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• Response times
• CPU usage
• Memory Usage
• Battery usage
• Disk Space

• GPS
• NFC
• …

• Graphical Performance
• …

• Local Storage
• Address book access
• …
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Web Apps
è Mobile Websites

• Accessed in standard mobile 
browser (Chrome, Safari, …)

• Optimized for mobile device 
screen sizes

• Use JavaScript Frameworks
• UI Components
• Event handling, utility 

functions
• Use of design patterns



Web-To-Native Wrappers

• Web Apps, packaged as a 
stand-alone application

• Web code is displayed in a 
chromeless webview

• Wider range of native API calls 
compared to normal Web 
browser



Runtimes

• Cross-platform compatibility 
layer

• Shields app form underlying 
differences between platforms

• Different strategies:
o Interpreted at runtime
o Compiled in advance 

(source code translators)

Application Code

Runtime Environment

Operating System



Source Code Translator

• Cross-compilation of code
• Different strategies:

o Translate to native source
o Translate to intermediary 

language
o Translate to low level machine 

code
• Often used in combination with 

Runtime
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Test Strategy
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Tested cross-platform tools

Native



Measured Parameters

o Start time
o In-app response times
o Memory usage
o CPU usage
o Disk space



Scope & Approach: Devices
Low-end High-end

iOS
Device: iPhone 4 iPhone 6

OS: iOS 7.1.2 iOS 9.1
RAM: 512 MB 1 GB
CPU: 1 GHz Dual-core, 1.4 GHz

Android
Device: Sony Xperia E3 Motorola Nexus 6

OS: Android 4.4.2 (KitKat) Android 6.0 (Marshmallow)
RAM: 1 GB 3 GB
CPU: Quad-core, 1.2 GHz Quad-core, 2.7 GHz

Windows Phone
Device: Nokia Lumia 925

OS: Windows 8.1
RAM: 1 GB
CPU: Dual-core, 1.5 GHz



Measuring tools

Android iOS Windows Phone
Response times DDMS Instruments Tool

(Time Profiler)
Visual Studio Console

CPU usage ADB 
“top”

Instruments Tool
(CPU Activity)

Windows Phone 
Developer Power Tools

Memory usage ADB
“dumpsys meminfo”

Instruments Tool
(Allocations)

Windows Phone 
Developer Power Tools

Disk space Visible on device Visible on device Visible on device



Results



Cross-platform tools of the same category show 
similar behavior



JavaScript Frameworks
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JavaScript Frameworks

Cross-platform tools of the same category show 
similar behavior
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Runtimes

Cross-platform tools of the same category show 
similar behavior
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Runtimes

Cross-platform tools of the same category show 
similar behavior
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Source Code Translator

Cross-platform tools of the same category show 
similar behavior

Displayed values are measured on the high-end devices
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The performance penalty resulting from the use of 
cross-platform tools is generally acceptable



The performance penalty resulting from the use of 
cross-platform tools is generally acceptable
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The performance penalty resulting from the use of 
cross-platform tools is generally acceptable
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Underlying differences between different JavaScript 
frameworks have an effect on the performance



Underlying differences between different JavaScript 
frameworks have an effect on the performance

0

100

200

300

400

500

600

700

800

900

Famo.us IAF Ionic jQuery	Mobile Mgwt Sencha	Touch	2

Time	to	open	 favorites	page

Android	High-end

Android	Low-end

ios

ios	iPhone	4

WP



Page rendering: JavaScript frameworks vs Runtimes, 
speed vs Native UI components



Page rendering: JavaScript frameworks vs Runtimes, 
speed vs Native UI components
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JavaScript Frameworks Runtimes
• Webview renders HTML pages
• Some JavaScript frameworks have 

faster response times than native 
apps 

• Sometimes native skins
No real, native UI components 

• Creates UI View elements
• Makes use of Native UI components
• Additional overhead introduced



The performance of a cross-platform application 
strongly depends on the targeted platform



The performance of a cross-platform application 
strongly depends on the targeted platform
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The performance of a cross-platform application 
strongly depends on the targeted platform

The Webview/JavaScript Engine

à between different versions of the same platform
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The performance of a cross-platform application 
strongly depends on the targeted platform

Xamarin: Same tool, different strategy

• Source translated to Intermediary 
Language (IL)

• Just-In-Time (JIT) compilation

• Source translated to executable 
binary code

• Ahead-Of-Time (AOT) compilation



The performance of a cross-platform application 
strongly depends on the targeted platform

Xamarin: Same tool, different strategy
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The performance of a cross-platform application 
strongly depends on the targeted platform

Xamarin: Same tool, different strategy
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The performance of a cross-platform application 
strongly depends on the targeted platform

Android: other version, different strategy

Dalvik
Used in all Android versions until Android 4.4

ART
Officially introduced with Android 5.0

Just-In-Time (JIT) compilation
For each run of the app, the part of the 
code required for its execution is compiled 
to machine code at that moment

Ahead-Of-Time (AOT) compilation
The whole application is pre-compiled 
(only once) at install time into a system-
dependent binary

Consequences on the performance
-More CPU intensive
-Uses more battery
-Slower 

-More disk space required 
-Installation process more time consuming
-Larger memory footprint



A closer look at some parameters



CPU Usage
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Memory Usage
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Memory Usage
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Battery Usage

Graph made with LittleEye tool




