TUHbKOOD®D

CKOJNbKO
NaMATN HYXKHO
ANnAa coopKn?

AHapowna paspaboTymkam o JVM

IOpuin AHUCUMOB




COOpKa

3amMeanTb COOPKY MOXKET, KaK CIULLIKOM

3aMeAnHETCH Manoe, Tak U u3nuilHe 60nblloe BblAENEHNE
NOCTENneHHOoO NaMATY.




icnonb3oBaHNe
ornepaTtnBHOM
namaTn

KaK oueHuTb KONM4ecTBO
BblaeNIeHHON NamAaTn?

[ToMOXKeT N1 yBenuyeHune
NamaTU YCKOPUTb COOPKY?

Kak onpeaenutb Nnpnemnemoe
KOMMYEeCTBO NamMaTun?

CKONbKO NnamaTu noTpeodnaet
Java npouecc?



YTto G6yaeT B AOKNaae

OCHOBbI COOPKK MyCOpa Mpoueccbl COOPKM

Garbage-First GC MpodunupoBaHune




B AOKNaae He 6yaeT COBETOB B CTMIE

«aenavte TaK...»

«No Silver Bullet»

\\ /
Frederick P. Brooks, Jr. & /




I0Opun
AHVCMOB

PaspaboTumK NHMppa.

@ y.anisimov@tinkoff.ru




MoOGWMNbHbIN

6aHK
+25%

3a nonaropa

TUHbKODD

1400+
Mogaynen




CnyvyanmHoe
npuaoXXeHne

~95K cTPOK Koaa

100+ mopynen

NOJIHOCTbIO HA KOTNUH

Hilt, Ktor, Compose




org.gradle. jvmargs=-Xmx6g -Dfile.encoding=UTF-8




lNMepBbiy 3anNyCK NPUIOXKeHnAa
HOBbIM Pa3pPadcOTUNKOM

KnoH npoekra CuiHK ¢ IDE amynarop CO6opKa
M 3anycK
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lNMepBbiy 3anNyCK NPUIOXKeHnAa
HOBbIM Pa3pPa6OTYNKOM

KnoH npoekra CuiHK ¢ IDE amynarop CO6opKa
M 3anycK

Android Studio performance could be improved
Increasing the maximum heap size from 1280MB
to 4096MB could make the perform better,

based on the available memory and your project

size

11



lNMepBbiy 3anNyCK NPUIOXKeHnAa
HOBbIM Pa3pPadcOTUNKOM

KnoH npoekra CuiHK ¢ IDE amynarop CO6opKa
= Pixel 4 S el
= Android 13

= Hactpowknu

no ymon4yaHuo o



TOMN
npoLeccos
(no namartn)

Process Name

java

java

M gemu-system-aarch64

#  Android Studio

Threads

185
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TOMN
npoLeccos
(no namartn)

Process Name

java

java
M gemu-system-aarch64
A  Android Studio

Threads

19T6

14



Pe3ynbTartbl

OTKyaa B34ncAa BTopoi
Java npouecc?

Hy)XXHO nn TaKoe
KonnyectBo RAM?

Kak ObITb, €cnn A0CTYNHO
Bcero 16 ro?

15






% jps
29384
39779 GradleDaemon

40011 KotlinCompileDaemon
40056 Jps




HacTponkn
namMmaTin

Appearance
New Ul Beta
Menus and Toolbars
v System Settings
HTTP Proxy
Data Sharing
Date Formats
Updates
Process Elevation
Passwords
File Colors
Scopes
Notifications
Quick Lists
Path Variables
Keymap
> Editor
Plugins
> Version Control
> Build, Execution, Deployme

> Languages & Frameworks

Appearance & Behavior > System Settings > Memory Settings

Configure the maximum amount of RAM the OS should allocate for Android Studio processes,
such as the core IDE or Gradle daemon. Similar to allocating too little memory, allocating too
much memory might degrade performance.

IDE Heap Size Settings

IDE max heap size: 4096 MB - current

This Is a global setting that applies Il projects you open using Androld Studio.
You need to restart the IDE before an! ges to Its heap size take effect.

Daemon Heap Size Settings

These settings apply only to the current project, and changes take effect only after you rebuild
your project (by selecting Build > Rebuild Project from the menu bar). After changing the heap
size and rebuilding your project, you may find daemons with old settings and stop them
manually.

Find existing Gradle daemon(s)

MHoro? Mano?

18



Build Performance Analyzer

Jabg

SUONEILNON B

apesn §

gation Bar 1

Build:  Sync Build Output Build Analyzer

Overview

Build finished on 09.10.2023,19:47 Common views into this build Gradle Daemon Memory Utilization

Total build duration was 96.3s P R e P
Tasks impacting build duration 2.6% ( your bu
You can change the Gra

3 Bookmarks

Includes: . . Plugins with tasks impacting build duration
Build configuration: 3.3s - Optimize this Edit memory settings

A

Critical path tasks execution: 92.6s All warnings
The default garbage collector was used in this build running with JDK 17.
Note that the default GC was changed starting with JDK 9. This could impact your build performance by as much as 10%.
Recommendation: Fine tune your JVM

don't show this again.

Jaso|dx3 aowmaq

gl

K Build Variants

Structure
sadinag Buluuny

P Git ¢ Profiler = Logcat G App Quality Insights 4, Build TODO © Problems B Terminal © Services 4 App Inspection I3 Layout Inspector



Build Performance Analyzer

Jabg

SUONEILNON B

apesn §

Double ¢

Build:  Sync Build Output Build Analyzer

Overview

Build finished on 09.10.2023,19:47 Common views into this build Gradle Daemon Memory Utilization

Total build duration was 96.3s Tasks Impacting bulld duratior 2.6% (2.5s) of your build's time was dedicated to garbage collection during this build.
You can change the Gradle daemon heap size on the memory settings page.

3 Bookmarks

Includes: . . Plugins tasks impacting build duration
Build configuration: 3.3s - Optimize this Edit memory settings

Critical path tasks execution: 92.6s All warnings
The default garbage collector was used in this build running with JDK 17.

Note that the default GC was changed starting with JDK 9. This could impact your build performance by as much as 10%.
Recommendation

don't show this again.

Structure [ Build Variants
5 Jaso|dx3 adineqg

sadinag Buluuny 53

P Git ¢ Profiler = Logcat G App Quality Insights 4, Build j © Problems B Terminal © Services 4 App Inspection I3 Layout Inspector



TOHKadA HacTpomka JVM

& Cc 0O (ﬁ developer.android.com/build/optimize-your-build?utm_source=android-studio#experiment-with-the-jvm-parallel-garbage-collector [ | {‘z) « © » 0O °

Y Developers Essentials v Design & Plan v Develop ~ Google Play Q, Search @ English ~ Android Studio Sign in

Increase the JVM heap size e kapt

Avoid compiling
time INNOURSNIS unnecessary
resources

If you observe slow builds, and in particular the garbage 0 ;
BRENZERESUIRSRINEN \ou should M VM) heap size. [IINCISTEIEIERGRE Rt Nile

What's new in Android build set the limit to 4, 6, or 8 gigabytes as shown in the following example: Experiment with
putting the Gradle
Plugin Portal last
Configure your build

gurey D Use static build
org.gradle. jvmargs=-Xmx6g config values with
S . your debug build
Optimize your build
: Use static
Overview : ‘ _ . : e - dependency

Then test for build speed improvement. The easiest way to determine the optimal heap size is to increase the limit by versions

a small amount and then test for sufficient build speed improvement. Crantelibrary
Profile your build modules )

Troubleshoot build performance

Gradle tips and recipes Create tasks for

* Note: If you change the default memory limit, you also have to set the -XX:MaxMetaspaceSize=1g argument due to custom build logic
i 7

. Gradle issue #19750 4. Convert images to

Shrink your app WebP

Manage manifest files

D8 and R8 compiler version Disable PNG
compatibility If you also use the JVM parallel garbage collector, then the entire line should look like: crunching

Enable multidex Experiment with
the JVM parallel
©0D garbage collector
: org.gradle. jvmargs=-Xmx6g -XX:+HeapDumpOnOutOfMemoryError -Dfile.encoding=UTF-8 -XX:+UseParallelGC
Extend your build Inorease the VA

heap size




Build Performance Analyzer

Jabg

SUONEILNON B

apesn §

Double ¢

Build:  Sync Build Output Build Analyzer
Overview
Build finished on 09.10.2023,19:47 Common views into this build Gradle Daemon Memory Utilization

Total build duration was 96.3s Tasks impacting build duratior 2.6% (2.5s) of your build's time was dedicated to garbage collection duFing this Bulld:
You can change the Gradle daemon heap size on the memory settings page.

3 Bookmarks

Includes: . . Plugins with tasks impacting build duration
Build configuration: 3.3s - Optimize this Edit memory settings

A

Critical path tasks execution: 92.6s All warnings
The default garbage collector was used in this build running with JDK 17.
Note that the default GC was changed starting with JDK 9. This could impact your build performance by as much as 10%.
Recommendation: Fine tune your JVM
Don't show this again.

Jaso|dx3 adineqg

[ Build Variants

Structure
sadinag Buluuny 53

P Git ¢ Profiler = Logcat G App Quality Insights 4, Build © Problems B Terminal © Services 4 App Inspection I3 Layout Inspector



10 KaKoro
pasmepa
VMEeHbLUaTb?
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Java Platform, Standard Edition
HotSpot Virtual Machine Garbage Collection
Tuning Guide

Release 17
F41050-02
Aprl 2022

Release 17

pL



ynpaBneHmne
NamMmAaTblo

[MOMCK «MepPTBbIX»
06BEKTOB

OcBoOOXAaeHne
Hencnosb3yembiX 6JIOKOB
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ynpaBneHmne
NamMmAaTblo

MONCK «MmepTBbIX»
0OGbEKTOB

OcBOOOKAEHNE
Hencnonb3yemMbiX 6J1IOKOB

NMonyyeHne namaTin
n3 0C

BbigeneHve namaTu
NPUNOXKEeHUIo

26



Pasmep Java Heap

Maximum heap size (-Xmx)
A

4 \
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Pasmep Java Heap

Maximum heap size (-Xmx)
A

Initial heap size (-Xms)

28



HauanbHbI pasmep ana 16 1o RAM?

Maximum heap size (-Xmx)
A

29



HauanbHbI pasmep ana 16 1o RAM?

4T06

30



JProHOMMKa

[Mpouecc ynyyweHna nepgpomaHca
MPUNOXKEHUA 3a CHET IBPUCTUK
JVM n GC. Hanpumep
OCHOBaHHbIX Ha NOBEeAEHUN
MPUNOXKEHNS




JProHOMMKA

[Mpouecc ynyyweHna nepgpomaHca

MPUNOXEHNA 3a CHET IBPUCTUK
JVM n GC. Hanpumep
OCHOBAaHHbIX Ha NOBeAEeHUN
MPUNOXKEHNS

4} Throughput Goal

Bpemsa GC 0THOCMTENbHO BCEr0 BpeMeH paboThbl
-XX:GCTimeRatio=<nnn=
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JProHOMMKA

[Mpouecc ynyyweHna nepgpomaHca

MPUNOXEHNA 3a CHET IBPUCTUK
JVM n GC. Hanpumep
OCHOBAaHHbIX Ha NOBeAEeHUN
MPUNOXKEHNS

’ |

Throughput Goal

Bpemsa GC 0THOCMTENbHO BCEr0 BpeMeH paboThbl
-XX:GCTimeRatio=<nnn=

Maximum Pause-Time Goal

MakcumanbHoe BpeMs OCTaHOBKU NPUNOXKEHUS
-XX:MaxGCPauseMillis=<nnn=
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JProHOMMKA

[Mpouecc ynyyweHna nepgpomaHca

MPUNOXEHNA 3a CHET IBPUCTUK
JVM n GC. Hanpumep
OCHOBAaHHbIX Ha NOBeAEeHUN
MPUNOXKEHNS

’ |

Throughput Goal

Bpemsa GC 0THOCMTENbHO BCEr0 BpeMeH paboThbl
-XX:GCTimeRatio=<nnn=

Maximum Pause-Time Goal

MakcumanbHoe BpeMs OCTaHOBKU NPUNOXKEHUS
-XX:MaxGCPauseMillis=<nnn=

Footprint (heap size)

3aHuMaemasa o6nacTb namMaTu
-Xms, -Xmx
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JProHOMMKa

[Mpouecc ynyyweHna nepgpomaHca

MPUNOXEHNA 3a CHET IBPUCTUK
JVM n GC. Hanpumep
OCHOBAaHHbIX Ha NOBeAEeHUN
MPUNOXKEHNS

’ |

Throughput Goal

-XX:GCTimeRatio=<nnn=

Maximum Pause-Time Goal
-XX:MaxGCPauseMillis=<nnn=

Footprint (heap size)

-Xms, -Xmx

35



BapuaHTtbl peannsaynunm GC

P P P



BapuaHTtbl peannsaynunm GC

P P P



BapuaHTtbl peannsaynunm GC

P P P



BapuaHTtbl peannsaynunm GC

P P P



BapuaHTtbl peannsaynunm GC

P P P



BapuaHTtbl peannsaynunm GC

P P P



Bbi6GOP NO yMmonuaHmio B Java 17?

P P P

org.gradle.jvmargs=-Xmx6g -Dfile.encoding=UTF-8




Bbi6GOP NO yMmonuaHmio B Java 17?

P P P

org.gradle.jvmargs=-Xmx6g -Dfile.encoding=UTF-8




BapuaHTtbl peannsaynunm GC

P P P



BapuaHTtbl peannsaynunm GC

P P P

BONbLNHCTBO 06GBHEKTOB «YMUPAIOT» BCKOPE NOCce co3aaHus.



Generational collection

Young Generation

Old Generation

Survivor Survivor
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Generational collection

Young Generation

Old Generation

Survivor Survivor

—_——-
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Generational collection

Young Generation

Old Generation

Survivor Survivor
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Generational collection

Young Generation

Old Generation

Survivor Survivor

49



Generational collection

Young Generation

Old Generation

Survivor Survivor

Y
Young (minor) GC
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Generational collection

Young Generation

Old Generation

Survivor Survivor

Y
Young (minor) GC

Y
Full (major) GC
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Generational collection

Young Generation Old Generation

Survivor Survivor

1\ J
Y
Young (minor) GC & BbINONIHAETCA MHOIO ObiCTpEe
1\
Y

Full (major) GC

52



I10 Kakoro
pa3mepa
VMeHbWwaTb?

© Ortkynas3anuch 2,5%?

© Ckonbko Gynert
HOpPMaJnbHO?

53



% jstat -gcnew <PID>




% jstat -gcnew <PID>

SeC S1C Seu  S1U TT MTT DSS EC EU YGC YGCT
0.0 61440.0 0.0 58942.6 15 15 141312.0 2441216.0 262144.6 103 2.510




% jstat -gcnew <PID>

SeC S1C Seu  S1U TT MTT DSS YGC YGCT
0.0 61440.0 0.0 58942.6 15 15 141312.0 WXYSVALN'E 262144.0 103 2.510




% jstat -gcnew <PID>

SeC S1C Seu  S1U TT MTT DSS EC EU YGC YGCT
0.0 61440.0 0.0 58942.6 15 15 141312.0 2441216.0 262144.0 BEILEERVAREL




I10 KaKoro
pasmepa
VMeHbWaTb?

© Ortkynasaanuch 2,5%?

© Ckonbko Gynert
HOpPMaJnbHO?

58



JProHOMMKA

©® Maximum Pause-Time Goal

-XX:MaxGCPauseMillis=200

4} Throughput Goal

-XX:GCTimeRatio=12

59



Maximum Pause-Time Goal

-XX:MaxGCPauseMillis=200

Throughput Goal
3pr0HOMMKa -XX:GCTimeRatio=12

1 1
= ~ 8%
GCTimeRatio + 1 12+1




«Ana Garbage-First
npuemnemoe Bpems COOpKu
Mmycopa 6yaet B npeaenax 8%
(M3 npaKTNKnM — 5%)»




NMpodnnnpoBaHme

© AxtusHocTb GC

€ Buigenenve
N 0CBOOOXAEHWE NaMATY

° icnonb3oBaHue obnacTel
Java heap




VisualVM ¢ nnarmHom Visual GC

= B\ B

Applications X i Start Page X

5] Local
B AndroidStudio (pid 60984)
VisualVM
és7 Remote
55 VM Coredumps
%3 JFR Snapshots
[{=) Snapshots

Visual 2.1

VisualVM Home GraalVM Home
Getting Started with VisualVM Getting Started with GraalvM
VisualVM Troubleshooting Guide GraalVM Reference Manual

Getting Started Extending VisualVM | GraalVM Tools Reference




% ./gradlew --stop

% ./gradlew :app:assembleDebug --rerun-tasks --no-daemon




Gradle aemoH: Monitor

= CEEEERE
Applications X I Start Page X ld Gradle Daemon (pid 44313) X |g org.jetbrains.kotlin.d KotlinCompileD. 1 (pid 44480) x KIS £3 =

&) Local ['c) Overview |4 Monitor | [=| Threads (2 Sampler (-) Profiler | Visual GC
B AndroidStudio (pid 60984)
VisualvM Z Gradle Daemon (pid 44313)
44 -

L4 Cradle Daemon (pid 44313) - Monitor 4 CPU 4 Memory (4 Classes {4 Threads
& org.gradle.wrapper.GradleWrapperMain (pid 44298)
& org.jetbrains.kotlin.daemon.KotlinCompileDaemon (pi{f  Uptime: 1 min 36 sec Perform GC Heap Dump

{&F Remote
55 VM Coredumps

%% JFR Snapshots
l{i) Snapshots CPU usage: 90.1% GC activity: 0.5% Size: 5,473,566,752 B Used: 4,414,504,960 B
Max: 6,442,450,968 B

CPU % | Heap | Metaspace

100

7:46:00 PM 7:46:30 PM 7:47:00 PM 7:46:00 PM 7:46:30 PM 7:47:00 PM

[ CPU usage M GC activity [ Heap size @ Used heap
Classes % | Threads x

Total loaded: 79,259 Shared loaded: 0 Live: 300 Daemon: 128
Total unloaded: 44,288 Shared unloaded: 0 Live peak: Total started: 461
| 1




Gradle aemoH: Monitor

Size: 5,473,566,752 B Used: 4,414,504,960 B
Max: 6,442,450,968 B

’

Nl /
N

A
| Mﬂ”j
"
7:46:00 PM 7:46:30 PM 7:47:00 PM
[ Heap size [ Used heap
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Gradle aemoH: Monitor

[

67



Gradle pemoH: Visual GC

Gradle Daeron (pid 44313) Visual GC @) Spaces [ Graphs ) Histogram

Remote Refresh rate: Auto §J msec.
55 VM Coredumps

%2 JFR Snapshots

e Spaces x  Graphs
Yl

Compile Time: 91655 compiles - 2m 19.518s

) collections

Histogram

Current Survivor Size:




Gradle pemoH: Visual GC

P 4 Gradle Daemon (pid 44313) Visual GC Spaces Graphs Histogram
&

{&F Remote Refresh rate: Auto B msec.
155 vM Coredumps

%3 JFR Snapshots

= Spaces Graphs
(=) Snapshots P P

Compile Time: 91655 compiles - 2m 19.518s

Class Loader Time: 124431 loaded, 44288 unloaded - 27.849s

i LAl

JYONI T W W T

Survivor 0 (8,8): 0

Survivor 1 (6.000G, 96.000M): 94.646M

Old Gen (6.000G, 2.641G): 1.734G, 0 collections, Os

SO
S1

Histogram

Parameters

Tenuring Threshold: 15 Max Tenuring Threshold: 15 Desired Survivor Size: 190840832 Current Survivor Size: 8




Gradle aemoH: Visual GC

rEden

Space (6.000G, 2.363G): 1.516G, 102 collections, 2.229s

70



Gradle aemoH: Visual GC
Ceee

rOld Gen (6.000G, 2.641G): 1.734G, 0 collections, Os

‘h-
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Kotlin aemoH: Monitor

Size: 4,294,967,328 B
Max: 6,442,450,968 B

Used: 1,578,288,256 B

7:46:30 PM

7:47:00 PM
[@ Heap size [ Used heap
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OrpaHnyeHmne
Java heap

8l Sampler n;/ Profiler Visual GC

4 CPU (4 Memory [ Classes (4 Threads
Perform GC Heap Dump

Heap | Metaspace

Size: 5,473,566,752 B
Max: 6,442,450,968 B

Used: 4,414,504,960 B

5CB

7:47:00 PM

O Heap size HE Used heap

Gradle daemon
-Xmx4g

£ Sampler () Profiler

Visual GC

4 CPU 4 Memory @4 Classes [ Threads

Heap | Metaspace

Size: 4,294,967,328 B
Max: 6,442,450,968 B

Used: 1,578,288,256 B

PM

[ Heap size M Used heap

Kotlin daemon

-Xmx39g
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org.gradle. jvmargs=-Xmx4g -Dfile.encoding=UTF-8

kotlin.daemon. jvmargs=-Xmx3g

===




BnnaHme
Ha
nepmoOMaHC

Pasmep Java Heap

Mpon3BoaNTENBHOCTL 06PATHO NPOMNOPLIMOHANbHA
KONIMYeCTBY AOCTYMNHOW NaMATK.

Pasmep Young Generation

Bonblie pasmep, pexe cpabaTtbiBaeT Young GC.
Mpwu aToM Yale cpabaTtbiBaeT Full GC.

75



KJoueBblie
napamerpbl

Bpems paboThl
npouecca

Bpemsa c60pKu
Mycopa
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OrpaHnyeHune
Java heap

4 Memory

p | Metaspace

e: 4,294,967,328 B
x: 4,294,967,320 B

Gradle daemon
-Xmx3g

{4 Classes [ Thread

Used: 1,526,687,976 B

25:30 PM

O Heap size E Used heg

4 CPU 4 Memory {4 Classes 4 Thre

Heap | Metaspace

Size: 3,103,784,992 B
Max: 3,221,225,496 B

Used: 1,761,607,672 B

[ Heap size EUsed h

Kotlin daemon
-Xmx2g

7



NMpeaen ymeHbweHVa Java heap

Survivor Survivor

Y

Bce «kuBble» 00bekTbl + 10-20%
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Garbage-First: pasamep Young Generation

I
-XX:G1NewSizePercent=5

-XX:G1MaxNewSizePercent=60
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Garbage-First: pasamep Young Generation

-XX:G1NewSizePercent=5
-XX:G1MaxNewSizePercent=60
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Visual GC: Gradle daemon

-GC Time: 135 collections, 2.333s Last Cause: G1 Evacuation Pause

TV Y VRRRTReyITeY |

rEden Space (4.000G, 1.635G): 1.090G, 135 collections, 2.333s

-Survivor 0 (8, 8): 0

rSurvivor 1 (4.000G, 24.000M): 22.549M

rMetaspace (1.086G, 202.438M): 199.138M




Gradle
-Xmx2500m

Monitor Spaces

ptime: 1 min 56 sec

Graphs

36 compiles - 2m 40.647s

CPU

Compile Time: 10

CPU usage: -857.1% GC activity: -857.1%

100%

11 0 AM 11:0
0 CPU usage M GC activity

Monitor Visual GC

82



Owmno6ka: OutOfMemoryError

NTAQUIT wvaciinivig \pJivu suvuoad)

Monitor

Uptime: 1 min 17 sec

CPU

CPU usage: 46.0%

100%

GC activity: 0.2%

Classes

W, A
8:39:00 PM 8:3¢ » PM 8:39:30 PM

[ CPU usage M GC activity

X

L4 CPU 4 Memory {4 Classes [4 Threads

Heap | Metaspace

Size: 2,147,483,680 B
Max: 2,147,483,672 B
2.000 MBA
1,500 MB-

1.000 MB

00 MB

Used: 2,013,323,496 B

8:39:00 PM 8:39:30 PM

[ Heap size M Used heap

X



Bpemsa cTpeMmuTtcsa B 60eCKOHEYHOCTb

- Gradle Daemon (pid 34474)
Monitor CPU Memory Classes Threads

Uptime: 9 min 19 sec Perform GC Heap Dump

CPU Heap | Metaspace

CPU usage: 3.5% GC activity: 0.0% Size: 19,327,352,864 B Used: 19,243,955,704 B

100%- Max: 19,327,352,856 B

/

10:38 AM 10:40 AM 10:42 AM 0:44 AM 10:40 AM 10:45 ¢/

O CPU usage B GC activity 0 Heap size M Used heap




BcnyiecKn
Ha rpadunkax

Y3Koe MecTo —
3a/a4n, KOTopble
3aTparnmBatoT BCIO
KoJ0BYH 0a3y

Old Gen (2.445G, 1.996G): 1.996G, 3 collections, 1.512s

:app:processDebugResources

:app:mergeExtDexDebug

:app:dexBuilderDebug
:app:packageDebug

85



3aBUNCAT

OT pasmepa
KOAOBOW
6a3bl

© Cunxponnsaums c IDE
€ co6opka penusHoii Bepcun

€© cCratnueckuii aHanus (Lint)

86



org.gradle.jvmargs=-Xmx3g -Dfile.encoding=UTF-8

kotlin.daemon. jvmargs=-Xmx1g




G1GC:
NI3MEeHeHune
Heap size

+3%
Bpemsa cOopKu

6 Gb

3Gb

6 Gb

3 Gb
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BanadHme pasmepa namaTtin
Ha Bpems COOpPKM

Gradle Gradle + Kotlin Bpemsa coopKu

+100% +200% -3%

YBenunyeHue pa3mepa YBenuyeHne pasmepa COKpalLleHne BpeMeH!
Java heap gna Gradle Java heap ¢ yuetom cOOpPKU
JEeMOHa TOHMHra Kotlin pemoHa

89



«Mpodut oT yBennyeHuns
namaTtu nmeet npeaen.

C onpepeneHHOro MomMeHTa
nepecrtaeT BNATb Ha Bpem4
COOPKN.»




Mcnonb3oBaHve RAM

org.gradle. jvmargs=-Xmx6g org.gradle.jvmargs=-Xmx3g
kotlin.daemon. jvmargs=-Xmx1g

Mem... ~

o} 10+T6

B gemu-system-aarch64 5,08 GB

#  Android Studio 3,35GB 195




TON
npoLeccos
(no namarn)

Process Name

gemu-system-aarch64
java
Android Studio

java

Threads

13,86

92



Process Name Mem... Threads Ports PID User

B gemu-system-aarch64 5,09 GB 100 450 30046
java 3,74 GB 152 391 36863

#  Android Studio 3,35GB 183 633 29384
1,71 GB 117 312 37087

org.gradle.jvmargs=-Xmx3g -Dfile.encoding=UTF-8

kotlin.daemon. jvmargs=-Xmx1g




JVIM
Runtime

@

Java Heap

Class Loading

JIT Compilation

Threads
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JVIM
Runtime

Java Heap } Heap memory

~

Class Loading

JIT Compilation  Non-Heap memory

5

@

Threads




Non-heap
memory

@

Metaspace

Code Cache

Thread stack

Garbage collection
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Native Memory Tracking

org.gradle.jvmargs=-Xmx3g .. -XX:NativeMemoryTracking=summary

kotlin.daemon. jvmargs=-Xmx1g -XX:NativeMemoryTracking=summary

Enabling NMT causes a 5% - 10%
performance overhead



org.gradle.jvmargs=-Xmx3g .. -XX:NativeMemoryTracking=summary

kotlin.daemon. jvmargs=-Xmx1g -XX:NativeMemoryTracking=summary

Enabling NMT causes a 5% - 10% |
performance overhead \ -

jemd <PID> VM.native_memory summary
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NMT Gradle daemon

Total: reserved=5402797KB, committed=4156941KB

- Java Heap (reserved=3145728KB, committed=3145728KB)

- Class (reserved=5976KB, committed=5976KB)

(
( Metadata: )

( reserved=303104KB, committed=174272KB)
( Class space:)

( reserved=1048576KB, committed=28864KB)
= Thread (reserved=324289KB, committed=324289KB)

- Code (reserved=259561KB, committed=162249KB)

- GC (reserved=205770KB, committed=205770KB)

= Symbol (reserved=34808KB, committed=34808KB)
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«Anga COOPKUN HYXKHO OOonblLeE
namaTtu, Yyem cymma Java heap
ana Gradle n Kotlin
npoLueccoB.»




Build Performance Analyzer

The default garbage collector was used in this build running with JDK 17.
Note that the default GC was changed starting with JDK 9. This could impact your build performance by as much as 10%.

Recommendation: Fine tune your JVM
Don't show this again.
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Build Performance Analyzer
L

The default garbage collector was used in this build running with JDK 17.
Note that the default GC was changed starting with JDK 9. This could impact your build performance by as much as 10%.
tion: Fine tune your JVM » .
again.

Parallel Collector (Throughput collector)
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Maximum Pause-Time Goal

-XX:MaxGCPauseMillis=<MAX_ULONG=>

Throughput Goal
JProHOMMKa XX:GCTimeRatio=99

1 __ 1 — 19,

GCTimeRatio + 1 99 +1




org.gradle.jvmargs=-Xmx3g -Dfile.encoding=UTF-8 -XX:+UseParallelGC
kotlin.daemon.jvmargs=-Xmx1g -XX:+UseParallelGC




org.gradle.jvmargs=-Xmx3g -Dfile.encoding=UTF-8 -XX:+UseParallelGC
kotlin.daemon.jvmargs=-Xmx1g -XX:+UseParallelGC




G1GC
NMPOTUB
Parallel GC

Bpema cO0pKu

G1GC

Parallel GC

14,5 cekK.
Bpema GC

G1GC

Parallel GC

106



+1,5% 14,5 CeK.
Bpema cO0pKu Bpema GC

G1GC
NMPOTUB
Parallel GC

G1GC Parallel GC G1GC Parallel GC
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Pasmep
Java heap
Gradle pemoH

P, Sampler  (*) Profiler =] Visual GC

CPU Memory Classes Threads

Heap | Metaspace

Size: 3,221,225,504 B
Max: 3,221,225,496 B

Used: 2,159,550,464 B

3,000 MB
2,500 MB
2,000 MB
1,500 MB
1,000 MB

500 MB

0 MB

9:17:30 PM 9:18:00 PM 9:18:30 PM

[ Heap size B Used heap

-XX:+UseG1GC

CPU Memory Classes Threads

2ap Dump

(Heap | Metaspace

Size: 3,163,029,504 B
Max: 3,221,225,472 B

Used: 1,350,626,120 B

4GB

12:09:00 AM 12:09:30 AM

12:10:00 AM

[ Heap size H Used heap

-XX:+UseParallelGC
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Parallel GC

PacnonoxeHune 6/10KOB NamaTu

-XX:NewRatio=2
L 2/3 | 1/3 |

[
v Bl

Survivor
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Parallel GC

PacnonoxeHune 6/10KOB nNamaTu

-XX:NewRatio=2
2/3 1/3

» |
P <

\ 4

Survivor

I
>

A

< »la
|‘ '|‘

1/10 4 1/10

-XX:SurvivorRatio=8 -~
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-3% -3,7 CeK.
Bpema cO0pKu Bpema GC

Parallel GC:
N3MEeHeHue
Heap size

316 6106 3ro6 6106
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Bpemsa coopKn vs. pazmep Java heap

= [lpAamasa 3aBUCUMOCTb
MeXay BpemMeHeMm
cOopKn n GC

=  MuHMManbHoe BpemAa
cOopKu mycopa — 10%
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Parallel GC npoTuB Garbage-First




«J1ioOble coBeTbl MO YAYYLLEHUIO
npon3BoaNTENbHOCTN CTOUT
NPoBepPATb Ha CBOEM
OKPYXXEHNN.»




3aKJloyYeHme




3aKJIloueHne

* ¢

Mpodout Bbinrpbiw MOXHO
OT YBENMYEHMA NamaTn OLLEHUTb MO BPEMEHH
MMeeT npeaen paboTbl GC

1,8 1
Java npoueccy HyHa MpoBepsanTe

namATb 4519 CBOUX COBETbl U3 cTaTel
3ajay Nno nepgpomaHcy
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3aKJIloueHne

BbIUrpbILL MOXHO
OLIEHUTb MO BPeMeHM!
paboTbl GC

.S 1
Java npoueccy Hy}Ha MpoBepsaiiTe

namaTb 419 CBOUX COBETbI U3 CTaTEl
3aja4 no nepcomaHcy
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3aKJIloueHne

K

Java npoLeccy HyXHa
namaTb ANd9 CBOUX
3apay

1

[MpoBepanTe
COBETbI N3 CTaTEMN
Nno nepdoomaHcy
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3aKJIloueHne

1

[poBepAanTe
COBETbI U3 cTaTeMn
Nno nepgpomaHcy
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3aKJIloueHne

120



YcrapesBwasa nHgopmauna (Java 8)

Y Note: Be aware of Gradle issue #19 [Z: setting the org.gradle. jvmargs property can lead to "Daemon disappeared

failures. Until the bug is fixed y ust explicitly set JVM argument defaults. The key JVM arguments that you must
explicitly set are the -XX:MaxMetaspaceSize=256m and -XX:+HeapDumpOnOutOfMemoryError arguments; for the full list of

arguments, see the java command documentation 7
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Mone3Hble
CCbINIKN

JDK 17 Documentation

Garbage Collection Tuning Guide

Java Virtual Machine Guide

JDK Tool Specifications

Troubleshooting Guide
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https://docs.oracle.com/en/java/javase/17/
https://docs.oracle.com/en/java/javase/17/gctuning/introduction-garbage-collection-tuning.html
https://docs.oracle.com/en/java/javase/17/vm/java-virtual-machine-technology-overview.html
https://docs.oracle.com/en/java/javase/17/docs/specs/man/index.html
https://docs.oracle.com/en/java/javase/17/troubleshoot/

NnamatTm MmHOro
He ObiBaeT

Google Chrome
Android Studio
Android Emulator

Gradle
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