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Introduction: 
 
Every cellular phone needs some type of operating system to run its services: making calls, 
texting, taking photos, and so on. The original mobile OSs were fairly simple, since the 
capabilities of the phones they supported were limited. Modern smartphones have added 
many of the features of a full-fledged computer including high-speed CPUs, large storage 
space, multitasking, high-resolution screens, cameras, multipurpose communication 
hardware, and so on. Mobile OSs has grown in sophistication to meet the demands. 
 
Another critical factor is the desire to allow external developers to write software for 
mobile devices. This represents a huge increment in the effort needed to support the OS, 
since a full-featured SDK is needed, proper developer support must be provided, and 
application-facing OS features must be carefully thought out, implemented, and then 
maintained, often well past the version of the OS when they were introduced. 
 
We will briefly review six popular mobile operating sytems including Android, iOS, 
Windows Phone, Black-Berry OS, WebOS, and Symbian. These OSs, together were 
estimated to control 99.8% of the worldwide smartphone OS market in Q3 2013. (1) Fig. 2A. 
 
 

   
          A            B          C 
         Share by mobile OS   Shipments by manufacturer    Profit by manufacturer 

 
Figure 2 - Smartphones worldwide market share Q4 2013  
 
Broken down by company, worldwide mobile smartphone shipments for Q4 2013 are 
shown in Fig. 2B, with Samsung, Apple, Lenovo, LG, and Huawei occupying the top five 
spots. Some companies report actual sales numbers as “shipments,” while other companies 
only report the number of devices sent to retailers. For example, Samsung has stated they 
will not report any numbers for smartphone and tablet sales (2). Another measure of 
success is operating profit, shown by company for Q3 2013 (3) in Fig. 2C. Apple and 
Samsung were the only two manufacturers to report positive profits during this quarter. 
 
Smartphones still make up a minority of the total number of mobile phones sold. Current 
estimates are that 45% of mobile phone sales are for smartphones, and 55% are for non-
smart devices. 
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Android OS 
 
Android OS for mobile devices is developed by the Open 
Handset Alliance, which is led by Google Fig. 2A. Google 
unveiled the Android distribution in November 2007. Most of 
the Android core is released under the open-source Apache 
License. Android uses a Linux kernel with higher-level APIs 
written in C. Applications are normally programmed in Java 
and run with the Dalvik virtual machine (DVM) using just-in-
time compilation to translate Java byte-code into Dalvik dex-
code. 
 
Android Inc. was initially founded by Andy Rubin, Rich Miner, 
Nick Sears, and Chris White in October 2003. Rubin was 
previously the co-founder of Danger, which developed the T-
Mobile Sidekick. Initial work focused on developing “mobile 
phone 6.2. iOS 
 
Google acquired Android Inc. in 2005. Rubin stayed to lead 

development of a mobile device platform using a Linux kernel. 
 
Although the core OS is open-source, other parts are controlled differently. The Open 
Handset Alliance develops the GPL-licensed parts of Android. Device manufacturers cannot 
use the Android trademark unless Google certifies their device against the Compatibility 
Definition Document (CDD). Applications like the Android Market, Google Maps, and Google 
Docs are not open-source, and are only licensed to devices that pass the CDD. 
 
Android’s architecture is split into a Linux kernel with low-level hardware drivers and 
power management, a set of service libraries—OpenGL ES, SGL, SSL, libc, WebKit, and 
SQLite—the Android core runtime libraries and the DVM, an Application Framework of 
application-level APIs, and the applications themselves (4). Android’s usage share by 
version, as of Dec 2013, is shown in Fig. 3. Currently, the majority of devices run some 
variant of Android 4.1, 4.2, or 4.3 (Jelly Bean). 

 
 
 
 
 
 
 
Figure 3 - Percentage of devices running the different versions of Android OS software 
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iOS  
iOS was originally developed for the iPhone, with the 
first version released in June 2007 Fig. 2B. A native 
application SDK followed in March 2008. iOS is also 
used on the iPod Touch—original release September 
2007—the iPad—original release 2010—and 
AppleTV. iPhone OS was rebranded iOS in June 2010. 
 
iOS promoted a new style of user interaction for small 
screen, limited input devices, specifically, direct 
manipulation. Touch-based gestures like swipe, tap, 
tap and-hold, and pinch are used to control on-screen 
interface elements, and to perform interface 
Operations. Accelerometers support additional 
physical gestures like shaking and rotating the 
orientation of the device. 
 
iOS is derived from Mac OS X, and shares its basic 
Darwin foundation, an open source POSIX-compliant 
UNIX OS. In this sense iOS can be considered a variant 
of UNIX. 
 

   
 

 
iOS is made up of four abstraction layers: Core OS, Core Services, Media, and Cocoa Touch. 
 

• Core OS - basic low-level features 
 System support - threads, sockets, IO, DNS, math, memory 
 General security services - certificates, private /public keys, encryption 
 External hardware management – Bluetooth, sound and image processing 

 
• Core Services 
 Basic application services - accounts, contacts, networking, data 
 management, location, calendar events, store purchasing, SQLite, and XML  

 
• Media Layer - support for 2d and 3d graphics, audio, and video. 

 
• Cocoa Touch - APIs for building applications, multitasking, touch input, 
 notifications, interface views, and access to device data. (6) 
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Windows Phone 
 

Windows Phone is a mobile OS developed by 
Microsoft as a replacement for their Windows Mobile 
platform. It was launched in 2010 under the name 
Windows Phone7. Various hardware manufacturers 
including HTC, Samsung, LG, and Nokia are developing 
Windows Phone devices. In February 2011 Nokia and 
Microsoft announced that Windows Phone 7 would be 
the primary OS for all future Nokia smartphones. 
 
Windows Phone 7 received a major upgrade (7.5 
Mango) in February 2011, adding features that had 
been missing in the original release. The second 
generation Windows Phone 8 was released in October 
2012. 
 
Microsoft introduced a new user interface, Metro, with 
Windows Phone 7 (Fig. 2C).  Dynamic tiles populate 
the home screen, acting as live links to applications, 
features, and individual items like web pages or media 
items. Hubs combine local and online content, for 
example, the Pictures hub can show photos that are on 
the device and stored on social media networks. 

 
Windows Phone 7’s architecture required a hardware layer that meets Microsoft’s 
minimum system requirements: an ARM7 CPU, a DirectX 9-capable GPU, 256MB RAM and 
8GB of flash memory, a 5-megapixel camera, a multitouch capacitive display, an A-GPS, an 
accelerometer, a compass, proximity and light sensors, and six physical buttons: back, start, 
and search; camera, power/sleep, and volume. 
 
The Windows Phone kernel handles low-level device driver access as well as basic security, 
networking, and storage. Three libraries: an AppModel for application management, a UI 
model for user-interface management, and a Cloud Integration module for web search via 
Bing, location services, push notifications, and so on sit above the kernel. Application-facing 
APIs include Sliverlight, XNA, HTML/JavaScript and the Common Language Runtime (CLR) 
that supports C# or VB .Net applications. The kernel itself is a proprietary Windows OS 
design for embedded devices that combines Windows Embedded CE 6.0 R3 and Windows 
Embedded Compact 7 (7). Windows Phone 8 replaced the Windows CE kernel with one 
based on Windows NT. This is meant in part to mimic the Windows 8 desktop OS, allowing 
for easier porting of applications between the two operating systems. 
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BlackBerry OS 
 

BlackBerry OS is developed by Research In Motion 
(RIM) for their BlackBerry smartphones and tablet 
devices. BlackBerry OS 1.0 debuted in January 1999 as 
part of BlackBerry’s pager/email devices. BlackBerry 
OS 3.6 was released for the Black-Berry 5810 
smartphone in March 2002. The current version, 
BlackBerry OS 7, was released in August 2011 on the 
BlackBerry Bold, BlackBerry Torch, and BlackBerry 
Curve. 
 
One of the main strengths of BlackBerry devices is 
their ability to handle corporate email. BlackBerry OS 
supports the Java Mobile Information Device Profile 
(MIDP) and the Wireless Application Profile (WAP). 
These protocols are used to synchronize through a 
BlackBerry Enterprise Server (BES) with push-based 
calendar, task, contact, email, and note exchange. BES 
provides the capacity, security, remote wipe, and 
other features that corporations require for mobile 
devices that access internal networks and/or 
corporate data. BlackBerry OS also provides the 
BlackBerry Internet Service (BIS), a client-specific 

method to allow Internet access for individual users. 
 
This allows consumer customers to access personal email, browse the web, and so on.  
BlackBerry OS originally supported applications written in C++. One type of application is a 
Mobile Data Services (MDS) runtime, which is a container for processing and display data, 
usually pushed from a user’s corporate system. JavaME was also supported, and was used 
to build applications with access to OS APIs that provide access to standard UI widgets and 
different OS services. 
 
Both BlackBerry OS 6 and OS 7 were designed to encourage application development. 
Programming is now done in Java for phones, and in C++ or web-based languages for the 
PlayBook tablet. OS-supported APIs include browsing, mail, phone, PDA apps, LDAP, UI, 
http, math, cryptography, and so on. 
 
A C++ Native Development Kit was recently made available to support development on 
BlackBerry’s PlayBook tablet OS. BlackBerry PlayBook OS 1.0, which is available only on 
the PlayBook, switched to be QNX-based. QNX is a UNIX microkernel that was originally 
developed in the 1980s and later re-purposed for embedded devices. RIM purchased QNX 
in April 2010, with plans to transition its upcoming smartphones to OS 10 and QNX. 
Blackberry 10, together with the Z10 and Q10 Blackberry smartphones, were released in 
January 2013. 
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Palm and PalmOS dominated the US smartphone market in the early 2000s with their 
Treo handsets that represented one of the first examples of a convergent device—a 
combination of a phone and a Palm Pilot PDA. Hardware and PalmOS development slowed, 
allowing companies like RIM, Microsoft, and eventually Apple and Google to overtake 
Palm’s lead. Palm itself began selling Windows Phone versions of the Treo in the mid-
2000s. Palm was sold to Hewlett-Packard in April 2010 for $1.2 billion. 
 

WebOS 
 
WebOS was developed to replace PalmOS as the next-
generation OS for Palm’s smartphone devices. webOS 
was introduced in January 2009. It initially ran on the 
Palm Pre and the Palm Pixi, introduced in the second 
half of 2009. HP updated webOS to version 3.0, 
including it on the HP Veer and HP Pre 3 phones, and 
on the HP Touch Pad. In August 2011, HP announced 
it would sell its Personal Systems Group, which 
included consumer PC products and webOS. Although 
the decision to sell the Personal Systems Group was 
later placed under review, HP announced in January it 
will open-source webOS by the end of September 
2012(8). 
 
The webOS interface revolves around “cards,” 
individual applications that are presented one-at-a-
time and can be scrolled through horizontally like a 
deck of cards to move applications from the 
foreground to the background. On startup, a launcher 
screen with a grid of icons is presented, together with 

a quick-launch bar holding commonly-used applications. The UI supports standard touch 
and gesture commands like tap, swipe, and pinch. 
 
WebOS’s Core OS is built on a Linux 2.6 kernel, with device drivers, an ext3 file system, 
network communication, and Bluetooth. Above this sits the UI System Manager, which is 
responsible for window, UI, and application management? The Mojo JavaScript framework 
provides application-facing APIs, and the webOS Services Manager offers access to location, 
phone, camera, and so on. webOS applications are programmed in HTML, CSS, and 
JavaScript, and use Mojo and webOS services for UI and OS support. 
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Symbian OS 
 
Symbian is a mobile device OS developed by Nokia. It 
was originally the EPOC graphical operating system 
for PSION portable devices. In 1998 PSION, Nokia, 
Ericsson, and Motorola formed Symbian OS. In 2008 
plans were announced to form a Symbian platform by 
merging software assets from Nokia, NTT DoCoMo, 
and Sony Ericsson. Currently, however, the Symbian 
Foundation is run and maintained by Nokia alone, 
providing access to Symbian through standard 
licensing agreements. 
 
The original Symbian OS was divided into two parts: a 
core OS that supported a Device Family Reference 
Design (DFRD) and a UI built on the DFRD. This 
allowed different UIs to be built for different types of 
devices, or for different manufacturers’ handsets, but 
with a common OS core. Examples included the Pearl 
UI used by Nokia and the Quartz UI used by Ericsson. 
This strategy was later abandoned and different UIs 
were spun off to different companies. 
 
The latest version of Symbian is SymbianOS 9.5, 

released in March 2007. Follow on versions include Symbianˆ1, Symbianˆ2, and Symbianˆ3, 
which was released in 2010 on the Nokia N8 Symbianˆ3 includes modern mobile OS 
technology like 2d and 3d graphics acceleration, touch-based interaction, and UI widgets. 
 
SymbianOS follows a familiar architecture. It is built on a nanokernel/microkernel core 
with basic localization and screen drivers. Base services sit above the kernel, and include 
low-level libraries, media frameworks, XML, file system management, and hardware 
abstraction. OS services provide communication, telephony, networking, multimedia, and 
graphics. These support an Application Services layer with application-facing APIs for 
development and an interface layer to manage the UI. A JVM (JavaME) is also included 
above the OS services layer. Nokia provides SDKs for Symbian development that supports a 
variety of languages, including C++ and Java. 
 
Nokia announced in 2011 that it would transition its smartphones to Windows Phone 7. 
This leaves it unclear how, or for how long, Symbian will continue to exist as a major 
mobile OS. 
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Result & Discussions  
 
Having a support of world’s largest App store, iOS enjoys a large variety of functionalities 
needed in day to day life, making it easy to opt for option for the customers. On other hand, 
Android has a faster growing App store and is already having one of the largest App stores 
to provide conglomeration in routine apps. Symbian again lacked a good support for 
applications thus creating another drawback for it. Talking about user convenience, iOS 
supports a super user friendly GUI, making it a prominent choice among users. Though 
Android is not much far behind. Symbian suffers with an outdated GUI.  
 
As we talk about the hardware support, Apple celebrates as the most trusted brand for 
hardware support. Their device provides the best running experience with full hardware 
acceleration. Android is still struggling for a better hardware support. Symbian provides a 
great platform for different applications in terms of hardware support.  
 
To an end user, price is one of the main concerns for everyone. Apple costs far more as 
compared to android and Symbian restricting its customers to Upper or upper middle class 
families. Android have a series of versions, supported both by a low cost as well as high end 
mobiles making it more approachable among all end users.  
 
Symbian on other hand has been a first choice for a variety of reasons mostly due to its 
seller, Nokia, one of the most trusted brands in mobiles. But now things are changing. 
Android is growing very fast to become the heartbeat of mobile users. 
 

Conclusion 
 
At the time of completing this book, we can conclude that every operating system has been 
developed by keeping in mind the targeted customers. Every Operating System provides 
competitive and unique features for their customers. However, iOS came out to be ever 
enhancing operating system with a great evolution chart over the years. On other hand, 
Android, being an open source operating system enjoys addition of new ideas every day by 
various Android lovers. Symbian lacked the continuous updating as compared to other 
systems creating a large loophole for Symbian to match the latest advancements. 
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