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Abstract 

Cell telephone use need been expanding dramatically through the most recent a few quite some time. Globally, if A use correlation 

cam wood a chance to be conveyed crazy between Pcs What's more versatile apparatuses. Versatile apparatuses bring pretty nearly 

3. 5 times more utilization over Pcs. Anyhow wireless over today’s social order may be not main an instrument to settling on bring 

Also composing SMS, However it’s a personage thing which gives stimulation What's more data. There ought to make nothing 

clients might right for their desktop that they can’t get looking into their wireless. Those expanding fact that versatile apparatuses 

need triggered powerful rival Around innovation organization giants, such as Symbian, Google, Microsoft, Apple, What's more 

Nokia for An offer will catch those greater showcase stake to portable stage. In this way Google propelled Android, a open 

wellspring product stage for versatile apparatuses comprising of an operating system, middleware What's more magic provisions. 

Since its official state funded release, bisexuality need caught the enthusiasm from companies, developers and the general 

gathering of people. This paper means with investigate distinctive perspectives, offers & suitable about bisexuality to versatile 

apparatuses & examination between Android, Symbian & Windows portable os. 
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1. Introduction 
Bisexuality is a product stack to versatile apparatuses which 

incorporates an working system, middleware Furthermore key 

provisions. Since its official general population release, 

bisexuality need caught those interests from companies, 

developers and the general gathering of people. From that 

chance up to now, this. Programming stage need been always 

enhanced whichever As far as features alternately backed 

equipment and, during those same time, enlarged with new 

sorts from claiming units unique in relation to those initially 

exceptional versatile ones. Google entered under the portable 

advertise not Likewise a handset manufacturer, Anyhow by 

propelling portable stage known as as “Android” to versatile 

apparatuses for example, such that advanced mobile phones, 

pda What's more net books with respect to 5th November 

2007. Google need a dream that bisexuality built wireless will 

have every last one of works accessible in the most recent pc. 

So as will settle on this exert possible, Google started the open 

handset collusion. Google acquainted bisexuality Likewise an 

os which runs those capable requisitions and provides for the 

clients An decision on select their requisitions What's more 

their transporters. The bisexuality stage is committed Toward 

keeping Previously, psyche Different sets for clients who 

might utilize the accessible limit inside bisexuality during 

separate levels. Bisexuality will be putting on quality both in 

the versatile industry and done different commercial 

enterprises for different fittings architectures. Those 

expanding investment starting with those business arises from 

two centre aspects: its open-source way and its structural 

model. Constantly an open wellspring project, bisexuality 

permits us will completely examine What's more comprehend 

it, which empowers characteristic comprehension, bug fixing, 

further upgrades in regards to new functionalities What's more 

finally, porting should new equipment. On the other hand, its 

linus pauling kernel-based building design model Additionally 

includes the utilization about linus pauling of the portable 

industry, permitting on take advantage of the learning 

Furthermore features advertised by linus pauling. The 

bisexuality stage comprises about a few layers which provide 

a complete programming stack. Bisexuality provisions are 

Java-based Also this figure entails the utilization of a virtual 

machine VM environment, for its preferences. Bisexuality 

employments its own VM called Dalvik, which interprets 

Furthermore executes compact Java-style byte code following 

transforming it, which will be optimized to work on the 

versatile stage. Every one for these viewpoints aggravates 

bisexuality an engaging focus with a chance to be utilized 

within different kind of situations. Those leftover portions for 

this paper are sorted out. As takes after: segment ii briefly 

depicts the Android’s foundation including architecture,. 

Offers & modifying skeleton. Segment iii displays nitty gritty 

dissection for bisexuality business sector. Including 

examination with Symbian & Windows versatile. At last area 

iv finishes up.  
 

2. Android Background 

a. Android Architecture 

 

 
 

Fig 1: Android Architecture 
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Android Architecture is shown in fig1, which consist of 

number of layers as Applications, Application framework, 

Libraries, Android runtime & Linux kernel [1]. Application 

layer is the uppermost layer which provides a set of core 

applications including an email, SMS program, calendar, 

maps, browser, contacts, and others. All applications are 

written using the Java programming language. It should be 

mentioned that applications can be run simultaneously; it is 

possible to hear music and read an email at the same time. The 

Application Framework is a software framework that is used 

to implement a standard structure of an application for a 

specific operating system. With the help of managers, content 

providers and other services programmers it can reassemble 

functions used by other existing applications. Layer which is 

present below Application framework consist of two parts as 

Libraries which are all written in C/C++. They will be called 

through a Java interface. This includes the Surface Manager, 

2D and 3D graphics, Media Codecs like MPEG-4 and MP3, 

the SQL database SQLite and the web browser engine 

WebKit. Second part is Android Runtime which includes a set 

of core libraries that provides most of the functionality 

available in the core libraries of the Java programming 

anguage. Every Android application runs in its own process, 

with its own instance of the Dalvik virtual machine. The 

Dalvik VM executes files in the Dalvik Executable (.dex) 

format which is optimized for minimal memory footprint. The 

lowest layer is Linux Kernel, Android basically relies on 

Linux version 2.6 for core system services such as security, 

memory management, process management, network stack, 

and driver model. The kernel also acts as an abstraction layer 

between the hardware and the rest of the software stack. 

 

b. Features of Android 

Google Android has many features which make it special, but 

one important feature is Dalvik virtual machine (DVM) [5]. 

This is a major component of Android platform. It is 

optimized for low memory requirements and is designed to 

allow multiple VM instances to run at the same time. The 

DVM runs Java applications. However, it is different from 

standard Java virtual machine in some ways. First, most 

virtual machines use a stack-based architecture, but Dalvik is a 

register-based architecture. Second, Dalvik runs Java 

applications which have been transformed into the Dalvik 

Executable (.dex) format which is optimized for minimal 

memory footprint The Dalvik VM relies on the Linux kernel 

for underlying functionality such as threading and low-level 

memory management. Java virtual machine tool interface 

(JVM TI) is a native programming interface on Java virtual 

machine. The interface provides functionalities to inspect the 

state of a virtual machine, gather information during run time, 

and also control the execution of applications running on the 

Java virtual machine. Android has built in integrated browser 

based on the open source. WebKit engine & built in powerful 

SQL database engine called SQLite, use for structured data 

storage. Android support for 

common audio, video, and still image formats such as AAC, 

MPEG4, H.264, MP3, AMR, & 

contains Rich development environment including a device 

emulator, tools for debugging, & a plug-in for the Eclipse. 

 

c. Android Programming Framework 

The environment requires to develop application for Android 

consists of the Android SDK, the Eclipse IDE and the Java 

Development Kit (JDK) which has to be preinstalled for the 

installation of both, Android SDK and Eclipse. The following 

versions of the tools mentioned above are used & presented in 

figure below. 

 Android SDK 

 JDK: jdk1.6 

 Eclipse: eclipse 3.2 

 

 
 

Fig 2: Android Programming Framework 

 

1. Android Software Development Kit: The Android SDK 

includes a comprehensive set of development tools. These 

include libraries, a handset emulator, documentation, sample 

code, 

tutorials & tools such as dx - Dalvik Cross- Assembler, aapt – 

Android Asset Packaging Tool & adb– Android Debug 

Bridge. Applications are written using the Java programming 

language and run on Dalvik, a custom virtual machine 

designed for embedded use which runs on top of a Linux 

kernel. The officially supported integrated development 

environment (IDE) is Eclipse (3.2 or later) 

 

2. Android Emulator: The Android SDK includes a mobile 

device emulator -- a virtual mobile device that runs on your 

computer. The emulator lets you prototype, develop, and test 

Android applications without using a physical device. The 

Android emulator mimics all of the hardware and software 

features of a typical mobile device, except that it cannot 

receive or 

place actual phone calls. It provides a variety of navigation 

and control keys, which you can "press" using your mouse or 

keyboard to generate events for your application. It also 

provides a screen in which your application is displayed, 

together with any other Android applications running. To let 

you model and test your application more easily, the emulator 

supports Android Virtual Device (AVD) configurations. 

AVDs let you specify the Android platform that you want to 

run on the emulator, as well as the hardware options and 

emulator skin files that you want to use. 

 

3. Android Market Analysis 

a. Android Market 

The Android Market, an online software store, is developed by 
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Google for Android devices. It was made available to users on 

October 22, 2008. Most of the Android devices come with 

preinstalled “Market” application which allows users to 

browse, buy, download, and rate different available 

applications and other content for mobile phones equipped 

with the open-source operating system. Unlike with the iPhone 

App Store, there is no requirement that Android apps should 

be acquired from Android Market [2]. Android apps may be 

obtained from any source including a developer's own 

website. Also, Android developers can create their own 

application market. Google does not have a strict requirement 

for the application to show up on the Android Market 

compared to the process used by Apple. Lastly, the Android 

Market follows a 70/30 revenue-sharing model for 

applications developed by developers. The developers of 

priced applications receive 70% of the application price and 

remaining 30% distributes. As of May 04, 2010, Android apps 

hit around 49,000 applications which were around 12,500 in 

August 2009 and 20,000 in December 2009. The global smart 

phone sell in second quarter of 2009 & 2010 are shown bellow 
[9]. 

 

 
 

Fig 3: Global smart phone sell Q2 2015-2017 

 

 
 

Fig 4: Global smart phone sell Q2 2014 

 

We saw an increase of approximately 15-20% & 8-10 % 

growth in the Android & iPhone Applications in App Store as 

shown below. 

 

 

 

 
 

 

Table 1: Comparison between Growths of Android & Iphone APP 
 

 
 

Change wave research that has carried out two surveys first 

for cell phone satisfaction rating by mobile operating system 

which shows that 72 % people satisfied with android OS as 

compare to other mobile OS & second for future smart phone 

buyers with mobile OS shows that people preference to 

android grown from 30% in June to 37% in September is 

shown in below figure. 

 

 
 

Fig 5: Cell Phone Satisfaction Rating 

 

 
 

Fig 6: Mobile Operating Preference 

 

IDC worldwide quarterly mobile phone tracker predicted 50% 

growth in Android market from 2010 to 2014 as compared 

leading Mobile OS Symbian whose market may decline from 

40 % to 32 % in 2014. 
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Table 2: Mobile Operating System Market Share 2010-14 
 

 
 

 
 

B. Android vs. Symbian vs. Windows Mobile Comparison is 

based on main criteria as follows. 

1) Portability: Portability is a very important assessment 

criterion. Symbian OS has many references in this area and 

having standardized architecture and the openness to software. 

But the fact that Symbian mostly runs on Nokia cell phones 

and that it is not Java based lets it fall behind Android. 

Unfortunately Windows Mobile also has several applications 

that are specific to certain hardware platforms and therefore 

are not portable. The Android Mobile platform is a Linux & 

Java based which allow us to use it on many different 

platforms unlike Symbian & Win Mobile. As a result Android 

gets one point, Symbian OS gets half a point and Windows 

Mobile zero points.  

 

Total so far: Symbian OS = 0.5 Windows Mobile = 0 

Android = 1 

2) Reliability: Reliability is very much dependent on user 

experience. An operating system can be tested extensively, but 

without having experience of several years in “the real world” 

it is very hard to give a good estimate. Because of many years 

of user experience and the amount cell phones working with 

each of the systems it is possible to say that both, Symbian 

OS and Windows Mobile, are reliable enough for all kinds of 

users and applications which are available at the moment. It 

doesn’t mean that both systems run perfectly well but 

problems with the systems will not result in major difficulties. 

The Linux kernel used by Android has existed for long period 

which has proven that it is stable and fail-proof. Therefore it is 

useful for mobile applications. Because Symbian OS and 

Windows Mobile control the biggest part of the market and 

Android is Linux based so we will give every operating 

system one point. 

Total so far: Symbian OS = 1.5 Windows Mobile = 1 

Android = 2 

3) Connectivity: The mobility of a cell phone generally 

makes a wireless connection preferable. Symbian OS & 

Windows Mobile features GSM telephony, Bluetooth, Infrared 

and WI-FI. & their APIs enables a development that targets all 

of these features and categories. Android also features GSM 

telephony, Bluetooth, EDGE and WI-FI. All developers have 

the same access to the framework APIs used by the core 

applications. All of them support the common and mainly 

used connectivity standards. Therefore we will give each 

operating system one point. 

 

Total so far: Symbian OS = 2.5 Windows Mobile = 2 

Android = 3 

4) Open Platform: An “open mobile platform” is a software 

stack, including an operating 

system, middleware and key applications, which can be used 

on every mobile device. It allows users to develop additional 

software and change or replace functionality without 

limitations. The most common standards for communication 

and connectivity are used. All these functionalities have to be 

free of charge. The only operating system which really fits to 

these criteria is the Android mobile platform. Which is based 

on a free available operating system? Another fact is that 

publishing your own developed applications is free which not 

the case for Symbian OS and Windows Mobile. This is the 

reason why Android gets one point and the other operating 

systems half a point.  

 

Total so far: Symbian OS = 3 Windows Mobile = 2.5 

Android = 4 

5) Kernel Size: An often used assessment factor for 

comparing the kernel size is the “Memory 

footprint” which is the amount of memory used by the 

operating system. For a significant classification we need to 

find the operating system with the lowest “Memory Footprint” 

which in turn maximizes the performance of the operating 

system. Symbian OS require 200 Kb. The Windows Mobile 

platform requires 300Kb for a typical installation. The 

Android OS which is using Linux kernel will need about 250 

kb of memory. All the data above apply to an installation with 

the basic and minimal functionalities. As a result Symbian OS 

needs less memory than Android which needs less memory 

than Windows Mobile. So Symbian gets one point, Android 

gets half a point and Windows Mobile zero points. 

 

Total so far: Symbian OS = 4 Windows Mobile = 2.5 

Android = 4.5 

6) Standards: Standards in general make the platform more 

open and attractive for developers. If standards exist it is 

easier for everyone and especially for developers, to get to 

know the new system. Every operating system uses the most 

common standards concerning networking, e-mails, messaging 

and communication, but only Android is based on the 

standardized programming language Java. This is also the 

programming language generally used to develop applications. 

The advantage of Java is that its programs can run on any 

platform without having to be rewrite. As a result Android 

gets one point, Symbian OS and Windows Mobile each half a 

point. 

Total so far: Symbian OS = 4.5 Windows Mobile = 3 

Android = 5.5 
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7) Special Features: This section deals with features or 

applications which are designed to make the system unique. 

The Android mobile platform has significant advantages in 

this case. The new integrated browser based on the open 

source WebKit engine, the virtual machine Dalvik optimized 

for mobile devices, is a feature which enables every 

application runs in its own process. Windows Mobile has, due 

to its outstanding position in the computer market, the 

advantage that the synchronization between the PC and the 

cell phone is very easy. Symbian OS however has no special 

features which must be mentioned. Android gets one point, 

Windows Mobil half point and Symbian OS zero points.  

 

Total so far: Symbian OS = 4.5 Windows Mobile = 3.5 

Android = 6.5 

From below table we can say that winner is Android. 

 
Table 3: Result Table for Os Feature Comparison 

 

 
 

4. Conclusion 

In this work we have reviewed details of Android, & studied 

features as well as suitability of android for mobile devices. 

We have also compared Android with Symbian & Windows 

Mobile. Findings of this review are that Android is superior 

compare to its competitive systems & acts as an Emerging 

Software Platform for Mobile Devices. Android will become a 

leader in mobile Platform. 
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