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MOBILE COMPUTING 
•  Mobile Computing is a technology that allows 

transmission of data, voice, and video via a computer or 
any other wireless enabled device without having to be 
connected to a fixed physical link. 

•  Mobile Communication 
•  Mobile Hardware 
•  Mobile Software 





(Dis)Advantages of Mobile Computing 



Mobile Operating Systems 
•  A mobile operating system (or mobile OS) is an operating 

system for smartphones, tablets, PDAs, or other mobile 
devices.  
•  a touchscreen,  
•  cellular,  
•  Bluetooth,  
•  Wi-Fi,  
•  GPS mobile navigation,  
•  camera,  
•  video camera,  
•  speech recognition, 
•   voice recorder,  
•  music player, 
•  near field communication  
•  infrared blaster. 



Timeline for Mobile OS 



Up-to-date Mobile Operating Systems 
•  Android 
•  EMUI (Emotion User Interface)  

•  Based on Android Open Source Project 
•  HTC Sense 
•  MIUI (Xiaomi) 
•  Nokia X Platform (removed Google Services) 

•  Based AOSP 
•  LGUX 
•  Oxygen OS 
•  TouchWiz (Samsung) 
•  ZenUI(Asus) 
•  iOS 
•  Windows 10 Mobile 
•  Blackberry 10 

•  Based QNX OS 
•  Firefox OS (does not have Java-like code) 
•  Tizen 

•  Based on Linux 
•  Ubuntu OS (does not have Java-like code) 



Market Share 



Trends 



Android Operating System 



iOS 



Windows Phone OS 



Difference between Mobile OS and PC 
OS 
•  1. Power: In Android, by default processor and display shuts down. If any process 

wants to keep processor/display running, it should exclusively lock them using 
"wake-locks". 

•  2. Interface: Touchscreen is the main input method, supported by keypad, voice 
etc. Traditional windows method is heavy, so it uses layers and views. 

•  3. Memory: Android is optimized to use less memory, each applications are 
structured such way to load into minimum RAM. "Out of memory ”support is 
already there in Linux kernel, but Android adds "Low memory killer" on top of that 
to kill unused applications. All libraries used in framework are optimized, for ex, 
For C library, bionic replaces glibc 

•  4. Communication processor: Android communicates with another proprietary 
OS which runs on communication processor, GPRS/EDGE/3G/LTE are supported, 
which are not needed in desktop systems. 

•  5. Portability: x86 was built for desktops, Mobiles OSes runs mainly on ARM , 
which was built for embedded systems. Even though most OSes are ported to all 
hardware architectures, they are not optimized. 



Difference between Mobile OS and PC 
OS 
•  Limitation to available APIs 
• Mobile OS is much more restricted than desktop 



Mobile OS Design Criteria 



Mobile Application Development 
• Constraints 

•  Limited Battery 
•  Less Resources 

•  CPU 
•  Memory 
•  Storage 
•  Battery 

•  Range x Bandwidth 
•  Security Standartds 
•  Potential Hazards 



Mobile App Categories 



Mobile App Categories 





Prominent Challenges 
• Device Fragmentation 
• Operating System Fragmentation 



Mobile Application Development 



Mobile App Development Techniques 
• Native Applications 

•  C, C#, C++, Java 

• Web-based Approaches 
•  HTML5,CSS3,Javascript 

• Hybrid Apps 
•  In a native container 



Cross-Platform Tools 
•  Reduction of required skills for developers to develop 
   applications due to the use of common programming 
   languages; 
•  Reduction of coding, because the source code is written 
   once and it is compiled for each supported OS 
•  Reduction of development time and long term maintenance costs; 
•  Decrement of API knowledge, because with these tools 
   is not needed to know the API’s of each OS, but only the 
   API’s provided by the selected tool; 
•  Greater ease of development compared to building native 

applications for each OS 
•  Increment of market share for the corresponding business model 

with the advantage to raise the Return On Investment (ROI). 



Cross-Platform Selection Criteria 
•  Mobile Operating Systems supported to understand 
possible effects on respective business models 
•  Tool licences offered to evaluate the terms and conditions 
of use 
•  Programming languages offered to developers for building 

applications; 
•  Availability of API’s provided with the aim to get an 
idea of different hardware parts accessible in the OS; 
•  Accessibility to native API’s to compare how it is 
possible to access them from each tool; 
•  Architecture provided for the development process of 
the application 
•  Integrated Development Environments available for developing 

applications. 



Cross-Platforms 

 
 

API Name Rhodes PhoneGap MoSync MoSync DragonRad

JavaScript JavaScript JavaScript C, C++

Accelerometer
p p

Barcode
p p p

Bluetooth
p p p

Calender
p p p p p

Camera
p p p

Capture
p p p p

Compass
p p

Connection
p p p

Contacts
p p p

Device
p p p p p

File
p p p p

Geolocation
p p p p p

Menu
p p

NFC
p p p p p

Notification
p p p p

Screen Rotation
p p p

Storage
p p p p p

TABLE IV
COMPARISON ON MAIN SUPPORTED API’S.

use JavaScript API’s to interface the application with native
API’s. As mentioned in Section II, these tools offer many
benefits including the high-level development, but on the
other hand one of the most relevant bottlenecks of the cross-
platform development approach is the performance in execut-
ing applications that use JavaScript API’s. Lately, although
the JavaScript performance has been increased significantly is
not recommended to develop applications that implement very
complex business functionality or background services, such
as application DropBox. Other limitations of this approach
are generally the poor support of high-end graphics and 3D
technology, and lack of last features introduced by OS’s,
because for each update done in OS’s supported by the tool the
vendor should update its own tool as well. The development
of complex applications such as games, benchmarks, etc. is
dependent more on the access to built-in API’s, which is
different in all defined tools [19].

Rhodes, differently to other tools offers the support of the
MVC framework, which is a very popular and convenient
way to develop applications. By considering all these things,
we can figure out that Rhodes tool has the edge over other
three tools because it has the support for both web-based
services and MVC framework. PhoneGap offers a wrapper
that works with several IDE’s and it is very versatile with
respect to the extendibility with plug-ins and extensions.
Mosync is the tool that supports the greater number of API’s
across JavaScript and C/C++, and the greatest number of
programming languages supported. Finally, DrangonRad is the
only tool which present many differences in almost all treated
aspects, such as language, architecture, access to native API’s
and non-open source redistribution.

Future works will extend our comparison providing more
details on architectures and how each layer interacts with
each other. A more accurate analysis of the tool extendibility
with plug-ins and extensions will be provided as well as a
deeply analysis on cross-platform application performances.
Besides, another possible extension of this work could be the

comparison between development platforms.

REFERENCES

[1] M. AB. What is MoSync. http://www.mosync.com/content/mosync-
cross-platform-mobile-development-made-easy, 2012.

[2] R. T. Allan Hammershoj, Antonio Sapuppo. Challenges for Mobile
Application Development. 2010.

[3] C. Best. Seregon solutions announces support for blackberry playbook.
http://www.prweb.com/releases/DragonRAD/PlayBook/
prweb4960674.htm, January 2011.

[4] P. Broman. The runtime architecture.
http://www.mosync.com/documentation/manualpages/runtime-
architecture, June 2010.

[5] B. Curtis. PhoneGap and the Enterprice.
http://www.slideshare.net/drbac/phonegap-day-ibm-phonegap-and-
the-enterprise, July 2011.

[6] M. Dalu. Mobile Apps cross-platform development challenge:
PhoneGap vs. Titanium vs. Rhodes. http://surgeworks.com/blog/lab-
mobile/iphone/mobile-apps-cross-platform-development-challenge-
phonegap-vs-titanium-vs-rhodes, January 2010.

[7] D. Dern. Tools and Toys: IEEE Spectrum. June 2010.
[8] DragonRad. http://dragonrad.com, 2012.
[9] J. Fermoso. Seeks to Bridge the Gap Between Mobile App

Platforms. http://gigaom.com/2009/04/05/phonegap-seeks-to-bridge-the-
gap-between-mobile-app-platforms, April 2009.

[10] IBM. Benefits of the mvc design pattern.
http://publib.boulder.ibm.com/infocenter/adiehelp/v5r1m1/index.jsp?topic=2003.

[11] D. Infoway. White paper on mobile os and efforts towards open stan-
dards. http://www.dotcominfoway.com/attachments/268 white-paper-
on-Mobile-OS-and-efforts-on-Open-standards.pdf, 2012.

[12] A. Jakl. Mobile Operating System: is it PC? April 2009.
[13] M. Kindborg. The wormhole javascript library.

http://www.mosync.com/content/html5-javascript-wormhole, February
2012.

[14] Leckylao. Rhodes framework: Agile mobile web develop-
ment. http://leckylao.com/2010/06/12/rhodes-framework-agile-mobile-
web-development, June 2010.

[15] MokaByte. Applicazioni mobili negli scenari Enterprise.
http://www2.mokabyte.it/cms/article.run?articleId=O5R-R6L-HN8-
8R8 7f000001 18359738 2ff5bd55, March 2010.

[16] Motorola Solutions. http://www.motorola.com/Business/US-
EN/Business+Product+and+Services/Software+and+Applications/RhoMobile+Suite,
2012.

[17] T. Myer. Beginning PhoneGap. Wrox, November 2011.
[18] T. Paananen. Smartphone Cross-Platform Frameworks, Bachelor’s

Thesis. April 2011.
[19] PhoneGap. http://phonegap.com, 2012.
[20] RhoMobile. What is so special about the rhodes smartphone

app framework? http://rhomobile.com/blog/whats-so-special-about-the-
rhodes-smartphone-app-framework, March 2010.

[21] J. Rowberg. Comparison: App Inventor, DroidDraw,
RhoMobile, PhoneGap, Appcelerator, WebView, and AML.
http://www.amlcode.com/2010/07/16/comparison-appinventor-
rhomobile-phonegap-appcelerator-webview-and-aml, July 2010.

[22] V. G. Sarah Allen and L. Lundrigan. ProSmartphone Cross-

PlatformDevelopment. Apress, 2010.

186



Sencha 
• Sencha is a tool that lets you develop your apps in 

HTML5. 



PhoneGap 
• Owned by Adobe, PhoneGap is a free resource that first-

time app developers can use to translate code from 
HTML5, CSS, and JavaScript. 



Cross-Platform Tools 
• Appcelerator Titanium 
• Cocos2d 
• Unity 3D 
• Corona 
• Qt 
• Xamarin 
• Alpha Anywhere 
•  5App 



Security in Mobile World 


