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Olivier Le Goaér

Who | am?

Associate Professor in Computer Science (France) m

B STEE College (Sciences & Technologies for Energy and Environment)

Research in the field of Software Engineering

B How to build “greener” software?

Teaching Android programming

B Online course (+130k views)


https://www.linkedin.com/in/olivierlegoaer/
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Context

10% (FR) N 90% (FR)
o . o
25 % Ecological ‘\\75 %
. impact N ,
Direct eq. CO2, water, abiotic resources V Indirect

N

Power M Li-ion battery wear Terminals
Consumption (...more devices!!)

Loosely adapted from “INUM : impacts environnementaux du numérique en France” (Jan. 2021)
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Insights

1 Green code extends clean code with ecological concerns

f carbon debt adds to the technical debt "

1 Mobile apps should have an eco-SCore (A to E) "
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Motivation
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Energy code smells for Android
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Catalog of energy code smells

http://olegoaer.perso.univ-pau.fr/android-energy-smells/

# OPTIMIZED API (2)

Fused Location, Bluetooth Low-Energy

# LEAKAGE (3)

Media Leak, Sensor Leak, Everlasting Service

# BOTTLENECK (4)

Internet In The Loop, Wifi Multicast Lock, Uncompressed
Data Transmission, Uncached Data Reception

# SOBRIETY (10)

Dark Ul, Day Night Mode, Brightness Override, Thrifty
Geoloc, Thrifty BLE, Thrifty Motion Sensor, Thrifty
Notification, Vibration-free, Torch-free, High Frame Rate

# IDLENESS (6)

Keep Screen On, Keep CPU On, Durable Wake Lock, Rigid
Alarm, Continuous Rendering, Keep Voice Awake

# POWER (4)

Ignore Battery Optimizations, Companion in background,
Charge Awareness, Save Mode Awareness

# BATCH (3)

Service@Boot-time, Sensor Coalesce, Job Coalesce

# RELEASE (8)

Supported Version Range, Same dependencies, Duplicate
dependencies, Fat app, Clear Cache, Disable Obfuscation,
Shrink Resources, Convert to WebP



http://olegoaer.perso.univ-pau.fr/android-energy-smells/
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Focus on Keep CPU On

PowerManager powerManager = (PowerManager)
getSystemService(POWER_SERVICE);
el And X [Ed = [m]

WakelLock wakeLock = , : -
,“ https://developer.android.com/training/sched. [E] = +s* %7 | | €@ Rechercher In @ ® =
powerManager.newWakeLock(PowerManager.PARTIAL_WAKE_LOCK, . . . o = i
atform )ocs us v Search nglish v onnexion
"MyApp::MyWakelockTag");
s Reference Samples Design & Quality

wakeLock.acquire(); F B

If you need to keep the CPU running in order to complete some work before
the device goes to sleep, you can use a PowerManager system service
feature called wake locks. Wake locks allow your application to control the

Background optimizations
power state of the host device.

» Broadcasts

[Creating and holding wake locks can have a dramatic impact on the host
Thus you should use wake locks only when strictly
Overview necessary and hold them for as short a time as possible. For example, you
Keep the device awake should never need to use a wake lock in an activity. As described above, if you
want to keep the screen on in your activity, use FLAG_KEEP_SCREEN_ON .

~ Manage device awake state

Schedule repeating alarms
Permissions One legitimate case for using a wake lock might be a background service that
needs to grab a wake lock to keep the CPU running to do work while the
screen is off. Again, though, this practice should be minimized because of its
impact on battery life.

App data & files

User data & identity

User location i o
To use a wake lock, the first step is to add the WAKE_LOCK permission to your

Touch &input application's manifest file:
CameraX

Camera2 v 0 v
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Highlights

®» Statically detectable
o Few green best practices resist to this “great filter”
®» Extended detection scope
o A native android project mixes Java, XML, File System, Gradle®
®» Good and bad smells
o Albeit code quality tools are only focused on bad smells
®» Revamped User Interface

o Green code merits its own user experience

"Groovy script
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Open Source Software

®» Commitment to digital commons
o Released as 0SS in January 2022 (formerly hosted by Green IT assoc.)

o https://qgithub.com/green-code-initiative/ecoCode-android

®» Attract early-adopters
o Hackathon in Paris in June 2022 (60+ attendees)

o Hackathon in Paris in April 2023 (100+ attendees)


https://github.com/green-code-initiative/ecoCode-android
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Technical guidelines

Currently Soon
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Screenshots

Issues

& c
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> Security Category
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> Directory See Rule
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Projects
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Perspective: Overall Status - Sortby: Name - {1z Qs 1 projects 'Y
Last analysis:
7 MyApp -+ S minutes ago
‘ 23 & 0 = 6 m s REN
! = Social Environment Java, Xml
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“This application is based on SonarQube™ but is not an offcial version provided by SonarSource SA.
Community Edition - Version 8.6.1 (build 15039) - LGPLV3 - Community - Documentation - Plugins - Web API - About



<A>ecoCode

BDX1/0

Related works

®» From academic

S
A
Al
A

EcoAndroid [Ribeiro et al., 2021]
E-Debitum [Maia et al., 2020]

XAL [Fatimaa et al., 2020]

aDoctor [lannone et al., 2020]

Green Android Lint [Le Goaer, 2019]

» From industry

(»
S
S

Green Software Insights [CAST, 2023]
EcoSonar [Accenture, 2022]
Greensight Sonar [Capgemini, 2022]

10 novembre 2023
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Roadmap
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DevFest Perros-Guirec (oct. 2022)
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Questions?

rate this presentation ekko, our mascotte free demo tutorial



