

tight mode
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Network Performance isn’t the most impactful thing

If you have an optimized site on a CDN, 
the network is usually fast enough.

If you’re loading 5MB of JavaScript without a CDN, 
you have bigger problems than the network!

“
”

Robin Marx, PerfNow 2023
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FetchPriority

https://web.dev/fetch-priority
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FetchPriority doesn’t control Urgency directly

✅

❌
https://web.dev/fetch-priority
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FetchPriority doesn’t control Urgency directly

https://web.dev/fetch-priority

LOW → HIGH

LOW → LOW

HIGHEST → HIGHEST
HIGHEST → HIGH
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FetchPriority doesn’t control Urgency directly

https://web.dev/fetch-priority

LOW → HIGH

LOW → LOW

HIGHEST → HIGHEST
HIGHEST → HIGH

MEDIUM → HIGH
MEDIUM → LOW
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FetchPriority is Urgency only!

❌
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FetchPriority: coming to a Browser near you!

https://bugzilla.mozilla.org/show_bug.cgi?id=1797715
https://webkit.org/blog/14435/release-notes-for-safari-technology-preview-178/
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tight mode / two-phase loading
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Also happens in Safari / Firefox
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https://web.dev/articles/fetch-priority
https://imkev.dev/fetchpriority-opportunity

https://docs.google.com/document/d/1bCDuq9H1ih9iNjgzyAL0gpwNFiEP4TZS-YLRp_RuMlc
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https://web.dev/articles/fetch-priority
https://imkev.dev/fetchpriority-opportunity

https://docs.google.com/document/d/1bCDuq9H1ih9iNjgzyAL0gpwNFiEP4TZS-YLRp_RuMlc



65 |   © 2022 Akamai

Limit amount of critical in-flight resources

] All High + Highest priority 
and
2-4 Medium and Low priority

] Rest of Medium, Low 
and Lowest priority
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Is this a good idea?

preload on bottom of <head> +
fetchpriority = high

= fetched after parser-blocking JS
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preload on bottom of <head> +
fetchpriority = high

= fetched after parser-blocking JS

Preload + Fetchpriority LCP can delay JS!

preload on top of <head> +
fetchpriority = high

= fetched before parser-blocking JS
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preload on bottom of <head> +
fetchpriority = high

= fetched after parser-blocking JS

Preload + Fetchpriority LCP can delay JS!

preload on top of <head> +
fetchpriority = high

= fetched before parser-blocking JS

FOOTGUN!?





Perf security tradeoff



Perf security tradeoff



WEBPERF 
TOOLS

NETWORKINGFEATURES
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Chrome’s Waterfall has to up its game
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Where is it?!?

Priority Header not visible in browser devtools
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fetchpriority = high
fetchpriority = low

Safari devtools don’t (always) show final priority
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fetchpriority = high
fetchpriority = low

Safari devtools don’t (always) show final priority

Requested as Medium,
then immediately updated to High
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Chrome now does show this correctly

https://x.com/tunetheweb/status/1681692340455391234
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LIESLIES MORE LIES
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u = 1

Firefox sits on a throne of lies
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u = 1

Firefox sits on a throne of lies

u = 3
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u = 1

Firefox sits on a throne of lies

u = 3

u = 3
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u = 1

Firefox sits on a throne of lies

u = 3

u = 3

u = 2

u = 3



Tool 1: WebPageTest says: multiplexed CSS

What we’re expecting to see instead:

94 ms _  



TCPDump / Wireshark to the Rescue!

https://www.wireshark.org



Tool 2: Wireshark says: sequential CSS 



Mismatch between Network and Renderer

Network

???

Chrome
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The Edge cuts Both Ways



DEVS

Frontend

Backend

Network
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https://web.dev/articles/lcp-lazy-loading
https://x.com/rick_viscomi/status/1585248419701874688?s=20

https://make.wordpress.org/core/2021/07/15/refining-wordpress-cores-lazy-loading-implementation/

The Edge can Cut Deep



Browser Marketshare (RUM Archive)

www.rumarchive.com

Desktop Browsers Mobile Browsers

65% iOS
VS 

35% Android
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Time for a Charge Change

Learn to recognize issues

Hold companies accountable

Improve tooling
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Knight in Shining Armour





Content Origin

Mapping

Capacity

Ghost

Products

Customer Config

DNS
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TLS
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Baseline

Settings
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Origin 
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DNS

TLS
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Application

RUM
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Segment
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Returning

Landing page

Device/OS/UA

DNS

Time of day
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VERY EFFICIENT INDEED


