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Performance
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O que é performance?

App abre

rapido! App nao trava! App nao detona

minha bateria!



O que é performance?

| Performance | — |



Android Vitals

156
5.45% ~1K 25 30 A
Production 0

Distribution of Ul render time Only daily sessions impacted

Taxa de crashes

40K

Taxa de ANRs

Ativacdes excessivas ” “h
Tempo de inicializacao ‘ "!I----ﬂI ||"!l---;39

48 -53 73-77 97-101 121-125 250-300 550-600

Render time (ms)

Renderizacao lenta

Missed Vsync (3) High input latency (2) Slow Ul thread (2 Slow draw commands (%) Slow bitmap uploads ()

3.69% 0.05% 17.02% 83.11% 0.49%
E outras....



Como melhorar?

Prevenir Medir Agir



Android Profiler
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@ Android Studio File Edit View Navigate Code Analyze Refactor Build

Tool Windows B f@ Project

L app Quick Definition * Favorites
AppStartupExample [z app src  Show Siblings >
Quick Documentation L
— Parameter Info = Logcat
i analyticslibrary Expression Type Structure
L3

* 4PP — Context Info -
i errorreportinglibrary 7 Profiler

i remoteconfiglibrary 2 Jump to Source ' Build
(& Gradle Scripts _ v Build Variants

) Android ~

Android Profiler



®) AppStartupExample [~/Developer/AppStartupl
Cx app

AppStartupExample = app main java

Android ~ v

Android Profiler



= AppStartupExample

¥ 1: Project

©- Captures
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o
=
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w
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Build Variants

# 2: Favorites

main java
Android ~ |
i analyticslibrary

s aPP

i errorreportinglibrary

1 remoteconfiglibrary
» (& Gradle Scripts

Profiler br.com.inloco.appstartupexample (Samsung SM-G9650)

i |

<
DetailActivity - ...

<+

MainActivity ...

MEMORY
256 MB

NETWORK
32 KB/s

ENERGY

Medium

05.000 10.000

(7» Profiler >_| Terminal  Build 4:Run g TODO

Q Gradle build finished in 7 s 498 ms (2 minutes ago)

Android

Profiler

MainActivity - stopped - saved

£ =

com inloco appstartupexample

CustomApplication.jav: activity_detail.xml

MainActivity.

MainActivity

DetailActivity.java

.startActivity(intent)

DetailActivity - stopped - destroyed

AdsSDK.java PushSDK.java

MainActivity.java

©O®0E q

4 < S '
M... Detail... MainAct... MainAct...

0%

== Sending: 0 KB/s Receiving: 0 KB/s

Event Log

24:6 LFs UTF-8%

Mai...

Jalojdx3 aj14 821n8a [T




Profiler com.inlocomedia.android.ads.sample (Samsung SM-G9650)

- @®O >
S S q

+  activities.MainActivi... activities.MainAc... activities.MainActivity ... activities.ImageDownloadManagerActivity - stopped - destroyed activitie...

CPU 0%
100 %

MEMORY 179.2 MB
256 MB

NETWORK == Sending: 0 MB/s eceiving: 0 MB/s
1 MB/s

0.5

ENERGY

Medium

Light

Timeline Unificada




Profiler de CPU
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& CPU Sampled (Java) Record 4

©O®O

ui.activities.Log... ui.activ... ui.activiti... ui.activities.Settin... ui.activitie... ui.activities.Trou... ui.... ui.activiti... ui.activities.ReportVisitActivity

CPU B App: 0% Others: 18 % == Threads: 97

150

v THREADS (104)
location.sample
RenderThread

.sample_default

.sample_default

.sample_default

.sample_default

ADB-JDwP Connec

).000 10:35.000 10:40.000 10:45.000 10:50.000 10:55.000




Method Tracing

br.com.inloco.appstartupexample.CustomApplication.onCreate

br.com.inloco.remoteconfiglibrary. RemoteConfiglLibrary.init

c.a.t.p.s.n.h.HitpsURLConnection$.connect

com.androld.tools. profiler.support.network. httpurl HitpsURLConnection$.getinputStream

c.a.t.p.snhT.connect

com.androld.tools.profiler. support.network.httpurl. TrackedHttpURL Connection.getinput Stream

c.a.0.l.h.HttpsURL Connectionimpl.connect

com.androld.okhttp.internal.huc . HttpsURLConnectionimpl.getinputStream

c.a.0.L.h.D.connect

com.androld.okhttp.internal .huc.DelegatingHttpsURLConnection.getinputStream

c.a.0.l.h.HtipURLConnectionimpl.connect

com.androld.okhttp.internal .huc. HttipURLConnectionimpl.getinputStream

c.a.0.l.h.HitpURLConnectionimpl.execute

com.androld.okhttp.internal .huc . HttpURL Connectionimpl.getResponse

c.a.o.internal.http. HttpEngine. sendRequest

c.a.0.l.huc. HitpURLConnectionimpl .execute

com.android.okhttp.internal .huc. HttpURLConnect

c.a.onternal hitp. HttpEngine.connect

c.a.o.lhttp.HttpEngine.readR esponse

c.a.okhttp.internal.hitp.HttpEngine sendRequest

c.a.o0.lL.http.StreamAllocation.newStream

c.a.0.l.h.HttpEngine.readNetworkR esponse

c.a.okhttp.internal.http.HttpEngine.connect

c.a.0.lL.h.S.findHealthyConnection

c.a.o.lh.HreadResponseHeaders

c.a.o.internal.http.StreamAllocation.newstream

c.a.0.Lh.Streamallocation.findConnection

c.a.0.lhttp. HttplxStream.readResponse

c.a.0.l.h.5.findHealthyConnection

c.a.0.nternal.lo.RealConnection.connect

€.a.0.0.R.readuUtfBLineStrict

c.a.0.lhttp.StreamAllocation.findConnection

c.a.0.Lio.RealConnection.connectSocket

c.a.okhttp.okio.RealBufferedSource.indexOf

c.a.ckhttp.internal.lo.RealConnection.connect

c.a.0.Llo.RealConnection.connectTis

c.a.okhttp.oklo.RealBufferedSource.indexOf

¢.a.o0.nternal.lo.RealC 5

c.a.0.c.C.startHandshake

¢.androld.okhttp.okio. Async Timeout$2.read

connectso...

C.a.0.conscrypt.5slWrapper.doHandshake

com.androld.okhttp.oklo.Oklo$2.read

j.n.5.connect

€.a.0.c.MativeCrypto.S5L_do_handshake

c.a.o0.c.C.read

|.n.S.connect

c.androld.org.conscrypt.SslWrapper.read

Jn.A.connect

C.a.org.conscrypt.NathveCrypto.SSL_read

connectTo...

LLl.connect



Method Tracing

TipOS Sampled (Java) Record
Edit configurations...
Sampled : J . =
ST as.MainActivit
Instrumented CLL

Instrumented (Java)



Method Tracing

® 0 Run/Debug Configurations

Name: | inlocomedia-location-sample

v [Cx Android App
Cxinlocomedia-ads-sample General Miscellaneous Debugger Profiling

Cxinlocomedia-engagement-samp
Exinlocomedia-location-sample Enable advanced profiling (required for API level < 1)

> % Defaults Allows the profilers to track data such as network pe 1 )plication events and
object counts, but it might have a minor performance . on your build speeds.

v Start recording a method trace on startup

You must select Run > Profile from the main menu and deploy your app to a device
running Android 8.0 (API level 26) or higher.

Sampled (Java)

v Before launch: Gradle-aware Make
Gradle-aware Make

+

Show this page Activate tool window

Cancel Apply



Caso pratico

Tempo de cold startup maior que 5

segundos é considerado ruim pelo
Android Vitals

Tempo que o app demora iniciar do zero 5 segundos

Demora excessiva em iniciar prejudica a
experiéncia do usuario

Percebemos pelo Vitals que estamos

demorando mais que 5 segundos em
algumas situacoes



CustomApplication

@Override

Application.onCreate()

onCreate() {
.onCreate()

ErrorReportinglLibrary.init()
RemoteConfigLibrary.init()

AnalyticsLibrary.init(
LocationLibrary.init()
DatabaselLibrary.init()
PushSDK.init()
AdsSDK.init()

Application {




Profile pu-a 0190406 9 o.trace

0 O®0OO

D age deta available
00:00:00.000 00:00 09
READ
00.000 05.000 0.000
a a a 0 e ® 00.0 03.820

0.000 01.000 02.000 03.000
com.android.internal.os.Zygotelnit.main
com.android.internal.os.Runtimelnit$MethodAndArgsCaller.run
java.lang.reflect.Method.invoke
android.app.ActivityThread.main
android.os.Looper.loop
android.os.Handler.dispatchMessage a.0.H.dispatchMessage
android.app.ActivityThread$H.handleMessage handleCallback ha...
android.app.ActivityThread.-wrap1 a.a.ActivityThread.-wrap11 § a.v.C.run run run
android.app.ActivityThread.handleBindApplication handleLaunchActivity doFrame dol... |do...
android.app.Instrumentation.callApplicationOnCreate performLaunchActi... | h... § doCallba... |pre... |do...
br.com.inloco.appstartupexample.CustomApplication.onCreate callActivityOnCreate a.v.C.run S... ||run

br.com.inloco.remoteconfiglibrary.RemoteConfigLibrary.init br.com.inloco.analytics.AnalyticsLibrary.init a.a.A.performCreate a.v.V.run S... jrun

connect c.a.t.p.s.n.h.H.getInputStream re... |android.app.SharedPreferencesimpl.edit |b.c.i.a.A.getAnalyticsData a.a.S.commit a.a.A.performCreate doTraver... do...

connect c.a.t.p.s.n.h.T.getlnputStream re... |a.a.S.awaitLoadedLocked a.a.S.-wrap0 b.c.i.a.M.onCreate performT... pe...

Method tracing



Call Chart

0.000
com.androld.internal.os. Zygotelnit.main

com.android.internal.os.Runtimeinit$MethodAndArgsCaller.run

java.lang.reflect.Method.invoke

android.app.ActivityThread.main

android.os.Looper.loop

android.os.Handler.dispatchMessage

dispatchMessage

androld.app.ActivityThread$H.handleMessage

br.com.inloco.appstartupexample.CustomApplication.onCreate

handleCal... | ha...

android.app.ActivityThread.-wrapl

android.app.ActivityThread.handleBindApplication 2.92s

android.app.Instrumentation.callApplicationOnCreate

br.com.inloco.appstartupexample. CustomApplication.onCreate

00:00:00.041 - 00:00:02.962 mun | run
d... | do...
run run

b.c.L.remoteconfiglibrary. RemoteConfigLibrary.init | br.com.inloco.analytics.AnalyticsLibrary.init

connect

.H.getinputStream

r... |a.a.5edt

E br.com.inloco.remoteconfiglibrary.RemoteConfigLibrary.init

00:00:00.068 - 00:00:01.237

E 11A7's

execute c.a.0.lL.h.H.getResponse

| | 1.72s

a.a.5.writaToFll

sendRequest | execute | c.a.o0.lh.H.execute

writeMapX...

connect readr... | sendR... |readRe...

writeMapX...

[ Eaty rLh

TS . LT T

Method tracing

run

. ata |a.a.S.commit do...
LT br.com.inloco.analytics.AnalyticsLibrary.init B
00:00:01.238 - 00:00:02.962 p:

M.




Call Chart _ ’

br.com.inloco.appstartupexample.CustomApplication.onCreate
br.com.inloco.remoteconfiglibrary.RemoteConfigLibrary.init
c.a.t.p.s.n.hHttpsURLConnection$.connect | com.android.tools.profiler.support.network.httpurl. HttpsURLConnection$.getinput Stream

c.a.t.p.s.n.h.T.connect .Aandroid.tools.profiler. support.network.httpurl. TrackedHttpUR
c.a.0.L.h.HttpsURLConnectionimpl.connect -android.okhttp.internal.huc. HttpsURLConnectionimpl.getinpu

c.a.0.l.h.D.connect old.okhttp.internal.huc.DelegatingHttpsURLConnection.getl
c.a.0.L.h.HttpURLConnectionimpl.connect ; old.okhttp.internal.huc. HttpURLConnectionimpl.getinput Stream
c.a.0.lL.h.HttpURLConnectionimpl.execute

c.a.o.nternal.http. HttpEngine.sendRequest com.androld.okhttp.internal.huc.
c.a.o.internal.http.HttpEngine.connect ' c.a.okhttp.internal.http.HttpEngine.
c.a.o.lhttp.StreamAllocation.newStream A.0.lh c.a.okhttp.nternal.http.HttpEngine.c .
€.a.0.l.h.5.findHealthyConnection c.a.0.lh.H.readResponseHeaders c.a.0.nternal . http.StreamaAllocation.newStream
c.a.o.lh.StreamaAllocation.findConnection |c.a.o.lhttp.HttplxStream.readResponse €.a.0.Lh.S.findHealthyConnection
c.a.o.nternal.lo.RealConnection.connect |c.a.0.0.R.readUtfBLineStrict c.a.o.lhttp.StreamaAllocation.findConnection
c.a.o.llo.RealConnection.connectSocket c.a.okhttp.okio.RealBufferedSource.indexOf || c.a.okhttp.internal.lo.RealConnection.connect
c.a.o.llo.RealConnection.connectTis c.a.okhttp.oklo.RealBufferedSource.indexOf || c.a.o.internal.lo.RealC:

c.a.0.c.C.startHandshake c.androld.okhttp.oklo.AsyncTimeout$2.read || connectSo... || c.a.0..1eTe]ssR=Tale [gel(s Mol dglate N
c.a.0.conscrypt.SslWrapper.doHandshake com.androld.okhttp.okio.Okio$2.read j.n.5.connect ([ c.a.0.c. B 0RO R [o N ISR [0 R
€.a.0.c.NativeCrypto.55L_do_handshake c.a.o.c.C.read Jn.S.connect |[c.a.0.C. kY- el Wt
verifyCertific... c.android.org.conscrypt.SslWrapper.read |((/.n.A.connect
checkServer... c.a.org.conscrypt.NativeCrypto.SSL_read connectTo...
checkServer... doConnect
checkserv... socketCon...

getTruste... L.Ll.connect

Method tracing



Call Chart '

br.com.inloco.appstartupexample.CustomApplication.onCreate

br.com.inloco.analytics.AnalyticsLibrary.init

androld.app.SharedPreferencesimpl.edit

androld.app.SharedPreferencesimpl.awaltLoadedlLocke

java.lang.Object.walt

br.com.inloco.analytics.AnalyticsLibrary.getAnalyticsData

T I
I'"f'"l“ =|'||I'I-H"Ii||'|'|H'I"|"‘ : millli

N (10
NEUI RIIN .
v NCLHEE I

br.com.inloco.analytics.AnalyticsLibrary.getAnalyticsData

java.utll.Random.nextint | J.l.S.append Java.utll.Random.nextint

Java.utll.Random.next J.l.A.append java.utll.Random.next

J.u.c.a.AtomicLong.get Java.utll.concurrent.atomic.AtomicLong.get

Method tracing

Java.utll.Random.nextint
java.utll.Random.next

J.utll.Random.nextint

Jutl.Random.next

compareAndSet




O que fazer?

Inicializar as bibliotecas de maneira
assincrona

Lazy initialization

Procurar alternativas



Os outros profilers
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& MEMORY O

MainActivity

B Graphics: 4.7 MB

Live Allocation : app heap v

Class Name
= String (java.lang)
= long[]
= HeapCharBuffer
= Object[]
= Class
= Rect
zint[]
= char(]
= ArrayList

WhinAAauiNAanfinnratinn

Memoéria

Stack: 0.1 MB [l Code: 9.6 MB

1

Arrange by class

2

Others: 1.7 MB == Allocated: 200278

®© 05.121-13.432 ' Y Allocation Call Stack

Allo... ¥ Deallo... Total ...
264,802500,38% 2,500
985 1 1,063
809 864 354
498 37 631
435 0 576
365 (0] 389
342 2 379
315 294
207 283

122 1R

1000000

Shallo...
20,1141
776,112
16,992
29,680
460,692
9,336
35,608
37,865,
6,488

a RRD

Instance View

Instance
= String
= String
= String
= String
= String
= String
= String
= String
= String
= String

Crinm~

OQ®EOO »

Alloc ... ¥ Dealloc...
00:11.624
00:11.62(
00:11.62(
00:11.62(
00:11.62(
00:11.62(
00:11.62(
00:11.619
00:11.619
00:11.619

NnNn11 f10




&  NETWORK ¥

Overview
activities.ImageDownloadManagerActivity

RADIO WIFI == HIGH LOW

NETWORK Receiving: 0 MB/s == Sending: 0 MB/s Connections: 2
1.2 MB/s 1 10

02:10.000 02:15.000 02:20.000 02:25.000 02:30.000 02:3

Connection View ® 02:07.185 - 02:12.657

Request One Wheel.jpg

N tat Ti Timeli
ame Status| Time imeline Method GET

Monument Valley Overloo... ima... 200 58.. R
One Wheel.jpg ... ima... 200 63... .
. [
[

Status 200

Open Sky.jpg .. ima... 200 Dimension 1024 x 682

Moving Rock.jpg Content type image/jpeg
Napali Coast.jpg ... ima... 200

Orange Sunset.jpg w.. ima... 200 [

T . Initiating thread InLocoMediaThreadPools_LimitedBackground Pool-3...
Orchid.jpg ... 200 [

Over there.jpg ima... 200

Rainbow.jpg ... ima... 200 [ ]
Rice Fields.jpg ... ima... 200 [ ]

Size 173.13 KB

URL




€&  ENERGY ¥ . Modeled @

activities.MainAct... activities.ImageDownloadManagerActivity

ENERGY

Medium

00:02:01.254
CPU: Light

B Network: Light

B Location: None

| B Location: 0
o Wake Locks: O
lll"lllI“ll" I"III IIIIII 111

B Alarms & Jobs: 2

01:50.000 01:55.000 02:00.000 2:05.000

Energia




Qinloco

pedro.atanasio@inloco.com.br
inloco.com.br

Saiba mais em:
medium.com/inlocotech

Quer fazer parte do nosso time?
inloco.com.br/carreiras




