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● Built-into Firefox
● Initially for performance work
● Main sources of data:

○ Samples
■ Stacks
■ Counters

○ Markers

What’s the Firefox Profiler
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Power
profiling
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Why? User experience!

Excessive power use = poor user experience
● Noisy fans
● Hot laptops
● Short battery life
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Why? 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/
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 2019



Understanding
local
power
use



16

(cheap) Wattmeter
● Affordable
● Reasonably accurate
● Can’t track things over time



17

Better wattmeter
● Connects over bluetooth
● Data readable from another computer

● Still difficult to match with what was done 
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How Microsoft did it?

…

https://microsoftedge.github.io/videotest/2016-09/WebdriverMethodology.html
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Devices with MAXIM power meters
● Surface Book 1, Surface 3
● Many other devices expose it in their ACPI 

table, but don’t actually have the chip
● Energy meters in perfmon.exe:
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● Some machines report 
energy meter channels 
with familiar names.

● Windows 11 with Intel 
CPUs.

A good surprise…
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● The perfmon.exe UI is horrible, but…
● There’s a documented API!

○ unit is picowatt-hour
○ can be queried many times per second
○ accessible in user land

(no requirement to install a specific driver)
● Usable for profiler counters:

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

Energy Meter Interface API

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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Windows:
● Windows 10 - devices with hardware power meters 

(Surface Book 1, Surface 3, ? )
CPU, GPU, Wifi power use

● Windows 11 - Intel CPUs
CPU, GPU, DRAM power use

● Windows 11 22H2 (TBC) - AMD Ryzen CPUs
1 track per core!

Power profiling - platform support
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Mac:
● Apple Silicon

○ Undocumented API, returning a per-process value!
task_info(mach_task_self(), TASK_POWER_INFO_V2,

          (task_info_t)&task_power_info, &count);

task_power_info.task_energy // ← nanojoules

● Intel x64-64 CPUs
○ diagCall64(dgPowerStat, … called from asm 

gives us the RAPL MSR.
○ (copied from an 8 years old implementation)

Power profiling - platform support

https://bugzilla.mozilla.org/show_bug.cgi?id=1194560
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Linux:
● 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.

● AMD CPUs supported since Linux Kernel 5.8
● Doesn’t work with Ubuntu’s Firefox snap package

Power profiling - platform support

https://bugzilla.mozilla.org/show_bug.cgi?id=1794327
https://platypusattack.com/
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There is a ‘Power’ preset for easy configuration.

Power profiling - configuration

Windows 11 & Apple Silicon since Firefox 104 — Linux & Intel Macs since 107
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● Longer interval
● No periodic stack sampling

Reducing overhead



Examples



30Loading Wikipedia homepage - https://share.firefox.dev/3RqH4Ke 

https://share.firefox.dev/3RqH4Ke
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Firefox startup power use

Starting Firefox - https://share.firefox.dev/3X0PHMP 

https://share.firefox.dev/3X0PHMP
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Measure tiny things:

 

Blinking the cursor

https://share.firefox.dev/3U8hLgp

Ever wondered how much power it takes to blink the caret in the 
address bar?
Now you can know!

https://share.firefox.dev/3U8hLgp
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The power used 

by using 100% of 

a core drops from 

10W to 2W.

Using efficiency mode on Windows 11

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

https://share.firefox.dev/3FJoAkc
https://bugzilla.mozilla.org/show_bug.cgi?id=1796525
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When unplugging the charger…

Wifi power use

Wifi AC & on battery - https://share.firefox.dev/3DFWGnl 

https://share.firefox.dev/3DFWGnl
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Running speedtest.net
● On this machine:

● And on another machine:

Wifi power use

Wifi while running speedtest - https://share.firefox.dev/3Y6Xfis

https://share.firefox.dev/3Y6Xfis
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Profiler overhead and CPU load

Profiler overhead - https://share.firefox.dev/3HuB7HA

https://share.firefox.dev/3HuB7HA


Bonus

A few more
things
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With one click profiling (the ‘power’ feature is enabled)

Firefox task manager
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CO2 equivalent

Thanks to Chris Adams and Fershad from The 
Green Web Foundation.
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When power 
profiling is not 
supported on 
your machine…

Process CPU
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● Share ideas, #profiler:mozilla.org on Matrix.

● Questions: florian@mozilla.com

 

Thanks! Questions?

mailto:florian@mozilla.com

