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1. Recap: Why ServiceWorker?
2. Updates from last year, Static Routing API

3. Newly incubated ideas
o SWAutoPreload
o SW Synthetic Response

4. Q&A, discussion



Recap: How ServiceWorker works

K ServiceWorker \
example.com/article/page.html * Network .
_
The bootstrap is required \ Cache
if it's not started yet.
o |
ServiceWorker is on the critical path of the navigation!
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Cost of ServiceWorker Bootstrap
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Cost of ServiceWorker

e What percentage of navigation needs to bootstrap service worker?
o About 30% of ServiceWorker are not running
o For cross origin navigation, it's about 50%

e What percentage of fetch handlers result in fallback*?

o  On Windows, the fallback rate is 13%.
o  On Android, the fallback rate is 46%.

*fallback: fetch handler is executed, but the fetch handler never respond the content. The browser ends up
sending the network request with the regular network stack.



Recent Updates



Static Routing API

e Allows developers to register routing rules.
e Offload ServiceWorker tasks from the
loading critical path. addEventListener('install', (event) => {
event.addRoutes({

condition: {
urlPattern: {pathname: "/images/*"}

}

source: "network"

https://qithub.com/WICG/service-worker-static-routin



https://github.com/WICG/service-worker-static-routing-api/

Static Routing

API

In the install event handler, register routing
info to the data structure associated with
service worker.

O

addEventListener('install', (event) => {
event.addRoutes({
: A

: A : "/images/*"}

: "network"

example.com




Static Routing API

/ Check if the request is matched \
with the registered routing rules.

GET example.com/images/test.pngl

addEventListener('install', (event) => {
event.addRoutes({
: A

: A : "/images/*"}

example.com -

If matched, the fetch event is not
dispatched. The request goes
directly to the network.

: "network"




Static Routing API

GET example.com/article/page.html Network

\/

addEventListener('install', (event) => {

event.addRoutes({
A
: A : "/images/*"} Cache

: "network"

If not matched, just go the through
regular ServiceWorker fetch
handler path.

example.com




Conditions and Sources

RouterCondition Syntax Sugar

urlPattern S TP eereie
requestMethod - -
requestDestination

runningStatus

RouterSource

fetch-event

network

cache
race-network-and-fetch-handler
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Static Routing APl common use case

Skip POST requests in matched URLs

If the request url starts from “form”

and method is POST, goes directly to
addEventListener('install’', (event) => { the network.

event.addRoutes( {
condition: {
urlPattern: {pathname: "/form/*"},
requestMethod: "post"
i

source: "network"
Otherwise goes to the ServiceWorker.




Static Routing APl common use case

Skip SW for navigation requests.
Directly to the cache for subresources.

addEventListener('install', (event) => { Main resource (navigation request)

event.addRoutes( [

{

condition: {requestMode:

source: "network"
B
{

condition: {

urlPattern: {pathname:

b

source: "cache"

goes directly to the network.

"navigate"},

"/images/*"}

Images goes directly to the Cache
storage.




Static Routing APl common use case

If the request is a navigation request and the SW

is not running, starts the race between the
network and fetch handlers. “‘race-network-and-fetch-handler” is the router souce
starting the race between the network request and the
ServiceWorker fetch handler.
addEventListener('install’', (event) => {
The browser uses the result of whichever was faster.

event.addRoutes({

condition: {
requestMode: “navigate”,
runningStatus: “not-running”,
e
source: "race-network-and-fetch-handler"
w5
1)




Static Routing APl common use case

Cache for png or css resources.
Network for the URL is not /app-shell/*

addEventListener('install', (event) => { Non-app shell resource goes to the
event.addRoutes( [ network.
{
condition: {
or: [{urlPattern: "/**/* png"}, {urlPattern: "/**/* css"}]
H

source: 'cache'

condition: {
not: {urlPattern: "/app-shell/*"}
h
source: 'network’ PNG or CSS goes to the Cache
storage.




How Static Routing APl is used today

As of Sep 2024, more than 1.5% of page loads
use Static Routing APl in Chrome.

One of the partner websites improved LCP by
80ms by enabling the API with
‘race-network-and-fetch-handler’ for navigation
requests. 00

% page loads

0.5

-0.5
Dec 1, Jan 1, Feb1, Mar1, Apr1, May1, Junft, Jul 1, Aug1, Sepf,
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Date

https://chromestatus.com/metrics/feature/timeline/popularity/4711
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https://chromestatus.com/metrics/feature/timeline/popularity/4711

Current Status

Status in Chromium
= O w3c / ServiceWorker
Blink components: Blink>ServiceWorker

<> Code (© Issues 308 19 Pullrequests 24  (® Actions [ Wiki @ Security |~ Insights
Implementation status: Enabled by default tracking bug =

Estimated milestones: ServiceWorker static routing API #1701

Desk AV mkruisselbrinkG merged 59 commits into w3c:main from yoshisatoyanagisawa:static_routing_ap
esktop
Shipping: 123 ) Conversation 93 -0- Commits 59 E) Checks 1 Files changed 1

- -
AndrOid _ * yostt ¢ ‘ ked on Jen1B - ecied by prpreview (bat) -
Shipping: 123 This API allows developers to configure the routing, and allows them to offload simple things ServiceWorke

https://chromestatus.com/feature/5185352976826368 https://github.com/w3c/ServiceWorker/pull/1701
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https://chromestatus.com/feature/5185352976826368
https://github.com/w3c/ServiceWorker/pull/1701

Initiator | Size Priority

Other (ServiceWorker router) 7 ms Highest
O u r ReC e nt FO C u S cache:7 Matched to ServiceWorker router#S., resource size: 1:3 kB

cache:8 233 ms Low
cache:31 0B 10 ms  High
605e2a51- 8 ms High
style.css 13 ms | Highest

Improving developer experience

PY More V|S|b|||ty in DevTools work  Memory _Applcation _ Lighthouse  CSS overview &
A Resou rce T| m | ng API Offline () Update on reload () Bypass for network

https://sw-static-routing-demo.glitch.me/

Source swjs

More features are explored on the Rocava 42412026, 2574 P
static Routi ng API infra Status #23442 activated and is running [ Stop

push |Test push message from DevTools. Push
Sync | test-tag-from-devtools Sync
Periodic sync | test-tag-from-devtools Periodic sync

Update Cycle
> #23442  Install
> #23442 Wait

> #03442 __Activate

Routers

Condition {*urlPattern":{"hash":"

g-demo.glitch.me","pa:

athname":"/pages/network","po;

ol":"https","search":"*","usernam

Source  [*network”]

Condition {"urlPattern”:{"hash":"*" "hostname":"sw-stat

ing-demo.glitch.me" "password":"*""p
athname":"/pages/fetch-event","|
otocol:"https","search":"*","

Source  [*fetch-event"]




Many components exist in static routing API

S =

Hard to understand how the components
are actually behaving

Static Router o0 oo
How long did cache Cache .
lookup take?

How long router
eval took?



Extending Resource Timing API

e Provide loading-related behaviors to developers via resource timing API
o Developers can optimize their websites by using this data

fommmemmmmescmeecesmemssmmm—e-—s= Resource Timing :ce--emmeommom o ee "

domainLookupStart

i (redirectStart) P — domInteractive
i (redirectEnd) ORI ORIMPEN E domContentLoadedEventStart
: s " E domContentLoadedEventEnd
4 workerStart secureConnectionStart | 3 "
H ] omComplete
startTime \i j/ !fetchstart [ [connectEnd i [
Service iﬁ;:é;f e é Early :
Redirect Worker Fetch Cache DNS TCP Request [: Hints | Response Processing Load
Init io(103)
Event : 3
\ loadEventEnd
requestStart ] / :Jr:lcoe:ds \responseEnd \loadEventstart
firstInterimResponseStart Event
responseStart
From https://developer.mozilla.org/en-US/docs/Web/APl/PerformanceResourceTiming (unloadEventEnd) 20

(unloadEventStart)


https://developer.mozilla.org/en-US/docs/Web/API/PerformanceResourceTiming

Extending Resource Timing API

e Provide loading-related behaviors to developers via resource timing API
o  Developers can optimizg-thaicuuaheitac huticinathic daia

fommmemmmmescmeecesmemssmmm—e-—s= Resource Timing -------
domainLoo
(redirectStart) déi
i (redirectEnd) -
i / workerStart WhiCh r‘OUte WaS
startTime - ! j/ fetchstart / .
: used
\ . j Service Wo drver
Service Ser::ce
4 Worker HTTP .
Redirect w;:l;:r Fetch e DNS Tq St a r\t t ime O'F
Event
router eval
requestStg
firstInterimReg
Start time of
From https://developer.mozilla.org/en-US/docs/\Web/AP1/Perforn cache looku P



https://developer.mozilla.org/en-US/docs/Web/API/PerformanceResourceTiming

Proposal in Resource Timing API (In discussion)

Start) (WorkerStart)
Cache: (fetchStart)

v/ Two new timings (ReGLECESEATt)  pyoqtertrataation
StartTimé\\

vwinvl,iarDAitArCvialiiatianCia vt

T
Currently in discussion at the Web Performance WG l
Discussion session 9/26 9:00AM ~

teractive

Worker
Init

Fetch
Evel

O]

EXplainer \ (unloadEventEnd)

(unloadEventStart )




Feedback is welcomed

We need more feedback in general, but specifically...

How to handle unsupported router features issue28
The depth limit for the router registration issue6
Visibility of registered router rules

Interoperability
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https://github.com/WICG/service-worker-static-routing-api/issues/28
https://github.com/WICG/service-worker-static-routing-api/issues/6

New |ldeas
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ServiceWorkerAutoPreload

1. About half of SW fetch result is fallback.
2. Many websites just path-through responses
from the network.

What if...
1. Automatically dispatches a network request
before starting the SW?
2. Consumes the response inside the fetch
handler, or as a fallback response?

https://github.com/explainers-by-googlers/service-worker-auto-preload

= () exvlaners-by-googies | service-worker-auto-preload

Q Type /) to search

<> Code (© Issues 17 Pullrequests () Actions [ Projects [0 Wiki ( Security [~ Insights 83 Settings

® service-worker-auto-preload  Puiic
generated from explainers-by-googlers/template

¥ main ~ ¥ 2Branches © 0 Tags Q Goto file

@ sisidovski Update README.md v

W github Initial commit

[ .gitignore Initial commit

[3 .pr-preview.json Initial commit

[ LICENSE Initial commit

[ README.md Update README.md
[ index.bs Initial commit

[ security-privacy-questionnaire.md Add questionnaire

[0 README @ Code of conduct &% CC-BY-4.0 license

Explainer for ServiceWorkerAutoPreload

P EditPins ~

{6 Add file ~

7d8eb3c - 3 months ago

® Unwatch 4.

<> Code ~

© 11 Commits

3 months ago
3 months ago
3 months ago
3 months ago
3 months ago
3 months ago

3 months ago

7 =

This proposal is an early design sketch by the Chrome loading team to describe the problem below and solicit

feedback on the proposed solution. It has not been approved to ship in Chrome.
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https://github.com/explainers-by-googlers/service-worker-auto-preload

the server.

1.The browser sends a request to

2.In parallel with 1), the browser
starts ServiceWorker.

4.The response is returned to the
browser.

example.com

3.The network response is
consumed as a result of
fetch(e.request) inside the fetch
handler.

26




ServiceWorker is started, but the
fetch handler doesn’t return the

response with e.respondWith(). : a

example.com —

Then the browser sends a fallback
request to the server, and use its
response.

R7




Fallback w/ SWAutoPreload

1.The browser sends a preload
request to the server.

o.
.
-

2.In parallel with 1), the browser
starts ServiceWorker.

example.com

4.The browser uses the response

3.The fetch handler does not call
from the preload request.

event.respondWith().

28




Requests can be duplicated?

The auto preload request is resolved with
fetch(e.request) in the fetch handler.

self.addEventListener('fetch', (event) => {

fetch(e.request) doesn’t send a network
request. Instead, it returns a promise that is

resolved with the response from the auto
pre|oad request. event.respondWith(fetch(event.request));

Technically it's possible that requests are
duplicated e.g. request.clone()

event.respondWith(fetch(event.request.clone()));

It can be mitigated by applying 3
ServiceWorkerAutoPreload only for
websites that meet an eligibility criteria.




Eligibility Criteria

e Planned criteria: higher rates of fetch handler results are fallback.

o e.g.98+% fallback
e We (Google Chrome team) plan to enable SWAutoPreload automatically for

the sites met the criteria.
e The criteria may be revised in the future to behave more smartly.
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Opt-out

e Opting out can be done via the
Static Routing APLI. self.addEventListener( install', e => {
e By registering the router rule that e'addR"“teSf{{
matches all requests, and asking -
them to go to the fetch handler.

: "fetch-event"

31



Difference from NavigationPreload

Trying to solve the same problem, which is minimizing the cost of ServiceWorker bootstrap.
NavigationPreload

e The response is resolved with event.preloadResponse.
e Explicitly enabled via PreloadManager.enable().
e Prioritized when both features are enabled.

SerivceWorkerAutoPreload

e Theresponse is resolved with the regular response of fetch(event.request).
e Enabled automatically by the browser criteria.

For more details, please see
https://github.com/explainers-by-qooglers/service-worker-auto-preload#how-is-it-different-from-the-navigation-pr
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https://github.com/explainers-by-googlers/service-worker-auto-preload?tab=readme-ov-file#how-is-it-different-from-the-navigation-preload-api
https://github.com/explainers-by-googlers/service-worker-auto-preload?tab=readme-ov-file#how-is-it-different-from-the-navigation-preload-api

Current Status

Prototyping, under the experiment.

From the Chrome Beta channel
experiment, multiple loading metrics
improvements were observed e.g. LCP
on the ServiceWorker controlled page.

seconds

20

15

10

I Control_20240620

25th percentile

50th percentile 75th percentile 95th percentile

LCP on ServiceWorker controlled page

Bl EnableWithRespectingNavigationPreload_MainResourceOnly...

99th percentile
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ServiceWorkerAutoPreload

Specified as an optional optimization that the browser can apply at its
choosing.

While it can provide performance improvements, it's observable via the
server as additional requests.

However, it can be mostly not observable as far as the browser limits this
optimization only to ServiceWorkers in which the fetch handler returns the
response always consistent with the network request.
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We need more feedback

General feedback, concerns are very welcomed.

Is the current criteria reasonable?
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ServiceWorker Synthetic Response



ServiceWorker
Synthetic Response

A new idea as the part of the Static
Routing API.

Synthetic Response provides faster
navigation by starting the page load
earlier in the renderer process.
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Currently, the renderer process starts the commit after receiving the response from the server.

e (Android) The commit navigation task takes median 40ms, 78ms in p75, 194ms in p95.
e (Android) From the navigation start to receive the response, it takes median 360ms, p75
759ms, p95 2350ms.

Can we parallelize sending a network request and the commit navigation?

| 1 || | [ |
| Start url
| request

Browser's Network stack
Read response body

Renderer Process |
I Commit Load

Load
Stop

[




ServiceWorker Synthetic Response

What if the browser could know the set of HTTP response headers in advance for the upcoming
navigation request? e.g.

content-type is text/html
Non-204 response

No content disposition
COOP/COEP headers
etc

=> The renderer process can speculatively start the navigation commit without waiting
for the response from the network.
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ServiceWorker Synthetic Response

self.addEventlListener("install”, e => {
e.addRoutes ({

1 { : "navigate"},
We can extend the Static Routing API so that it A
can store the set of response headers in the : rs: new Headers({
. Content-Type”: “text/html”,
install phase. . “no-cache”

40



ServiceWorker Synthetic Response

self.addEventlListener("install”, e => {
e.addRoutes ({
condition: {requestMode: "navigate"},
source: {
predefinedHeaders: new Headers({
SIEET [EEREmsE “Content-Type”: “text/html”,
? "Cache-Control": “no-cache”

Response body

Response hQ _




ServiceWorker Synthetic Response

7

Stream response

Response body

e

Response headers

Possible polyfill:

onfetch = (event) => {
event.respondWith(
Response(synthetic_header, synthetic_body)

);

fetch(event.request)
.then(res => { plumb res.body to synthetic_body; })
(e => { Set error_text to synthetic_body; });
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The Static Routing API returns an early part of the response without waiting for the network
response. The rest of response from the network will be appended to the stream.

Note: The SW router lookup doesn’t involve the SW bootstrap in the navigation critical path.

Browser's Ul Thread

Browser's Network stack

Renderer Process

SW
Router

Redir
ects

l Committed

\NAY .

| |

Start url
request

Read response body

]
N\
—

| Commit

Load
Stop

Load

1
|




ServiceWorker Synthetic Response traces

nav start

e .
Server response time

Send commit to the renderer

ThreadControllerimpl:RunTask
Receive content:mojom:NavigationClient: CommitNavigation
RenderFramelmpl-CommitNavigation
RendetFramelmpl:CommithavigationWithParam;
DocumentLoader:Commithavigation
DocumentLoader:StartLoadingRespon

NavigationBodL oader: StartL oadingBo,
. NavigationBodyLoader:OnRe:
Commit w/ response NavigationBodyL oader: ReadFromDi taPl...
DocumentLoader: BodyDataRecel,

w/o Synthetic Response

E

1 '|‘1”"'\ﬂﬁ” HH"!

Send commit to the renderer

. fur

i

enloerC
oecodedaocms

i
! Tl LITT 1L I Il
T T T T I i ‘

i
Commit w/ the preconfigured response headers

Next chunk from the actual response

w Synthetic Response

44



App Shell via Synthetic Response?

application sf?ell content

App Shell

Cats are the best

More beneficial if the cached response
contains the body, in addition to headers
e.g. App Shell.

Dynamic content then
populates the view

Cached shell loads instantly on repeat visits.

source: https://developer.chrome.com/blog/app-shell 45



https://developer.chrome.com/blog/app-shell

How Navigation Works

Browser's Ul Thread

Browser's Network stack

Renderer Process

Begin
Navig
ation

SW
Router

Redir
ects

Committed

Load
Stop

\ /N

Start url
requrast

Read response body

Com
mit

Load




ServiceWorker Synthetic Response

e Chrome team is exploring, under prototyping.

e \Very early stage, still we have lots of unclear points.
o What are necessary headers for the navigation commit?
o Are headers be merged?
o etc

e Open to any feedback, comments.
e Participate:
https://qithub.com/WICG/service-worker-static-routing-api/issues/32
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https://github.com/WICG/service-worker-static-routing-api/issues/32

Resources

Static Routing API ServiceWorkerAutoPreload
e Explainer e Explainer
e Spec e chromestatus
e Explainer for the Resource Timing .
. Synthetic Response
e Developer Instructions | Chrome

for Developers e Github Issue
e DEMO
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https://github.com/WICG/service-worker-static-routing-api
https://w3c.github.io/ServiceWorker/
https://github.com/WICG/service-worker-static-routing-api/blob/main/resource-timing-api.md
https://developer.chrome.com/blog/service-worker-static-routing
https://developer.chrome.com/blog/service-worker-static-routing
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https://chromestatus.com/feature/5194817700364288
https://github.com/WICG/service-worker-static-routing-api/issues/32

