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What is a profiler?
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Helps developers to analyze
performance issues.
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It gives insight and clues.

This is detective work.



What is the Firefox
Profiler
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Statistical profiler with
additional data

Main data sources:

Sampling + Markers
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Introduction to Firefox Profiler
talk:

By Julien Wajsberg
JavaScript devroom
Sunday, 16:30 - 16:55


https://fosdem.org/2023/schedule/event/firefox_profiler/
https://fosdem.org/2023/schedule/event/firefox_profiler/
https://fosdem.org/2023/schedule/event/firefox_profiler/

Importers from other
profilers
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Currently supported profile
formats

Chrome Performance Tab — Trace Event Format
Linux perf script

ART Trace

Valgrind DHAT



C

All you need to do is drag and
drop the file into
profiler.firefox.com



@

@ o Firetox Profiler

x|+

QO B https:/jprofiler firefox.com

Firefox Profiler — Web app for Firefox performance analysis

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

Firefox Profiler

A s

Collaborate on performance issues by
g profiles to share with your

Record, analyze, share

Load existing profiles

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

Load a profile from a

Load a profile from file
URL

(® Documentation

To start profiling, click on the profiling button, or use
the keyboard shortcuts. The icon is blue when a profile
is 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.

Your recent uploaded recordings

1:11 AM Profile #68rf9e (1.0s)

©) Firefox 111 & mac0S 13.1.0
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https://docs.google.com/file/d/1hrgbbxQxS8nlr_FAd2Le4CUXNYNiBLdO/preview

ETW importer
By Jeff Muizelaar

https:/github.com/jrmuizel/etw-profiler/tree/main/etw-gecko
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https://github.com/jrmuizel/etw-profiler/tree/main/etw-gecko

Other tools that use
the Firefox Profiler



Java JFR Profiler
By Johannes Bechberger (SAP)
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Firefox Profiler beyond the web

By Johannes Bechberger (SAP)

Mozilla devroom

Saturday, 17:30 - 18:00


https://fosdem.org/2023/schedule/event/mozilla_firefox_profiler_beyond_the_web/
https://fosdem.org/2023/schedule/event/mozilla_firefox_profiler_beyond_the_web/
https://fosdem.org/2023/schedule/event/mozilla_firefox_profiler_beyond_the_web/
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Samply
By Markus Stange
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https://github.com/mstange/samply
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Power profiling



C

@ O about:profiling X - v
@ Nightly about:profiling o OB & =

Firefox Profiler ®

Settings _

Profiler Settings I )

| Power v o1
\ ]

( J‘ Recordings launch profiler.firefox.com in a new tab. All data is stored local Preset for investigating power use bugs in Nightly,

with low overhead.
you can choose to upload it for sharing. Edit Settings...

Start Recording

() Web Developer O
Recommended preset for most web app debugging, with low overhead.

() Nightly
Recommended preset for profiling Nightly.

() Graphics
Preset for investigating graphics bugs in Nightly.

() Media
Preset for investigating audio and video bugs in Nightly.

() Networking

Preset for investigating networking bugs in Nightly.
- = e -

! 1
1 O Power "
I Preset for investigating power use bugs in Nightly, with low overhead. |
\

() Custom

Full Settings
23
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With CO2 emission
information

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

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

25
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Power profiling with the
Firefox Profiler talk:

By Florian Queze
Energy devroom
Saturday, 17:30 - 18:00


https://fosdem.org/2023/schedule/event/energy_power_profiling_firefox/
https://fosdem.org/2023/schedule/event/energy_power_profiling_firefox/
https://fosdem.org/2023/schedule/event/energy_power_profiling_firefox/
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Source code view &
inline call stacks
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New DevTools performance panel

[_—y(' O Inspector Console

New: Firefox Profiler is n
Learn more about this

Settings

Web Developer

w integrated into Developer Tools.

(D Performance ['D eee X

X

t for sharing.

Recommended preset for most web app debugging, with low overhead.

Edit Settings...

30
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Marker Chart improvements
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One-click profiling on Task Manager
(a.k.a. about:processes)

) ® @ () Process Manager X 3 Ff»if!,(”f\(;s“ey - Never Gonna Give © Firefox Profiler X SF 4
& C @ Nightly about:processes kg Y e =
Name Memory CPU v

& Data Decoder (45728) 129MB —

> 8 active threads out of 14: 4 x david-worker 36.5%, 2 x MediaPDecoder 2.6%, MediaSupervisor 0.6%, IPC 1/O Child 0.3%

@ Nightly (45708) 738MB 9%
> 30 active threads out of 94:,Mai_nT_hr\ead 2.2%, Socket Thread 1.7%, Compositor 1%, com.apple.audio.lOThread.client 0.7%, IPC 1/O Parent 0.5%, AudiolPC Server Callback 0....
© https://youtube.com (4571{5) | ! 301MB 8.3% X

-———

O Tab: Rick Astley - Never Gonna Gi profile all threads of this process for 5 seconds OuTube

> 22 active threads out of 46: MainThread 2.3%, MediaDecoderStateMachine 1.2%, 4 x MediaSupervisor 1.1%, RemVidChild 0.7%, IPC I/O Child 0.6%, AudiolPC Client Callback...
& Utility (45740) 21MB 14% |

Q 33
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-3) Import bookmarks... [3] Get Involved

w Firefox

& Search with Google or enter address



https://docs.google.com/file/d/18QBZp_esISWRERrSVHYP0m85vPsPIeUL/preview

Select multiple tracks

# Firefox 111 - macOS 13.1.0 Full Range (3.0s) 628ms @ Profile Info & Upload Local Profile Docs (2

22/ 52 tracks v 1.95s 2.00s 2.05s 2.10s 2.15s 2.20s 2.25s 2.30s 2.35s 2.40s 2.45s 2.50s 2.55s

Renderer ‘ . ‘
A A A "N R N \ A y “AAAAAAAAAAA.A

WRRenderBackend#4

WRSceneBuilder#4

WRWorker#0

WRWorker#1

WRWorker#2

WRWorker#3

WRWorkerLP#0

WRWorkerLP#1

WRWorkerLP#2

WRWorkerLP#3

WRWorkerLP#4

Call Tree Flame Graph Stack Chart Marker Chart Marker Table

Filter Markers: Q Enter filter terms

Graphics
RasterizeSingleBlob

Use CTRL+Click or Shift+Click to select multiple tracks quickly.



Tracks selection list

#' Firefox 111 - macOS 13.1.0 Full Range (6.7s) > 4.3s > 841ms > 420ms

13 / 27 tracks v | 4.00s 4.02s 4.04s 4.06s 4.08s 4.10s 4.12s 4.14s

Q Enter filter terms

Show all tracks

Screenshots V" A ’ ‘ 5 /-

Parent Process (21584) v

Network v
Memory v
CanvasRenderer "
Compositor
DOM Worker
DOM Worker
DOM Worker
DOM Worker

L L < < < X

Renderer

Web Content (1/3) (21604)
Memory

Socket Process (21588)

@ mmes 8 8 EmE = - oeees
A A A .. M ., A A am .

i ]
(] ]

Memory
Web Content (2/3) (21596)  Stack Chart Marker Chart Marker Table

Memory [ JInvert call stack
WebExtensions (21589)

Memory

Web Content (3/3) (21595) v 5 (root)
Memory 'V [l _pthread_start libsystem_pthread.dylib
Privileged Content (21592) V¥ H _pt_root nsprpub/pr/src/pthreads/ptthread.c
'V H nsThread::ThreadFunc(void*) xpcom/threads/nsThread.c
V¥ [l MessageLoop::Run() ipc/chromium/src/base/message.
DOM Worker W [ inl MessageLoop::RunHandler() ipc/chromium/src/ba
(21594) v W [ inl MessageLoop::Runinternal() ipc/chromium/src/t
V¥ I mozilla::ipc::MessagePumpForNonMainThreads::R
100%""" 1,676 =T V¥ [0 NS ProcessNextEvent(nsIThread*. bool) xpc¢

Memory

cnn.com




cnn.com
PID: 21594

Network

Memory

Call Tree

O All stacks

Complete “https://cnn.com” Drop:

nternalCall(JSContext*, js::Anyl...
s::CallFromStack(JSContext*, JS:...
nterpret(JSContext*, js::RunState&)
s::RunScript(JSContext*, js::RunState&)
s::InternalCallOrConstruct(JSCon...
nternalCall(JSContext*, js::Anyl
s::Call(JSContext*, JS::Handle<J...
<t.prototype.trigger
3o.prototype.loadBanner
r.prototype.LoadBanner

‘root scope) https:/cdn.cookiela...
s::RunScript
vokeFunction(JSContext*...
InvokeFrominterpreterStub...
)x184e158fd8

Wi<i<

W<

b)

s::RunScript(JSContext*, js::RunState&)
s::InternalCallOrConstruct(JSContext”...
nternalCall(JSContext*, js::Anylnvoke...

s::Call(JSContext*, JS::Handle<JS::Va...

e RunQerint

Flame Graph

New transform #1
Focus on Category

"N Al

Stack Chart Marker Chart Marker Table

JavaScript Native

__psynch_cvwait

InternalC... ge</rpr... k<fre... u<rprototy...
js::Const... ao.prototype.resetTCModel

Interpret. ao.prototype.populateVendorListTCF/</<
js:RunSc...  js::RunScript

js:inter... nvokeFunction(JSContext...
InternalC... sjit::iInvokeFrominterpreterStu. ..
js:Call(.... 0x184e158fd8

p ghi<i<

(rootsco...  js:F JSContext*, js::F )
. (root sco... ternalCallOrConstruct(JSCon...
unScript  InternalCall(JSContext®, js::Anyl...
js::CallFromStack(JSContext*, JS:...
unScript
DoCallFallback(JSContext...

(
i
i
i
0... 0x184e158fd8
0

.. ghi<i< 0x184e15d1c8
Interpret... ghi<
js::RunSc...  Interpret(JSContext*, js::RunState&)
js:inter... js: JSContext*, js::F )
InternalC... ternalCallOrConstruct(JSContex...
jsuCall(... InternalCall(JSContext*, js:Anylnvo...
ghi< js::Call(JSContext*, JS::Handle<JS::...
o

Network

Filter stacks: Q Enter filter terms

js::Call(JSContext®, JS::... js::CallFrom... ns... Lo mozilla... moz...

A T - mozilla....

is: ‘RunScript "%, Merge function m mozilla...
vokeFur \ Merge node only M WebRend...

jsujit::InvokeFro mozilla...

oxiBdetseids & Focus on function f mozilla...

t £ Focus on subtree only F| ..  nsDispl.

AR % Focus on category Javascript ] [iSeR
r
js::InternalCallC ‘{b Eocusionicatenory Javascript a ... nsLayoutU...
|memaICaII(JS( A c Focusmg on the nodes that belong to the same category as the selected node,
\. DI thereby mergmg all nodes that belong to another category.
n... nsViewMan.

Js: CaII(JSConle
mozilla::dom::Eve
mozilla:dom:Eve  COpy function name

mozilla:JSEvent| Copy stack

Look up the function name on Searchfox

mozilla::EventLi Manager::t Et moz...
i Managet moz.
TargetChail Ta... nsD... mozi...
mozilla:: i i nsD... mozilla:
EventDi: +:Dispatch nsD... mozilla: ns... moz
FuantDienatrhar Nienatrh mn7 mazillas\Vevne mazi mazill

TR O R NN SRS D
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g g

Refres...

Ei
]
B

mozill...

mozil

mozill...
mozill....

mozi

mazill

T

.. Int.

M J... js:...

| m... Int..

. m... jst.
m..
S... s
N 2
m.. j =
m. o
m. dese
{0 o me.
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Thanks to our contributor Johannes Bechberger (SAP)!
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New transform #2:
Collapse Indirect Recursion

D — (157
cnn.com g o
PID: 21594 V"l "W
II-- T -ll-ﬂl?ﬂl .. ] .
Network ”:
"
Memory
Call Tree Flame Graph Stack Chart Marker Chart Marker Table
o All stacks JavaScript Native

Complete “https://cnn.com”

Drop: _psynch cvwait

(voot scope) https://cdn.cookiela... j... js::RunScript IntemaICall(JSContext' js: Anyl
js::RunScript | ] js::CallFromStack(JSContext*, JS:...
InvokeFunction(JSContext"... js::RunScript

2jit::InvokeFrominterpreterStub... 0... 0x184e158fd8 js:ijit::DoCallFallback(JSContext...

0x184e158fd8 0... ghti</< 0x184e15d1c8

gli<i< Interpret... gli<

gii< js::RunSc... Interpret(JSContext®, js::RunState&)

o js:inter... js::RunScript(JSContext*, js::RunState&)

js::RunScript(JSContext*, js::RunState&) InternalC...  js:IntemnalCallOrConstruct(JSContex...

js:InternalCallOrConstruct(JSContext*... js:Call(... InternalCall(JSContext*, js:Anylnvo...

InternalCall(JSContext*, js::Anylnvoke... glti< js::Call(JSContext*, JS::Handle<JS:

js::Call(JSContext*, JS::Handle<JS::Va... o

js::RunScript

js: CaII(JSContext' JS::Handle<JS::Value>, JS::Handle<JS::Value>, JS::Handle<JS::Value>,..
Job(JSContext*, int, JS::Value*)

CallJSNative(JSContext*, bool (*)(JSContext*, unsigned int, JS::Value®), js::CallReason, JS::CallArgs const&)
js:InternalCallOrConstruct(JSContext*, JS::CallArgs const&, js::MaybeConstruct, js::CallReason)
InternalCall(JSContext*, js::AnylnvokeArgs const&, js::CallReason)

js::Call(JSContext®, JS::Handle<JS::Value>, JS::Handle<JS::Value>, js::AnylnvokeArgs cons...

i 1 mom i 1 1 T | X 1
Network
Filter stacks: Q Enter filter terms
js::Call(JSContext*, JS::Handle<JS::Value>,... Ref... m... Paint htt... mozi...
js::RunScript mnz m  neViawMan... mozi...
JS::Call(JSContext®, JS::Ha \ Merge function m W~Man... mozi...
mozilla::dom::EventHandler Manag... mozi...
Merge node onl M|
mozilla::dom::EventHandler \ 9 Y rive.. mozi...
mozilla::JSEventHandler::H: J@ Focus on function f brnck mozi...
EventHandlerNonNull K‘, Focus on subtree only F| Tre.. mozi...
mozilla::EventListenerMana 1{" " re... XMLH...
mozilla::EventListenerMana Focus on category JavaScript 9 re.. nsCO...
mozilla::EventTargetChainltt /A, Collapse function c| mec. mozi...
mozilla::EventDispatcher:: Collapse indirect recursion C... mozill...
EventDispatcher::Dispatch C... ns... mozill...

EventDispatcher::Dispatch
mozilla:DOMEventTargetHe
mozilla::dom::EventTarget::{

:XMLHttpRequ
mozilla::dom:: XMLHttpRequ

x\ Drrn camnlac with thic finatinn
Collapsing indirect recursion removes calls that repeatedly recurse into the same
function, even with intermediate functions on the stack.

Look up the tuncnon name on Searchfox n:... RS setT...

g_Notify | ns... nsGl...

mozi... ns... std::.

Copy function name mozi... ns... std::

Copy stack nsR... mozi... nsTi... ns... M.

Thread::Chang... moz... mozilla:: Ref... mozi... nsTi... Ca..R...

MLHitpR

Thanks to our contributor Simmo Saan!

ns... mozi... nsTi... ns... std::_...
HttpCh...
mozilla:...

mozill...
mozill...
mozill....
mozill....
PVsync...
mozill...
mozill...
mozill...

JS_E...

.mozi... m...
mozi... m...
...mozilla...

... mozilla...
..mozila...

. JSExecu...
. Evaluat...

.. mozilla:...
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Localization

# Firefox 111 - mac0S 13.1.0  Plage entiére (6.7s) 4.3s 841ms 420ms @ Informations du profil & Envoyeranouveau % Lien permanent Documentation (2
427 pistes v | 400s 4025 404s  406s  408s  410s 4125 414s  4d6s  418s 4265 428 430s 4325 434s  436s 4385 4.40s
Screenshots G BB
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Arbre d'appels en flammes ique en piles ique des marg Tableau des Réseau @
O Toutes les piles () JavaScript () Native Filtrer les piles : Q Saisissez le filtre
« https://cnn.com » complet > Ignorer : _psynch_cvwait
PromiseReactionJob(JSContext*, unsigned int, JS::Value*) ‘mozilla::dom::EventTarget::DispatchEvent(moz... moz... mozilla::dom: mozi... mozill.
CallJSNative(JSContext”, bool (*)(JSContext*, unsigned int, JS::Value*), js::CallReason, JS:CallArgs const&) i moz.. PVsync::Msg_Notify i PVsync.
js:InternalCallOrConstruct(JSContext*, JS::CallAr t&, js::MaybeConstruct, :dom::XMLHttpRequestMainThread::Fire. .. moz... mozilla::i mozill..
Inte ICall(JSContext”, constd, js: h moz. mozilla: mozill..
ll(JSContext*, JS::Handle<JS::Val cons. moz... hi moz. ila:i Ref... mozi... nsTi... ‘mozill.
JS::Call(JSContext’, JS:Handle<JS: Val : 5 moz... i moz... mozila:i nsR... mozila:Th... mozil
liContext, moz... mozilla::dom::BrowsingContext::DeprioritizedL. moz. mozilla: moz.... mozilla::Th.. mozill.
, char const’, moz... mozilla:RunnableTask:Run() moz... mozila moz... mozilla:Ru... mozill.
mozila::dom: PromiseJobCallback:Call(char const’) moz... onl. moz... mozilla moz... mozilla:Ta... mozil.
o Operations) Tas... Task DeprioritizedLoadRunner Tas.. Task PVsync:M...  Tas... Task Timeou.. Task P.
promise callback mozilla:: mozilla::TaskController
:CycleCollected, ) mozilla:: TaskController::ProcessPendingMTTask(bool) mozilla::TaskController::ProcessP..
llected. int) mozilla:: 1 ::TaskController::Initializ...
XPCJSContext::AfterProcessTask(unsigned int) 5_3>:Run() ‘detail::RunnableFunction<.

nsThread::ProcessN
NS_ProcessNextEvent(nsiThread", bool)

MessageLoop:Runinternal()
MessageLoop::RunHandler()
MessageLoop::Run()
nsBaseAppSheli:Run()
nsAppShell:Run()
XRE_RunAppShell)
MessageLoop::Runinternal()
MessageLoop:RunHandler()
MessageLoop:Run()
XRE_InitChildProcess(int, char**, XREChidData const’)
XRE_InitChildProcess
content_process_main(mozila:Bootstrap?, int, char*

main
start
(root)

Thanks to our Outreachy intern Hasna Hena Mow for her
internationalization project!
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No periodic stack sampling feature

@ Nightly about:profiling

Record native stacks (C++ and Rust). This is not available on all platforms.

JavaScript
Record JavaScript stack information, and interleave it with native stacks.

CPU Utilization
Record how much CPU has been used between samples by each profiled thread.

Features

No Periodic Sampling
Disable interval-based stack sampling

["] Main Thread File 10

Record main thread File I/O markers.

[ ] Profiled Threads File 10
Record File I/O markers from only profiled threads.

[] AllFile 10

Record File I/O markers from all threads, even unregistered threads.

[ No File 10 Stack Sampling

Do not sample stacks when recording File /O markers.

[] Sequential Styling
Disable parallel traversal in styling.

Screenshots
Record screenshots of all browser windows.

w
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Documentation

() Firefox Profiler Getting Started

User Guide This page is an overview of the general process of capturing a profile.

Getting Started

Access the Firefox Profiler controls

Access the Firefox Profiler controls
Capture a profile
The Firefox Profiler can be used with 2 entry points: either from the popup, or from the devtools panel.
Share a profile
pelele dntiploaded profile We recommend using the popup so that the overhead caused by the other devtools is avoided.

Name a profile

Ul Tour: The Timeline
Enable the popup

Ul Tour: The Panels

Profiler Furidamentals The simplest way to enable the popup is going to https://profiler.firefox.com and clicking the big button Enable

Firefox Profiler Menu Button in the page.

Stack samples and call trees

Filtering call trees

Profiling Firefox for Android
Remote Profiling

Profiling directly on the device + Enable Firefox Profiler Menu Button

Memory Allocations

Advanced Topics
Profiling Firefox Startup & Shutdown

Perf profiling on Linux

https://profiler.firefox.com/docs/



https://profiler.firefox.com/docs/

Thank you!

Firefox Profiler docs:
https://orofiler firefox.com/docs/

Slides:
https://share.firefox.dev/profiler-whatsnew-fosdem-2023
Matrix channel:
https://chat.mozilla.ora/#/room/#profiler:mozilla.org
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https://share.firefox.dev/profiler-whatsnew-fosdem-2023

