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Mobile-Specific Energy Code Smells
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http://github.com/chumr/best-practices-mobile
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http://github.com/cnumr/best-practices-mobile

10 cross-platform Energy Code Smells

Leakage
Sensor Leak Always remember to unsubscribe from a sensor once you have subscribed to it to avoid wasting data acquisition
Idleness
Keep Screen On Never prevent the device from going to sleep after a certain time to avoid draining the battery in just a few hours
Rigid Alarm Applications are strongly discouraged from using exact alarms unnecessarily as they reduce the OS's ability to minimize battery use
Power
Charge Awareness Adapt workload accordingly when the device is connected/disconnected to a power station or switch to a different battery level
Save Mode Awareness Adapt workload accordingly when energy save mode is activated intentionally by the end-user or by the system
Sobriety
Thrifty Geolocation Configure the geolocation sensor (aka GPS) in a less accurate mode and with a lower position update rate
Dark Mode Dark themes should be preferred to light themes as this can affect the AMOLED display under certain conditions
Brightness Override Don't override the screen brightness value, which automatically adjusts to ambient light to save energy
Animation-free Avoid extraneous animations, which consume a lot of power as they require the CPU, GPU and screen to be active
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Background

Energy Code Smells Detection
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ecoCode

Energy Code Smells Detection with SonarQube ™

Quality Gate Status ?

x Failed

2 failed conditions

1 Newlssues

0.0% Security Hotspots
O Reviewed on New Code
is less than 100%

Last analysis 3 minutes ago

Olivier Le Goaér and Julien Hertout, "ecoCode: a SonarQube
Plugin to Remove Energy Smells from Android Projects", The
37th IEEE/ACM International Conference on Automated

Software Engineering (ASE 2022)

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

Maintainability
(2] A
44 Open issues E
oH 2aM 20L Project Settings ~  Project Information
Selectissues « v  Navigatetoissue ¢ » 25issues  6d 1h effort
ecoC PP/ imerDisabledCheckTest.swift
> Security Categ
[0 Do not disable idle timer, unless absolutely necessary. Consistency
intai de +
> Creation Date Maintainability @ ecocode
Open v Not assigned v L6 + 20min effort - 1year ago « & Code Smell - © Major
> Language
ecoC i i i heckTest.swift
> Rule
3 setting a tolerance for timers will allow them to fire later than the scheduled fire date. Consistency.
Maintainability @ environment idleness ... +
v Tag
Search for tags... Openv  Not assigned v L7 - 1d effort - 1 year ago « & Code Smell - © Major
ecocode 25 . . " _ s
[ setting a tolerance for timers will allow them to fire later than the scheduled fire date. Consistency
eco-design 24
Maintainability @ environment idleness ... +
environment 24
ios 22 Open~  Not assigned v 112 - 1d effort - 1 year ago - ® Code Smell - © Major
power 13
idleness 6 C
sobriety 5 ) .
[ Any audio recording started should be stopped. Consistency
8 shown
Maintainability @ sobriety environment ... +

Add to selection $ + click
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https://github.com/green-code-initiative/ecoCode-android

Motivating Example

Torch-free

“Don't
programmatically
activate the LED
flashlight, a
notoriously
power-hungry
component.”
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Motivating Example

Requirements

Sbecify enefgy =
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/» codesmells ~ "Te--o___ e
WROSFEFE e, » Use Energy Code
\ “Classify energy . __...--=""" - Smell DSL
code smells . =<include== f
Code Smell Expert - ) <=extend==>

— >

<2 energy code smell = \_" )
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-
-
-
-
-
-
-
-
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Mobile Development

Expert Integrate generated code
into static analysns tool ==extend==>
Static Analysis <<|nclude>>
Tool Expert e —

Find inth
/Find energy hotspots in the,
‘ mobile codebase /<

/

—

End User

~Write detection rulee for ™ \_<<|nclude>; p Platfonn-Specuﬁc Energy
CodeSmeliDSL -~

RQ1: Energy code smells should be described at the
highest abstraction level, independent of any specific
programming language

RQ2: Energy code smells should be defined once and
reused for as many mobile code translations as necessary.

RQ3: Translations into a targeted language should be
independent of any specific static analysis tool.

RQ4: The definition of an energy code smell, its
translation, and the code generation model for a static
analysis tool should be achievable iteratively and by
different actors.




Proposed Approach

w

Energy Code Smell meta-model

Category ‘ SmellKind SmellCategory :
preExistingCategory: RuleCategory GOOD OptimizedAPI
customCategory: String EnergyHungryComponent BAD Leakage

1 » Bottleneck

category appliedOn A

1 | | | Idleness
Smell Sobriety
Sensor Screen Network
name: String 3 Batch
description: String | l>| | | 4 | | | Power
smellKind: SmellKind e Release
GPS Camera WiFi Bluetooth | |CellNetwork
smellScore: Integer Longevity

Name: Torch-free

Description: Don’'t programmatically activate the LED flashlight, a notoriously

power-hungry component
Score: -2
#Sobriety @Flashlight
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Proposed Approach

Platform-Specific Energy Code Smell meta-model

Formula Operand StatusOp
1
isFreeFormula: Boolean name: String EXIST
operand
freeFormula: String value: String CHANGED_VALUE
targeted Smell refers y'y
to the file location of 0.1 * location: String - - i
an energy code smell otherExpression . . LogicalOp ArithmeticalOp
model kind: Kind
formulas OR ADD
operator
p R Operator AND SUB
Smell targets | TargetedLanguage 0.1
g » o S NOT MUL
targetedSmell: String 1.7 ¢|
4 EQ DIV
I t 1 StatusOperator
Android Flutter i0S DIFF MOD
type: StatusOp
LE
Kind
#‘ ,Ll ArithmeticalOperator | | GE
Class
Java Kotlin ObjectiveC Swift B type: Arithmeticalop | | LT
Method
GT
LogicalOperator Attribute
o M n
Smell: “/../energy-smell/Torch-free type: LogicalOp File
@Java {
" n ° “" 9 n " n
Method. “setTorchMode” in “android.hardware.camera2.CameraManager” == “true

}
@Swift {

“AVCaptureTorchMode.on” OR “setTorchModeOn” OR “TorchMode.on”
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public class TorchFreeRule extends ArgumentValueOnMethodCheck {

Proposed Approach

Model-to-Code Transformation (SonarQube API use case)

¢

public TorchFreeRule() { "' =
super("setTorchMode", "android.hardware.camera2.CameraManager", true); g

}

@Override

protected void checkConstantValue(Optional<Object> optionConstantValue, Tree reportTree, Object
constantValueToCheck) {
if(optionalConstantValue.isPresent() && (optionalConstantValue.get().equals(constantValueToCheck)
|| ((Boolean) optionalConstantValue.get()))) {
reportIssue(reportTree, getMessage());

39

public class TorchFreeRule extends SwiftRuleCheck {

@0Override &
public void apply(ParseTree tree) {
if (tree instanceof Swift5Parser.ExpressionContext) {
Swift5Parser.ExpressionContext id = (Swift5Parser.ExpressionContext) tree;
String expressionText = id.getText();
if (expressionText.contains("AVCaptureTorchMode.on") || expressionText.contains("setTorchModeOn") ||
expressionText.contains("torchMode=.on")) {

this.recordIssue(id.getStart().getStartIndex(), DEFAULT_ISSUE_MESSAGE);
v vV S
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Motivating Example

Torch-free

“Don't
programmatically
activate the LED
flashlight, a
notoriously
power-hungry
component.”
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Questions?
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Proposed Approach

Energy Code Smell meta-model

Categary Smetking | SmelCategory
preExistingCategory: RuleCategory GOOD OptimizedAP!|
customCategory: String EnergyHungryComponent BAD Leakage

1 Bottieneck

category appliedOn 4

1 [ ] [ Idieness
s sensor | | Screen || Network achney
name: String 7 Batch
GPS Camera WiFi | | Biuetooth | |C: Felease
smeliScore: Integer Longevity

Name: Torch-free

N =

power-hungry component
3 Score: -2
#Sobriety @Flashlight

N

Description: Don t programmatically activate the LED flashlight, a notoriously
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Proposed Approach

Platform-Specific Energy Code Smell meta-model

Formuta Operand \ StatusOp l
1 I
IsFreeFormula Boolean operand name: String EXIST
" freeFormula: String vale: String CHANGED_VALUE
"
1o the file locllio.ﬂ; 0.1 . location: String
= mvm smed otherExpression Kind: Kind ‘ 9 ‘
formulas OR ADD
j operator | Operator AND suB
Smell targets | TargetedLanguage I 0.1 [*4_] NoOT i
-
targetedSmell: String [ A I 1 £Q o
StatusOperator
Androd m 08 OFF i
type: StatusOp
L | IE
A L\ Knd
I ] I ] Opweer] | o8 Class
[Lma ][ womn ] [ oomcavc [ owm | [Ty amescos | |11
Metnod
[ I J [ |l ] or
LogicalOperator Aftribute
1 Smell: “/../energy-smell/Torch-free” type: LogicalOp File
2 @Java {
3 Method. “setTorchMode” in "android.hardware.camera2.CameraManager” == “true”
4}
5 @Swift {
6 “AVCaptureTorchMode.on” OR “setTorchModeOn” OR “TorchMode.on”
7 ki



