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Abstract 

        In recent years, with the evolution in technology, high-speed Internet transmission, mobile computing devices 

such as cellphones, tablets, and even smart watches have become available and affordable.These mobile computing 

devices also need their own operating systems to control the resources, provide user interface and allowing application 

software to be built. This research paper will have a closer look at the operating systems for mobile devices and 

programming aspect on developing applications for mobile computing devices. 
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I. INTRODUCTION: WHAT IS MOBILE COMPUTING? 

        General definition for mobile computing is very much the same as traditional computing. Consumers are specially 

demanding and expecting the same convenience and computing power in the mobile devices. Furthermore, mobility 

opens up new era for unique products and services only possible in a mobile environment. 

        Location independence is a very important factor in mobile computing. It’s understood as freedom from 

geographic constraintsthat allows more effective, more convenience, and more timely use of computing and 

communication. Not only on the desk and in an office, location independence feature enables people to work anywhere 

and when it is needed. 

        Several years ago, it would be common to define mobile computing as the use of laptop computers. However, this 

traditional view has changed significantly. Cellphones or smart-phones can browse and surf the Web and also send and 

receiving emails. The explosion in mobile computing can be possibly evaluated by the past success, current trends, and 

future opportunities [1].  

 

II. MOBILE OPERATING SYSTEM 

 

        II. 1. DEFINITION OF MOBILE OPERATING SYSTEM 

        Mobile operating system (mobile OS) is an operating system for mobile devices such as cellphones, tablets, and 

smart-watches, etc… A mobile operating system is the software platform, on top of which other programs can run on 

mobile devices. While laptop computers are “mobile” but its operating system is not considered “Mobile Operating 

System”, since the operating systems for laptop and desktop are the same and originally developed for desktop 

computers. You might think, laptop is a small version of desktop computer for mobile and convenience purposes. 

 

        II. 2. SPECIAL FEATURES OF MOBILE OPERATING SYSTEM 
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Mobile operating system (Mobile OS) should include operating system features of a personal computer (desktop or 

laptop PCs) and features which are unique, useful for mobile or handheld computing devices such as: touchscreen, 

cellular, Bluetooth, Wi-Fi access, Global Positioning System (GPS), Video, Camera, Voice recorder, Speech 

recognition, Music Player, etc… 

 Touchscreen. An input and output device, normally layered on top of an electronic visual display (screen). 

User can give input by touching the screen or by a special stylus. The touchscreen allows user to interact 

directly with the displayed information rather than using a mouse or a touchpad as in laptop computers. 

 Cellular or mobile network. Is a communication network where the last link is wireless (cellphones, 

tablets,…). The mobile network is distributed over land areas called cells. A cell typically uses different set of 

frequencies from neighboring cells to avoid interference and guaranteed service quality in each cell. 

 Bluetooth. Is a wireless technology standard for exchanging data over short distances from fixed to mobile 

devices to build Personal Area Network (PAN). 

 Global Positioning System (GPS). Is a satellite-based radio navigation system which is owned by the United 

States government and operated by the US Air Force. It is a Global Navigation Satellite System that provides 

geographic location and time information to a GPS receiver [2]. 

 

        II. 3. TYPES OF MOBILE OPERATING SYSTEM 

There are several types of mobile operating systems. By the end of 2016, over 430 million smart-phones were sold 

world-wide, with 81.7% running Android operating system, 17.9% running iOS, only 0.3% running Windows 10 

Mobile(No longer marketed), and the other mobile operating systems cover remaining 0.1%smart-phones. So far, in 

this figure, Android is the most popular operating system for smart-phones and other mobile devices. It is even more 

widely use than the legacy desktop MS-Windows which is down to 44.9% in the first quarter of 2017.Mobile operating 

systems have had majority use in 2017 (measured by Web use), and it is very clear that smart-phones have been used to 

surf the Web more than any mobile devices [3]. 

 Android (Mobile Operating System). Developed by Android Inc., then Google bought in 2005. Android was 

unveiled in 2007, based on a modified version of the Linux kernel and other open source software and 

designed primarily for touchscreen mobile devices, smart-phones and tablets. With the successful of 

Android for mobile devices, Google has further developed Android TV for televisions, Android Auto for 

automobile applications, and Wear OS for wrist watches (smart watches). Android has been the best-selling 

mobile operating system on smart-phones worldwide since 2011and for tablets in 2013. As of May 2017, 

Android has over two billion monthly active users, the biggest number installed on any operating system. 

And as of June 2018, Google Play store has over 3.3 million applications. 

 iOS (iPhone OS). By the name, this mobile operating system is a line of products from Apple Inc. such as: 

iPad, iPod, iTune, etc… iOS was created and developed exclusively for Apple hardware and became the 

second most popular mobile operating system, just behind Android.Originally, iOS was released in 2007, 

for the iPhone then extended to run on other Apple mobile devices such as iPod Touch and iPad (in 2010). 

As of January 2017, Apple’s App Store contains more than 2.2 million applications under iOS. Because of 

competition, iOS newer versions are released almost annually. The current version is iOS 11, released on 

September 19, 2017 and is available for all iOS devices with 64-bit processors: iPhone 5S, iPad (2017), iPad 

Air, iPad Pro and iPad Mini 2. 

 Windows 10 Mobile. This mobile operating system was developed by Microsoft and released in 2015. 

Windows 10 Mobile is the successor of Windows Phone 8.1 and was designed to run on devices that have 

less than 9 inch screen. It is Microsoft plan to unify Windows families across multiple device 

classes.However, in October 2017, it was revealed that Microsoft had ceased the development of Windows 

10 Mobile due to its low market share [4]. 
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III. MOBILE COMPUTING: APPLICATION DEVELOPMENT 

        With the rapid advance in mobile computing, we might say “Everyone is using smart phone”. The cellphones 

(smart phones) we use today is very much different from the old, traditional phone that we had used about twenty years 

ago. Yes, it is a phone that we can talk to someone over a long distance, but we can do a lot more than just talking. A 

smart phone can send, receive emails, pictures, videos, etc… We can use Global Positioning System (GPS) to find 

location and direction, surfing the Internet for particular items or go shopping… This “can do” list can go on and on… 

and more applications for mobile devices are continuing to come. 

 

        III. 1. MOBILE APPLICATIONS DEVELOPMENT 

It is the act or process by which a mobile application (mobile app) is developed for mobile devices, such as smart 

phones, tablets, personal digital assistants (PDAs)… These mobile applications can be pre-installed on the devices 

(such as phones) during manufacturing or delivered as Web applications for users (clients) to download. Mobile 

applications development has been growing steadily in revenues and jobs created. An analyst report in 2013, there was 

529,000 jobs created within 28 members of the European Union (EU), in which 60% are mobile application developers. 

 User Interface (UI). Is a part of the development process, UI design is also essential in the creation of mobile 

applications. An application without nice, user-friendly interface will be off the market by itself. Mobile UI 

considers constraints, contexts, screen, input, and mobility as criteria for the design.  

 Mobile Back-ends. User Interface is considered front-ends that rely on the back-ends to support access to the 

enterprise systems. The mobile back-ends facilitate data rounding, security, authentication, authorization, and 

other services. The mobile back-ends perform everything on the background with supports by a mix 

middleware components including Mobile Application Server, Mobile Back-end as a Service (MBaaS), and 

Service Oriented Architecture (SOA) infrastructure [5]. 

 

        III. 2. PROGRAMMING LANGUAGES FOR MOBILE APP DEVELOPMENT 

Mobile application development industry has increased rapidly in the last five years, changing the way we do business 

and the business function worldwide. Before building an application, we must decide on which programming language 

to be used for building mobile application. 

 HTML-5. The ideal programming language for building a Web-fronted (home page) application for mobile 

devices. HTML-5 accepts various data types, works with different screen sizes and supported by many 

different browsers. From cost efficiency point of view, HTML-5 has an advantage because it can work with 

older version of HTMLs. 

 Objective-C. The primary programming language for iOS applications. Apple selected Objective-C to build 

applications because of its robustness and scalable. As a C-language superset, Objective-C contains a number 

of graphics, I/O, and display functions (We already knew that the standard language for Computer Graphics is 

C++). Objective-C is also fully integrated into all iOS and MacOS frameworks. It’s slowly replaced by a new 

and more powerful language Swift. 

 Swift. The newest, latest programming language into the line of Apple. Swift has been used to develop Apple 

mobile applications along with Objective-C, but more and more iOS developers turn to Swift for complete 

programming. In fact, Swift was designed to eliminate the security vulnerabilities of Objective-C 

programming language. 

 C++. One of the most wide-spread, popular programming language, C++ allows mobile applications to be 

developed practically for all purpose, all platform that exists. C++ dominated the programming world long 

before the revolution of smart phones and it is being used to develop mobile applications for Android and 

Windows. 

 C#. The primary programming language for Windows Phone applications. What C# does for Microsoft is 

similar to Objective-C does for Apple. C# is also the newest, the principle language in Microsoft’s “Dot Net” 

(.net) platform. 

 Java. One of the most popular, most widely used programming language, developed by Sun Microsystems 
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(Now owned by Oracle). Java is the preferred language to develop Android applications. It can be run either 

in a browser window, or in a virtual machine (without a browser). Java is well known as machine 

independent, cross platform programming language therefore, it is the developer choice to build mobile 

application across platforms [6]. 

 

IV.ANDROID PROGRAMMING 

        More than 81% smartphones and tablets are running under Android operating system, return higher revenue for 

those smartphones, tablets manufacturers. This figure is increasing, thereforeAndroid coding or programming is also 

becoming more popular, and many software companies are looking for Android programmers. 

Android is the fastest growing mobile operating system, is a great platform to scale up your mobile applications. To 

write Android program, the Application Programmer Interface (API) is well-documented and easy to use, and it is fun, 

enjoyable to write something that can be run on your own cellphone. In fact, you can write and test (run) the code in an 

emulator on your Linux PC, since Android has a background from Linux operating system. 

 

        IV. 1. DEVELOPMENT ENVIRONMENT AND GETTING START 

        The current version of Android is 4.2 (Jelly Bean), it will work with old codes from older versions such as 4.0 (Ice 

Cream Sandwich) or 2.3 (Gingerbread). Like other applications, Android is forward-compatible, work with older codes 

but not always backward-compatible. The easiest and quickest way to set up development environment is to download 

the Android Bundle from the Internet. You also need to have JDK 6 (Java Development Kit 6) installed, not JRE (Java 

Runtime Environment). It would be much easier if you are familiar with HTML (Hyper Text Marked up Language) or 

XML (Extended Marked up Language) and the most popular, wide spread Java programming language. 

 

        IV. 2. FIRST ANDROID PROJECT: ACTIVITY AND LAYOUT 

 An activity is an instance of class Activity in Android SDK (Software Development Kit). An activity is 

responsible for managing user interaction with the application via a screen of information. You need to 

write subclasses of Activity depend on the requirements of the application. 

 A layout defines a set of User Interface (UI) objects and their positions on the screen. A layout is made 

up of definitions written in XML (Extended Marked up Language). Each definition creates an object that 

appears on the screen [7].  

For our first program, to show a timer that counts down from 10 seconds when you click a button. For mobile 

application, before writing the code, we need to create the interface or layout. This step is very important, what the 

users will see when they start the application. The mobile application interface (layout) is similar to homepage on Web 

design. Using XML editor to write the following: 

“… 

<RelativeLayoutxmlns:android="http://schemas.android.com/apk/res/andr 

oid" 

xmlns:tools="http://schemas.android.com/tools" 

android:layout_width="match_parent" 

android:layout_height="match_parent" > 

<TextView 

android:id="@+id/time_display_box"  

android:layout_width="wrap_content"  
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android:layout_height="wrap_content"  

android:layout_alignParentTop="true"  

android:layout_centerHorizontal="true"  

android:layout_marginTop="60dp"  

android:text="@string/_00_30"  

android:textAppearance="?android:attr/textAppearanceLarge"/> 

<Button 

android:id="@+id/startbutton" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:layout_below="@+id/time_display_box" 

android:layout_centerHorizontal="true" 

android:layout_marginTop="41dp" 

android:text="@string/start" /> 

</RelativeLayout>  …” 

 

        IV. 3. FIRST ANDROID PROJECT: CODE 

Next, use Java editor such as Eclipse or Textpad to create a class named CountdownActivity.java as listed below: 

“… 

public class CountdownActivity extends Activity {  

private static final int MILLIS_PER_SECOND = 1000; 

private static final int SECONDS_TO_COUNTDOWN = 30; 

privateTextViewcountdownDisplay; 

privateCountDownTimer timer; 

@Override 

public void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 

setContentView(R.layout.activity_countdown); 

countdownDisplay=(TextView) findViewById(R.id.time_display_box; 

Button startButton=(Button) findViewById(R.id.startbutton; 

startButton.setOnClickListener(new View.OnClickListener() { 

public void onClick(View view) { 
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try { 

showTimer(SECONDS_TO_COUNTDOWN * MILLIS_PER_SECOND); 

} catch (NumberFormatException e) { 

// method ignores invalid (non-integer) input and waits 

// for something it can use 

} 

} 

}); 

} 

}    …” 

 

        From the java code above, we can use Android Application Programmer Interface (built in  

classes API) such as CountDownTimer and method setContentView to grab the XML layout  

written in previous step. 

“… 

private void showTimer(intcountdownMillis) { 

if(timer != null) { timer.cancel(); } 

timer = new CountDownTimer(countdownMillis, MILLIS_PER_SECOND) { 

@Override 

public void onTick(long millisUntilFinished) { 

countdownDisplay.setText("counting down: " + 

millisUntilFinished / MILLIS_PER_SECOND); 

 } 

@Override 

public void onFinish() { 

countdownDisplay.setText("KABOOM!"); 

    } 

  }.start(); 

}  …”  

        To run this Android program, you can run in Eclipse (Java compiler) and select to run this  

program as an Android application, and an emulator will automatically generated and run [8]. 
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V. CONCLUSION 

The demand for mobile computing is higher and higher over the years. Smart phones, tablets, and wireless mobile 

devices are already a trillion dollar business. It appears that mobile devices are redefining the business world, who, 

what, and how to make money in high technology. 

In history, mobile computing devices are spreading faster than any other consumer technology. In the United States, 

smartphones have begun reaching the group of technophobes, or the “late majority”.  Most mobile phone users now 

have one smartphone. The big question for technology companies and the story on MIT Technology Review, Business 

Report, is how to make money from this rapidly expanding technology. 

Wireless carriers are making money at the greatest scale. Globally, 900 wireless carriers companies take in $1.3 trillion 

in revenue each year, that number is four times the combined revenue of the technology giants: Google, Apple, 

Microsoft, and Intel. Notably, Apple captures more profit by bringing personal computing to mobile phones. 

        Who does not make money is also another question. Microsoft’s share of mobile computing is negligible. Bill 

Gates said in a TV interview “The way we went about, it didn’t allow us to get the leadership. It was clearly a mistake”.  

In 2009, Microsoft’s software was installed on 90% of personal computers. At the end of 2012, it’s just 23% of devices 

sold when counting smartphones, tablets and PCs all together. 

The time went by fast, at the current technology, smartphones outsell PCs. Touchscreens outnumber keyboards. In 

India, mobile Internet traffic exceeds desktop traffic, only 11% of the people uses PCs while almost everyone have a 

mobile phone. And in the United States, people use their phones to search for a good restaurant, bus time, and weather 

reports [9]. 
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