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MeHa xopowo BUQHO && CAbIWHO?

CmaBbme + | eCAU BCE XOPOWO
Hanuwume B yam, ecAU eCmb NPOBAEMBI



Tema 21. AHOAU3 pabombl NPUAOXKEHUS.
CoxpaHaeM 60 fps B cekyHQy

OHNANH-OBPA30BAHUE



LleAb ypoka

* HayuyumbCca QHOAU3UOOBOMb
NEOU3BOgQUMEABHOCMb

* Hoxogumb cAQbble MECMAO B NPUAOXKEHUU U
UCNOABASIMb UX
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Jank

Android Emulator - Pixel_4_XL_API_30:5554
7:48 @ *4n , _

Hello Stream! Q)

Becb Ball KOA4 BbINOJIHAETCSH B
OJHOM MNOTOKE
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Explicit Animations - AnimatedBuilder 0




AHOAU3 NOPOU3BOQUMEABHOCMU HO SMYASIMOPE

Android Emulator - Pixel 4 XL_API _30:5554
4:08 G '@ . X _
%,

¢

Explicit Animations - AnimatedBuilder O




Debug, Profile, Release

o https://flutter.dev/docs/testing/build-modes

 Debug

* Profile - OTOT pe>xum HEOQOCTYNEH B SMYJIATOPE (CUMYSIATOPE) MO NPUYNHE, YTO NoBEOEHNE B
AMYJIATOPE HE OJAET peasibHOWM KapTUHbI NPOU3BOANTENIBHOCTU MPUSTOXKEHUS. DTOT PEXUM
o4yeHb O/IM30K K pexxnmy Release, 3a nckitoMEHNEM TOrO, YTO ECTb JIOITUHI, TPAacCUpoBKa
cobbiTnn n VM Service, KOTOpbIY MO3BOSIFET BaM NMOAKNOUUTBCS npuy nomoLun Deviools nnu
Observatory. Flutter ymbiluneHHO He pa3pellaeT 3anyck npunoxxeHnsa B Profile peneem Ha
AMYNIATOPE, TaK KakK 3TO HE MMEET CMbICNa.

 Release - B aTtoMm pexxnme mbl nosiydaem AoT cbopKy, HET HUMKAKOW OTIago4vHOoOU MHopmMaumn,
HeT TpaccupoBku cobbiTun. Tree Shaking BbIbpocun BeECb HEUCMOJIb3YEMbIN KOA.



https://flutter.dev/docs/testing/build-modes

HeMHO20 BCNOMHUM NPO ycmpoucmBo Flutter

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

Ul Thread

Throttle Layer Tree II

GPU Thread :
Compositor

GL or Vulkan



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

HeMHO20 BCNOMHUM NPO ycmpoucmBo Flutter

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

Platform Thread
. : : y

Dart Ul Thread GPU Thread 10 Thread

.Input Events

> - T:exture Fetch/Decompression .

Vsync Pulses .

|
| | -
1

()
O
.
|_
e
)
>
©
—
-
O
-
—
o
7))
-
O
@)

Layer Tree to GPU
Command Buffer

'| Re-arm Vsync Latch
! >



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

| lomoku

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

* Ul - B aTOM NnoToOKe BbINOJIHAETCSA KO, BaLlero npuao>XeHusi, B TOM YMUCie NMOCTPOEHME
Bup>keTa Build, dbopmMmnpoBaHne oepeBa aNNIEMEHTOB, AepeBaA TeHOepa, KoMno3nyus,
nocTpoeHne Render View. B peaynbTtate Mbl MNoJsiydaemM HEKOE onmMcaHne Toro, YTo AOJIKHO
ObITb HA 3KpaHe (Scene). IOTO onncaHne He 3aBUCUT OT TOro, YemM OYOET PEHOEPUTLCH
(OpenGL, Vulkan) n B koHe4yHOM uTOore oHo nepepaetcd B notoke Raster (GPU).

* Raster (GPU) - 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.



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

| lomoku

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

* Platform - 3gecb BbinosiHAeTcHa Ko, nnarnHoB (platform channel).

e |[/O - 3aecb BbIinonHsAOTCA BCce onepaunn 10, Takme Kak obpalleHnsa K CeTn Ui K dpanioBon
CUCTEME.



https://flutter.dev/docs/perf/rendering/ui-performance#flutters-threads
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flutter run —debug
flutter run —profile
flutter run —release
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Observatory

Observatory > vm@ws://127.0.0.1:58080/eqaEwSB5pfk=/ws

Process
pid 13809
current memory 264.5MB
peak memory 269.2MB
malloc memory unavailable
malloc allocation count unavailable
view malloc profile view process memory
VM
name vm@ws://127.0.0.1:58080/eqaEwSB5pfk=/ws
version 2.10.4 (stable) (Wed Nov 11 13:35:58 2020 +0100) on "android_ia32"
embedder Flutter
current memory 81.8MB
started at 2020-12-24 19:41:34.757
uptime 0:04:36.095000

refreshed at 2020-12-24 19:46:10.853

see flags view timeline

Isolate Group 17964230205068528000 (main.dart)

Isolate 3480225669762223 (main) idle [debug]

new-space 512.0KB of 8.0MB / old-space 47.9MB of 50.4MB / heap 48.4MB of 58.4MB

debugger class hierarchy cpu profile cpu profile (table) allocation profile heap snapshot heap map metrics persistent handles ports logging
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Observatory

O & chrome://tracing X

<& (G2 O I e (o1 -Wllchrome://tracing w O %N @ Incognito

Record | Save | Load | A A Flow events || Processes || View Options — || » | ?

Nothing selected. Tap stuff.
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Observatory - Timeline

Observatory > vm@ws://127.0.0.1:8081/_J81YR10aLk=/ws > timeline

Timeline settings

Recorder: Ring
Recorded Streams Profile:  [None - Dart Developer| - Flutter Developer| - VM Developer - All
Recorded Streams: JAPI (UCompiler (UCompilerVerbose Dart (Debugger E4Embedder B4GC (isolate (VM
B Flow events || Processes || View Options — || » [ ?
ns . _ . |10,395 ms . . . |10,400 ms . _ . |10,405 ms . . . |10,410 ms . . . |10,415 ms . . . |10,420 ms
v 1.i0 (14891) v
@
N
v 1 p|atf0rm (1 4833) M... VSYNC M VSYNC 2)
Vsy VeuncE | o5
— 6,"
SceneDisp|ay|_ag SceneDisplaylLag SceneDisplaylLag E]
v 1.raster (1 4890) Messag... MessageLoop::FlushTasks MessageLoop::FlushTasks >
GPUR... GPURasterizer::Draw GPURasterizer::Draw ,‘, 0]
Pipel... PipelineConsume PipelineConsume a
Ras... Rasterizer::DrawToSurface Rasterizer::DrawToSurface ‘
And... CompositorContext::ScopedFrame::Raster SkCanvas::Flush Andro... CompositorContext::SoopedFrame::Flasi‘ T
LayerTree::Preroll LayerTree::Paint LayerTree::Preroll LayerTree::Pz| |"’| g
ContainerLayer::Preroll  TransformLay... ContainerLayer::Preroll TransformLayer:‘!P!lmﬂ g
TransformLayer::Preroll  Transfor... Pic TransformLayer::Preroll * TransformLayer::Paint %
1 item selected. Slice (1)
Title Build Event(s) Link
Category Dart Overlapping samples Sample at 10,411.969 ms
User Friendly Category  other Preceding events 10 events of various types
Start 10,411.593 ms  All connected events 128 events of various types
Wall Duration 1.162 ms
CPU Duration 0.808 ms
v Args
mode "basic"
isolateld "isolates/2367737761583979"
isolateGroupld "isolateGroups/5230993715070334665"
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Observatory - Timeline

Observatory > vm®@ws://127.0.0.1:8081/_J81YR10aLk=/ws > timeline

Timeline settings

Recorder: Ring
Recorded Streams Profile:  |None| - [Dart Developer| - Flutter Developer - VM Developer| - All
Recorded Streams: CJAPI (JCompiler (JCompilerVerbose EDart (JDebugger BdEmbedder BGC [isolate (VM
A4 Flow events || Processes || View Options |Gpu Sof3[e ||l » | ?
| . . . |5,240 ms . . . |5,250 ms . . . |5,260 ms . . . |5.270 ms | . . |5.280 ms | . . |5,290 ms
9.043 ms .
» Pipelineltem T
VsyncSchedulingOverhead 5
1.ui (14889): Trace Event Sample ®
v 1.Ui (1 4889) e %
a 5
H
ny
oY)
v DartWorker (15623) =
S
o

1 item selected. Slice (1)
Title Build Event(s) Link
Category Dart Overlapping samples 10 Samples
User Friendly Category  other Preceding events 10 events of various types
Start 5,167.215 ms  All connected events 54 events of various types
Wall Duration 91.912 ms
CPU Duration 19.817 ms
v Args
mode "basic"
isolateld "isolates/2367737761583979"
isolateGroupld "isolateGroups/5230993715070334665"
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Observatory - Save and Load

< C ® Chrome tracing % O W S %N
Record || Save || Load | dart-timeline-2020-12-24.json Flow events || Processes || View Options — || » | ?
|5,734 ms . . . |5,736 ms . . . |5,738 ms . . . |5,740 ms . . . |5,742 ms

1

0}

22

N

o®

@

o

o @

@ <

a

+ )

Frame Request Pending 4 .

» Pipelineltem =) =

VsyncSchedulingOverhead -

1.ui (19297): Trace Event Sample 2
v 1.Ui (1 9297) MessagelLoop::FlushTasks

VsyncProcessCallback

Animator::BeginFrame 'cs_:

Framework Workload ,E’_

Engine::BeginFrame %

=

Frame <

Animate Build La Compositing bits Paint Compositing

v DartWorker (19412) >

=l

w

Nothing selected. Tap stuff.
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Observatory - [lpobyem

Observatory > vm®@ws://127.0.0.1:56095/g43IEQB7cdg=/ws > timeline

Timeline settings

Recorder: Ring
Recorded Streams Profile: |None| - Dart Developer - Flutter Developer - VM Developer| - All
Recorded Streams: API (JCompiler (JCompilerVerbose Dart [ Debugger BEmbedder E4GC [lisolate (VM
Sl Flow events || Processes || View Options
[0s . . . . |15 . . . . [2's . . . . |3s
CPU usage

v Process 19268
Pipeline Depth:

RasterCache:

v 1.i0 (19299)

Nothing selected. Tap stuff.

Obwee BpemA BbINOSHEHMA
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Observatory - Timeline - WASD

Observatory > vm@ws://127.0.0.1:8081/_J81YR10aLk=/ws > timeline

Timeline settings
Recorder: Ring

Recorded Streams Profile: - |Dart Developer - Flutter Developer - [VM Developer - All
Recorded Streams: JAPI (JCompiler (JCompilerVerbose EDart (JDebugger BdEmbedder (JGC [isolate (JVM

Chrome Tracing Help

Navigation General
w/s Zoom in/out (+shift: faster) 1-4 Switch mouse mode

a/d Pan left/right (+shift: faster) shift Hold for temporary select
-»/shift-TAB Select previous event space Hold for temporary pan

«/TAB Select next event / Search
Mouse Controls enter Step through search results

f Zoom into selection
z/0 Reset zoom and pan
g/G Toggle 60hz grid

v Highlight VSync
.. h Toggle low/high details
Select mode m Mark current selection
drag Box select

. p Select power samples over
cmd -click/drag 'So‘;gci;;enms to the current current selection interval

double click Select all events with same Show Ior hide the scripting
title console

? Show help
Pan mode

drag Pan the view

click Select event
alt-mousewheel Zoom in/out
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developer.Timeline.startSync( some event name');

/// 3pecb nobon CUHXPOHHLIN KOO

developer.Timeline.finishSync();




final timelineTask = TimelineTask()
. .Start (
‘Some event name',
arguments: <String, dynamic>{},

) 7

/// 3pecb nwbonm Kop, B TOM 4yucsie B OPYroM usonsaTe

timelineTask.finish();







Observatory - Tracing - lNpobyem

Observatory > vm@ws://127.0.0.1:56095/g43IEQB7cdg=/ws > timeline

Timeline settings

Recorder: Ring
Recorded Streams Profile:  |None - [Dart Developer| - Flutter Developer - VM Developer - All
Recorded Streams: JAPI (JCompiler (JCompilerVerbose Dart ([ Debugger [ JEmbedder BGC [isolate (VM
Aisd Flow events || Processes || View Options ||ss 0
183,950 pis . . . 84,000 s . . . 84,050 s . . . 84,100 s | . . |84,150 s '
- 55 us >
SIS TR T —
ImageCache.putlfAbsent
listener
1.ui (19297): Trace Event Sample

v 1.ui (19297)

DartWorker (19969)
« DartWorker (19989) I \
1 item selected. Slice (1)
Title clipping the image
Category Dart
User Friendly Category  other
Start 84.089 ms
Wall Duration 0.055 ms
CPU Duration 0.055 ms
v Args
isolateld "isolates/3133821675280135"
isolateGroupld "isolateGroups/16293999248976435424"
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Observatory - Tracing - lNpobyem

Observatory > vm@ws://127.0.0.1:56095/g43IEQB7cdg=/ws > timeline

Timeline settings

Recorder: Ring
Recorded Streams Profile:  |None - |[Dart Developer - Flutter Developer - VM Developer - All
Recorded Streams: API (JCompiler [JCompilerVerbose EDart [ JDebugger BdEmbedder B4GC (lisolate (VM
Rad Flow events || Processes || View Optioi
ms |1,960ms |1,980ms . . . |2000ms
fetchCocktailDetails fetchCocktailDetails
Frame Request Pending Frame... Frame Request Pending
ImageCache.putlfAbsent
» Pipelineltem o
Vsyn cScheduIingOve rhead VsyncS... VsyncSchedulingOverhead
1.ui (19297): Trace Event Sample
v 1.Ui (19297) Mes... Messageloop::FlushTasks
Vsy... Engine::Notifyldle V...
Anima... IdleGC A..
Fra... CollectNewGeneration Fra
1 item selected. Async Slice (1)
Title fetchCocktailDetails Event(s) Link
Category Dart Overlapping samples 78 Samples
Start 1,750.620 ms
Wall Duration 572.674 ms
v Args
id "16943"
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Observatory - CPU - NpoduaupoBaHue koga

Flame chart
This tab of the profiler shows CPU samples for the selected frame event (such as Layout in the following example). This chart should be

viewed as a top-down stack trace, where the top-most stack frame calls the one below it. The width of each stack frame represents the
amount of time it consumed the CPU. Stack frames that consume a lot of CPU time may be a good place to look for possible performance

improvements.

Call tree
The call tree view shows the method trace for the CPU profile. This table is a top-down representation of the profile, meaning that a method

can be expanded to show its callees.

Bottom up
The bottom up view shows the method trace for the CPU profile but, as the name suggests, it’s a bottom-up representation of the profile. This

means that each top-level method in the table is actually the last method in the call stack for a given CPU sample (in other words, it’s the leaf

node for the sample).
In this table, a method can be expanded to show its callers.

Tooling u nouck npobaem - Observatory



Observatory - CPU - todo: 3aMeHU KOpMUHKY

Observatory > vm@ws://127.0.0.1:56095/g43IEQB7cdg=/ws > main > package:cocktail_app/profiling/animated_builder.dart

dependencies (4){ @ }
scripts (2){ = }
classes (6){ # }

variables (1){ = }

1 import 'dart:developer’; tb C3
2 import 'dart:io';

3 import 'dart:math’';

4

5 import 'package:flutter/material.dart’;

6

7 const double logoSize = 200.0;

8

9 class ArcClipper extends CustomClipper<Path> ({

10 final double clipFactor;

11

12 ArcClipper(this. clipFactor);

13

14 @override

15 Path getClip(Size size) {

16 0.35% 0.00% Timeline.startSync('clipping the image');

17 final radius = size.width / 2;

18 final center = Offset(size.width / 2, size.height / 2);
19 final angle = pi * 2 * clipFactor;
20 0.03% 0.00% final path = Path()
21 . .moveTo(center.dx, center.dy)
22 ..lineTo(center.dx, center.dy - radius)
23 3.59% 0.00% . .arcTo(calculateRect (center, size), -pi / 2, angle, true)
24 ..lineTo(center.dx, center.dy)
25 ..close();
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Observatory - CPU - NpoduaupoBaHue koga

Observatory > vm@ws://127.0.0.1:56095/g43IEQB7cdg=/ws > main > package:cocktail_app/profiling/animated_builder.dart

dependencies (4){ @ }
scripts (2){ = }
classes (6){ # }

variables (1){ = }

1 import 'dart:developer’; tb C3
2 import 'dart:io';

3 import 'dart:math’';

4

5 import 'package:flutter/material.dart’;

6

7 const double logoSize = 200.0;

8

9 class ArcClipper extends CustomClipper<Path> ({

10 final double clipFactor;

11

12 ArcClipper(this. clipFactor);

13

14 @override

15 Path getClip(Size size) {

16 0.35% 0.00% Timeline.startSync('clipping the image');

17 final radius = size.width / 2;

18 final center = Offset(size.width / 2, size.height / 2);
19 final angle = pi * 2 * clipFactor;
20 0.03% 0.00% final path = Path()
21 . .moveTo(center.dx, center.dy)
22 ..lineTo(center.dx, center.dy - radius)
23 3.59% 0.00% . .arcTo(calculateRect (center, size), -pi / 2, angle, true)
24 ..lineTo(center.dx, center.dy)
25 ..close();
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Observatory - CPU - INpobaemMma B Ul nomoke - Demo
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Observatory - CPU - NpoduaupoBaHue koga

Observatory > vm@ws:/127.0.0.1:56861/yUgEgheaqxk=/ws > timeline load clear [§ Refresh-

Timeline settings

Recorder: Ring
Recorded Streams Profile: |None - Dart Developer| - Flutter Developer - VM Developer - All
Recorded Streams: JAPI (JCompiler (JCompilerVerbose EDart (JDebugger [ JEmbedder (JGC [isolate (JVM
ARb Flow events || Processes || View Options — || » |l ?
[-40s . . . [-20s . . . 0s . . . . |20s . . . [40s . . . |[60s . . . |80 s
v 1.ui (24768) MessageLoop::... .
VsyncProcess =
Animator::Be... fﬁ”
I “ Framework W... &
W =
I { S _
S = :
1m0 -+ g

V¥ [ernuet UD|BC[._pall IVVITTCOTIe Xt
v RenderStack.paint

v RenderStack.paintStack
v _RenderStack&RenderBox&ContainerRenderObjectM
v PaintingContext.paintChild
v RenderObject._paintWithContext
v RenderClipPath.paint
v _RenderCustomClip._updateClip
v ArcClipper.getClip
- v ArcClipper.calculateRect
v ArcClipper.processimage
» _StringBase.+

» [Native] /data/app/~~hX7112gp!
RzI9EwiT3CRosDXR5_aZXQ:

» _StringBase._interpolateSingl
» log
_StringBase.substring
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Observatory - CPU - NpoduaupoBaHue koga

Observatory > vm@ws://127.0.0.1:56095/g43IEQB7cdg=/ws > main > package:cocktail_app/profiling/animated_builder.dart

dependencies (4){ @ }
scripts (2){ = }
classes (6){ # }

variables (1){ = }

1 import 'dart:developer’; tb C3
2 import 'dart:io';

3 import 'dart:math’';

4

5 import 'package:flutter/material.dart’;

6

7 const double logoSize = 200.0;

8

9 class ArcClipper extends CustomClipper<Path> ({

10 final double clipFactor;

11

12 ArcClipper(this. clipFactor);

13

14 @override

15 Path getClip(Size size) {

16 0.35% 0.00% Timeline.startSync('clipping the image');

17 final radius = size.width / 2;

18 final center = Offset(size.width / 2, size.height / 2);
19 final angle = pi * 2 * clipFactor;
20 0.03% 0.00% final path = Path()
21 . .moveTo(center.dx, center.dy)
22 ..lineTo(center.dx, center.dy - radius)
23 3.59% 0.00% . .arcTo(calculateRect (center, size), -pi / 2, angle, true)
24 ..lineTo(center.dx, center.dy)
25 ..close();
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Observatory - CPU - NpoduaupoBaHue koga

10 @override

11 Widget build(BuildContext context) {

12 return MaterialApp(

13 home: MyHomePage( ),

14 ) i

15 }

16 }

17

18 class ArcClipper extends CustomClipper<Path> {

19 final double clipFactor;

20

21 ArcClipper(this. clipFactor);

22

23 Rect calculateRect(Offset center, Size size, int i) {
24 91.77% 0.00% processImage();

25 return Rect.fromCenter(center: center, height: size.height, width: size.width);
26 }

27

28 @override

29 Path getClip(Size size) {

30 0.06% 0.00% developer.Timeline.startSync('clipping the image');
31 final radius = size.width / 2;

32 final center = Offset(size.width / 2, size.height / 2);
33 final angle = pi * 2 * clipFactor;

34 final path = Path()

35 . .moveTo(center.dx, center.dy)

36 ..lineTo(center.dx, center.dy - radius)

37 91.79% 0.00% . .arcTo(calculateRect(center, size, iterations), -pi / 2, angle, true)
38 ..lineTo(center.dx, center.dy)

39 ..close();

40 0.08% 0.00% developer.Timeline.finishSync();

41 return path;

42 }

43

44 void processImage() {

45 String message = '';

46 0.66% 0.02% for (int i = 0; i < iterations; i++) {
47 90.96% 0.02% message += '$i';
48
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Observatory - CPU - NpoduaupoBaHue koga

Observatory > vm®@ws://127.0.0.1:56861/yUgEgheagxk=/ws > main > package:cocktail_app/profiling/animated_builder.dart > calculateRect

Class Function
Shallow size 96B
Reachable size L)
Retained size e O
Retaining path {8}

Inbound references { & }

kind regular

owner ArcClipper

script animated_builder.dart:23:3

current code [Unoptimized] ArcClipper.calculateRect

unoptimized code [Unoptimized] ArcClipper.calculateRect (usage count: 1503)

ic data array _List(5){ B }

deoptimizations 0

optimizable yes

inlinable yes

intrinsic no

recognized no

native no

vm name calculateRect
23 Rect calculateRect(Offset center, Size size, int 1) { 6 C
24 92.54% 0.00% processImage();
25 return Rect.fromCenter(center: center, height: size.height, width: size.width);
26 }

Tooling u nouck npobaem - Observatory



Observatory - Logging

Logging

Show messages with severity

WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING
WARNING

2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24
2020-12-24

19:
19:
19:
19:
19:
19:
19:
19:
19:
19:
19:
19:
19:
19:
19:
19:
19:
19:
19:
19:
19:
19:
19:
19:
19:
19:
19:
19:
19:

Observatory > vm@ws://127.0.0.1:54372/XKADHP60Q30=/ws > main >

logging

WARNING v

3:21
3:21
321
3:21
BRI
3:21
S0 24
3:21
3:21
3:21
3:21
321
3:22
590 2472
3:22
S0 2472
3:22
3:22
3:22
3:22
3:22
3:22
590 2472
3:22
S0 2472
3:22
3:22
3:22
3:22

01234567891011121314151617181920212223242526272829303132333435363738394041424344454647484950515253545556575859606162636465666768
01234567891011121314151617181920212223242526272829303132333435363738394041424344454647484950515253545556575859606162636465666768
01234567891011121314151617181920212223242526272829303132333435363738394041424344454647484950515253545556575859606162636465666768
01234567891011121314151617181920212223242526272829303132333435363738394041424344454647484950515253545556575859606162636465666768
01234567891011121314151617181920212223242526272829303132333435363738394041424344454647484950515253545556575859606162636465666768
01234567891011121314151617181920212223242526272829303132333435363738394041424344454647484950515253545556575859606162636465666768
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Observatory - Memory

Observatory > vm@ws://127.0.0.1:54372/XKADHP60Q30=/ws > main > allocation profile @ Auto-refresh on GC m

Allocation Profile

last forced GC at  ---

New Generation Old Generation Total
used 512.0KB of 8.0MB used 1.5GB of 1.5GB used 1.5GB of 1.5GB
external 0B external 31.5KB external 31.5KB
collections 221 collections 197 collections 418
average collection time 9.53 ms average collection time compact A average collection time 22.00 ms
New Generation Old Generation Total
Internal External Size Instances Internal External Size Instances Internal External SizeA Instances | Class
816B 0B 816B 36 1.5GB 0B 1.5GB 42511 1.5GB 0B 1.5GB 42547 | _OneByteString
352B 0B 352B 5 5.2MB 0B 5.2MB 90 5.2MB 0B 5.2MB 95 | _TwoByteString
1.6KB 0B 1.6KB 38 4.6MB 0B 4.6MB 122254 4.6MB 0B 4.6MB 122292 | _List
0B 0B 0B 0 4.0MB 0B 4.0MB 8728 4.0MB 0B 4.0MB 8728 | Instructions
0B 0B 0B 0 2.4MB 0B 2.4MB 26207 2.4MB 0B 2.4MB 26207 | Function
0B 0B 0B 0 1.3MB 0B 1.3MB 8728 1.3MB 0B 1.3MB 8728 | Code
0B 0B 0B 0 1.3MB 0B 1.3MB 8081 1.3MB 0B 1.3MB 8081 | PcDescriptors
0B 0B 0B 0 1.1MB 0B 1.1MB 204 1.1MB 0B 1.1MB 204 | _Uint32List
0B 0B 0B 0 1.0MB 0B 1.0MB 33982 1.0MB 0B 1.0MB 33982 | ICData
0B 0B 0B 0 985.0KB 0B 985.0KB 8140 985.0KB 0B 985.0KB 8140 | CodeSourceMap
0B 0B 0B 0 704.3KB 0B 704.3KB 11269 704.3KB 0B 704.3KB 11269 | Field
0B 0B 0B 0 649.1KB 0B 649.1KB 5193 649.1KB 0B 649.1KB 5193 | Class
0B 0B 0B 0 476.7KB 0B 476.7KB 211 476.7KB 0B 476.7KB 211 | _Int16List
0B 0B 0B 0 311.5KB 0B 311.5KB 7975 311.5KB 0B 311.5KB 7975 | _Type
al= al= al= 0 = £ R al= s £ oyil2 e K al= s K oyil2 NI |
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Observatory - Memory

Android Emulator - Pixel_ 4 XL_API_30:5554

Out of Memory
See also:

https://flutter.dev/docs/testing
/errors
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Practice
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Android Studio File Edit View Navigate Code Analyze Refactor Build Run B[EE VCS Window Help €9 ¥ = o)) 69% @) Thu19:52

I  Tasks & Contexts >

21 ) @ .metadata | . sdk gphone x86 arm (mobile) ¥ | 4% main.dart ¥ \ | IEGIl Save as Live Template... 2 25 Git: ¥ 9

?.main.dart X g .metadata X i'.animated_builder_OS.dart X ﬂanimated_builde

= & W 00 N O U & W N =

== | ~r s ')

Generate JavaDoc...

)7.dart X ﬂmodels.dart X ﬂ,logging

IDE Scripting Console
# This file tracks properties of this Flutter project. SHE

# Used by Flutter tool to assess capabilities and perform upgrades etc. Create Command-line Launcher...
#

_ _ _ , XML Actions >
# This file should be version controlled and should not be manually edi

JShell Console...
Kotlin >

version: 4 Flutter Getting Started
revision: f30b7f4db93ee747cd727df747941a28ead25ff5
channel: stable E:uger gpg:ade
utter Doctor
project_type: app Flutter Pub Get

Flutter Pub Upgrade
Flutter Clean

Open Dart DevTools

Open iI0S module in Xcode

Submit Feedback...




)y flutter pub global run devtools
Serving DevTools at http://127.0.0.1:9100.

Hit ctrl-c to terminate the server.




Dart DevTools 4~ Timeline ¥ Memory (% Performance %4 Network Ee Logging [Z) App Size S o |

C Refresh @ Clear Profile granularity: medium ~ il Performance Overlay == Track Widget Builds ¥ Export
44ms - B Frame Time (Ul)
35ms Frame Time (Ras
26 ms - B Jank (slow frame
17 ms

I 60 FPS
8 ms -
0ms 1N [ [ [ [ [ [ [ [ - [ — [ [ — — — — _ — — —_—
Timeline Events [ Search
509.649 ms 533.918 ms 558.187 ms 582.456 ms 606.725 ms 630.994 |

S S
e R
o s [

MyWrapper - 71.0 ms

CPU Flame Chart Call Tree Bottom Up

e T e
performRebuild _firstBuild
inflateWidget performRebuild




Ce20gHSA Mbl PQCCMOMPEAU:
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PekoMeHQauuU

e Cmapalmecb 06HOBAAIMb COCMOAHUSA BUQXEMOB HEBOABWUMU
nopuuaMu

e O6HOBAIUME COCMOAHUE MOABbKO M029gQ, Ko2ga 3mo
gelcmBUMEAbHO HEOHXOQUMO

* He gepxume 6oAbwue BblvucAeHUd B build Memoge. EcAau ecmo
MsYKeAble onepayuuU, BbiIHOCUME UX B OMQeAbHbIU U30AaM

e MUHUMU3UPYUME UCNOAB30BOHUE QOPO2UX BUQKEMOB,
UCNOAbL3YOWUX MaXeAble onepayuu ¢ bummanamu, appekmamu
muna Blur, Opacity, u npouue



[ToexgeBpeMeHHOs onmuMu3ayua?

e« AelcmBUMEABHOCMb MAOKOBQ, YMO HO MHO2Ue BONPOCbl 06 onmuMu3auuu
NEOU3BOQUMEAbHOCMU eCmb MAaKoU omBem - «3aBUCUM oM o6CcmosameAbCmBY.
Cmoum AU 3mMma KOHKpEeMHAa oNMuUMU3QUUSa gAS 5MO020 KOHKPEMHO20 BUQXEemMAQ
YyCUAUU U 3ampam Ha ob6cAyxuBaHue? MiIMeem AU CMbICA mMAKoU NOQXoQ B
QOHHOU KOHKpemHou cumyauuu?

e YUmobbl omBemMuUMb HQ MU BONPOCHI - HEOB6XOQUMO MecmMupPoBaHUE U
usMepeHua. OnpegeAaume KOAUYECMBEHHO, KOKOE BAUAHUE KOXQbIU BbI6OP
uMeem HQ NPOU3BOQUMEAbHOCMb, U hpuMuUMeE peweHuUe HQ OCHOBE 3MuX
QQHHbIX.






Cnacubo 30 BHUMQHUE!
[Touxogume Ha cAegyrowue BebUHAPLI






