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Flutter 2.5 is released to stable! For details, see \What's new in Flutter 2.5.
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Samples & tutorials v problems
Connect to a physical
Development A device
» User interface @ Note: To learn how to use the Performance View (part of Flutter DevTools) for debugging performance issues, o oce

» Data & backend see Using the Performance view. { aiinch-Dev Tools

» Accessibility & The performance overlay

internationalization Interpreting the graphs
> Platform integration What YOU,” learn Flutter's threads
) eds PGS » Flutter aims to provide 60 frames per second (fps) performance, or 120 fps performance on devices capable Displaying the
» Add Flutter to existing app of 120Hz updates. performance overlay
» Tools & features * For 60fps, frames need to render approximately every 16ms. Using the Flutter

» Jank occurs when the Ul doesn’t render smoothly. For example, every so often, a frame takes 10 times Inspector
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» Migration notes From the command
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Testing & debugging v

Programmatically
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Step 1

git checkout tags/stepl
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e main.dart e main_repaint_boundary.dart e column_series.dart Ie fast_chart.dart e column_painter.dart Emulator: = [} Pixel 4 XL API 31
O D0 « ©¢ 8 D
11:13

Widget renderChartElements(BuildContext context) {
final size = MediaQuery.of(context).size;
final chartHeight = size.height - 270;
return Container(
color: widget.backgroundColor, | , total: 110
child: Center(
child: SizedBox.expand(
child: Stack(
fit: StackFit.expand,
children: [
Positioned(
top: O,
lLeft: 0O,
child: SizedBox(
width: size.width,
height: chartHeight,

child: CustomPaint(
painter: ColumnsPainter<TData>(
series: widget._series,




e main.dart e main_repaint_boundary.dart e column_series.dart Ie fast_chart.dart e column_painter.dart Emulator: [} Pixel 4 XL API 31

QO 0 <« o3 @D

Widget renderChartElements(BuildContext context) {
final size = MediaQuery.of(context).size;
final chartHeight = size.height - 270;
return Container(
color: widget.backgroundColor,
child: Center(
child: SizedBox.expand(
child: Stack(
fit: StackFit.expand,
children: [
Positioned(
top: O,
left: O,
child: SizedBox(
width: size.width,
height: chartHeight,
child: CustomPaint(
painter: ColumnsPainter<TData>(
series: widget._series,
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Step 1- Flutter Threads
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Flutter’'s threads

Flutter uses several threads to do its work, though only two of the threads are shown in the overlay. All of your Dart code
runs on the Ul thread. Although you have no direct access to any other thread, your actions on the Ul thread have
performance consequences on other threads.

Platform thread
The platform’s main thread. Plugin code runs here. For more information, see the UIKit documentation for iOS, or the
MainThread documentation for Android. This thread is not shown in the performance overlay.

Ul thread

The Ul thread executes Dart code in the Dart VM. This thread includes code that you wrote, and code executed by
Flutter's framework on your app’s behalf. When your app creates and displays a scene, the Ul thread creates a /ayer tree, a
lightweight object containing device-agnostic painting commands, and sends the layer tree to the raster thread to be
rendered on the device. Don’t block this thread! Shown in the bottom row of the performance overlay.

Raster thread (previously known as the GPU thread)

The raster thread takes the layer tree and displays it by talking to the GPU (graphic processing unit). You cannot directly
access the raster thread or its data but, if this thread is slow, it's a result of something you've done in the Dart code. Skia,
the graphics library, runs on this thread. Shown in the top row of the performance overlay. This thread was previously
known as the “GPU thread” because it rasterizes for the GPU. But it is running on the CPU. We renamed it to “raster
thread” because many developers wrongly (but understandably) assumed the thread runs on the GPU unit.

I/0 thread
Performs expensive tasks (mostly I/0) that would otherwise block either the Ul or raster threads. This thread is not
shown in the performance overlay.

For links to more information and videos, see The Framework architecture on the GitHub wiki, and the community article,
The Layer Cake.
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Step 1- Flutter Threads

Displaying the performance overlay

You can toggle display of the performance overlay as follows:

e Using the Flutter inspector
e From the command line
e Programmatically

Using the Flutter inspector

The easiest way to enable the PerformanceOverlay widget is from the Flutter inspector, which is available in the Inspector
view in DevTools. Simply click the Performance Overlay button to toggle the overlay on your running app.

From the command line

Toggle the performance overlay using the P key from the command line.

Programmatically

To enable the overlay programmatically, see Performance overlay, a section in the Debugging Flutter apps
programmatically page.
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Step 1- Flutter Threads

The performance overlay

The performance overlay displays statistics in two graphs that show where time is being spent in your app. If the Ul is

janky (skipping frames), these graphs help you figure out why. The graphs display on top of your running app, but they

aren't drawn like a normal widget—the Flutter engine itself paints the overlay and only minimally impacts performance.
Each graph represents the last 300 frames for that thread.

This section describes how to enable the performance overlay and use it to diagnose the cause of jank in your
application. The following screenshot shows the performance overlay running on the Flutter Gallery example:

Flutter Gallery

Performance overlay showing the raster thread (top), and Ul thread (bottom).
The vertical green bars represent the current frame.
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Step 1- Flutter Threads

Interpreting the graphs

The top graph (marked “GPU”) shows the time spent by the raster thread, the bottom one graph shows the time spent by
the Ul thread. The white lines across the graphs show 16ms increments along the vertical axis; if the graph ever goes
over one of these lines then you are running at less than 60Hz. The horizontal axis represents frames. The graph is only
updated when your application paints, so if it's idle the graph stops moving.

The overlay should always be viewed in profile mode, since debug mode performance is intentionally sacrificed in
exchange for expensive asserts that are intended to aid development, and thus the results are misleading.

Each frame should be created and displayed within 1/60th of a second (approximately 16ms). A frame exceeding this
limit (in either graph) fails to display, resulting in jank, and a vertical red bar appears in one or both of the graphs. If a red

bar appears in the Ul graph, the Dart code is too expensive. If a red vertical bar appears in the GPU graph, the scene is too
complicated to render quickly.

The vertical red bars indicate that the current frame is expensive to both render and paint.
When both graphs display red, start by diagnosing the Ul thread.
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Step 1- Flutter Threads

https://flutter.dev/docs/perf/rendering/ui-performance

https://qgithub.com/flutter/flutter/wiki/The-Engine-architecture
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Junks

git checkout tags/junks_demo
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httos://flutter.dev/docs/development/tools/devtools/performance

Ul

The Ul thread executes Dart code in the Dart VM. This includes code from your application as well as the Flutter
framework. When your app creates and displays a scene, the Ul thread creates a layer tree, a lightweight object
containing device-agnostic painting commands, and sends the layer tree to the raster thread to be rendered on the
device. Do not block this thread.

Raster

The raster thread (previously known as the GPU thread) executes graphics code from the Flutter Engine. This thread
takes the layer tree and displays it by talking to the GPU (graphic processing unit). You cannot directly access the raster
thread or its data, but if this thread is slow, it's a result of something you've done in the Dart code. Skia, the graphics
library, runs on this thread.

Sometimes a scene results in a layer tree that is easy to construct, but expensive to render on the raster thread. In this
case, you need to figure out what your code is doing that is causing rendering code to be slow. Specific kinds of
workloads are more difficult for the GPU. They might involve unnecessary calls to savelLayer (), intersecting opacities
with multiple objects, and clips or shadows in specific situations.

For more information on profiling, see Identifying problems in the GPU graph.

Jank

‘ The frame rendering chart shows jank with a red overlay. A frame is considered to be janky if it takes more than ~16 ms
~ to complete (for 60 FPS devices). To achieve a frame rendering rate of 60 FPS (frames per second), each frame must

render in ~16 ms or less. When this target is missed, you may experience Ul jank or dropped frames.
|

For more information on how to analyze your app’s performance, see Flutter performance profiling.
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Numeric Animation
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Junked Numeric Animation
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ﬂ text_painter_in_save_layer.dart ﬂ junks_demo.dart Emulator: CL Pixel 4 XL API 31

O 000 « © 8 B D

MiNWIAdTn: GOUDLE.INT1INity,
),
child: Row( 5:36
mainAxisAlignment: MainAxisAlignment.spaceEvenly, e e B
mainAxisSize: MainAxisSize.max,
children: [
Visibility(visible: _intAnimation. : _getText(1)),
Visibility(visible: _intAnimation. : _getText(2)),
Visibility(visible: _intAnimation. : _getText(3)),
Visibility(visible: _intAnimation. : _getText(4)),
Visibility(visible: _intAnimation. : _getText(5)),|
1,
),

),
floatingActionButton: FloatingActionButton(

onPressed: () => sleep(Duration(milliseconds: 3000)),
child: Icon(Icons.refresh_outlined),
),
);

@override
void initState() {
super.initState();
_animationController = AnimationController(
vsync: this,
duration: Duration(milliseconds: 5000),
)..addListener(() {
setState(() {});

});

_intAnimation = IntTween(begin: 1, end: 5).animate(_animationController);
_animationController.repeat();
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e main.dart e main_repaint_boundary.dart e column_series.dart Ie fast_chart.dart e column_painter.dart Emulator: [} Pixel 4 XL API 31

QO 0 <« o3 @D

Widget renderChartElements(BuildContext context) {
final size = MediaQuery.of(context).size;
final chartHeight = size.height - 270;
return Container(
color: widget.backgroundColor,
child: Center(
child: SizedBox.expand(
child: Stack(
fit: StackFit.expand,
children: [
Positioned(
top: O,
left: O,
child: SizedBox(
width: size.width,
height: chartHeight,
child: CustomPaint(
painter: ColumnsPainter<TData>(
series: widget._series,




Step 2
QXIS painter

git checkout tags/step?
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e main.dart e main_repaint_boundary.dart ife axis_painter.dart e column_series.dart e fast_chart.dart e column_painter.dart Emulator: [} Pixel 4 XL API 31

i o OO D0 <« ©8 @D

Positioned(
top:
left: 8, Flutter Fast Chart Demo
child: SizedBox(

width: size.width, total: 110
height: chartHeight,
child: CustomPaint(
isComplex: true,
painter: AxisPainter(
series: widget._series,

0, 11:08

Positioned(
top: O,
lLeft: O,
child: SizedBox(
width: size.width,
height: chartHeight,
child: CustomPaint(
painter: ColumnsPainter<TData>(

series: widget._series,




e main.dart e main_repaint_boundary.dart ife axis_painter.dart e column_series.dart Ie fast_chart.dart e column_painter.dart Emulator: = [L Pixel 4 XL API 31

Positioned( OCwwl@<«emadY

top: O,
lLeft: 0,
child: SizedBox(
width: size.width,
height: chartHeight,
child: CustomPaint(
isComplex: true,
painter: AxisPainter(
series: widget._series,

Positioned(
top: O,
lLeft: O,
child: SizedBox(
width: size.width,
height: chartHeight,
child: CustomPaint(

painter: ColumnsPainter<TData>(

series: widget._series,




oit checkout tags/step?2_foreground
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f; fast_chart.dart ﬂ column_painter.dart ﬂ main.dart ﬂ custom_data.dart ﬂ column_series.dart ﬂ chart_series_data_source.dart Emulator: CL Pixel 4 XL API 31

CliLLU. ULEIILEIT\ ! ‘) ‘ D D Q O
O O 4 e @ -
child: SizedBox.expand(

child: Stack(
fit: StackFit.expand,
children: [
Positioned(
top: O,
lLeft: 0,
child: SizedBox(
width: size.width,
height: chartHeight,
child: CustomPaint(
painter: AxisPainter(
series: widget._series,
),
foregroundPainter: ColumnsPainter<TData>(
series: widget._series,

),




Step 3
animation

git checkout tags/step3
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git diff tags/step?2 tags/step3
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| abstract class CustomPainter extends Listenable {
/// Creates a custom painter.

///

/// The painter will repaint whenever ‘repaint’ notifies its listeners.

econst CustomPainter({ Listenable? repaint }) : _repaint = repaint;
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class ColumnsPainter<TData> extends CustomPainter {
final ColumnSeries<TData> _series;
final ChartSeriesDataSource<TData> dataSource;
final Animation<double>?7 animation;

ColumnsPainter({
required ColumnSeries<TData> series,
this.animation,

}) : _series = series,

~dataSource = series.dataSource;
~dataSource = series.dataSource,
super

repaint: Listenable.merge(

[

animation,

+ o+ + + + o+ o+ o+

3Q0€eCb 9 HEMHO20 U3BOOMUACSH U UCNOABL30BOA Listenable.merge|()
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@override
void paint(Canvas canvas, Size size) {
print('!!!'! It\'s Columns Painter Logic ');

final animationFactor = animation != null ? animation!.value : 1;
late double margin;
late double radius:

@@ -42,10 454,12 @@ class ColumnsPainter<TData> extends CustomPainter {
..color = series.pointColorMapper(data, i)
.Style = PaintingStyle.f1ill;

final yAxisMaxValue = _getMaxYAxisValue();
final yAxisMaxValue = _getMaxYAxisValue(); /// ! 0(N*2)

final yAxisValue = _series.yValueMapper(data, 1i);
final columnHeight =
Ax1sValue / Ax1sMaxValue) X 51ze heloht — maroln)

40



aint_boundary.dart

ﬂj column_series.dart ﬂ fast_chart.dart ﬂ column_painter.dart ﬂ animation.dart ﬂ custom_paint.dart ﬂ change_notifier.dart v

27 @override
) void paint(Canvas canvas, Size size) A

31

print('!!!! It\'s Columns Painter Logic ');

final animationFactor = animation != null ? animation!.value : 1; Smirnov,

late double margin;
late double radius;

final maxAvailableColumnWidth = size.width / _dataSource.length;
if (maxAvailableColumnWidth < 8 && maxAvailableColumnWidth >= 2) {

margin = 1;

radiuvs = 1;

else if (maxAvailableColumnWidth < 2) {

margin = 0;

radius 0,

else {

margin 10;

radius 4;

final columnWidth = (size.width - (margin * _dataSource.length + margin)) /
_dataSource.length;
double left = margin;

for (var i = 0; i < _dataSource.length; i++) {
final TData data = _dataSource[i];
Paint columnFillPaint = Paint()
..color = _series.pointColorMapper(data, i)
..Style PaintingStyle.fill;

final yAxisMaxValue = _getMaxYAxisValue(); /// | 0(N*2)

final yAxisValue = _series.yValueMapper(data, 1i);

v

18 minutes at¢

Emulator:

[L Pixel 4 XL API 31

OO0 « ¢ 8 @D

11:46

total: 110

total: 110

total: 110




[ToamoMy HO QOHHOM aMane 9 PEeWUA CgeAQMb
ocebpeHgQUH2 MOe20 NaKEMAQ
FastChart —-> SlowChart

AoBaUme Bbimb YecmHbIMU xoms 6bl caMu ¢ cobou u
HO3bIBOMb CBOU NAQKEMbLI MAK, KOK OHU 3QCAYXUBQOM

FastChart<TData> extends StatefulWidget A{

@ @ Rename Class
Rename class FastChart and its usages to:

Ve rySIowChart\

Cancel Preview Refactor







CPU Usage

Aaem HOM NOHUMAQHUE MO020, KOKUM NOMOKOM 3az2py»eH Hauw CPU.
Ocob6eHHO NOAE3HO QA NPOPUAUPOBAHUSA MHO20NOMOYHbLIX NPUAOXEHUU,

HO HE QA HOWE20 CAYYQS U QA OQHONOMOYHOU Cpegbl BbINOAHEHUS KOQQ
Dart B Flutter npuaoxxeHusax.

CPU Usage - amo, eCAU COBCEM YNPOULEHHO, O220e2auusd Yacmombl
NEePEKAIOYEHUS KOHMEKCMA U3 0QHO20 NOMOKA B gpy20Ul.

I makaa azzpezauua goem HOM NOHUMOHUE MO020, CKOALKO BPEMEHU
NOMOKU OblAU 3QHAMbBI NO OMHOWEHUIO gpy2 K gpyay.

B HOweM cueHapuu Mbl U MoK BUQUM, Umo Yy Hac hocmpagaA Ul Thread,
NOMOMY HOM HY>XHQ QPYy208 MEeXHUKQ, O UMEHHO
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CPU Sampling

AQHHQOA MEeXHUKQ geAaem CAegQytoulee - C QOBOAbHOU BbICOKOU Yacmomou
OAS HOWEe20 BbINOAHAEMO20 NPUAOXKEHUS U NomMoka bepymcsa snapshots, a

Nno cymu stack traces (uau samples), 2ge Ha BepwuHe mekyulez20 stack
trace BbiInNOAHSEMCHA KOKAQA-MO KOHKPEMHAQAS QYHKUUS.

3ameM BbINOAHIEeMCH Qccpecauud MOaKUX gaHHbIX, U B KOHEYHOM Umoee
Mbl NOAYHGEM CMAMUCMUKY MOecO,

KOKUe PYHKUUU BLINOAHAAUCH YQwe BCe20 30 HaBAIOQOEMbIU NepuUOog
BOEMEHU.

KoAuuecmBo samples, mpebyeMbix gaa HaBAKOgeHUS, 30BUCUM OM MoO20,
HQCKOABKO MOYHYKO U QEMOABLHYKO CMAMUCMUKY Bbl XOMume NOAy4YUMb.
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CPU Sampling

47



Flutter Fast Chart Demo

o“o Activity Monitor

total: 210

|

ame, avgt.0 ms/frame

TL Ll EL
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All Processes

Figma Helper

Figma

fast_chart
familycircled
fairplayd
EscrowSecurityAlert
endpointsecurityd
DPSubmissionService
dprivacyd
DockHelper

Dock Extra

Dock

dmd

distnoted

distnoted

distnoted

distnoted

distnoted

distnoted

distnoted

distnoted

distnoted

distnoted

distnoted

distnoted

distnoted
DiskUnmountWatcher
diskmanagementd

diskarbitrationd

System:
User:
Idle:

®» O ©v

Sample Process

Spindump

System Diagnostics...

Spotlight Diagnostics...

5,71 %
8,46 %
85,83 %

mmw

CPU LOAD

CPU Memory Energy Disk Network

Threads:

Processes:

% CPU

2781
548

0,0
0,2
2,7
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0

CPI



Instruments.app
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Choose a profiling template for: B Dev's MacBook Air ) All Processes

Standard  Custom  Recent ® Filter
a B
Counters Energy Log File Activity Game Leaks Logging
Performance
o & e
Metal System Network SceneKit SwiftUl System Trace Time Profiler

Trace

Zombies

Time Profiler
Performs low-overhead time-based sampling of processes running on the system's CPUs.

Open an Existing File... Cancel

50



o0 @
® il

H Dev's MacBook A

ATTRIBUTE v  target INSTRUM

Time Profiler

@  Points of Interest

Instrument

@  Thermal State

Instrument

® Time Profiler ) Profile ) Root

Weight v

| Involves Symbol

Self |

A\

All Processes

Choose Target...

| App Extensions

@ MediaPlayerDiagnosticExtension

Running Applications

| QuickLookUIService (78047)

. com.apple.appkit.xpc.openAndSavePanelService (78046)
___ QuickLookUIService (77910)

. com.apple.appkit.xpc.openAndSavePanelService (77909)
© Chromium (77851)

fast_chart (77834)

T Keynote (77486)

W studio (77150)
CoreServicesUIAgent (76955)

| QuickLookUlIService (76913)

com.apple.appkit.xpc.openAndSavePanelService (76912)

studentd (76100)

UserNotificationCenter (76086)

UIKitSystem (76083)

storeuid (76031)

Discord Helper (Renderer) (75937)

Discord (75929)

QuickLookUlService (53968)

O
%
L]

com.apple.appkit.xpc.openAndSavePanelService (53967)
gemu-system-aarch64 (42667)

Telegram (36735)

OSDUIHelper (22856)

coreautha (22740)

PowerChime (22654)

nbagent (21536)

LocationMenu (21374)

DockHelper (13237)

SimAudioProcessorService (10583)

OB OB

)

SimStreamProcessorService (10580)
ScreenPointer (2692)
SimulatorTrampoline (1359)

com.apple.CoreSimulator.CoreSimulatorService (1357)

OO OO0

com.apple.speech.speechsynthesisd (1238)
v

. A
Untitled
No Runs Tr g [:E]
get Threads CPUs Instruments Duplicate
00:30.000 00:40.000 00:50.000 01:00.000 01:10.000 01:20.000 01:30.000 01:40.000 01:50.0(
S N N Y N Y N S [ [ U N Y N Y U [ O U N N Y I Y [ I N N S N [ O N U N N N N U N N I N U U N I N |
B
No Detail
y
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N
(
@

@
® ||

& Dev's MacBook Air )

<

Untitled

fast_chart (77834) Run 1 of 1 | 00:00:44

+ H (B

ATTRIBUTE v target INSTRUMENT v *

Target Threads CPUs Instruments

Duplicate

00:31.500

00:32.000 00:32.500 00:33.000 00:33.500

00:34.000

00:34.500

00:35.000

DartWorker

Thread | 0x1211df

io.flutter.io

Thread | 0x11c3e2

io.flutter.raster

Thread

0x11c3e1

io.flutter.ui

Thread | 0x11c3e0

CPU Usage L
CPU Usage

CPU Usage

CPU Usage

i

. io.flutter.raster (0x11c3e1) ) Profile

) Root

FIETRITT I“.Jillll“lu
B

Weight Self v Symbol Name

88.00 ms 100.0% Os v fast_chart (77834)
87.00 ms 98.8% Os v thread_start libsystem_pthread.dylib
87.00 ms 98.8% Os v _pthread_start libsystem_pthread.dylib
87.00 ms 98.8% 0s |7 v void* std::__1::__thread_proxy<std::__1::tuple<std::__1::unique_ptr<std::__1::__thread_struct, std::__1::default_delete<std::__1::.
87.00 ms 98.8% 0s |7 v fml::MessagelLooplmpl::DoRun() FlutterMacOS
87.00 ms 98.8% 0s |7 v fml::MessagelLoopDarwin::Run() FlutterMacOS
87.00 ms 98.8% Os v CFRunLoopRunSpecific CoreFoundation
87.00 ms 98.8% Os v __CFRunLoopRun CoreFoundation
83.00 ms 94.3% Os v __CFRunLoopDoTimers CoreFoundation
81.00 ms 92.0% Os v __CFRunLoopDoTimer CoreFoundation
81.00ms 92.0% Os v __CFRUNLOOP_IS_CALLING_OUT_TO_A_TIMER_CALLBACK_FUNCTION__ CoreFoundation
81.00 ms 92.0% 0s |7 v fml::MessagelLoopDarwin::OnTimerFire(__CFRunLoopTimer* fml::MessageLoopDarwin*) FlutterMacOS
81.00 ms 92.0% 0s |7 v fml::MessageLooplmpl::FlushTasks(fml::FlushType) FlutterMacOS

1.00ms 1.1% 0s |7 > fml::MessagelLooplmpl::FlushTasks(fml::FlushType) FlutterMacOS

1.00ms 1.1% 0s |7 > fml::MessagelLoopTaskQueues::GetNextTaskToRun(fml::TaskQueueld, fml::TimePoint) FlutterMacOS
79.00 ms 89.7% 0s |7 v std::__1::__function::__func<fml::internal::CopyableLambda<flutter::Shell::OnAnimatorDraw(std::__1::shared_ptr<

78.00 ms

77.00 ms 87.5% 0s |7 v flutter::Pipeline<flutter::LayerTree>::Consume(std::__1::function<void (std::__1::unique_ptr<flutter::LayerTree,
77.00 ms 87.5% 0s |7 v std::__1::__function::__func<flutter::Rasterizer::Draw(std::__1::unique_ptr<flutter::FrameTimingsRecorder, st
77.00 ms 87.5% 0s |7 v flutter::Rasterizer::DoDraw(std::___1::unique_ptr<flutter::FrameTimingsRecorder, std::__1::default_delete<fl
77.00 ms 87.5% 0s |7 v flutter::Rasterizer::DrawToSurface(flutter::FrameTimingsRecorderg&, flutter::LayerTree&) FlutterMacOS
1.00ms 1.1% 0s |7 > GrDirectContext::performDeferredCleanup(std::__1::chrono::duration<long long, std::__1::ratio<1l, 100
57.00ms 64.7% 0s |7 v flutter::EmbedderExternalViewEmbedder::SubmitFrame(GrDirectContext* std::__1::unique_ptr<flutter::!
3.00ms 3.4% 0s |7 > flutter::EmbedderLayers::InvokePresentCallback(std::__1::function<bool (std::__1::vector<FlutterLaye
1.00ms 1.1% 0s |7 > SkSurface_Gpu::~SkSurface_Gpu() FlutterMacOS
7.00ms 7.9% 0s |7 > std::__1::__function::__func<InferExternalViewEmbedderFromArgs(FlutterCompositor const*)::$_3, st
45.00 ms 51.1% 0s |7 > flutter::EmbedderExternalView::Render(flutter::EmbedderRenderTarget const&) FlutterMacOS
1.00ms 1.1% 0s |7 > GrDrawingManager::flushSurfaces(SkSpan<GrSurfaceProxy*>, SkSurface::BackendSurfaceAccess, Gr
1.00ms 1.1% 0s |7 > flutter::Rasterizer::DrawToSurface(flutter::FrameTimingsRecorderg&, flutter::LayerTree&) FlutterMacOS
18.00 ms 20.4% 0s |7 > flutter::CompositorContext::ScopedFrame::Raster(flutter::LayerTree&, bool) FlutterMacOS
1.00ms 1.1% 0s |7 > flutter::FrameTimingsRecorder::CloneUntil(flutter::FrameTimingsRecorder::State) FlutterMacOS
Input Filter Involves Symbc Call Tree Call Tree Constraints Data Mining

v flutter::Rasterizer::Draw(std::__1::unique_ptr<flutter::FrameTimingsRecorder, std::__1::default_delete<flutter:)
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std::__1::_ function::___func<fml::internal::CopyableLambda<flut...
flutter::Rasterizer::Draw(std::__1::unique_ptr<flutter::FrameTimi...
flutter::Pipeline<flutter::LayerTree>::Consume(std::__1::function...
std::__1::_ function::__func<flutter::Rasterizer::Draw(std::__1::...
flutter::Rasterizer::DoDraw(std::__1::unique_ptr<flutter::FrameTi...
flutter::Rasterizer::DrawToSurface(flutter::FrameTimingsRecorde...
flutter::EmbedderExternalViewEmbedder::SubmitFrame(GrDirect...
flutter::EmbedderExternalView::Render(flutter::EmbedderRender...
SkCanvas::onFlush()
GrDrawingManager::flushSurfaces(SkSpan<GrSurfaceProxy*>, S...
GrDrawingManager::flush(SkSpan<GrSurfaceProxy*>, SkSurface...
GrDrawingManager::executeRenderTasks(GrOpFlushState*)
GrAtlasRenderTask::onExecute(GrOpFlushState*)
GrOpsTask::onExecute(GrOpFlushState*)
GrOp::execute(GrOpFlushState* SkRect const&)
GrPathStencilCoverOp::onExecute(GrOpFlushState* SkRect const...
GrOpsRenderPass::bindPipeline(GrPrograminfo const&, SkRect c...
GrMtlOpsRenderPass::onBindPipeline(GrPrograminfo const&, SkR...
GrMtICaps::makeDesc(GrRenderTarget* GrPrograminfo const&, G...
GrProgramDesc::Build(GrProgramDesc* GrPrograminfo const&, G...

GrProgramDesc::Build(GrProgramDesc* GrPrograminfo const&, G...

DisableColorXP::onGetGLSLProcessorKey(GrShaderCaps constg,...
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Il EA Dev's MacBook Air ) %

fast_chart (77834)

Untitled

Run 1 of 1 | 00:00:44

+ H (B

ATTRIBUTE v target INSTRUMENT v *

Target Threads CPUs Instruments

Duplicate

. jo.flutter.ui (0x11c3e0) ) Profile ) Root

00:31.500

DartWorker
Thread | 0x1211df

io.flutter.io
Thread | 0x11c3e2

io.flutter.raster

Thread | 0x11c3e1

io.flutter.ui

Thread

0x11c3e0

Weight

281.00 ms

281.00 ms
280.00 ms

47.00 ms
45.00 ms
43.00 ms
36.00 ms
36.00 ms
4.00 ms
3.00 ms
2.00 ms
2.00 ms

233.00 ms

1.00 ms
3.00 ms
2.00 ms
1.00 ms
1.00 ms
2.00 ms

6.6%
0.6%
1.1%
0.5%
0.2%
0.1%
2.2%
0.2%
3.3%
39.6%
38.9%
38.9%

38.9%
38.8%
6.5%
6.2%
5.9%
4.9%
4.9%
0.5%
0.4%
0.2%
0.2%
32.3%
0.1%
0.4%
0.2%
0.1%
0.1%
0.2%

Input Filter = v) |

00:32.000

Symbol Name

00:32.500 00:33.000 00:33.500

CPU Usage
CPU Usage
CPU Usage

CPU Usage

> std::___1::_ function::__func<fml::internal::CopyableLambda<flutter::Shell::OnPlatformViewDispatchPointerDataPa
> fml::MessagelLoopTaskQueues::GetNextTaskToRun(fml::TaskQueueld, fml::TimePoint) FlutterMacOS €
> std::___1::__ function::__func<flutter::Shell::ReportTimings()::$_44, std::__1::allocator<flutter::Shell::ReportTimings
> fml::tracing::TraceEventO(char const* char const*) FlutterMacOS
> fml::MessagelLooplmpl::FlushTasks(fml::FlushType) FlutterMacOS
> std::__1::__function::__func<fml::internal::CopyableLambda<flutter::PlatformMessageResponseDart::Complete(st
> tonic::DartMicrotaskQueue::RunMicrotasks() FlutterMacOS
> fml::tracing::TraceEventEnd(char const*) FlutterMacOS
> std::___1::__function::__func<flutter::Animator::RequestFrame(bool)::$_2, std::__1::allocator<flutter::Animator::Re«
v std::__1::_ function::__func<flutter::VsyncWaiter::FireCallback(fml::TimePoint, fml::TimePoint, bool)::$_0, std::__1
v std::__1::__function::__func<flutter::Animator::AwaitVSync()::$_3, std::__1::allocator<flutter::Animator::AwaitVS
v flutter::Animator::BeginFrame(std::__1::unique_ptr<flutter::FrameTimingsRecorder, std::__1::default_delete<flL
v flutter::Engine::BeginFrame(fml::TimePoint, unsigned long long) FlutterMacOS @
v flutter::RuntimeController::BeginFrame(fml::TimePoint, unsigned long long) FlutterMacOS
v flutter::PlatformConfiguration::BeginFrame(fml::TimePoint, unsigned long long) FlutterMacOS
v tonic::Dartinvoke(_Dart_Handle* std::initializer_list<_Dart_Handle*>) FlutterMacOS
v Dart_InvokeClosure FlutterMacOS
v dart::DartEntry::InvokeCallable(dart::Thread* dart::Function const&, dart::Array const&, dart::Array ¢
v dart::DartEntry::InvokeFunction(dart::Function const&, dart::Array const&, dart::Array const&, unsi
> dart::DartEntry::InvokeCode(dart::Code const&, unsigned long, dart::Array const&, dart::Array cc
> dart::Function::DoArgumentTypesMatch(dart::Array const&, dart::ArgumentsDescriptor const&, da
> dart::Monitor::Notify() FlutterMacOS
> dart::DartEntry::InvokeClosure(dart::Thread* dart::Array const&) FlutterMacOS
> tonic::Dartinvoke(_Dart_Handle* std::initializer_list<_Dart_Handle*>) FlutterMacOS
> tonic::DartlnvokeVoid(_Dart_Handle*) FlutterMacOS
> flutter::RuntimeController::BeginFrame (fml::TimePoint, unsigned long long) FlutterMacOS
> flutter::FrameTimingsRecorder::FrameTimingsRecorder() FlutterMacOS
> void fml::tracing::TraceEvent<char const* fml::TimePoint, char const* fml::TimePoint>(char const* char const*, |
> fml::MessagelLoopDarwin::OnTimerFire(__CFRunLoopTimer* fml::MessagelLoopDarwin*) FlutterMacOS
> __CFRUNLOOP_IS_CALLING_OUT_TO_A_TIMER_CALLBACK_FUNCTION__ CoreFoundation
> __CFRunLoopDoTimer CoreFoundation

Call Tree Call Tree Constraints Data Mining
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00:34.000

FY 286
FY 281
FY 2s1
FY 231
FY 281
F¥ 280
FY 233
FY 233
FY 233
FY 233
FY 233

233
233
233
233
233
233
230
230
229
229
229

226

-IJILI-I |

St

STd::

00:34.500

|.i||J.ll.ll.l.llillllu..lillIli.lll.l
B O

00:35.000

1::__function::__func<flutter::VsyncWaiter::FireCallback...

1::__function::__func<flutter::Animator::AwaitVSync()::$...

flutter::Animator::BeginFrame(std::__1::unique_ptr<flutter::Fra...

flutter::Engine::BeginFrame(fml::TimePoint, unsigned long long)

flutter::RuntimeController::BeginFrame(fml::TimePoint, unsigne...

flutter::PlatformConfiguration::BeginFrame(fml::TimePoint, unsi...

tonic::DartinvokeVoid(_Dart_Handle*)

Dart_InvokeClosure

dart::DartEntry::InvokeCallable(dart::Thread*, dart::Function co...

dart::DartEntry::InvokeFunction(dart::Function const&, dart::Ar...

dart::DartEntry::InvokeCode(dart::Code const&, unsigned long,...

0x122d828fd

0x123822187
0x12382222d
0x123822323
0x123810a0f

0x1296877cd
0x12382be74
0x12382c567
0x12382c7e2
0x12b044448
0x12b044640

0x123ac48905



iINnstrumentscli
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~ = instruments -1 30000 -t Time\ Profiler -p 15022}

000 instrumentscli1
® 1l m Dev's MacBook Air ) 4 fast_chart (15022) Run 1 of 1 | 00:00:30 aF §
' * ANY v  beginFrame Target Threads CPUs Instruments
‘00:14.000 |oo:15.000 00:16.000 00:17.000 00:18.000 00:19.000 00:20.000
| | | I___l___l___l_ | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
Thread | 0x613201 CPU Usage
io.flutter.io
Thread | 0x604fbe CPU Usage
! l | | | | | il
io.flutter.raster
Thread | 0x604fbd CPU Usage l‘ | J I t I
I T E
io.flutter.ui
| ). AL il il
g I
B &

4 io.flutter.ui (0x604fbc) ’ Profile ) Root

Weight v Self Symbol Name Heaviest Stack Trace =
3.90s 100.0% Os v fast_chart (15022) 3902 fast_chart (15022)
3.25s 83.2% Os & > thread_start libsystem_pthread.dylib —

36.00 ms 0.9% 0s > 0x12a9b12f0 & 9 fml::MessagelLooplmpl::FlushTasks(fml::FlushType)

31.00ms 0.7% Os > 0x12a9b411f & 9 std:__1 ::__function::__func<flutter::VsyncWaiter::FireCallback(fml::TimePoint, fml::TimePoint)::$_0, st...

30.00ms 0.7% O0s & > O0x7ffdffdb1804 runtime B

26.00ms 0.6% Os % 0x12a9b5395 & 9 flutter::Animator::BeginFrame(fml::TimePoint, fml::TimePoint)

= e

2200 ms 0.5% Os 2L : & 9 flutter::Engine::BeginFrame(fml::TimePoint)

18.00 ms 0.4% Os (& > Ox7ffdffd59238 runtime e

17.00 ms 0.4% Os > 0x12ceebafb & 9 flutter::RuntimeController::BeginFrame(fml::TimePoint)

16.00 ms 0.4% Os > __CFRunLoopRun CoreFoundation J. 8 e e Conf RO e S

14.00ms 0.3% Os & > Dart_InvokeClosure FlutterMacOS T AU Al UG e i)

13.00ms 0.3% Os > <Unknown Address> & 9 tonic::DartinvokeVoid(_Dart_Handle*)

13.00ms 0.3% Os > CFRunLoopRunSpecific CoreFoundation =

o et e TP TRET e & 9 Dart_InvokeClosure

13.00 ms 0.3% O0s & > void* std::__1::__thread_proxy<std::__1::tuple<std::__1::unique_ptr<std::__1::__thread_struct, st

12.00 ms 0.3% O0s & > flutter::RuntimeController::BeginFrame(fml::TimePoint) FlutterMacOS & 9 dart::DartEntry::InvokeCallable (dart::Thread* dart::Function const&, dart::Array const&, dart::Array co...

10.00 ms 0.2% Os & > tonic::DartinvokeVoid(_Dart_Handle*) FlutterMacOS —

10.00 ms 0.2% Os [@ > _pthread_start libsystem_pthread.dylib & 9 dart::DartEntry::InvokeFunction(dart::Function const&, dart::Array const&, dart::Array const&, unsigne...
9.00ms 0.2% Oisi il ™ fmI::MessageLoopI.mpI::FIushTasks(fmI::FIushTyf)e) F.IutterMacOS : - : : & 9 dart::DartEntry::InvokeCode(dart::Code const&, dart::Array const&, dart::Array const&, dart::Thread*)
9.00ms 0.2% Os & v std::___1::__function::__func<flutter::VsyncWaiter::FireCallback(fml::TimePoint, fml::TimePoint)::$
9.00ms 0.2% Os |2 v flutter::Animator::BeginFrame(fml::TimePoint, fml::TimePoint) FlutterMacOS 9 0x123d825ad
9.00ms 0.2% 0s & > flutter::Engine::BeginFrame(fml::TimePoint) FlutterMacOS @ 9 0x12489ch77
9.00ms 0.2% Os > 0x12c59ab6e
9.00ms 0.2% Os & > dart::DartEntry::InvokeCallable(dart::Thread* dart::Function const&, dart::Array const&, dart::Arra 9 0x12489cc1d
8.00ms 0.2% Os > 0x13073d581
8.00 ms 0.2% 0s > Ox12a98298d ol BRAE el
800ms 0.2% Os > 0x1248abbbs7 QO Ov124R00Ra7



~  sample 15022 30 -file /Users/andreysmirnov/Desktop/sample_trace.txtl

1 Analysis of sampling fast_chart (pid 15022) every 1 millisecond
2 Process: fast_chart [15022]

3 Path: /Users/USER/*/fast_chart.app/Contents/Mac0S/fast_chart
4 Load Address: 0x102120000

5 Identifier: com.example. fastChart

6 Version: 1.0.0 (1)

7 Code Type: X86-64 (translated)

8 Platform: macO0S

9 Parent Process: dart [14838]

10

11 Date/Time: 2021-08-05 09:48:30.564 +0300

12 Launch Time: 2021-08-05 09:36:51.081 +0300

13 0S Version: mac0S 11.2.3 (20D91)

14 Report Version: 7
15 Analysis Tool: /usr/bin/sample

16

17 Physical footprint: 413.8M

18 Physical footprint (peak): 423.2M

19 ——

20

21 Call graph:

22 4536 Thread 6311746 DispatchQueue_1: com.apple.main-thread (serial)

23 + 4536 start (in libdyld.dylib) + 1 [0x7fff20379621]

24 + 4536 main (in fast_chart) + 13 [0x10212273d] AppDelegate.swift:5

25 + 4536 NSApplicationMain (in AppKit) + 816 [0x7fff22b6e96f]

26 + 4463 —[NSApplication run] (in AppKit) + 586 [0x7fff22b9a68al

27 + ' 4436 —-[NSApplication(NSEvent) _nextEventMatchingEventMask:untilDate:inMode:dequeue:] (in AppKit) + 1366 [0x7fff22ba8177]
28 + | : 4434 DPSNextEvent (in AppKit) + 883 [0x7fff22ba99b1]

PAS + I 4433 _BlockUntilNextEventMatchingListInModeWithFilter (in HIToolbox) + 64 [0x7fff2892214f]
30 + ! + 4337 ReceiveNextEventCommon (in HIToolbox) + 709 [0x7fff2892242c]

31 + ! + ! 4336 RunCurrentEventLoopInMode (in HIToolbox) + 292 [0x7fff28922630]

32 + ! + ! : 4331 CFRunLoopRunSpecific (in CoreFoundation) + 567 [0Ox7fff20453fe2]

33 + ! + ! : | 4306 __CFRunLoopRun (in CoreFoundation) + 1319 [0x7fff20454bf6]

34 + ! + ! + 4306 ___CFRunLoopServiceMachPort (in CoreFoundation) + 316 [0x7fff2045650d]
35 + ! + ! + 4306 mach_msg_trap (in libsystem_kernel.dylib) + 10 [0x7fff20329e7¢e]

36 + ! + |+ 4306 ??? (in <unknown binary>) [0x7ffe96372ab8]

37 + ! + ! 10 _ CFRunLoopRun (in CoreFoundation) + 2745 [0x7fff20455188]

4536 Thread_6311868: io.flutter.ui

40 + 4407 thread_start (in libsystem_pthread.dylib) + 15 [0x7fff2035a47b]
41 + | 4407 bpthread <c<tart (in 1libevetem nthread dvlih) +« 224 [ax7fffo0R52050 1






Dart VM

Dart 1.0 was released on November 14, 2013
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Dart VM
Flutter Application == Dart Application
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> dart lib/main.dart

lib/main.dart: Warning: Interpreting this as package URI, 'package:fast_chart/main.dart’.
lib/save_layer/save_layer_demo.dart:3:8: Error: Not found: 'dart:ui’

import 'dart:ui' as ui;

A\

lib/chart/axis_painter.dart:1:8: Error: Not found: 'dart:ui’
import 'dart:ui’;

lib/chart/column_painter.dart:1:8: Error: Not found: 'dart:ui’
import ‘'dart:ui’;

A\



> flutter run ——debug

Using hardware rendering with device sdk gphone64 armed4. If you notice graphics artifacts, consider enabling
"——enable-software-rendering".

Launching lib/main.dart on sdk gphone64 arm64 in debug mode...

Running Gradle task 'assembleDebug'... 15.3s

v Built build/app/outputs/flutter-apk/app—debug.apk.

W/FlutterActivityAndFragmentDelegate(10804): A splash screen was provided to Flutter, but this is deprecated.
lash-migration for migration steps.

W/FlutterActivityAndFragmentDelegate(10841): A splash screen was provided to Flutter, but this is deprecated.
lash-migration for migration steps.

Syncing files to device sdk gphone64 armo64... 131ms

Flutter run key commands.

Hot reload. & &

Hot restart.
L ist all available interactive commands.
Detach (terminate "flutter run" but leave application running).

Clear the screen
Quit (terminate the application on the device).

D2 60 QL S NS
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Observatory Timeline Demo
CPU Sampling
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Observatory Timeline Hotkeys

o f s o
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Selection Mode and Slices

Observatory > vm@ws://127.0.0.1:50616/Eo00orflVMJOk=/ws > timeline

Timeline settings

Recorder: Ring
Recorded Streams Profile: [None| - [Dart Developer - [Flutter Developer| - VM Developer - |All
Recorded Streams: (JAPI (JCompiler (CompilerVerbose EDart (JDebugger BEmbedder MGC (isolate (VM
s Flow events || Processes || View Options — | » | ?
e . [3s . . : : [4s . . ; . |5s ‘ . ' . |6s . . . . [7s
v 1.Ui (1 0626) MessagelLo... M M M M M M M T
VsyncPro... Vs \Y Vs Vs Vs \Y \' )
Animator... An A An An A A A o
(]
Framew...  Fr Fr FriFr Fr B F »
Engine:Be... En E EnEn E E E =
——— 15 wlliEE = il o e b e e | 1| =
Paint Pa & Pa Pa B [E =

355 items selected. Samples (355)
Sample View Option| Top-down (Tree) v

Total percent v Total samples ¥ Self percent v Self samples ¥  Function Name v Location v
53.52% 190 0.00% 0 » [Native] /apex/com.android.runtime/lib64/bionic/libc.s0+0x51450 unknown
2.82% 10 0.00% 0 » _MyHomePageState.build.<anonymous closure> unknown
2.82% 10 0.00% 0 » _Integerlmplementation.> unknown
2.25% 8 0.00% 0 » Canvas.drawLine unknown
2.25% 8 0.00% 0 » RenderCustomPaint._paintWithPainter unknown
1.97% 7 0.00% 0 » ChartSeriesDataSource.[] unknown
1.69% 6 0.00% 0 » RenderFlex.paint unknown
1.69% 6 0.00% 0 » PaintingContext.paintChild unknown
1.41% 5 0.00% 0 » [Truncated] unknown
1.41% 5 0.00% 0 » max unknown
1.13% 4 0.00% 0 » Canvas.drawRRect unknown
0.56% 2 0.56% 2 pthread_getspecific unknown
0.56% 2 0.00% 0 » RenderPhysicalModel.paint unknown
0.28% 1 0.28% 1 [Native] /data/app/~~Vvt12VL5QmMS2t5dNL _cfZg==/com.example.fast_chart-mBz_3zug_2mWAKyigk1zpjA==/lib/arm64/libflutter.so+0x19f9184  unknown
0.28% 1 0.28% 1 [Native] /data/app/~~Vvt12VL5QmMS2t5dNL _cfZg==/com.example.fast_chart-mBz_3zug_2mWAKYyigk1zpjA==/lib/arm64/libflutter.so+0x19c4f04 unknown
0.28% 1 0.00% 0 » pthread_cond_wait unknown
0.28% 1 0.28% 1 [Native] /data/app/~~Vvt12VL5QmMS2t5dNL _cfZg==/com.example.fast_chart-mBz_3zug_2mWAKYyigk1zpjA==/lib/arm64/libflutter.so+0x15fdab8 unknown
0.28% 1 0.00% 0 » _AssertionError._evaluateAssertion unknown
0.28% 1 0.00% 0 » syscall unknown
A noor “ A Anos AN Paies P B
G y
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AHOoAU3UPYyeM BbibpaHHbIU Slice

Observatory > vm@ws://127.0.0.1:50616/EoorfVMJOk=/ws > timeline

Timeline settings

Recorder: Ring
Recorded Streams Profile: [None| - [Dart Developer - [Flutter Developer - VM Developer - [All
Recorded Streams: JAPI (JCompiler (JCompilerVerbose EDart (IDebugger EEmbedder GC [lisolate (JVM
L4 Flow events || Processes || View Options « |l » [ ?
i |2,600 ms . : . |2,800 ms ' . . |3,000 ms : . : [3,200 ms . . : |3,400 ms : . . |3,600 ms . . . |3,800 ms . : : [4,00
v 1.ui (10626) Mes M Messageloop::FlushTasks Mes... M... M... M. Mes... Me M... Mes M.. M... Mes Mes Mes... =
H ! VsyncProcessCallback Vsync... Vo \ V... V... Vsy... Be | | V... RV V... VS Vo Vsy... )
Def De Animator::BeginFrame Anima... A.. A.. A.. Ani... En A. | A A.. A A.. A Ani... %’
Run Ru Framework Workload Fra... e i e e fo] e Fra| F.. F. Fra Fra Fra... (2
Engine::BeginFrame Engine... Et ‘ E.L L Eng Co = E El E =55 E Eng... %
Frame Frame Fra Frame' Fra Frame } Frame Fra @ Fra Fra | |55 Fra Frame
Build I Paint | Paint LPi IPaint Pai. lPaint | aint Pai Eaint Eaint @ Ei IPaint =
+ 3
' 3
84 items selected. Slices (84)
Name v Wall Duration v CPU Duration v Self time v CPU Self Time v  Average CPU Duration ¥ Occurrences v Event(s) Link
Paint 3,067.972 ms 619.168 ms 3,067.111 ms 618.527 ms 7.371 ms 84 Overlapping samples 355 Samples
Selection start 2,761.791 ms
Selection extent 6,630.770 ms
OStart OCPU Duration ODuration @ CPU Self Time O Self Time
avg 7.363 ms
9.915 ms count 84
7.526 ms max 12.026 ms
5.137 ms min 3.545 ms
<3.545 ms : . : : . . ¥ std 2.476 ms
0 2 4 6 8 10 12 14 pct 050 7.128 ms
args cpuDuration cpuSelfTime duration event selfTime  start
[{mode: "basic", 3.545 ms 3.545ms 46.958 ms Paint 46.958 ms 46.958 ms 3,273.961 ms
isolateId: "isolates/2722151528063015",
isolateGroupId: "isolateGroups/11836229926634483801"}]
[{mode: "basic", 3.573 ms 3.573ms 31.085ms Paint31.085ms 31.085 ms 3,123.306 ms
isolateId: "isolates/2722151528063015",
G A
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TopDown Tree

Observatory > vm@ws://127.0.0.1:50616/Eo00orflVMJOk=/ws > timeline

Timeline settings

Recorder: Ring
Recorded Streams Profile: [None| - [Dart Developer - [Flutter Developer| - VM Developer - |All
Recorded Streams: (JAPI (JCompiler (CompilerVerbose EDart (JDebugger BEmbedder MGC (isolate (VM
s Flow events || Processes || View Options — | » | ?
e . [3s . . : : [4s . . ; . |5s ‘ . ' . |6s . . . . [7s
v 1.Ui (1 0626) MessagelLo... M M M M M M M T
VsyncPro... Vs \Y Vs Vs Vs \Y \' )
Animator... An A An An A A A o
(]
Framew...  Fr Fr FriFr Fr B F »
Engine:Be... En E EnEn E E E =
——— 15 wlliEE = il o e b e e | 1| =
Paint Pa & Pa Pa B [E =

355 items selected. Samples (355)
Sample View Option| Top-down (Tree) v

Total percent v Total samples ¥ Self percent v Self samples ¥  Function Name v Location v
53.52% 190 0.00% 0 » [Native] /apex/com.android.runtime/lib64/bionic/libc.s0+0x51450 unknown
2.82% 10 0.00% 0 » _MyHomePageState.build.<anonymous closure> unknown
2.82% 10 0.00% 0 » _Integerlmplementation.> unknown
2.25% 8 0.00% 0 » Canvas.drawLine unknown
2.25% 8 0.00% 0 » RenderCustomPaint._paintWithPainter unknown
1.97% 7 0.00% 0 » ChartSeriesDataSource.[] unknown
1.69% 6 0.00% 0 » RenderFlex.paint unknown
1.69% 6 0.00% 0 » PaintingContext.paintChild unknown
1.41% 5 0.00% 0 » [Truncated] unknown
1.41% 5 0.00% 0 » max unknown
1.13% 4 0.00% 0 » Canvas.drawRRect unknown
0.56% 2 0.56% 2 pthread_getspecific unknown
0.56% 2 0.00% 0 » RenderPhysicalModel.paint unknown
0.28% 1 0.28% 1 [Native] /data/app/~~Vvt12VL5QmMS2t5dNL _cfZg==/com.example.fast_chart-mBz_3zug_2mWAKyigk1zpjA==/lib/arm64/libflutter.so+0x19f9184  unknown
0.28% 1 0.28% 1 [Native] /data/app/~~Vvt12VL5QmMS2t5dNL _cfZg==/com.example.fast_chart-mBz_3zug_2mWAKYyigk1zpjA==/lib/arm64/libflutter.so+0x19c4f04 unknown
0.28% 1 0.00% 0 » pthread_cond_wait unknown
0.28% 1 0.28% 1 [Native] /data/app/~~Vvt12VL5QmMS2t5dNL _cfZg==/com.example.fast_chart-mBz_3zug_2mWAKYyigk1zpjA==/lib/arm64/libflutter.so+0x15fdab8 unknown
0.28% 1 0.00% 0 » _AssertionError._evaluateAssertion unknown
0.28% 1 0.00% 0 » syscall unknown
A noor “ A Anos AN Paies P B
G y
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Observatory > vm@ws://127.0.0.1:50616/EoorfVMJOk=/ws > timeline

Timeline settings

Recorder: Ring
Recorded Streams Profile: [None| - [Dart Developer - [Flutter Developer - VM Developer - [All
Recorded Streams: JAPI (JCompiler (CompilerVerbose EDart ([ Debugger EEmbedder GC [lisolate (JVM
A Flow events || Processes || View Options ~|-0 »H 2
= . [3s . . . . |4s . . : . [5s . . ' . |6s . . . . [7s
v 1.Ui (1 0626) Messagelo... M M M M M M M -
VsyncPro... Vs Vv Vs Vs Vs \' Vv )
Animator... An A An An A A A &
(0]
Framew... Fr Fr FriFr Fr F F (7))
Engine:Be... En E EnEn E E E o
Frame  JFr| || ||| F1 [ ’ ’ FrifFrl | ‘ Fr | ’ L
Paint  Pa P Pa Pa P @ | .

355 items selected. Samples (355)
Sample View Option| Top-down (Heavy) v

Total percent v Total samples v Self percent v Self samples ¥  Function Name v Location -
95.77% 340 53.52% 190 » [Native] /apex/com.android.runtime/lib64/bionic/libc.so+0x51450 unknown
| (2% 184 | 2069% 77> CoumnsPaintor geMaxYAxsvawe . ucknown
5.63% 20 2.82% 10 » _Integerimplementation.> unknown
9.86% 35 2.82% 10 » _MyHomePageState.build.<anonymous closure> unknown
74.37% 264 2.25% 8 » RenderCustomPaint._paintWithPainter unknown
2.54% 9 2.25% 8 » Canvas.drawLine unknown
3.94% 14 1.97% 7 » ChartSeriesDataSource.[] unknown
95.77% 340 1.69% 6 » PaintingContext.paintChild unknown
5.07% 18 1.69% 6 » RenderFlex.paint unknown
2.82% 10 1.41% 5 » max unknown
1.41% 5 1.41% 5 [Truncated] unknown
7.04% 25 1.13% 4 » Canvas.drawRRect unknown
95.77% 340 0.56% 2 » RenderPhysicalModel.paint unknown
0.85% 3 0.56% 2 » pthread_getspecific unknown
2.82% 10 0.28% 1 » syscall unknown
1.41% 5 0.28% 1 » pthread_cond_wait unknown
0.28% 1 0.28% 1 [Native] /data/app/~~Vvt12VL5QmS2t5dNL _cfZg==/com.example.fast_chart-mBz_3zug_2mWAKYyigk1zpjA==/lib/arm64/libflutter.so+0x19f9184 unknown
0.85% 3 0.28% 1 » writev unknown
1.41% 5 0.28% 1 » RRect._value32 unknown
1.13% 4 0.28% 1 » _AssertionError._evaluateAssertion unknown
G y
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CPU Profile - MlhpopmMauuga no sampling

Observatory > vm@ws://127.0.0.1:50616/EoorfVMJOk=/ws > main > cpu profile

Sample buffer

Refreshed at

Sampling

2021-09-21 01:42:49.244 (fetched in 1.64s) (loaded in 0.23s)
Profile contains 2260 samples (spanning 18:39.040)
128 stack frames @ 1000Hz

None v

Tag Order

Tree display

Mode

Call Tree Direction

Call Tree Filter

7.26%
3.27%
2.61%
2.43%
2.43%
2.35%
2.30%
1.90%
1.90%
1.50%
1.46%
1.46%
1.19%
1.02%
L 1.55%

2.43%
3.27%
2.61%
2.43%
2.43%
2.35%
2.30%
1.90%
1.90%
1.50%
1.46%
1.46%
1.19%
1.02%
1.55%

Function v

Inlined frames expanded.

Bottom up v

Tree is rooted at top-of-stack. Child nodes are callers.

ISearch filter

>

y v

y v

5.31%
3.27%
2.61%
2.43%
2.43%
2.35%
2.30%
1.90%
1.90%
1.50%
1.46%
1.46%
1.19%
1.02%
0.93%

ColumnsPainter._getMaxYAxisValue

[Native] /data/app/~~Vvt12VL5QmMS2t5dNL _cfZg==/com.example.fast_chart-mBz_3zug_2mWKYyigk1zpjA==/lib/arm64/libflutter.so+0x1854050
[Native] /apex/com.android.runtime/lib64/bionic/libc.so+0x4bb80

syscall

[Native] /data/app/~~Vvt12VL5QmMS2t5dNL _cfZg==/com.example.fast_chart-mBz_3zug_2mWKYyigk1zpjA==/lib/arm64/libflutter.so+0x1855720
__kernel_clock_gettime

[Native] /data/app/~~Vvt12VL5QmMS2t5dNL _cfZg==/com.example.fast_chart-mBz_3zug_2mWKYyigk1zpjA==/lib/arm64/libflutter.so+0x1854224
[Native] /apex/com.android.runtime/lib64/bionic/libc.so+0x9e028

[Native] /data/app/~~Vvt12VL5QmMS2t5dNL _cfZg==/com.example.fast_chart-mBz_3zug_2mWKYyigk1zpjA==/lib/arm64/libflutter.so+0x19e59d0
[Native] /data/app/~~Vvt12VL5QmMS2t5dNL _cfZg==/com.example.fast_chart-mBz_3zug_2mWKYyigk1zpjA==/lib/arm64/libflutter.so+0x18c4024
[Native] /data/app/~~Vvt12VL5QmMS2t5dNL _cfZg==/com.example.fast_chart-mBz_3zug_2mWKYyigk1zpjA==/lib/arm64/libflutter.so+0x19d5688
[Native] /apex/com.android.runtime/lib64/bionic/libc.so+0x41e60

pthread_getspecific

[Native] /data/app/~~Vvt12VL5QmMS2t5dNL _cfZg==/com.example.fast_chart-mBz_3zug_2mWKYyigk1zpjA==/lib/arm64/libflutter.so+0x18c4ce4

_MyHomePageState.build.<anonymous closure>
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Allocation Profile

Observatory > vm@ws://127.0.0.1:50616/E00rfVMJOk=/ws > main > allocation profile @ Auto-refresh on GC

Allocation Profile

last forced GC at  ---

New Generation Old Generation Total
used 13.0MB of 16.0MB used 57.0MB of 58.7MB used 70.0MB of 74.7MB
external 252.9KB external 81.2KB external 334.1KB
collections 7 collections 7 collections 14
average collection time 2.00 ms average collection time compact A average collection time 7.58 ms
New Generation Old Generation Total
Internal External Size Instances | Internal External Size Instances Internal External Size A Instances | Class
45.6KB 0B 45.6KB 1458 32B 0B 32B 1 45.6KB 0B 45.6KB customdata 1/1 X
0B 0B 0B 0 45.0KB 0B 45.0KB 961 45.0KB 0B 45.0KB S —
0B 0B 0B 0 40.8KB 0B 40.8KB 870 40.8KB 0B 40.8KB 870 | ClosureData
— Q=SB O B 80 R e 0 o Sty 22.5KB 0B 22.5KB 479 | Rect
12.5KB 0B 12.5KB 400 9.69KB 0B 9.69KB 310 22.2KB 0B 22.2KB 710 | CustomData
= o5 3 5 28 2045 a5 84S 21.3KB 0B 21.3KB 609 | _Int64List
1.47KB 19.1KB 20.6KB 94 32B 416B 448B 2 1.50KB 19.5KB 21.0KB 96 | Path
19.8KB 0B 19.8KB 143 960B 0B 960B 6 20.8KB 0B 20.8KB 149 | _Float64List
19.9KB 0B 19.9KB 318 0B 0B 0B 0 19.9KB 0B 19.9KB 318 | StringBuffer
13.6KB 0B 13.6KB 29 6.09KB 0B 6.09KB 13 19.7KB 0B 19.7KB 42 | SemanticsProperties
960B 0B 960B 20 18.7KB 0B 18.7KB 398 19.6KB 0B 19.6KB 418 | _HashSet
0B 0B 0B 0 18.9KB 0B 18.9KB 404 18.9KB 0B 18.9KB 404 | PatchClass
17.9KB 0B 17.9KB 229 0B 0B 0B 0 17.9KB 0B 17.9KB 229 | _Compactltierator
0B 0B 0B 0 16.8KB 0B 16.8KB 98 16.8KB 0B 16.8KB 98 | SingleChildRenderObjectElement
16.2KB 0B 16.2KB 259 0B 0B 0B 0 16.2KB 0B 16.2KB 259 | _HashSetlterator
0B 0B 0B 0 14.8KB 0B 14.8KB 22 14.8KB 0B 14.8KB 22 | RenderSemanticsAnnotations
6.61KB 0B 6.61KB 423 6.92KB 0B 6.92KB 443 13.5KB 0B 13.5KB 866 | Color
0B 0B 0B 0 13.3KB 0B 13.3KB 284 13.3KB 0B 13.3KB 284 | _Location
13.2KB 0B 13.2KB 211 0B 0B 0B 0 13.2KB 0B 13.2KB 211 | _Compacitlterable
0B 0B 0B 0 12.4KB 0B 12.4KB 72 12.4KB 0B 12.4KB 72 | StatefulElemen
32B 3.91KB 3.94KB 2 64B 7.81KB 7.88KB 4 96B 11.7KB 11.8KB 6 , total. 7-] 0
L 10.9KB 0B 10.9KB 87 640B 0B 640B 5 11.5KB 0B 11.5KB 92 !
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Allocation Profile - New Generation - Old Generation

New Generation Old Generation Total
used 1.00MB of 16.0MB used 57.1MB of 59.7MB used 58.1MB of 75.7MB
external 233.9KB external 102.3KB external 336.1KB
collections 9 collections 8 collections 17
average collection time 2.92 ms average collection time compact A average collection time 8.36 ms
New Generation Old Generation Total
Internal External Size Instances Internal External Size Instances Internal External Size A Instances | Class
0B 0B 0B 0 45.0KB 0B 45.0KB 901 45.0KB 0B 45.0KB
0B 0B 0B 0 427KB 0B 42.7KB 911 42.7KB 0B ap7kp (ustomdatd 11V X
TOSARET———— SORRE WRETURE 5E T PPN 36.3KB 0B 36.3KB 580 | _Closure
0B 0B 0B 0 22.2KB 0B 22.2KB 710 22 2KB 0B 22.2KB 710 | CustomData
o : 18.7KB 0B 18.7KB 399 | _HashSet
0B 0B 0B 0 18.5KB 0B 18.5KB 394 18.5KB 0B 18.5KB 394 | PatchClass
0B 0B 0B 0 16.8KB 0B 16.8KB 98 16.8KB 0B 16.8KB 98 | SingleChildRenderObjectElement
0B 0B 0B 0 15.0KB 0B 15.0KB 120 15.0KB 0B 15.0KB 120 | KernelPrograminfo
0B 0B 0B 0 14.8KB 0B 14.8KB 22 14.8KB 0B 14.8KB 22 | RenderSemanticsAnnotations
2.53KB 0B 2.53KB 71 12.2KB 0B 12.2KB 344 14.8KB 0B 14.8KB 415 | Context
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Allocation Profile - npogduaupoBaHUE CMPYKMYO QOHHbLIX B hAMamMU
Observatory > vm@ws://127.0.0.1:50616/Eo00rflVMJOk=/ws > main > CustomData m

Shallow size 192B
Reachable size L
Retained size L]
Retaining path {®}

Inbound references { B }

library package:fast_chart/custom_data.dart
script custom_data.dart:3:1

superclass Object

supertype Object

evaluate an expression Evaluatel [ Multi-line

Fields & Functions
fields 3 { 8
final num closedPrice
final Color color
final int daylnMonth
}
{ B8
CustomData.CustomData
CustomData.closedPrice
CustomData.color
CustomData.daylnMonth

functions (4)

Instances
currently allocated count 710 (shallow size 22.2KB)

strongly reachable { B8
CustomData{ B

final int daylnMonth = 20
final num closedPrice = 47
final Color color = Color{ B } |

74



OutOfMemoryError

Allocation Profile Moxem 6bimb oueHb NoAe3eH gAa omcAexuBaHUA memory leaks BnAoOmb
QO OMCAEXUBAHUS mMex 06beKMOB, KOMOPble HOYUHQIOM MEAMUMb €e HE MAK, KAOK
NAQHUPOBQAOCH
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Class Hierarchy - uMeume mepneHue )

Observatory > vm@ws://127.0.0.1:53830/NdLv5Isa8Ug=/ws > main > class hierarchy

Class Hierarchy (0)

Loading...

(77



Class Hierarchy - nouck moAbko N0 6Q30BOMY KAQCCY

Observatory > vm@ws://127.0.0.1:53830/NdLv5Isa8Ug=/ws > main > class hierarchy

Class Hierarchy (3743)

P> ListWheelChildDelegate Listenable 1/3 7 X
ListWheelChildManager

V Listenable

P> Animation
ChartSeriesDataSource

> CustomClipper

V¥V CustomPainter

Xisrainter

BannerPainter

ColumnsPainter

_AnimatedlconPainter

> _CircularProgressindicatorPainter
_CupertinoActivityIndicatorPainter
_DialPainter
_DropdownMenuPainter
_GlowingOverscrollindicatorPainter
_GridPaperPainter
_HighlightPainter
_IndicatorPainter
_InputBorderPainter
_LinearProgressindicatorPainter
_PlaceholderPainter
_RadialPainter
_SemanticsDebuggerPainter
_ShapeBorderPainter

_TextSelectionHandlePainter

_TextSelectionHandlePainter

127.0.0.1:53830/NdLv5Isa8Ug=/#/inspect?isolateld=isolates%2F4394957986005... d
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[ToopuaupoBaHue koga Dart yepes Class Hierarchy

Observatory > vm@ws://127.0.0.1:53830/NdLv5Isa8Ug=/ws > main > ColumnsPainter m

51 for (var 1 = 0; i < _dataSource.length; i++) {
52 final TData data = _dataSource[i];
53 0.05% 0.01% Paint columnFillPaint = Paint()
54 0.06% 0.02% ..color = _series.pointColorMapper(data, 1)
55 0.01% 0.00% ..style = PaintingStyle.fill;
56
57 31.78% 0.00% final yAxisMaxValue = _getMaxYAxisValue(); /// ' O(N"2)
58
59 0.01% 0.01% final yAxisValue = _series.yValueMapper(data, i);
60 final columnHeight =
61 ((yAxisValue / yAxisMaxValue) * size.height - margin) *
62 animationFactor;
63
64 final top = size.height - columnHeight;
65 0.02% 0.00% final columnRRect = RRect.fromRectAndCorners (
66 0.02% 0.01% Rect.fromLTWH(left, top, columnWidth, columnHeight),
67 bottomLeft: Radius.zero,
68 bottomRight: Radius.zero,
69 topLeft: Radius.circular(radius),
70 0.01% 0.00% topRight: Radius.circular(radius),
71 )i
72 1.24% 0.00% canvas.drawRRect (columnRRect, columnFillPaint);
73
74 left += columnWidth + margin;
75 }
76 }
17
78 @override
79 bool shouldRepaint(ColumnsPainter oldDelegate) => false;
80
81 num _getMaxYAxisValue() {
82 num max = 0;
83 1.50% 1.50% for (var 1 = 0; i < _dataSource.length; i++) {
84 final data = _dataSource[i];
85 24.93% 7.16% final yAxisValue = _series.yValueMapper(data, i);
86 2.36% 2.35% max = math.max(max, yAxisValue);
87 }
88
89 return max;
90 }
91 }
G y
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[ToopuAaupoBaHue koga Dart yepes nepexog CPU Profile

Observatory > vm@ws://127.0.0.1:50616/Eo00rfVMJOk=/ws > main > package:fast_chart/chart/column_painter.dart > object

49 double left = margin;
50
51 for (var 1 = 0; i < _dataSource.length; i++) {
52 final TData data = _dataSource[i];
53 0.04% 0.01% Paint columnFillPaint = Paint()
54 0.01% 0.01% ..color = _series.pointColorMapper(data, 1)
55 ..style = PaintingStyle.fill;
56
57 12.48% 0.01% final yAxisMaxValue = _getMaxYAxisValue(); /// ! O(N"2)
58
59 Total % final yAxisValue = _series.yValueMapper(data, i);
60 T— final columnHeight =
61 ((yAxisValue / yAxisMaxValue) * size.height - margin) *
62 animationFactor;
63
64 final top = size.height - columnHeight;
65 final columnRRect = RRect.fromRectAndCorners (
66 0.01% 0.01% Rect.fromLTWH(left, top, columnWidth, columnHeight),
67 bottomLeft: Radius.zero,
68 bottomRight: Radius.zero,
69 topLeft: Radius.circular(radius),
70 topRight: Radius.circular(radius),
71 );
72 0.72% 0.01% canvas.drawRRect (columnRRect, columnFillPaint);
73
74 left += columnWidth + margin;
75 }
76 }
77
78 @override
79 bool shouldRepaint(ColumnsPainter oldDelegate) => false;
80
81 num getMaxYAxisValue() ({
82 num max = 0;
83 0.54% 0.54% for (var 1 = 0; i < _dataSource.length; i++) {
84 final data = _dataSource[i];
85 9.55% 2.73% final yAxisValue = _series.yValueMapper(data, i);
86 0.88% 0.88% max = math.max(max, yAxisValue);
87 }
88
89 return max;
90 }
91 }
A y
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Observatory - gonoAHUMEAbHbIE BO3MOXXHOCMU
Custom Timelines & Metrics

81



Timeline class

Add to the timeline.

Timeline's methods add synchronous events to the timeline. When generating a timeline in Chrome's tracing format, using Timeline
generates "Complete” events. Timeline's startSync and finishSync can be used explicitly, or implicitly by wrapping a closure in timeSync.
For example:

Timeline.startSync("Doing Something");
doSomething() ;
Timeline.finishSync();

Or:

Timeline.timeSync("Doing Something", () {
doSomething() ;

Wl
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oit checkout tags/timeline_task
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TimelineTask class @@=

An asynchronous task on the timeline. An asynchronous task can have many (nested) synchronous operations. Synchronous operations
can live longer than the current isolate event. To pass a TimelineTask to another isolate, you must first call pass to get the task id and then
construct a new TimelineTask in the other isolate.

Constructors

TimelineTask({TimelineTask? parent, String? filterKey})
Create a task. The task ID will be set by the system. |..]

TimelineTask.withTaskld(int tasklc ina? filterKe
Create a task with an explicit taskId. This is useful if you are passing a task from one isolate to another. [...]

N
—

Properties

hashCode — int
The hash code for this object. [..]
read-only, inherited

runtimeType — Type
A representation of the runtime type of the object.
read-only, inherited




BbIBOg HAO time line aCUHXPOHHbLIX oNnepauuu

v Process 6114
fetching async the data source fetching async the data source
inner async ope ration inner async operation inner async operation inner async operation

1.ui (6138): Trace Event Sample
v 1.ui (61 38) Lock events (Did Not Finish)




BbIBOQ HAO time line onepauuu, BbiInoAHAEMOU B isolate

1.ui (6138): Trace Event Sample
v 1.ui (6138) Lock events (Did Not Finish)

construction the data

construction the data

6491 Closure: (int) => List<CustomData> from Function 'fetchData': static.
1 item selected. Async Slice (1)
Title construction the data
Category Dart
Start 533.313 ms
Wall Duration 3,005.111 ms
v Args
isolateld "isolates/661437581871175"

isolateGroupld "isolateGroups/156563694394995615"




[ TouMep BbiIBOgAQ Ha timeline cUHXPOHHOU oNnepauuu

1.ui (6138): Trace Event Sample
v 1.ui (6138)







X & thenextweb.com

TRWW HOME  NEWS EVENTS PROGRAMS  SPACES  MORE

Rub shoulders with leading experts and industry disruptors at TNW Conference —

Google today released Dart SDK version 1.4 with a new Observatory tool that
allows you to look inside a running Dart virtual machine on demand and see live

reporting of data. It shows information about garbage collection, the instance

count for all in-memory objects by their type, line-by-line code coverage, and
Emil Protalinski evaluation of arbitrary expressions. You can download the latest stable release

of Dart, the company’s JavaScript competitor, now from dartlang.org.

bl

806 @ Dart VM Observatory X = |
€« C localhost:8181/#/isolates/692588150/profile =
Observatory > root > cpu profile

Sampled CPU profile
Timestamp 2014-05-21 10:53:29.849
Time span 13s
Sample count 173
Sample rate 1000 Hz
Sample depth 8 stack frames
Display cutofi 0.02%

Tags User > VM
Method Sell
-+ 100.00% Default 100.00%
-+ 78.61% Compile 78.61%
L+ 7.51% Script 7.51%
-+ 23.08% [Stub] OneArgCheckinlineCache 1.73%
-+ 15.38% [Stub] TwoArgsCheckinlineCache 1.16%
-+ 7.69% _ImmutableList.[] 0.58%
-+ 7.69% _StringBase.indexOf 0.58%

https://thenextweb.com/wp-content/blogs.dir/1/files/2014/05/Screen-Shot-2014-05-21-at-10.53.37-AM.png

90



INTERNET ARCHIVE Explore more than 614 billion web pages saved over time

DONATE mﬂu"n“umﬂﬂnlnﬂ { https://dart-lang.github.io/observatory/

- Collections - Changes - Summary - Site Map

Results: 50 100 500

Saved 37 times between January 2, 2016 and August 14, 2021.

b wiids I||I|I| b

5 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
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[Co | SEP LLeld AUG ) Q

https://dart-lang.github.io/observatory/

37 captures 4 » li ﬂ

2 Jan 2016 - 14 Aug 2021 ‘ 2019 plopdl 2021

Observatory Docs Home | Edjthese docs

Observatory: A Profiler for Dart Apps

Observatory is a tool for profiling and debugging your Dart applications.

You get Observatory, for free, when you download the Dart SDK.

You can file issues and requests on dartbug.com.

Observatory allows you to peek inside a running Dart virtual machine (VM) on demand and provides
live, immediate reporting of data. You can use it to browse most aspects of an application. Some of
Observatory’s features allow you to:

o Determine where an app is spending its time.
Examine allocated memory.

See which lines of code have executed.
Debug memory leaks.

Debug memory fragmentation.

You can use Observatory to examine the internals of a running Dart VM in real time, at any time.

In the following video, recorded at the recent Dart Developer Summit, John McCutchan and Todd
Turnidge show how to profile and debug a Dart application.
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Build Modes
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https://flutter.dev/docs/testing/build-modes

« Debug

* Profile - 9mom pexumMm HegocmyneH B aMyAImMope (CUMyASMOPE) NO NPUYUHE, YMO
NOBEegeHUE B IMyASIMOpPe He gaem peaAbHOU KOQPMUHbI NPOU3BOQUMEALHOCMU
NEUAOXEHUS.

2Mom PeXXuUM oUeHb BAU3OK K pexxuMy Release, 30 UCKAIOUEHUEM MO20, YMO ecmb
AO22UH2, mpaccupoBka cobbimul u VM Service, komopbil NO3BOASEM BOM
NogKAoYUMbBCA NPU hoMowu Deviools uau Observatory. Flutter ymbluuAeHHO He
pa3pewaem 3anyck NpuAoxeHus B Profile pexxuMe Ha aMyAamope, MAK KOK 3MoO He
uMeem CMbICAQ.

2mMom pexuM pekoMeHgyemcsa gaa npoduAupoBaHUA npuAoxkeHuU Flutter - https://
flutter.dev/docs/perf/rendering/ui-performance#connect-to-a-physical-device

* Release - B amom pexume Mbl noAyuvaem Aol cb6opKy, HeM HUKOKOU OMAQQOYHOU
UHPOPMAUUU, HEM MEACCUPOBKU cobbimuu. Tree Shaking BbI6GPOCUA BeCh
HEeUCNOAb3yeMbIU KOQ.
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https://flutter.dev/docs/perf/rendering/ui-performance#connect-to-a-physical-device
https://flutter.dev/docs/testing/build-modes
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Debug: = 4 main.dart

(| Debugger HI Console @ | B 4 7 | @
# 4 Launching Llib/main.dart on sdk gphoneé64 armé4 in debug mode...
J  Running Gradle task 'assembleDebug'...
n = v Built build/app/outputs/flutter-apk/app-debug.apk.
m = W/FlutterActivityAndFragmentDelegate(11786): A splash screen was provided to Flutter, but
o = Debug service listening on ws://127.0.0.1:54513/gmPNJNKVVGQ=/ws
B Syncing files to device sdk gphoneé4 armé4...

\}

I/flutter (11786): !!!! It's Columns Painter Logic

»
http://1270.0.1:54513/gmPNJINKVVGQ=/ws



@ meyerweb.com/eric/tools/dencoder/

URL Decoder/Encoder

http://127.0.0.1:9100/#/?ide=Android-
Studio&uri=http%$253A%252F%252F127.0.0.1%253A52660%252FxA]l 'd9ToBw4%253D

[ Decode ][ Encode ]

@ meyerweb.com/eric/tools/dencoder/

URL Decoder/Encoder

http://127.0.0.1:9100/#/?ide=Android-Studio&uri=http://127.0.0.1:52660/xXA1Md9ToBw4=

(Gocode ) Encose |

o7 Flutter Deviools Uri



Observatory - kaxemcs, NOAE3HbIU UHCMPYMeHM?
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Pukc NnpobAeMbil

git checkout tags/step4
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Step 4
button doing the nothing

oit checkout tags/step4_CircularProgressindicator
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e column_painter.dart e fast_chart.dart e main.dart Emulator: = [L Pixel 4 XL API 31
mainAxisAlignment: MainAxisAlignment.end, OO D0 « ©¢ 8 B D
children: [ 12:19
SizedBox(height: 10),
FloatingActionButton(
onPressed: () {},
tooltip: 'Do Nothing',
child: Text('N'),

Flutter Fast Chart Demo

total: 110

),

SizedBox(height: 10),

FloatingActionButton(
onPressed: () => _add100(),
tooltip: 'Increment',

Debug:

= Debugger

y <

N
m h e Yl

% | &

4 main.dart

child: Icon(Icons.add),

),
SizedBox(height: 10),

El Console Q

I/flutter ( 8407):
D/EGL_emulation( 8407):

I/flutter
I/flutter
I/flutter
I/flutter
I/flutter
I/flutter
I/flutter
I/flutter
I/flutter
I/flutter
I/flutter
I/flutter
I/flutter

(

o VY o VY o VY o U o U o U o W N . N N . N o

8407): !!1!

8407): 111!
8407): !!!!
8407): !!1!

8407):
8407):
8407):
8407):
8407):
8407):
8407):
8407):
8407):

H

4

-

y W

It's Columns Painter Logic

app_time_stats: avg=6771.98ms min=15.42ms max=202204.80ms count=30

It's
It's
It's
It's
It's
It's
It's
It's
It's
It's
It's
It's
It's

Columns
Columns
Columns
Columns
Columns
Columns
Columns
Columns
Columns
Columns
Columns
Columns
Columns

Painter
Painter
Painter
Painter
Painter
Painter
Painter
Painter
Painter
Painter
Painter
Painter
Painter

Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
Logic
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/// Overlay a rotating set of colors when repainting layers in checked mode.

///

/// See also:

///

/// * [RepaintBoundary], which can be used to contain repaints when unchanged
/// areas are being excessively repainted.

bool debugRepaintRainbowEnabled = false;

Flutter Inspector = [J macOS (desktop)

" o O Il AA
v I [root] Show borders that change color when elements
v () MyApp repaint. Useful for finding unnecessary repaints.
v @ MaterialApp More info &
v = Scaffold
v - Center

v & Column




/// repaints should be avoided as much as possible, a [RepaintBoundary] or
/// [RenderRepaintBoundary] (or other render object with

/// [RenderObject.isRepaintBoundary] set to true) might be helpful.

/4

/// The “oldDelegate’ argument will never be null.

bool shouldRepaint(covariant CustomPainter oldDelegate);



- — >

Render Objects Tree Layer Tree
A
: Render Layer
Object : Target
: Offsets : o
5 layers
Render
Object
E Render
; Object
A
A Render Target Layer
i LTTSELS Object . layers

RepaintBoundary
NPUBEA K CO3QQHUIO
OMQEAbHO20
Layer

; Render
Object
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Step 4
Pukc npobaeMbl ¢ uchoAb3oBaHUEM RepaintBondary

git checkout tags/step4_RepaintBoundarylnFastChart
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e main.dart e progress_indicator.dart e performance_overlay.dart e fast_chart. v | Flutter Inspector [J sdk gphone64 arm64 (mobile) o Emulator: [}, Pixel 4 XL API 31

floatingActionButton: Column( % C & el AA . m OO0 0 « ¢ m @39
mainAxisAlignment: MainAxisAlignment.

children: [ vv.mlrol\:;]App Layout Explorer Details Tree
SizedBox(height: 10), v @ Material?
RepaintBoundary(child: CircularProt vg{?gﬁ;
SizedBox(height: 10), -;&]Cm
FloatingActionButton( vE S
onPressed: () =S _addl@@() , _v?_ Select a widget to view its layout.
tooltip: 'Increment',
child: Icon(Icons.add),
),
SizedBox(height: 10),
Debug: % main.dart
> | Debugger  EI Console @ = ¥ & Q@
y D/EGL_emulation( 5114): app_time_stats: avg=19.52ms min=8.30ms max=30.94ms count=50

M&trame) avg 206 msitdnle ' "1




! lottie package > documentation > lottie > Lottie > addRepaintBoundary property Search API Docs

Lottie class addRepaintBoundary property

CONSTRUCTORS bool addRepaintBoundary
Lottie final

PROPERTIES

Indicate to automatically add a RepaintBoundary widget around the animation. This allows to
addRepaintBoundary

optimize the app performance by isolating the animation in its own Layer .
alignment

animate This property is true by default.
composition
— Implementation
fit
frameRate final bool addRepaintBoundary;
hashCode
height

key

options
repeat
reverse
runtime Type

width

METHODS
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B Vv | Flutter Inspector

A

v

] sdk gphone64 arm64 (mobile)

s Select Widget Mode C

v I8 [root]

v @ MyApp
v @ MaterialApp

v ) MyHomePage
Scaffold

Container

v

— Vv

v

— Vv

— Vv

Stack
ListView
. RepaintBoundary

Text

) RepaintBoundary

Text

D RepaintBoundary

Text

D RepaintBoundary

Text

) RepaintBoundary

Text

D RepaintBoundary

Text

) RepaintBoundary

Text

) RepaintBoundary

Text

D RepaintBoundary

Text

D RepaintBoundary

Text

) RepaintBoundary

Text

D RepaintBoundary

Text

) RepaintBoundary

Text

D RepaintBoundary

Text

D RepaintBoundary

Text

) RepaintBoundary

Text

) RepaintBoundary

Text

) RepaintBoundary

Text

Layout Explorer

vik

Details Tree ¢ Expand all

RepaintBoundary

v renderObject: RenderRepaintBoundary

needs compositing

parentData: <none> (can use size)

constraints: BoxConstraints(w=391.4, 0.0<=h<=Infinity)

layer: OffsetLayer

size: Size(391.4.16.0

metrics: 0.0% useful (1 bad vs 0 good)

diagnosis: insufficient data to draw conclusion (less than five repaints)

TText
0"
textAlign: null @
textDirection: null @
locale: null @
softWrap: null @
overflow: null @
textScaleFactor: null @
maxLines: null ©
textWidthBasis: null ©@
textHeightBehavior: null @
dependencies: [DefaultTextStyle, MediaQuery]
RichText
softWrap: wrapping at box width
maxLines: unlimited
text: "0"
dependencies: [_LocalizationsScope-[GlobalKey#dbab6], Directionality]
> renderObject: RenderParagraph

v
A

Collapse to selected

[L Pixel 4 XL API 31
0 « o 8 B 0O

Emulator:

G © ¢ 0

f12:01

Flutter Fast Chart Demo




Flutter Inspector = L) sdk gphone64 arm64 (mobile)

‘s Select Widget Mode C

v B [root]
v ) MyApp
v @ MaterialApp
v () MyHomePage
v = Scaffold
- v | : Container
v = Stack
- v = ListView
- v (.} RepaintBoundary
Text: 'C
- v ) RepaintBoundary
Text: "7
- v ) RepaintBoundary
Text: "2
- v ) RepaintBoundary
Text: '3
- v ) RepaintBoundary
Text: "4
| v @) RepaintBoundary

Layout Explorer Details Tree

v (.} RepaintBoundary
v renderObject: RenderRepaintBoundary#b984b relayc
needs compositing
parentData: <none> (can use size)
constraints: BoxConstraints(w=391.4, 0.0<=h<=Infi
layer: OffsetLayer#2eacC
size: Size(391.4, 16.0
metrics: 0.0% useful (1 bad vs 0 good)
diagnosis: insufficient data to draw conclusion (It

N ———— ——

"0
textAlign: null ©@
textDirection: null ©
locale: null @
softWrap: null €@
overflow: null ©
textScaleFactor: null @




B Vv | Flutter Inspector [J sdk gphone64 arm64 (mobile) x — Emulator: [ Pixel 4 XL API 31

% Select Widget Mode c ol A s m LUO00N <« o8 @H

v

v I [root] Layout Explorer Details Tree ¢ Expand all X Collapse to selected
v @ MyApp
v @ MaterialApp
v () MyHomePage
v = Scaffold
- v | | Container
v = Stack
- v @ FastChart<CustomData>
v + Center
v (i RepaintBoundary
v | | Container
v -+ Center

v [+] SizedBox.expand null @
v < Stack padding: null @

v |=. Positioned clipBehavior: Clip.none @
v [~] SizedBox bg: Color(0xff000000)
© CustomPaint fg: null @
v |=. Positioned constraints: null @
v [«] SizedBox margin: null @

© CustomPaint -~ v @ ColoredBox
color: Color(0xff000000)

> renderObject: _RenderColoredBox#1/c/7/
> + Center

v () RepaintBoundary
v renderObject: RenderRepaintBoundary#3260c relayoutBoundar
needs compositing
parentData: offset=0ffset(0.0, 0.0) (can use size)
constraints: BoxConstraints(0.0<=w<=391.4, 0.0<=h<=720.6)
layer: OffsetLayer#44f75
size: Si
metrics: 99.8% useful (1 bad vs 477 good)
diagnosis: this is an outstandingly useful repaint boundary and should defini

=¥ T contamer

- v |= Positioned
v | | Container
v @ ValueListenableBuilder<int...
7] Text: "total: 210
~ v |= Positioned
© PerformanceOverlay
- v =] AppBar
Text: "Flutter Fast Chart Demo
~v H Column
— SizedBox
— (U CircularProgressindicator
— SizedBox
FloatingActionButton
Icon
— SizedBox
- v ) FloatingActionButton
Icon
— SizedBox

Raster max 20.4 ms/frame, avd 159 ms/frame




g Vv | Flutter Inspector [J sdk gphone64 arm64 (mobile)

‘s Select Widget Mode C

v I [root] Layout Explorer Details Tree
v @ MyApp
v @ MaterialApp
v () MyHomePage

v () RepaintBoundary
v renderObject: RenderRepaintBoundary#3260c relay
needs compositing

v = Scaffold
o 7 Container parentData: offset=0ffset(0.0, 0.0) (can use size)
76 VM Stack constraints: BoxConstraints(0.0<=w<=391.4, 0.0<
- v @ FastChart<CustomData> layer: Ofisetlayer#44173
17ze: Size(0Q1 / N A
v = Center

metrics: 99.8% useful (1 bad vs 477 good)

v () RepaintBoundary
diagnosis: this is an outstandingly useful repair

v i i Container \

v = Center - v _: Container
v [+] SizedBox.expand null ©
v = Stack padding: null @
—vV]m Positioned clipBehavior: Clip.none @
v [+] SizedBox bg: Color(0xff000000)
© CustomPaint fg: null @
_ v |=. Positioned constraints: null @
oM CionAdD A~ ' margin: null @
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Skia WASM Debugger

SKPto | Choose file | flutter_03.skp

open:

Filter| IDrawAnnotation Range‘ 0 {116 | Clear

Show By Op-Id |4 < p > p|Delayinms

11 2 Restore Zoom

2 3 Save Zoom

3 3 Concat44

4 a Save Zoom

5 a4 SetM44

6, DrawRect [0 0200 200] 32

7 3 Restore Zoom

8 2 Restore Zoom

9 Restore Zoom

0 5 Save Zoom

i1 o SetM44

2 » DrawRect [10 90 401.429 110] (33

3 2 DrawTextBlob [327.953 90.2139 411.823 108.794]

4 Restore Zoom

5 Drawlmage

6 DrawTextBlob [12.6333 704.729 364.674 724.636]

7 Drawlmage

8 DrawTextBlob [12.6333 784.729 325.674 804.636]

9 DrawPath @

'0 2 Save Zoom

" 2 SetM44

2 3 Save Zoom

'3 3 CIipReCt [0 24 411.429 80]

‘4 3 DrawTextBlob [17 44.5 229.047 59.5]

'5 2 Restore Zoom

'6 Restore Zoom

7 2 Save Zoom
\'8 ~ Concatd4

SKP Image Resources

115

B cru
D Light/Dark

D Display GPU Op Bounds

D Display Overdraw Viz

» GPU Op Bounds Legend
v Overlay Options

D Show Clip

D Show Android Device Clip Restriction

D Show Origin

Clip
35 315
1405 2837
v Histogram
frame range
20 20
20 20
20 20
10 10
10 10

©

- = N DD DD DN PO N
- = = NN N DD DND PO N O

1
117 Total

Matrix

350 0705
0 350315
0 0 10
0 0 01

name
DrawPoints
Restore

Save

Concat44
DrawRRect
SetM44
DrawTextBlob
DrawRect
DrawPath
ClipRect
Drawlmage
DrawPaint
DrawShadow
BeginDrawPicture
DrawArc

EndDrawPicture

Command which shaded the

selected pixel: 56

Ml e

Jump




Skia WASM Debugger

SKPto | Choose file | flutter_04.skp

open:

Filter| IDrawAnnotation Range o {104 | Clear

Show By Op-Id 4 < p > p|Delayinmsyg

(¥4 4 UrawHHect | £2 )

13 4 DrawRRect @

4 4 DrawRRect @

5 4 DrawRRect @

6 4 DrawRRect

7 3 Restore Zoom

8 5 DrawRect [201.429 90 401.429 290] 32

19 o Restore Zoom

0 » DrawRect [10 90 401.429 110] (33

i1 2 DrawTextBlob [327.953 90.2139 411.823 108.794]

2 Restore @

3 Drawlmage

4 DrawTextBlob [12.6333 704.729 364.674 724.636]

5 Drawlmage

6 DrawTextBlob [12.6333 784.729 325.674 804.636]

7 DrawPath @

8 o Save @

9 o SetM44

0 3 Save @

i1 3 ClipRect [0 24 411.429 80]

2 3 DrawTextBlob [17 44.5 229.047 59.5]

i3 o Restore Zoom

4 Restore Zoom

5 5 Save Zoom

6 5 Concat44

7 3 Save Zoom

8 3 SetM44

9 4 Save Zoom
A

SKP Image Resources

116

B cru
D Light/Dark

D Display GPU Op Bounds

D Display Overdraw Viz

» GPU Op Bounds Legend
v Overlay Options

D Show Clip

D Show Android Device Clip Restriction

D Show Origin

Clip
35 315
1405 2837

v Histogram
frame range

20 20

16 16

16 16

10

©
iy
o

- = N DD NN OO N
- = = NN N NN PO O N ©

1
105 Total

Matrix

350 00
0 3500
0 0 10
0 0 01

name
DrawPoints
Restore

Save

DrawRRect
Concat44
DrawTextBlob
DrawRect
SetM44
DrawPath
ClipRect
Drawlmage
DrawPaint
DrawShadow
BeginDrawPicture
DrawArc

EndDrawPicture

Command which shaded the

selected pixel: 48

Ml -

Jump
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oit checkout tags/rasterThreadDegradation

118



e fast_chart.dart Emulator: [}, Pixel 4 XL API 31
FEquULIeU LIdIrruoEeriLes<ivdiLd”? SEIrLes
q ' A2 ~ v OO0 D0 « ¢ 8 @H

2:12

required double maxHeight,
F) {
final dataSource = series.dataSource; Flutter Fast Chart Demo

final children = <Widget>[];
total: 310

final perAxisYIncrement = maxHeight / 50;

for (int 1 = 0; i < dataSource.length; i++) A{
final data = dataSourcel[i];
final axisYValue = series.yValueMapper(data, 1i);

final top = maxHeight - perAxisYIncrement * axisYValue;

children.add(
Positioned(
top: top,
left: 10,
child: SizedBox(
width: 14,
height: 20,
child: RichText(
textAlign: TextAlign.end,
overflow: TextOverflow.fade,
softWrap: false,
maxLines: 1,
text: TextSpan(
text: axisYValue.toString().padLeft(3, '0'),
style: DefaultTextStyle.of(context).style.copyWith(
color: Colors.white,
fontSize: 8, // try to increase fontSize to 10.0 “Raster m




Kak »ke noHamb, 2ge npobaemMa B Raster Thread?
Kok NpOaHOAU3UPOBOMb CAOXHOCMb HOWE20 PeEHgepUHz2Q”
SkiaDebugger!
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> flutter screenshot —-type=skia ——observatory-url=http://127.0.0.1:56548/151S-f6aWwc=/ws



122




e fast_chart.dart e save_layer_demo.dart e main.dart Emulator: (L Pixel 4 XL API 31

import ... LGOI 0 <0 8@ D

9:16
void main() {

edebugProfilePaintsEnabled Flutter Fast Chart Demo

debugProfileBuildsEnabled
total: 110

runApp (MyApp());

class MyApp extends StatelessWidget {
@override
Widget build(BuildContext context) {

Debug: = % main.dart
a | Debugger El Console @ EH 4 & R

# 1 Launching on sdk gphoneé64 armé4 in debug mode...
Running Gradle task 'assembleDebug'...
v Built build/app/outputs/flutter-apk/app-debug.apk.
Installing build/app/outputs/flutter-apk/app.apk...
W/FlutterActivityAndFragmentDelegate( 6852): A splash screen was provided to Flutter, but th:
Debug service listening onf ws://127.0.0.1:56548/151S-fé6aWlwc=/ws
Syncing files to device sdk gphoneé4 armé4...
Instance of _Closure
Instance of _Closure
D/EGL_emulation( 6852): app_time_stats: avg=258.78ms min=7.21ms max=6777.60ms count=28
Instance of _Closure
Instance of _Closure
Instance of _Closure
Instance of _Closure




rﬁ SKP Debugger

(& @& debugger.skia.org

Skia WASM Debugger R
SKP to ‘ Choose file ’flutter_01.skp User File version:
open: Guide 88
Filter| IDrawAnnotation Rangelo |{419 | Clear
e‘ : I St Lo FEeailess . GPU D Display GPU Op Bounds
Show By Op-Id | |4 < p > p|Delayinmsg
192 5 SetMa4 a g| [ aa | Q D Light/Dark D Display Overdraw Viz
193 3 DrawTextBlob [360.429 543.571 374.429 557.571] (/1) : gszl‘:‘l” g:t‘i';':: Legend
194 4 Save Zoom D Show Clip
195 Concat44
- D Show Android Device Clip Restriction
196 3 Restore Zoom
D Show Origin
197 o Restore Zoom
98, DrawShadow EDED Clip Matrix
199 » DrawPath (352] 35 315 350 00
1405 2837 0 3500
00 3 Save 0 0
101 3 SetM44 o) (0 ()]
102 3 DrawTextBlob [359.429 607.571 376.429 625.571] @ v Histogram
03 4 Save Zoom frame range name
04 c 144 118 118 DrawTextBlob
onca
4 116 116 DrawPoints
i o | - Mot Zeom 105 105 DrawRRect
106 2 Restore Zoom 20 20 Restore
07 Restore Zoom 20 20 Save
9 9 Concat44
i 2 Sikings 6 6 DrawRect
10 3 Save 5 5 DrawPath
H1 3 Concat44 3 3 DrawShadow
12 3 Concat44 2 2 ClipRect
113 3 DrawRect [-40 28 40 40] 2 2 Drawlmage
2 2 DrawPaint
o 3 bbb T v @ 1 1 BeginDrawPicture
15 3 DrawTextBlob [-16.2891 29 16.3438 37] @ b 1 EndDrawPicture
116 2 Restore Zoom 420 Total
selected pixel: 16
118 Restore Zoom
119 i Postion
L EndDrawPicture Zoom (755. 2069) |
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-

¥4 SKP Debugger x ¥ SKP Debugger

& @& debugger.skia.org
Skia WASM Debugger 413ca10
SKP to Choose file | flutter_02.skp User File version:
open: Guide 88
Filter IDrawAnnotation Rang 0 | 649¢| Clear SKP |mage Resources . GPU D D|Sp|ay GPU Op Bounds
Show By Op-Id |4 < p > p|Delayinmsg
467 5 SetM4a B g| ™M g D Light/Dark D Display Overdraw Viz
468 5 DrawTextBlob [360.429 543.571 374.429 557.571 d gs;lgs g:t‘i';‘:ss Legend
469 Save Zoom .
4 Flutter Fast Chart Demo D Show Clip
470 Concat44
- D Show Android Device Clip Restriction
471 3 Restore Zoom total: 810
D Show Origin
472 o Restore Zoom
1473 » DrawShadow (3992 ] 3993 ] Clip Matrix
1474 » DrawPath (3994 0 0 1000
1440 2872 0100
475 3 Save 0010
476 3 SetM44 ‘ | 0001
477 g DrawTextBlob [359.429 607.571 376.429 625.571] v Histogram
|
. ‘ frame range name
:::Z 4 zave — 230 | 830 830 Restore
) onca
4 il A 819 819 Concat44
480 PN i Restore ool | | 818 818 DrawTextBlob
1481 > Restore Zoom | 816 816 DrawRect
1482 Restore Zoom | 812 812 ClipRect
483 , Save Zoom | | 810 810 SaveLa.er
184 SetMa4 ‘ G, 792 792 DrawPoints
b et
b 2 ‘ '““' | ‘ 754 754 DrawRRect
N LT |
1485 3 Save | | 20 20 Save
486 3 Concat44 | i + 10 10 SetM44
1487 3 Concat44 1 | | I’“nun “H” 5 5 DrawPath
488 5 DrawRect [-40 28 40 40] (3996 ‘ | l ‘ ' l C 3 3 DrawShadow
00 M 010 AR AN HEAL A A ELGEA AR WA I 1 2 2 Drawlmage
1489 3 DrawRect [-40 28 40 40] 2 2 DrawPaint
1490 3 DrawTextBlob [-16.2891 29 16.3438 37] 1 1 BeginDrawPicture
491 o Restore Zoom 1 1 EndDrawPicture
1492 Restore Zoom 6495 Total
4 Command which shaded the
493 Restore Zoom selected pixel: 0
L'494 EndDrawPicture Zoom N y
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‘:. SKP Debugger X ‘:‘ SKP Debugger

@ debugger.skia.org

Skia WASM Debugger a13call
SKP to Choose file | flutter_02.skp User File version:
open: Guide 88
Filter| IDrawAnnotation Range o  [1649¢| Clear
: 2 Image Fiesources . GPU D Display GPU Op Bounds
ShowByOp-ld | |4 < p > p|Delayinmsy
67 5 SetMdd B g| (s || g D Light/Dark D Display Overdraw Viz
468 3 DrawTextBlob [360.429 543.571 374.429 557.571] : gsg'l(a);, OB;tT::Ss e
1469 Save Zoom :
- Flutter Fast Chart Demo D Show Clip
470 Concat44
- D Show Android Device Clip Restriction
471 3 Restore Zoom total: 810
D Show Origin
1472 o Restore Zoom
473, DrawShadow (3992 ] 3993 ] Clip Matrix
474, DrawPath (3994 ] | 0 o0 1000
‘ 1440 2872 0100
1475 3 Save Zoom | 0010
476 5 SetMd4 | 0001
1477 3 DrawTextBlob [359.429 607.571 376.429 625.571] | v Histogram
478 4 Save Zoom ‘ | | frame range name
s & T 830 830 Restore
| 2 ~onca (0F A | i 819 819 Concat44
150 P [y Restore o A (LY 818 818 DrawTexiBlob
1481 > Restore Zoom | | | | | 816 816 DrawRect
1482 Restore Zoom I | 812 812 ClipRect 0
1483 Save Zoom L | & S e e
e = v | ‘ ‘ 792 792 DrawPoints
‘ et L | | |
: 2 | | 754 754 DrawRRect
485 PN il Save it | | 20 20 Save
1486 5 Concatd4 | (A 10 10 SetM44
487 5 Concat44 ; M | 28 > rawiat
1488 3 DrawRect [-40 28 40 40] (3996 | g ‘ l: | | ‘ | ’ ' | 3 3 DrawShadow
00 LA A0 AT DR R 2 2 Drawlmage
1489 3 DrawRect [-40 28 40 40] 3997 . 2 2 DrawPaint
1490 5 DrawTextBlob [-16.2891 29 16.3438 37] 1 | BeghBrewEichie
491 o Restore Zoom 1 1 EndDrawPicture
1492 Restore Zoom 6495 Total
" Command which shaded the
e Restore Zoom selected pixel: 0| Jump
L'494 EndDrawPicture Zoom . o
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13 gokyMeHmMauyuu Npo savelayer

httos://api.flutter.dev/flutter/dart-ui/Canvas/savel ayer.html

Performance considerations
Generally speaking, savelLayer is relatively expensive.

There are a several different hardware architectures for GPUs (graphics
processing units, the hardware that handles graphics), but most of them
involve batching commands and reordering them for performance. When
layers are used, they cause the rendering pipeline to have to switch render

target (from one layer to another).

Render target switches can flush the GPU's command buffer, which typically
means that optimizations that one could get with larger batching are lost.

Render target switches also generate a lot of memory churn because the GPU
needs to copy out the current frame buffer contents from the part of memory
that's optimized for writing, and then needs to copy it back in once the

orevious render target (layer) is restored.
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https://api.flutter.dev/flutter/dart-ui/Canvas/saveLayer.html
https://api.flutter.dev/flutter/dart-ui/Canvas/saveLayer.html
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git checkout tags/savelLayerDemoloShowl heDifferences
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ﬂ transparent_items_painter.dart ﬂ text_painter_in_save_layer.dart ﬂ geometry.dart ﬁ save_layer_demo.dart g license.txt ﬂ asset_bundle v 0‘.

Flutter Save Layer Demo “%

///

/// Mei MoxeM B npuHuune obouTucb u 6e3 save layer, ykasas blend mode
/// npu dopMupoBAHUU KUCTU
///
if (useSavelLayer) A
canvas.savelLayer(
Offset.zero & size, Paint()..blendMode = BlendMode.multiply);

rectPaint = Paint()
..color = index.isEven
? Colors.red.withOpacity(1)
: Colors.green.withOpacity(.9)
..Style = PaintingStyle.fill;
} else {
rectPaint = Paint()
..color = index.isEven ? Colors.red : Colors.green
..Style = PaintingStyle.fill
. .blendMode = BlendMode.multiply; // try to remove it
70 ® }

var positive = math.Random().nextBool();

canvas.translate(size.width / 2, size.height / 2);

canvas.rotate((positive ? 2 : -2) * math.pi * math.Random().nextDouble());
canvas.translate(-size.width / 2, -size.height / 2);

canvas.drawRRect(
RRect.fromRectAndRadius(rect, Radius.circular(24)), rectPaint);

final span = TextSpan(



Colors.green

ry to remove 1t

ht / 2);
i * math.Random().nextDouble());:
ight / 2);
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https://flutter.dev/docs/perf/rendering/best-practices#apply-effects-only-when-needed

Apply effects only when needed

Use effects carefully, as they can be expensive. Some of them invoke savelLayer () behind the scenes, which can be an
expensive operation.

Why is savelayer expensive?

Calling savelLayer () allocates an offscreen buffer. Drawing content into the offscreen buffer might trigger render
target switches that are particularly slow in older GPUs.

Some general rules when applying specific effects:

e Use the Opacity widget only when necessary. See the Transparent image section in the Opacity API page for an
example of applying opacity directly to an image, which is faster than using the Opacity widget.

e Clipping doesn't call savelLayer () (unless explicitly requested with Clip.antiAliasWithSavelayer) so these
operations aren't as expensive as Opacity, but clipping is still costly, so use with caution. By default, clipping is
disabled (C1ip.none), so you must explicitly enable it when needed.

Other widgets that might trigger savelLayer () and are potentially costly:

ShaderMask
ColorFilter
Chip—might cause call to savelLayer() if disabledColorAlpha '= @xff

Text—might cause call to savelLayer () if there’'s an overflowShader
Ways to avoid calls to savelLayer():

e To implement fading in an image, consider using the FadeInImage widget, which applies a gradual opacity using the
GPU'’s fragment shader. For more information, see the Opacity docs.
e To create arectangle with rounded corners, instead of applying a clipping rectangle, consider using the

borderRadius property offered by many of the widge;tscslasses.


https://flutter.dev/docs/perf/rendering/best-practices#apply-effects-only-when-needed
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PekoMeHQauuu

httos://flutter.dev/docs/perf/rendering/best-practices
httpos://flutter.dev/docs/perf/rendering/ui-performance

Cmapalmecb 06HOBASIMb COCMOAHUSA BUQXKEMOB HEOOABWUMU NOPUUAMU
O6bHoBASUME COCMOAHUE MOALKO MO02QQ, KO2Qa 3MO gelCmMBUMEALHO
HEeobxoQUMO

He gepxxume 60AbwUue BblvucAeHUS B build Memoge. EcAau ecmb maxeable
onepauuu, BbiIHOCUME UX B OMQEAbHbIU U30ASM

MuHUMU3UpPYUMEe UCNOAB3OBOHUE QOPO2UX BUQKEMOB, UCNOAL3YOW,UX
MaXkeAble onepauuu ¢ bummanamu, adpekmamu muna Blur, Opacity, u
npoYue, Komopble aBAdtOMCH NpuYUHOU nogaBAeHUSd savelayer (https://
flutter.dev/docs/perf/rendering/best-practices#apply-effects-only-when-
needed ).

cnoab3lyeme RepaintBoundary gaa usoAguuu cBoUux aHUMaUUU.
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https://flutter.dev/docs/perf/rendering/best-practices#apply-effects-only-when-needed
https://flutter.dev/docs/perf/rendering/best-practices#apply-effects-only-when-needed
https://flutter.dev/docs/perf/rendering/best-practices#apply-effects-only-when-needed
https://flutter.dev/docs/perf/rendering/best-practices
https://flutter.dev/docs/perf/rendering/ui-performance

MHCmMpyMeHmMbl

Flutter Dev Tools
Flutter Performance Tool Window
Performance Overlay

Observatory
SkiaDebugger (https://debugger.skia.org/ )
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https://debugger.skia.org/

[lpexxgeBpeMeHHaa onmuMu3auua?

¢ AedCcmBUMEABHOCMb MAKOBAQ, YMNO HO MHO2UE BONPOCHI 06 oNnMuMU3auUUU
NOOU3BOQUMEABHOCMU €CmMb MAKOU omBem - «3aBUCUM OM
ob6cmosmenbcmBy. Cmoum AU 32mMAaA KOHKPEMHAa oNMUMU3QUUa QA 3Mo20
KOHKOPEMHO20 BUQXEMA YCUAUU U 3ampam HQ 06CAyuBaHUEe? ViMeem AU
CMbICA MAOKOU NOGX0Q B QOHHOU KOHKpemMHOU cumyauuu?

 Umobbl omBemMuUMb HO MU BONPOCLI - HEOBXOgQUMO MmecmupoBaHUE U
usMepeHua. OnpegeAaume KOAUYECMBEHHO, KOKOE BAUSHUE MOXXem OKQ3aMmb

MAaKAa4q onmuMu3auud HO NPOoOU3BOgQUMEAbHOCMb, U hpuMUume peueHuUe HQ
OCHOBE 52MmMuXx QQAQHHbDbIX.

137



- CAU BOM noHpaBUAQCb Observatory, noggepxxume [emuuyuto
#ReviveObservatory

Revive Observatory launching as a hidden action
https://github.com/flutter/flutter-intellij/issues/4278

Revive Observatory launching as a hidden action #4278

ds84182 opened this issue on 14 Jan 2020 - 3 comments

I T ———
@ ds84182 commented on 14 Jan 2020 @ Sah

The buttons for opening Observatory were recently removed. For things that DevTools doesn't handle (like traversing through
live object instances), the Observatory is still a useful tool for developers who know how to use it.

Currently to get the Observatory URL for an app launched via IntelliJ, you have to open DevTools and extract the Observatory
URL from the DevTools URL. This is unwieldy because it's percent encoded, and you end up spawning a DevTools instance
that you aren't going to use.

Hidden actions can be surfaced in IntelliJ using Ctrl-Shift-A search. This allows devs to be directed to DevTools for their
general needs, but those who know about the Observatory can get to it. Other hidden actions (like opening the settings
registry) are also exposed this way, and VS Code has a similar "hidden action search" with Ctrl-Shift-P.

cc @devoncarew

©) (& 2

All Classes Files Symbols Actions Git Include non-projectitems Y Ll
devtools Type / to see commands

& Open Flutter
Open Flutter DevTools

Enable embedding DevTools in the Flutter Inspector tool window

= Troubleshoot Device Connections

e right split Next Tip


https://github.com/flutter/flutter-intellij/issues/4278
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AHgpeu CMUpPHOB

YW https://twittercom/dushesatwork

© https//tme/dushes_at_work
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