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When is load?
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http://www.youtube.com/watch?v=yVB49ULYNJY



http://www.youtube.com/watch?v=JTEHyh6W-TE

Old load metrics don't capture user experience.

We need to rethink our metrics and focus on what matters.



Performance only matters at Load time



My app loads in

X.X seconds




Load metrics are NOT a single number
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Performance in the Real World

Performance in the Lab



Key questions

e \What metrics accurately capture responsiveness?
e How to measure these on real users?

e How to analyze data and find areas to improve?



Responsiveness Metrics




Queueing Time
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Millions of Long Tasks

Long Tasks on 3 customer sites

(dally average) LongTask Duration
e Site 1 (Travel): 276,000
e Site 2 (Gaming): 200,000 ;-

e Site 3 (Retail): 593,000
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What Are LongTasks?

e Script (self, *-origin-*) e Script (multiple-contexts) ® Non-Script (unknown)



60 fps: An Elusive Dream
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Real world measurement
with Web Performance APls




New Performance APIs and Metrics

e Performance Observer
e LongTasks
e Time to Interactive

e |nput Latency



Performance
Building Blocks

High Resolution Performance
Time Entry




PerformanceTimeline vs PerformanceObserver

// PerformanceTimeline
var entries = performance.getEntriesByType("resource");

// PerformanceObserver

var entries = [];
const observer = new PerformanceObserver((list) => {

for (const entry of list.getEntries()) {
entries.push(entry);

}
1)

observer.observe({entryTypes: [ 'resource']});



LongTasks

https://github.com/w3c/longtasks



Bad Workarounds

e Timeout polling
e rAF loop

Issues

Performance overhead
Battery drain
Precludes riC

No attribution




LongTasks via PerformanceObserver

const observer = new PerformanceObserver((list) => {
for (const entry of list.getEntries()) {
sendDataToAnalytics( 'Long Task',6 {
time: entry.startTime + entry.duration,
attribution: JSON.stringify(entry.attribution),

observer .observe( {entryTypes: | longtask']});



Hender & Jank

httos://w3c.qithub.io/lonqgtasks/render-jank-demo.html



http://www.youtube.com/watch?v=wR0XNDw-MjI
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script 1 script 2

Multiple sub-tasks (scripts) within a long task



Attribution: Who?

“Minimal Frame Attribution” with name

e self, same-origin-ancestor, same-origin-descendant,
cross-origin-ancestor, cross-origin-descendant,
multiple-contexts, unknown etc.



Attribution: Who And Why?

Detailed attribution with TaskAttributionTiming

e attribution]]
o containerType: iframe, embed, object
o containerSrc: <iframe src="http://..." />
o containerId: <iframe id="ad" />
o containerName: <iframe name="ad-unit-1" />



More Attribution: Coming soon!

Detailed attribution with TaskAttributionTiming

attribution]]

©)

©)

©)

©)

(@)

containerType: iframe, embed, obje
containerSrc: <iframe src="http: Long Tasks V2!
containerId: <iframe id="ad" /
containerName: <iframe ="ad-unit-1"
scriptUrl:

https://connect.facebook.net/en_US/fbevents.js:97



LongTasks: Usage Tips

e Measuring during page load: Turn it on as early as
possible (e.g. <head>)

e Measuring during interactions with a circular buffer
e First-party (“my frame”) LongTasks give only duration

e Third-party other-frames provide attribution if the IFRAME
itself is annotated via id, name or src.



Time to Interactive

Is it Usable?



User Sees Content

@ Developer Tools -

http:/fwww.cnn.comy

Time to Interactive

Not Interactive Until Here

[w ﬂ:l Elements Console Sources Networkl Performance Memory  Application  Security  Audits  EditThisCockie » 914
® C & | @ screenshots O Memory §
1000 ms 2000 ms 30007 4000 m 5@00 ms 6}30 ms 7000 ms 8000 ms 9000 ms
- [ R In] ]} ) 1 n IIII 1 1 (B}
- — ' | - —
PO Ve VIS S WTE U WY u.h_. EAEL. AT
SEL || =Ee | Epe | SRR || BRe | BRG | BRG || Boe | BRR || BRe | BRe | BRe || ERe
'..u'_ I:'E- _'Z.&_ .'..E_ _'Z_.&_ _'.E_ I:_'E- '..&_ _'._.E_ _'Z.&_ _'..E_ ——
1000 ms 2000 ms 3000 ms 4000 ms 5000 ms 6000 ms 7000 ms 8000 ms 9000 ms
» NE_tWDI'k i T | bbid r | I | 1 -5 r r :l
Frames 6334 ms ‘ ‘ 11641 ms [457.1ms  4379ms  4396ms |
Interactions | | :
» User Timing | I | |
¥ Main : | |
N e . XH.) WY 8 I SRR 5 | 01U [ BB | | L [
Ev..1) | | Fun..ll Ris
(@8} | | t 0| S |
s | 1WA i 11 (3.) |
t | | fir...ith i |
@l | W | Y T
i | (an..s) I I




Time to Interactive: Lower Bound
When does the page appear to the visitor to be interactable?
Start from the latest Visually Ready timestamp:

o DOMContentlLoaded (document loaded + parsed, without CSS, IMG,
IFRAME)

o First Paint, First Contentful Paint
o Hero Images (if defined by the site, important images)

o Framework Ready (if defined by the site, when core frameworks have all
loaded)
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Time to Interactive: Measuring
What's the first time a user could interact with the page and have a good experience?

Starting from the lower bound (Visually Ready) measure to Ready for Interaction where none of
the following occur for your defined period (e.g. 500ms):

e No Long Tasks
e No long frames (FPS >= 20)
e Page Busy is less than 10% (setTimeout polling)

e Low network activity (<= 2 outstanding)

github.com/Google Chrome/tti-polyfill
github.com/SOASTA/boomerang/tree/continuity



Input Latency

Measuring bad user experiences

e Interactions (scrolls, clicks, keys) may be delayed by script, layout
and other browser work

e Latency can be measured (performance.now() - event.timeStamp)

e Latency can be attributed via LongTasks



Measure input latency: event . timeStamp and performance.now()

const subscribeBtn = document.querySelector( ' #subscribe');

subscribeBtn.addEventListener( 'click', (event) => {
// Event listener logic goes here...

const lag = performance.now() - event.timeStamp;
if (lag > 100) {
sendDataToAnalytics( ' Tnput latency', lag);
}
}) s



Input Latency

Determining the cause via LongTasks:
1. Turn on PerformanceObserver

2. Watch for input delays

3. Find LongTasks that ended between event.timeStamp and
performance.now()

Sample code:

github.com/nicjansmay/reliably-measuring-responsiveness-in-the-wild/
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Case Studies

3 sites over T month

o Site 1: Travel (ads, social)
o Site 2: Gaming (ads, social)

o Site 3: Retail (social, 3p, spa)



18+ million LongTasks



LongTask Duration

1000000

Duration Percentiles:
o 50th: 106 ms
o 75th: 208 ms
o 90th: 427 ms

o 95th: 666 ms
o 99th: 1,712 ms

250000
o Range: 50 to 10+
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LongTasks as % of Front End Load Time

Site 1

Site 2
LongTasks
21.0%
LongTasks
Other 18.0%
Other
79.0%
Site 3
LongTasks

25.0%



LongTasks directly delay
Time to Interactive.



First Page TTI vs Conversion Rate

Conversion Rate
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Time to Interactive has
high correlation with overal
conversion rate.




First Page LongTask Time vs. Conversion Rate

Conversion Rate
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First Page LongTask Time vs. Session Length
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—Irst IMpressions matter:
as first-page LongTaSk time
increased, overall CONvVeErsion
Rate decreased




Desktop vs. Tablet vs. Mobile

10000 ms

7500 ms

5000 ms

2500 ms

Median LongTask Time

Desktop Tablet Mobile

m Site 1 mSite 2 = Sijte 3



Mobile devices could see 12X
LongTaskK time as Desktop.




Samsung Galaxy S7

LongTask as
% of Front End Load Time

® LongTask @ Other

Sample Devices Samsung Galaxy S5

8,000

6,000

4,000

® LongTask @ Other

Amazon Kindle Fire Tablet 7"

2,000

Median LongTask (ms)

Samsung Galaxy S7 Samsung Galaxy S5 Amazon Kindle Fire
Tablet 7"

® LongTask e Other



Older devices could be spending half
of their load time on _OﬂgTaSkS.




1stvs. 3rd Party

Site 1

® st Party ® 3rd Party ® Mixed ® Unknown

Site 2 Site 3

® 1st Party ® 3rd Party ® Mixed ® Unknown ® 1st Party ® 3rd Party ® Mixed ® Unknown



3rd Party Types

Site 1

92.0%

® Ads e Social ® Marketing/Analytics

Site 2 Site 3

® Ads e Social ® Marketing/Analytics ® Social ® Marketing/Analytics ® Unknown






Every site is different.

|[dentify your core metrics.



Minimize the time to TTI

Consider Mobile traffic
Ship less JS
Break up existing JS with Code Splitting



Reduce Long Tasks

Mobile is especially hurting
Break up JS

Move intensive work off the main thread to workers



Hold Third Parties Accountable

|dentify the worst offenders

Evaluate impact on TTI & business metrics



Looking Ahead

e Long Tasks V2
e Input Latency + Slow Frames

e Long Tasks is not Panacea



Thank You

e Shubhie Panicker @ Nic Jansma
@shubhie ' @nicj



