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Performance on Android

Mobile game revenue to pass = BUSINESS TECH INSIDER
console, PC for first time

Arlun Kharpal | @Arfunkharpal Smartphone And Tablet Revenue Is Bigger Than The
% CNBC Entire Consumer Electronics Market
Smartphones Overtaﬂ

Computersas Top E-

Commerce Traffic Source
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Measuring is cruciall
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You are now a developer! ’
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Measuring is crucial!

1. Automated Ul Testing

2. Real world benchmarking of phones
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Measuring is crucial!

1. Automated Ul Testing

2. Real world benchmarking of phones

3. Benchmarking in the app store
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Performance on Android
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Energy leak GUI Lagging Memory Bloating
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Performance on Android

GUI Lagging
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What does GUI lagging mean?

* ,App not responding”

Instagram isn't responding.

Do you want to close it?

Wait OK
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What does GUI lagging mean?

Vsync Vsync

e Janky” frames GTS l 6{ns l 6ms

! |
* 60 fps Framerate UPDATE UPDATE

e =16-ms-per-frame
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What does GUI l[agging mean?

Vsync
16ms l

e Janky“ frames I

Vsync

16ms l
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* 60 fps Framerate UPDATE
e =16-ms-per-frame
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How to measure fluency?
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How to measure fluency?
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“Analyzing GUI Running Fluency for Android
Appsll

State Key Lab of Computer Science, Institute of Software, Chinese Academy of Sciences
Beijing, China
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Existing tools
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Existing tools
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ARFluency - Implementat
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ARFluency - Implementation

Code injection: <<Process>>
. : . Hardware Composer
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Experiments

M Issued frames (%) ™ Frame rate (fps) ™ Rendering time (ms)
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Critique
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Different perspectives
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Many device configurations
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Many device configurations
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Many device configurations
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Cupcake Donut
Androld 1.5 Android 1.6

- @

Ice Cream Sandwich Jelly Bean
Android 4.0.x Android 4.1.x

.

KitKat Lolllpop
Android 4.4.x Android 5.0
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Android is unpredictable
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Android is unpredictable
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“Mining Test Repositories for Automatic Detection
of Ul Performance Regressions in Android Apps”

13th International Conference on Mining Software Repositories (MSR'16), May 2016, Austin, Texas, United
States. IEEE, 2016, Proceedings of the 13th International Conference on Mining Software Repositories.

o~
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“Mining Test Repositories for Automatic Detection
of Ul Performance Regressions in Android Apps”

13th International Conference on Mining Software Repositories (MSR'16), May 2016, Austin, Texas, United
States. IEEE, 2016, Proceedings of the 13th International Conference on Mining Software Repositories.
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Automated Testing

Test execution Dumpsys
With Robotium and
Genymotion Logcat

Test Suite
(Ul events)

Simulated device profile
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Automated Testing

Test execution
With Robotium and
Genymotion

Test Suite
(Ul events)

Simulated device profile

Dumpsys

Logcat

Compare to

test repository
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Finding similar configurations
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Finding similar configurations

[vl; 4:1;,samsung;, S3; x86; wifi]
[v1:2; 4:1; samsung; S3; x86; wifi]



Finding similar configurations

[vl; 4:1;,samsung;, S3; x86; wifi]
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Finding similar configurations

vl; 4:1;samsung; S3; x86; wifi]
v1:2; 4:1; samsung; S3; x86; wifi
v1:1; 4:1; samsung; S3; x86; wifi]
vl;, 4:2;samsung;, S3; x86; wifi]
v1:2; 4:1; samsung; S3; x86; 4G]




Finding outliers

Most Similar
test runs

23.05.2017

Similar outliers

(Outliers+,
Outliers-)
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Association Rule Mining

Association Association

Similar outliers o
Rule Mining Rules

V5.0.0 => Qutlier-
Wifi => Outlier+
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Evaluation

Exo-Player

23.05.2017

Space Blaster
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K-9 Mail client
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Evaluation

0

Questions
View details © View details © View details ©
& Current Status Ll Raised vs Resolved
® New 100 I Resolved
@ In progress B Raised
@ Resolved

Aug Sep Oct Nov Dec
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Evaluation

Device Lab

23.05.2017

Upgraded Device Lab

SDKs: 5.*%,6.0.0
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Experiment - Performance Degradation

k9 - Google Nexus 7 -4.3 - API 18 - 800X1280 k9 - Google Nexus 7 -5.1.0 - API 22 - 800X1280
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Experiment - Performance Degradation
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Experiment — Context isolation

SDK version=5.1.0

API|_level='API 23' SDK_version=5.0.0

. %4

O

APl _level='API 22' SDK version=6.0.0

size: support (0.022 - 0.067)
color: lift (6.429 - 6.429)

C
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Experiment — Ul Event filtering

-
! Fenster
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20 Events / 4 Janks

Precision: 53%
Recall: 83%
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Critique
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What you could do...

@ LG
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WHAT REALLY HAPPENS IN TEST CONFERENCES

REPEAT AFTER ME:
TESTERS ARE VALUABLE
_ WHAT WE DO LS INTERESTING
PRESENTED AND TMPORTANT

BY
TEST GURU

TESTERS ARE VALUABLE
WHAT WE DO IS INTERESTING
AND IMPORTANT

Android Performance Bundle - Noah Hollmann

47



“How Developers Detect and Fix Performance
Bottlenecks in Android Apps”

Mario Linares-Vdsquez, Christopher Vendome, Qi Luo, Denys Poshyvanyk
The College of William and Mary, Williamsburg, VA, USA

485 participants Sept 2015 > 1 year experience

GitHub

open source
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Performance on Android

Energy leak GUI Lagging
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Datacollection

* 381,161 Java projects

* 16,331 potential repositories
e 24,340 contributors

* 628 survey responses

* 485 valid responses

Valid response rate: 2% (out of 24,340 contributors)




Preferred practices for detecting bottlenecks

Review
Manual
Tools

| | Other

R+M+T M+T+0O
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LLECH

Developer options

On

Hardware accelerated rendering

Force GPU ren

f GP

dering

Show GPU view updates
Flash views inside windows when drawn with the
GPU

Show hardware layers updates

Flash hardware layers gre

Debug GPU overdraw

Debug non-rectangular clip operations
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LLRCE 'l REZ

Chatum Latinum $ Chatum Latinum

Chatum Latinum Chatum Latinum

alex 15 mins ago

Lorem ipsum dolor sit amet, orci nullam
cra

joanna 11 mins ago

Omnis aptent magnis suspendisse ipsum,
semper egestas magna auctor maecenas

shailen shailen 9 mins ago
eu nibh, rhoncus wisi posuere lacus, ad
erat egestas quam, magna ante ultricies
sem

alex 8 mins ago

rhoncus wisi posuere lacus, ad erat
egestas quam, magna ante ultricies sem
lacus

shailen 8 mins ago

shailen
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There are many tools available!

Rohotium
Googleanalytics
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Preferred practices for detecting bottlenecks

Review
Manual
Tools

| | Other

R+M+T M+T+0O
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GUI Lagging: Solution Practices

Number of people
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THREADS GUI CACHING MEMORY NETWORK DELEGATION
OPTIMIZATION MANAGEMENT RESOURCES (CLOUD)
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Memory bloat: Solution Practices

Number of people
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GUI OPTIMIZATION MEMORY MGMT. NETWORK RESOURCES ON-DEMAND RESOURCES
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Energy leak: Solution Practices

< Number of people

DELEGATION (CLOUD) REDUCE GPS CALLS REDUCE WAKELOCKS
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Critique
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Papers & Sources

* Mining test repositories for automatic detection of Ul performance
regressions in Android apps
Maria Gomez, Romain Rouvoy, Bram Adams and Lionel Seinturier. MSR
2016.

 How developers detect and fix performance bottlenecks in Android apps
Mario Linares-Vasquez, Christopher Vendome, Qi Luo and Denys
Poshyvanyk. ICSME 2015.

* Analyzing GUI running fluency for Android Apps
Tian Huang, Zhenyu Zhang and Xue-Yang Zhu. MSCC 2016.

* Android developers
https://developer.android.com/index.html
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