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change in control force after moving a switch
past a detent position are examples. They indi-
cate responsiveness of the terminal as an object.
This response should be immediate and perceived
as a part of the mechanical action induced by the
operator. Time delay: No more than 0.1 second.
See also Topic No. 13, “Graphic Response from
Light Pen.”

A second form of feedback to the user at a key-
board is evidence of the key’s being struck. In a
typewriter, this is given by the printed character
on the paper. This appears practically simultane-
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Light Pen.”

A second form of feedback to the user at a key-
board is evidence of the key’s being struck. In a
typewriter, this is given by the printed character
on the paper. This appears practically simultane-
ously (to the user) to striking or activating the
key. Even if printed feedback of text being en-
tered by the user goes through the computer be-
fore it is printed on the platen or CRT, the delay
between depressing the key and the visual feed-
back should be no more than 0.1 to 0.2 seconds.

(Note that this delay in feedback may be far too
slow for skilled keyboard users. These people are
able to attend to the display, not the kevboard
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Expectations are
not constant.




Jevons Paradox

The more we have of a
resource, the more we
consume.
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Hedonistic Treadmill

AS resources become more
powerful, our expectations
Increase, diminishing our
satisfaction.
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Expectations are learned
through experience.
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the browser.
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@view-transition {
navigation: auto;
}
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Speculation rules

Definitions

The script element

Prepare the script element

The "Speculation-Rules’ header
External speculation rule sets
Parsing

Processing model

Document rule predicate matching

Content Security Policy
Directives
Source Lists

Should element’s inline type behavior be
blocked by Content Security Policy?

script-src

Does a source list allow all inline behavior
for type?

Does element match source list for type
and source?

Get the effective directive for request

* O @ @

Speculation Rules
Draft Community Group Report, 23 May 2025

This version:
https://wicg.github.io/nav-speculation/speculation-rules.html

Issue Tracking:
GitHub

Inline In Spec

Editor:
Jeremy Roman (Google)

Copyright © 2025 the Contributors to the Speculation Rules Specification, published by the Web Platform Incubator Community Group
under the W3C Community Contributor License Agreement (CLA). A human-readable summary is available.

Abstract

A flexible syntax for defining what outgoing links can be prepared speculatively before navigation.

Status of this document

This specification was published by the Web Platform Incubator Community Group. It is not a W3C Standard nor
is it on the W3C Standards Track. Please note that under the W3C Community Contributor License Agreement
(CLA) there is a limited opt-out and other conditions apply. Learn more about W3C Community and Business
Groups.
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<script type="speculationrules">

1

"prerender": [{

"where": {
"href_matches": "/x"
b,
"eagerness": "moderate"
}]

}

</script>



What action
to take

<script type="speculaty es'">

1

'prerender”:
"where": {
"href_matches": "/x"
b,
"eagerness": "moderate"
}]

}

</script>



What action to take

prefetch

Fetch the HTML document.

prerender

Fetch, render and load the page in an invisible tab.



What action to take

prefetch

Less risk, less reward. Avoid prefetching pages that modify state.

prerender

More risk, more reward. Analytics & ads gotchas.



<script type="speculationrules">

{
"prerender": [{ What o apply
"WheI"E"i .{N .
"href _matches": "/**" Iitto
}s
"eagerness": "moderate"
} }]

</script>



What to apply it to

urls

A list of specific URL’s

where

A series of conditions to check against the document



"prefetch":[{
"urls":[
"/page-two",
"/page-three"

}]



"prefetch": [

{
"where": {
"and": [
{ "href_matches": "/*" },
{ "not": {"href_matches": "/logout"}}
]
}
}



"prefetch": [

{
"where": {
"and": [
{ "href_matches": "/*" },
{ "not": {"href_matches": "/logout"}}
]
}
}



"prefetch": [

{
"where": {
"and": |
{ "href_matches": "/*" },
{ "not": {"href_matches": "/logout"}}
]
}
}



<script type="speculationrules">

{
"prerender": [{
"where": {
"href_matches": "/x"
b
"eagerness": "moderate"

}]
} V\
</script>

apply it



tmmediate

eager

moderate

conservative

L]

ASAP in idle time

Experiment: Delay on hover
(10ms)

Hovered over for 200ms, or
polnterdown event

Pointer or touch down

N

ASAP in idle time

Planned: Eager Viewport
Heuristics

Moderate viewport heuristics or
pointerdown event

Pointer or touch down



Speculation rules eagerness improvements B % & O &

File Edit

View Tools

Help

<Request edit access> o (K~

Speculation rules eagerness improvements

Author: Domenic Denicola

Collaborator: Takashi Nakayama

Last updated: 2025-10-01

PUBLIC, commentable by @chromium.org

Initial state (Jun. 12, 2025)

Desktop Mobile
Immediate ASAP in idle time ASAP in idle time
Eager ASAP in idle time ASAP in idle time
Moderate 200 ms-delay hover On pointerdown

Conservative

On pointerdown

On pointerdown

Note: Mobile is based on OS type (Android), rather than user-agent or viewport

Proposed plan + current state (as of Oct. 01, 2025)

Desktop Mobile
Immediate ASAP in idle time ASAP in idle time
Eager Small-delay hover Eager viewport heuristics
(In Stable 50% experiment, (Not started yet,
crbug.com/40287486) crbug.com/436705485)
Moderate 200 ms-delay hover Moderate viewport heuristics

(Stable 100%,
crbug.com/372053392)

Conservative

On pointerdown

On pointerdown

® Share

v

+ 0



Using eagerness gives
us a nhatural progression.
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eager

moderate
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ASAP in idle time

Experiment: Delay on hover
(10ms)

Hovered over for 200ms, or
polnterdown event

Pointer or touch down

N

ASAP in idle time

Planned: Eager Viewport
Heuristics

Moderate viewport heuristics or
pointerdown event

Pointer or touch down



<script type=speculationrules>

{
"prefetch": [
{
"where": {
"selector_matches": "[data-prefetch='"]"
}s
"eagerness": "immediate"
b
{
"where": {
"and": [
{ "href_matches": "/*" },
{ "not": { "selector_matches": "[data-prefetch=false]" } }
]
}s
"eagerness": "moderate"
}
1,
"prerender": [
{
"where": {
"selector_matches": "[data-prefetch=prerender]"
¥,
"eagerness": "timmediate"
b
{
"where": {
"selector_matches": "[data-prefetch='"']"
¥,
"eagerness": "moderate"
}
]
s

</SCri




<script type=speculationrules>

{
"prefetch": [
{
"where": {
"selector_matches": "[data-prefetch="'"]"
},
"eagerness”: "immediate"
},
{
"where": {
"and": [
{ "href_matches": "/*" },
{ "not": { "selector_matches": "[data-prefetch=false]" } }
]
},
"eagerness": "moderate"
}
1,
"prerender": [
{
"where": {
"selector_matches": "[data-prefetch=prerender]"
¥,
"eagerness": "immediate"
¥
{
"where": {
"selector_matches": "[data-prefetch='"]"
¥,
"eagerness": "moderate"
}
]
s

</script>



"nprefetch": [

{
"where": {
"selector_matches": "[data-prefetch='"]"
}s
"eagerness": "tmmediate”
}s

<a href="/1link" data-prefetch>



<script type=speculationrules>

{
"prefetch": [
{
"where": {
"selector_matches": "[data-prefetch=""]"
},
"eagerness”: "immediate"
},
{
"where": {
"and": [
{ "href_matches": "/*" },
{ "not": { "selector_matches": "[data-prefetch=false]" } }
]
¥
"eagerness": "moderate"
}
1,
"prerender": [
{
"where": {
"selector_matches": "[data-prefetch=prerender]"
¥,
"eagerness": "immediate"
¥
{
"where": {
"selector_matches": "[data-prefetch='"]"
¥,
"eagerness": "moderate"
}
]
s

</script>



1

"where": {
"and": [
{ "href_matches": "/*" },
{ "not": { "selector_matches": "[data-prefetch=false]" } }

]
b

"eagerness": "moderate"

<a href="/less-important-link">

<a href="https://google.com">



1

"where": {
"and": [
{ "href_matches": "/*" },
{ "not": { "selector_matches": "[data-prefetch=false]" } }

]
b

"eagerness": "moderate"

<a href="/less-important-link">

a-hret thitpssMoooglecont




<script type=speculationrules>

{
"prefetch": [
{
"where": {
"selector_matches": "[data-prefetch='"]"
},
"eagerness": "immediate"
b
{
"where": {
"and": [
{ "href_matches": "/*" },
{ "not": { "selector_matches": "[data-prefetch=false]" } }
]
¥
"eagerness": "moderate"
}
1,
"prerender": [
{
"where": {
"selector_matches": "[data-prefetch=prerender]"
},
"eagerness": "immediate"
}
{
"where": {
"selector_matches": "[data-prefetch='"]"
I
"eagerness": "moderate"
}
]
s

</script>



<a href="/prerender-me" data-prefetch="prerender">

{
"where": {
"selector_matches": "[data-prefetch=prerender]"
}s
"eagerness": "tmmediate”

b



<script type=speculationrules>

{
"prefetch": [
{
"where": {
"selector_matches": "[data-prefetch='"]"
},
"eagerness": "immediate"
b
{
"where": {
"and": [
{ "href_matches": "/*" },
{ "not": { "selector_matches": "[data-prefetch=false]" } }
]
},
"eagerness": "moderate"
}
1,
"prerender": [
{
"where": {
"selector_matches": "[data-prefetch=prerender]"
},
"eagerness": "immediate"
}
{
"where": {
"selector_matches": "[data-prefetch='"']"
}
"eagerness": "moderate"
}
]
s

</script>



<a href="/1l1nk" data-prefetch>

{
"where": {
"selector_matches": "[data-prefetch='"]"
}s
"eagerness": "moderate"

}



<script type=speculationrules>

{
"prefetch": [
{
"where": {
"selector_matches": "[data-prefetch='"]"
},
"eagerness": "immediate"
b
{
"where": {
"and": [
{ "href_matches": "/*" },
{ "not": { "selector_matches": "[data-prefetch=false]" } }
]
},
"eagerness": "moderate"
}
1,
"prerender": [
{
"where": {
"selector_matches": "[data-prefetch=prerender]"
I
"eagerness": "immediate"
¥
{
"where": {
"selector_matches": "[data-prefetch='"]"
I
"eagerness": "moderate"
}
]
s

</script>



<script type=speculationrules>

{
"prefetch": [
{
"where": {
"selector_matches": "[data-prefetch='"]"
}s
"eagerness": "immediate"
b,
{
"where": {
"and": [
{ "href_matches": "/*" },
{ "not": { "selector_matches": "[data-prefetch=false]" } }
]
}s
"eagerness": "moderate"
}
1,
"prerender": [
{
"where": {
"selector_matches": "[data-prefetch=prerender]"
I
"eagerness": "immediate"
¥
{
"where": {
"selector_matches": "[data-prefetch='"]"
I
"eagerness": "moderate"
}
]
s

</script>



Clear-Stte-Data: prefetchCache, prerenderCache



<script type="speculationrules">

{
"prefetch": [
{
"where": {
"and": [
{ "selector_matches": "[data-prefetch="'"']" },
{ "not": {"href_matches": "/logout"}}
]
¥
"eagerness": "immediate"
}
1,
"prerender": [
{
"where": {
"selector_matches": "[data-prefetch=prerender]"
}
"eagerness”: "immediate"
s
{
"where": {
"and": [
{ "selector_matches": "[data-prefetch='"']" },
{ "not": {"href_matches": "/logout"}}
]
I
"eagerness": "moderate"
}
]
}

</script>



<script type="speculationrules">

{
"prefetch": [
{
"where": {
"and": [
{ "selector_matches": "[data-prefetch='"']" },
{ "not": {"href_matches": "/logout"}}
]
¥
"eagerness": "immediate"
}
1,
"prerender": [
{
"where": {
"selector_matches": "[data-prefetch=prerender]"
}
"eagerness”: "immediate"
},
{
"where": {
"and": [
{ "selector_matches": "[data-prefetch='"']" },
{ "not": {"href_matches": "/logout"}}
]
I
"eagerness": "moderate"
}
]
}

</script>
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The fundamentals
still matter.
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@view-transition {
navigation: auto;

+

<card-fTLlip
style="
view-transition-name:
ul-1748427416318-5btavebzs”

>

<1lmg

style="
view-transition-name:
ul-1748427501199-wemjtfsip”



<script type="speculationrules">

{
"prefetch": [
{
"where": {
"and": [
{ "selector_matches": "[data-prefetch="'"']" },
{ "not": {"href_matches": "/logout"}}
]
¥
"eagerness": "immediate"
}
1,
"prerender": [
{
"where": {
"selector_matches": "[data-prefetch=prerender]"
}
"eagerness”: "immediate"
s
{
"where": {
"and": [
{ "selector_matches": "[data-prefetch='"']" },
{ "not": {"href_matches": "/logout"}}
]
I
"eagerness": "moderate"
}
]
}

</script>
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TransfQrm




@keyframes spin-out {
0% {
opacity: 1,
transform: rotate(@deg) scale(1);
I3
100% {
opacity: 0,
transform: rotate(180deg) scale(9);
I3
I3

@keyframes pop-in {
R
opacity: 0,
transform: scale(@.5) rotate(-180deq);
s
100% {
opacity: 1;
transform: scale(l) rotate(@deqg);
s
s

/* Apply the animations to the view transition pseudo—elements x/
:view—transition-old(vitaly) {
animation: 300ms ease-out forwards spin-out,;

}

1 :view—transition-new(vitaly) {
animation: 500ms cubic-bezier(0.175, 0.885, 0.32, 1.275) forwards pop-in;
I3






Freakin’
awesome.




Betting on the browser is
our best chance at
long-term success.




The best abstractions are
the ones that are willing
IGRELEEVEVATLHENRUE AL
no longer necessary.




Good performance requires
a ruthless obsession for the
user experience.




Let's get to work.



Thank you

Tim Kadlec
@tkadlec.bsky.social
linkedin.com/in/tkadlec/




