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Firefox power profiling

A powerful visualization of web
sustainability

Link to slides:
https://share.firefox.dev/power-profiling-fosdem2024
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Web sustainability

The carbon footprint of browsing the web comes from:
e the user device
e remote equipment (network, servers, ...)
e power used by the browser on the device



C

The user device

Embodied emissions of the device (laptop, smartphone, ...)
e We don't pick the user’s device...
e ... but canreduce incentives to replace it
o Performance
o Compatibility with old devices
Firefox ESR 115 is the only browser receiving security updates

that still supports Windows 7
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Infrastructure emissions

Caused by the resources fetched by the web page.

e The financial cost (mostly) scales with emissions

e (Good incentive to reduce it.

e Already a lot of tools to look at web page optimization from this
perspective
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Browser power use

Often neglected because hard to measure:
e There’s no good tooling available
e ... exceptnow there is!

Focus for the rest of this talk
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For sustainability

Mozilla made climate commitments:

being carbon-neutral.
reducing its GHG footprint year over year

leading openly by sharing materials, tools, and methodologies.
exploring approaches to develop, design, and improve products
from a sustainability perspective


https://blog.mozilla.org/en/mozilla/mozillas-climate-commitments/
https://blog.mozilla.org/en/mozilla/release-mozillas-greenhouse-gas-emissions-baseline/

Emissions Distribution

Business Services
%

Product Use
97.2%



https://www.mozilla.org/en-US/sustainability/emissions-data/
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For our users

Excessive power use = poor user experience
e Noisy fans

e Hot laptops

e Short battery life
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For a better web

Mozilla's mission:

“We're building a better Internet’

Tools created to make Firefox more energy efficient
are directly re-usable to make web pages more
efficient.
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https://www.mozilla.org/en-US/mission/

Measuring

local
power
use
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(cheap) Wattmet

er
e Affordable

e Reasonably accurate
e Can’t track evolution over time
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Better wattmeter

Connects over bluetooth

Data readable from another comput

er
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How did Microsoft do it?

Browser efficiency comparison - Webdriver
Windows 10 Anniversary Update

Methodology summary

The Microsoft Windows team measured the average power consumption of the CPU, GPU,
and Wifi antenna while Microsoft Edge, Chrome, Firefox, and Opera ran a complex yet
representative set of user activities.

Measuring power

Power was measured on the Surface Book because it has integrated hardware
instrumentation that's able to measure the real power consumption of the CPU, GPU and
Wifi antenna while the automation is being executed. This is done using the Maxim 34407
Power Accumulator chip. The results of the Maxim chips were read using the built in
Windows tool "Performance Monitor". Performance Monitor was opened and configured to
measure each component independently:

¢ \Energy Meter (CPU_CORES)\Power
¢ \Energy Meter (GPU_TOP)\Power
¢ \Energy Meter (WLAN_BT)\Power

15


https://microsoftedge.github.io/videotest/2016-09/WebdriverMethodology.html

Dewces with MAXIM power meters

e Surface Book 1, Surface 3
e Many other devices expose it in their ACPI
table, but don’t actually have the chip

e Energy meters in perfmon.exe:

\\\\\\\\\\
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A good surprise...

| Add Counters
Available counters

Select counters from computer:

‘ <Local computer> v Browse...
Distributed Routing Table v
Distributed Transaction Coordinator . .
DNS64 Global v
Energy Meter L

Power
Time
Event Log v

Instances of selected object:

<All instances>
RAPL_Package0_DRAM
RAPL_Package0_PKG
RAPL_Package0_PPO
RAPL_Package0_PP1

Wi Search

Add >>

D Show description

Added counters

* e Some machines report

Counter

pornt .. Compuer | energy meter channels
with familiar names.

e Windows 11 with Intel
CPUs.

Remove <<

18
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Energy Meter Interface API

e The perfmon.exe Ul is horrible, but...
e There’s a documented API!

o unitis picowatt-hour
o can be queried many times per second
o accessible in user land
(no requirement to install a specific driver)
e Usable for profiler counters:

Bug 1774844 - Use the Windows Energy Meter Interface to record power use data in profiles

19


https://learn.microsoft.com/en-us/windows-hardware/drivers/powermeter/energy-meter-interface
https://bugzilla.mozilla.org/show_bug.cgi?id=1774844
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Introducing

the Firefox
Profiler

https://profiler.firefox.com



https://profiler.firefox.com
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What's the Firefox Profiler

e Built-into Firefox
e Initially for performance work. Helps:
o users to make useful bug reports
o developers to make sense of them
e One of the best profilers!

22
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What's the Firefox Profiler

Main sources of data:
e Sampling

o Stacks

o Counters
e Markers

23
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. o Firefox Profiler X m Firefox Privacy Notice — Mozilla X

QO B https://profiler.firefox.com

Firefox Profiler — Web app for Firefox performance analysis

Capture a performance profile. Analyze it. Share it. Make the web faster.

Load existing profiles

You can drag and drop a profile file here to load it, or:

4+ Enable Firefox Profiler Menu Butt

® Documentation

Enable the profiler menu button to start recording a
performance profile in Firefox, then analyze it and share it
with profiler.firefox.com.

You can also profile Firefox for Android. For more
information, please consult this documentation: Profiling
Firefox for Android directly on device.

| Load a profile from file | Load a profile from a URL

The Firefox Profiler can also import profiles from other
profilers, such as Linux perf, Android SimplePerf, the
Chrome performance panel, Android Studio, or any file
using the dhat format. Learn how to write your own

importer.

Your recent uploaded recordings

No profile has been uploaded yet!

X Legal Privacy Cookies \‘"English (Us)
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® ® ('™ o Firefox Profiler X Firefox Privacy Notice — Mozilla X

QO & nhttps://profiler.firefox.com

Firefox Profiler

Record, analyze, share

Collaborate on performance issues by
publishing profiles to share with your
team.

Learn more

Settings

Firefox Platform

Start Recording

Firefox Profiler — Web app for Firefox performance analysis

Capture a performance profile. Analyze it. Share it. Make the web faster.

Record, analyze, share
® Documen

Collaborate on performance issues by

A\ (.

publishing profiles to share with your team.

To start profiling, click on the pro{BE=EI{lls)1:)
keyboard shortcuts. The icon is b
recording. Hit Capture  toloac Settings

profiler.firefox.com. Nightly e

Ctrl + Shift + 1 Stopan

Recommended preset for profiling Nightly.

Edit Settings...
Start Recording

Ctrl + Shift + 2 Capture

You can also profile Firefox for An
information, please consult this d
Firefox for Android directly on device.

X Legal Privacy Cookies [English (Us) "‘

C
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© Firefox Profiler X Firefox Privacy Notice — Mozilla X +

QO & nhttps://profiler.firefox.com

Firefox Profiler

Record, analyze, share

Collaborate on performance issues by
publishing profiles to share with your
team.

Learn more

Settings

Firefox Platform

Start Recording

41

Firefox Profiler — Web app for Firefox performance analysis

w © v

Capture a performance profile. Analyze it. Share it. Make the web faster.

Recording...

® Documen

To start profiling, click on the prot ~AS1 ADD

keyboard shortcuts. The icon is b
recording. Hit Capture  to load the data into
profiler.firefox.com.

Ctrl + Shift + 1 Stop and start profiling
Ctrl + Shift + 2 Capture and load profile

You can also profile Firefox for Android. For more
information, please consult this documentation: Profiling
Firefox for Android directly on device.

X Legal Privacy Cookies

Firefox Profiler ®

English (US)
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Firefox Power profiling

e Built-in, no extra tool required

e Supports all 3 major desktop platforms
e Shipped in Firefox 104 (June 2022)

e Not copied yet!
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Power profiling - Windows support

e Windows 10 - devices with hardware power meters
(Surface Book 1, Surface 3, ?)
CPU, GPU, Wifi power use
e Windows 11 - Intel CPUs
CPU, GPU, DRAM power use
e Windows 11 22H2 - AMD Ryzen CPUs
CPU, with 1 track per core!
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Power profiling - Mac support

e Apple Silicon
o Undocumented API, returning a per-process value!

task info(mach task self(), TASK POWER INFO VZ,
(task _info t)&task power info, &count);

task power info.task energy // < nanojoules

e Intel x64-64 CPUs
o diagCall64 (dgPowerStat, ..calledfrom asm
gives us the RAPL MSR.
o (copied from an 9 vears old implementation)
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https://bugzilla.mozilla.org/show_bug.cgi?id=1194560
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Power profiling - Linux support

e Use RAPL perf events

® sudo sysctl kernel.perf event paranoid=0
Access to power data is restricted since October 2020
due to a side channel attack.

e AMD CPUs supported since Linux Kernel 5.8

e Doesn’'t work with Ubuntu’s Firefox snap package

34


https://bugzilla.mozilla.org/show_bug.cgi?id=1794327
https://platypusattack.com/
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Power profiling - configuration

There is a ‘Power’ preset for easy configuration.

© @ . O about:profiling X

&« @ @ Nightly about:profiling

Capture stack samples in ALL registered thread.

Markers - All Threads
Record markers in ALL registered threads.

[] Unregistered Threads
Periodically discover unregistered threads and re

main thread -- Beware: expensive!

Process CPU Utilization
Record how much CPU has been used between ¢

the profile, open the JS console and run: experin

Power Use

Record the power used by the entire system (Intel) or each process (Apple Silicon) with each sample.

+
52 Y O~
Firefox Profiler ®
Settings
Power N

Preset for investigating power use bugs in Nightly,
with low overhead.

Edit Settings...

Start Recording

0

ng

Windows 11 & Apple Silicon since Firefox 104 — Linux & Intel Macs since 107
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Reducing overhead

Longer interval
No periodic stack sampling

@® Profile Info

Profile Information

Main process
started:

Interval:

Buffer capacity:

Buffer duration:

Features:

Wed, Feb 1, 2023, 7:26 PM
10ms

1GB

Unlimited

ojs

o

(o]

(o]

screenshots
stackwalk
nostacksampling
ipcmessages

cpu
markersallthreads
processcpu
power
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70px-MediaWi

Filter Networks: Q Enter filter terms

X Legal Privacy Cookies

Loading Wikipedia homepage - https://share.firefox.dev/3RgH4Ke
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v = O X

@ @ NewTab X @@ Firefox 111~ Windows 11-02, X = +
&~ C O 8 https://profiler firefox.com/from-browser/flame-graph/?globalTrackOrder=80w7&hiddenGlobalTracks=w4&hidden! ¥¥ © M- g =
#' Firefox 111 — Windows 11 Full Range (4.4s) 2.2s @ Profile Info & Upload Local Profile Docs 2
13 /41 tracks v ' 0.5 105 155 205 l 255 305 355 405
Screenshots : .- : -_- 4 -~ -— o .- - .- .' ... - -.. .-..
LU Rt 1 L LI LR ) (R 1N I LR LI L) LU R T
. e -IJIH LR RO e il ] | i QLTI R " 1
Parent Process LRI Vo \ I
PID: 11008
= A s o abdh b o da Y S A A
an 1 By L L o e T T L 1
Power: CPU cores L
Power: iGPU ‘ u u I u [
Power: CPU package \ e Ao oy Q AN Attty N
Poywer DAL SETVVPRGPFUDSUPRP T Fove.'Y S0 | N LT T S el ST SOV 7O .
Energy used in the current selection: 10 mWh (4.5 mg CO.€)
WabEssrsioRs Energy used in the visible range: 12 mWh (5.2 mg CO,e)
PID: 4476
i "
GPU Process
PID: 4168
AL _ - ,
i - I L] e [ [ L R ] ' 1 Ll ' {5} '
Renderer
‘ A A p— AA P — ad A A A A AA A
Call Tree Flame Graph Stack Chart Marker Chart Marker Table Network @

© All stacks () JavaScript () Native

Complete “Parent Process”

Filter stacks:| Q Enter filter terms

T
(o
[ | (i
.} oo
| Lo
[ o
N...
X.. E.. 0. i
X 9. i init
5 gt Asy... N... onDO.. |
i : S nsIW... Sbou... |
N%: ai. sl | Je pro... o | I | open... ... jsiR... ... Interpret...
W T | | E..pro... .. ..  Even.. " lort | open... ... Event.. | .. js:RunScript
inv... j.. Eve... js. EventD. B Even... JSActor... \]l nsinputS... dch®rs) 2% Event... | AsyncFunctionNext
B Eve.. Ch EventD. PWindow... I [ nsinputStre.... js:Run... Nt ObjectsEx e M .
Bas.. C. Nt Taer |[TEs FasDN I TaskPW... ... T TasknsPipel... XPCWrap... A i Vait |>< Legal Privacy Cookies [Engﬁsh (US) V]

Starting Firefox - https://share.firefox.dev/3X0OPHMP
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C

Measure tiny things

What's the smallest thing we can power profile?

l ! ‘

Power: 358 mW |
Energy used in the current selection: 1.5 uWh

Energy used in the visible range: 13 pWh  m=mm
|

Showing about:blank, cursor in the address bar - https://share.firefox.dev/3U8hLgp
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Zooming on openstreetmap - https://share.firefox.dev/3U|DIfy



https://share.firefox.dev/3UjDIfy

Recap



Android?




External

power
profiling




C

AC power measure CPU power data

? W

Babylonfive David W. Smith, CC BY 3.0,
via Wikimedia Commons

. o !
T L

Max 50Hz sampling Not profiling the entire computer
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C

Charger testers

1113 000+
artigos

i Xa Read Wikipedia in your language “
| 5 J

@)
Wikipedia is hosted by the Wikimedia Foundation, a non-profit

organization that also hosts a range of other projects.
You can support our work with a donation.

@ 8 wikipedia.org

Affordable (<100€) devices made to verify

how good chargers are.

Up to TkHz sampling

Some can export data to a computer
through USB or Bluetooth.

When the battery is full, they measure

how much power is used by the phone.
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Charger testers also work for laptops
Supports up to 240W

Modern laptops support charging through
_— USB PD (Power Delivery)

20.0 .1;;,5 Lo . »  Support for “external power profiling”
- 07037255 | | landed in Firefox 121.

45 923

C
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Testing and reverse engineering

Software only for
Windows

Mix of Chinese and
English

Poorly documented APIs
(if documented at all)
Tested with a USB light

48



C

Compatible USB power meters

.
I
W
3
0
i
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Plug & play!
e The models on the picture “just work”
e https://qgithub.com/fqueze/usb-power-profiling

e Example profiles for each supported device:
o Good example:

— gl ]

o Bad example:

Ny A

e Data source for the “USB power” track in examples for the next

Q slides. 50
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C

Android remote + ext. power

# Firefox Nightly 121 - Android 13 Full Range (6,4s) ® Profile Info & Re-upload

‘ 7 | 21 tracks v 1s 2s 3s 4s

The power used

Screenshots

- X B by the idle phone

Parent Process
PID: 21188

USB power MM-W‘MW‘

_II -IIIIIIII-FI I‘I | 1 l | Goes up to 7W

is around 2W.

Web Content (1/2)
PID: 2402

during page load.

Network E | ‘
] ]

Android wikipedia page load - https://share.firefox.dev/3QTmhii
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More

examples

P | ink to slides:
https://share.firefox.dev/power-profiling-fosdem2024



https://share.firefox.dev/power-profiling-fosdem2024

C

Using efficiency mode on Windows 11

) Firefox Nightly  Efficiency mode v 0% 21.7 MB 0

This process is in efficiency mode to
limit resources used by the process.

111 | 1IN
Parent Process
PID: 16128

Power: CPU cores

by using 100% of

file:// Content
PID: 18652

Marker Chart Marker Table

Filter Markers: Q Priority a CO re d rops frOm
IPC
0 10W to 2W.
NotifyObservers |
Process Priority <>

Win11 “Efficiency mode” (EcoQos) - https://share.firefox.dev/3FJoAkc (bug 1796525 Firefox 108)
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C

Using ‘background’ QoS on Mac

1s of CPU time

Power: CPU cores
Power: CPU package

USB power

fqueze.github.io

PID: 962

Marker Chart Marker Table Network

[ S S

i

Filter stacks: o All frames () JavaScript () Native

Other
Process Priority

Filter Markers: Q Process Priority

priority: FOREGROUND -> BACKGROUND

Before: FOREGROUND
After: BACKGROUND

Note: This is a notification of the priority change that was done by the ¢
Thread: https://fqueze.github.io

The power used

by cores drops

from 18W to 1.6W.

Entire MacBook

from 30W to 10W.

Mac ‘background’ QoS - https://share.firefox.dev/3QRSyX1 (Bug 1805932 - Nightly 115+)
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Using ‘background’ QoS on Mac

Running the same task

Power: CPU cores M ) N
Power: CPUpackage _______aobemmehig | B Foreground | Background
USB power W ' - A 5

Pocaes Time 500ms 1.6s

Marker Chart Marker Table

Filter stacks: @ All frames () JavaScript () Native Filter Markers: | Q Process Priority,setTimeout callback 9 ¥ C P U ene rgy 3 mWh 1 2 mWh
DOM :

setTimeout callback setTimeout handler... setTimeout handler with interval 1000ms: runFiboEvery1s (https:/...
Other

Process Priority ¢ La ptop 4 . 1 mWh 5mWh

priority: FOREGROUND -> BACKGROUND
energy

Before: FOREGROUND

After: BACKGROUND

Note: This is a notification of the priority change that was done by the parent proce:
Thread: https://fqueze.github.io

C

Mac ‘background’ QoS - https://share.firefox.dev/3STHhsa 55
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C

Raising the CPU clock frequency

. , L [INERES LTV PRFRRT WSy P

USB power

CPUO
CPU 1
CPU 2

CPU 3

Power and CPU frequency profiling on Android - https://share.firefox.dev/3Ugh45j
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C

Animated background
Burning your lap, millions of pixels at a time

sssssss " i.................
1 I I I —— |
PPPPPPPPPPPPP !
BBBBBBB
" l, A, ~ e A Detd A ~ t
1 adk, . - A 2 e |
e _J\-_A._...
Power: DRAM m".N' e W
pore fespapoaprisn iy b . M—
ssssssss P =t
O 11000 000 [l Il ] LI I e 100110 01 0 A L Il i LI
eeeeeeee
fqueze.github.io
Marker Chart Marker Table
stacks: © All Filter Markers: Q Enter filter terms T
DOM
ion iteration |lback I back Ilback Iback | back Ilback I back Ilback Iback

Animated background - https://share.firefox.dev/3GbKAG0o

The GPU power is
as high as the

CPU core power.

DRAM power is

significant too.
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Animated background
In different window sizes

...._i--------iiii.... GPU power:

AT L | T

PID: 608

Power: CPU cores L JM..a_m FoN P n | .
o o s P P, - o 0.3W for 0.45Mpixels
e

e o 1] 3\ for 2.4Mpixels

e 6W for 6.3Mpixels

fqueze., github.io

Marker Chart Marker Table

Filter stacks: @ All frames () JavaScript () Native Filter Markers: Q Enter filter terms

N CPU power dominates

while resizing

Q Animated background at different sizes - https://share.firefox.dev/3uBOsws
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Animated background
At different refresh rates

LU TR T T ] 10— |
Parent Process
PID: 608
Power: CPU cores M e AL i N T T W e P | L
Power: CPU package Mml | — el o Tl o P ST S 1Y

Power: DRAM T iyl DRSS A Stthsns rhattcnkntcbillondi
Power: iGPU ML
PO v | e > P S S I T W T N |
USB power . e, doimomsonmntmamebhtsin ke ittt
T L) I (L] |

Renderer

fqueze.github.io i

PID: 962

Marker Chart Marker Table

Filter stacks: @ All frames () JavaScript () Native Filter Markers: Q Enter filter terms

DOM
CSS animation iteration ‘back [back [back [back [back [back [back [back [back [back [back Iback [back [back [back [back [back [back [back [back [back
DOMEvent I | | N | L A B A O

Average GPU power:

e 4.5W for 60Hz
e 1.3W for 30Hz
e 0.4W for 10Hz
e 0.05W for 1Hz

<30Hz, a spike per frame

Q Animated background at different fps - https://share.firefox.dev/3RbY1t6
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$

Playing a video

INn a frame or fullscreen
CPU and GPU power use comparable to the animated background.

Power: CPU cores “L * A ... AT NN WUPPPATY U RUSID A Y ,l T - .hu,,]ww
Power: CPU package ”L & \ “ L FRTRVRE T (PP A {0 Loakel || (W PRI IR P B O IJ..JJ N e T TR Y

Power: DRAM

Power: iGPU

USB power

ERTRTRRTANENN 0 TR WA AR T N R A AR AN (AR N RN AN RANAT AR AN NN URTRTNATNN 10 ARATANATIN
youtube.com W UL
PID: 1038 o
Marker Chart Marker Table Network
Filter stacks: @ All frames () JavaScript () Native Filter Markers: | Q Enter fullscreen,exit fullscreen o ¥
DOM

Enter fullscreen ()
Exit fullscreen Q

Note: 30fps on the video.

Video playback - https://share.firefox.dev/3R9EzgD 60
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C

Waking up... too often
setTimeout(O)

fqueze.github.io
PID: 3493

RS AR I Tr———rm

Marker Chart Marker Table

Filter stacks: @ All frames () JavaScript () Native Filter Markers: | Q Enter filter terms

DOM
DOMEvent

| |l
setTimeout callback 00O N

First half: tab is visible, timer wake-ups every 4ms.

Second half: tab in the background, timers throttled to THz.

Timers - https://share.firefox.dev/499xUcB
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Bonus

A few more
things




C

Firefox task manager

With one click profiling (the ‘power’ feature is enabled)

r
@ @ . Q Process Manager X MDN Web Docs
& C @ Nightly about:processes
Name

@ Nightly (82362)

> 16 active threads out of 86: MainThread 0.7%, (41382907) 0.4%, (4
https://mozilla.org (82410) )
Tab: MDN Web Docs Profile all threads of this process for 5 seconds

> 31 inactive threads

AL AlaAaiid masman fona2e£ 1)
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CO, equivalent using co2.js

Power: 2.68 W
Energy used in the current selection: 63 uWh (0.028 mg CO.e)
Energy used in the visible range: 168 uWh (0.074 mg CO.e)

Thanks to Chris Adams and Fershad from
The Green Web Foundation.
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¢

Network bandwidth

Screenshots 7 7 : ! E=E = = o =T ST o s T
el =l Sl T =l T el el e =l =V =l =l == = lE
@0 ORI | | |
Parent Process '
PID: 2782
.--.-.-..I...!..... I EE EEEIREE EEEEE IR = E0E DEEE SEAE S SN E NS FEE N EEE D SNENR SRS SR IS EEER D EEE ER EE
Network —
Bandwidth A_/\
A

Process Power Transfer speed for this sample: 388KB per second

read/write operations since the previous sample: 8 e
CE e mfe
Rendares ) Data transferred up to this time: 409KB (0.071 g CO.¢)
""";"T':::'T'IlI: Data transferred in the visible range: 409KB (0.071 g CO,e) " orree
WIklpedlaorg Il L1 [JL S——— L o L i o o e e | 1
PID: 3898
EE NI NN EEE NN NSNS SIS SIS SN SN SN ENE NN SN NN ENENNENENSNENEEENENEENEE
Network —

Process Power

Loading the wikipedia home page twice - https://share.firefox.dev/3SfHIJL (Bandwidth track in Firefox 123)
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¢

Network bandwidth (cached)

Screenshots

Parent Process
PID: 2782

Network

Bandwidth

Process Power

Renderer

wikipedia.org
PID: 3898

Network

Process Power

(e e T
TN LRI

Y N

PV Y USSR

LI RRE LI

Bl

Transfer speed for this sample: 0.000B per second
read/write operations since the previous sample: 0

Data transferred up to this time: 7,439B (0.001 g CO.e)

1
|
. Data transferred in the visible range: 7,439B (0.001 g COe) |

Loading the wikipedia home page twice - https://share.firefox.dev/3SfHIJL (Bandwidth track in Firefox 123)
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Process CPU
—_— EEERERENEEE:

I ll—lllH[ rll -I‘_H-I Il-IIHII\III-II\-II--IIII wirow

Parent Process

PID: 94635 \f W‘- w/ M A mr‘\ﬂhﬁnl \ = When pOWer

- — ] - i o
Renderer ‘ .
i ! - o A - A A A

Process Power ”“"l. Il Il"ll I| ' ' . h ) I “" m ‘

profiling is not

Process CPU A A CROROREE Ll calay cdliE L MWMMMH_ Supported On

I | o T 1
Privileged Content [ ] |
PID: 94637
S mm 1]

Process Power m‘ X I\ M l‘“ ‘ M

Process CPU w - | N M "hh h h

Call Tree Flame Graph Stack Chart Marker Chart Marker Table Network ]

mozilla::detail::Runnable...

O All stacks () JavaScript () Native |_JInvert call stack Filter stacks: | Q Enter filter terms

[Users/florian/buildhg/mozilla/ ...
Complete “Privileged Content”

W {3 Inspector [J Console [ Debugger 1N Network {3} Style Editor () Performance #{k Memory [ Storage > 0] e >
@ Y Filter Output Errors Warnings (412) Logs Info Debug CSS XHR Requests 3

» experimental.enableProcessCPUTracks()

The process CPU tracks are now enabled and should be displayed in the timeline. window-console.js:94:1
Note that this is an experimental feature that might still have bugs.
As an experimental feature their presence isn't persisted as a URL parameter like the other things.

& undefined
» |

mm

\__, J___yourmachine...
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. Power profiling is:

o Possible

Conclusion -

. But start with

o Web compat
o Good performance




Thanks! Questions?

e Share ideas, #profiler:mozilla.org

e Questions: florian@mozilla.com

Link to slides:
https://share.firefox.dev/power-profiling-fosdem2024
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