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                               ABSTRACT
                   Android is a mobile operating system for mobile devices such as mobile phones and tablet computers developed by the Open Handset Alliance led by Google. Google Inc. purchased the initial developer of the software, Android Inc., in 2005. Android's mobile operating system is based on the Linux kernel, with middleware, libraries and APIs written in C and application software running on an application framework which includes Java-compatible libraries based on Apache Harmony. Android uses the Dalvik virtual machine with just-in-time compilation to run compiled Java code.     
                       Google and other members of the Open Handset Alliance collaborated on Android's development and release. The Android Open Source Project (AOSP) is tasked with the maintenance and further development of Android. Android was listed as the best-selling smartphone platform world-wide in Q4 2010 by Canalys.
                    Android has a large community of developers writing applications ("apps") that extend the functionality of the devices. There are currently more than 250,000 apps available for Android. Android Market is the online app store run by Google, though apps can also be downloaded from third-party sites. Developers write primarily in the Java programming language, controlling the device via Google-developed Java libraries. 

                    


                            
                              INTRODUCTION
                             Android is a software stack for mobile devices that includes an operating system, middleware and key applications. Android is a software platform and operating system for mobile devices based on the Linux operating system and developed by Google and the Open Handset Alliance. It allows developers to write managed code in a Java-like language that utilizes Google-developed Java libraries, but does not support programs developed in native code.
                          The unveiling of the Android distribution on 5 November 2007 was announced with the founding of the Open Handset Alliance, a consortium of 80 hardware, software, and telecom companies devoted to advancing open standards for mobile devices. Google released most of the Android code under the Apache License, a  free software and open source license. 
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THE BIRTH OF ANDROID
1. Foundation
                    Android, Inc. was founded in Palo Alto, California, United States in October, 2003 by Andy Rubin (co-founder of Danger), Rich Miner (co-founder of Wildfire Communications, Inc.), Nick Sears (once VP at T-Mobile), and Chris White (headed design and interface development at WebTV) to develop, in Rubin's words "...smarter mobile devices that are more aware of its owner's location and preferences".
2. Acquisition by Google 
                    Google acquired Android Inc. in August 2005, making Android Inc. a wholly owned subsidiary of Google Inc. Key employees of Android Inc., including Andy Rubin, Rich Miner and Chris White, stayed at the company after the acquisition. 
3. Open Handset Alliance Founded
                  On 5 November 2007, the Open Handset Alliance, a consortium of several companies which include Google, HTC, Intel, Motorola, Qualcomm, T-Mobile, Sprint Nextel and NVIDIA, was unveiled with the goal to develop open standards for mobile devices. Along with the formation of the Open Handset Alliance, the OHA also unveiled their first product, Android, an open source mobile device platform based on the Linux operating system.
4. Android Version History
                          Android has seen a number of updates since its original release. Each version is developed under a code name based on a dessert item. The code names are in alphabetical order (Cupcake, Donut, Eclair, Froyo, Gingerbread, Honeycomb, and the future version, Ice Cream Sandwich).
Below is a list of the most recent versions, and what they include:
· Noname 1.1 these appears to be no codename assigned to version 1.1 of Android os.HTC was the first phone maker to get a real consumer phone out, the T-Mobile G1 also known as the HTC Dream outside of US on October 2008.
· 1.5 (Cupcake) There were several new features and UI updates included in the 1.5 update: Virtual keyboard: Support for 3rd party keyboards with text prediction & user dictionary for custom words, Camera: Video recording, Gallery: Video playback, Bluetooth: Stereo support added ,Auto-pairing, Contacts: Shows user picture for Favorites
· 1.6 (Donut) It fixed reboot error in the OS and video features and better search integration. It also added support for larger screen size.
· 2.0 (Eclair) included a new web browser, with a new user interface and support for HTML5 and the W3C Geolocation API. It also included an enhanced camera app with features like digital zoom, flash, color effects, and more.
· 2.1 (Eclair) included support for voice controls throughout the entire OS. It also included a new launcher, with 5 homescreens instead of 3, animated backgrounds, and a button to open the menu (instead of a slider). It also included a new weather app, and improved functionality in the Email and Phonebook apps
· 2.2 (Froyo) introduced speed improvements with JIT optimization and the Chrome V8 JavaScript engine, and added Wi-Fi hotspot tethering and Adobe Flash support.
· 2.3 (Gingerbread) refined the user interface, improved the soft keyboard and copy/paste features, and added support for Near Field Communication
· 3.0 (Honeycomb) was a tablet-oriented release which supports larger screen devices and introduces many new user interface features, and supports multicore processors and hardware acceleration for graphics. The Honeycomb SDK has been released and the first device featuring this version, the Motorola Xoom tablet, went on sale in February 2011. 
· 3.1 (Honeycomb) was announced at the 2011 Google I/O on 10 May 2011. 
· 3.2 (Honeycomb) is "an incremental release that adds several new capabilities for users and developers." Highlights include optimization for a broader range of screen sizes; new "zoom-to-fill" screen compatibility mode; capability to load media files directly from the SD card.
Below is a list of future releases that have been announced:
· 4.0 (Ice Cream Sandwich) the upcoming version of Android is called Ice Cream Sandwich, a combination of Gingerbread and Honeycomb into a "cohesive whole". It will be released in October or November 2011. Features include facial recognition and new APIs to reduce fragmentation. 






FEATURES
1. Dalvik Virtual Machine   
                  It is extremely low-memory based virtual machine, which was designed especially for Android to run on embedded systems and work well in low power situations.  
2. SQLite
                     Extremely small (~500kb) relational database management system, which is integrated in Android. It is based on function calls and single file, where all definitions, tables and data are stored. 
3. Handset Layouts
                    The platform is adaptable to both larger, VGA, 2D graphics library, 3D graphics library based on OpenGL ES 1.0 specifications, traditional smart phone layouts. 
4. Data Storage
                      SQLite is used for structured data storage .SQLite is a powerful and lightweight relational database engine available to all applications.
5. Connectivity
                      Android supports a wide variety of connectivity technologies including GSM, CDMA, Bluetooth, 3G and Wi-Fi.
6. Messaging
                      SMS, MMS, and XMPP are available forms of messaging including threaded text messaging.
7. Web Browser
                       The web browser available in Android is based on the open-source WebKit application framework. It includes LibWebCore which is a modern web browser engine.
8. Media Support	
                    Android will support advanced audio/video/still media formats.
9. Additional Hardware Support
                     Android is fully capable of utilizing video/still cameras, touchscreens, GPS, and 3D graphics. 
10. Bluetooth
                      Supports sending files,accessing the phone book , voice dialing and sending contacts between phones. 











ARCHITECTURE	
                       The following diagram shows the major components of the Android operating system.  Each section is described in more detail below.
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                                           Figure  : Architecture Of Android
                       Google usually refers to the Android OS as a software stack. Each layer of the stack groups together several programs that support specific operating system functions.
                        The base of the stack is the kernel. Google used the Linux version 2.6 OS to build Android's kernel, which includes Android's memory management programs, security settings, power management software and several hardware drivers. Drivers are programs that control hardware devices. For example, the Nexus One has a camera. The Android kernel includes a camera driver, which allows the user to send commands to the camera hardware.
                         The next level of software includes Android's libraries. You can think of libraries as a set of instructions that tell the device how to handle different kinds of data. For example, the media framework library supports playback and recording of various audio, video and picture formats. Other libraries include a three-dimensional acceleration library (for devices with accelerometers) and a Web browser library.
                          Located on the same level as the libraries layer, the Android runtime layer includes a set of core Java libraries -- Android application programmers build their apps using the Java programming language. It also includes the Dalvik Virtual Machine.
A virtual machine is a software application that behaves as if it were an independent device with its own operating system. The Android OS uses virtual machines to run each application as its own process. That's important for a few reasons. First, no application is dependent upon another. Second, if an application crashes, it shouldn't affect any other applications running on the device. Third, it simplifies memory management.
                           The next layer is the application framework. This includes the programs that manage the phone's basic functions like resource allocation, telephone applications, switching between processes or programs and keeping track of the phone's physical location.Think of the application framework as a set of basic tools with which a developer can build much more complex tools.
                           At the top of the stack are the applications themselves. This is where you find the basic functions of the device such as making phone calls, accessing the Web browser and accessing your contacts list. If you're an average user, this is the layer you'll use most. You do that with the user interface. Only Google programmers, application developers and hardware manufacturers access the other layers further down the stack. You can change the way your Google Phone works by downloading applications to it














APPLICATIONS
1. Phonebook
                      Phonebook has a cool user interface for viewing and managing your contacts. It displays your contacts with pictures and contextual information such as coming birthdays, missed calls and unread text messages. Phonebook comes with a nice landscape view, a dialer and a quick access to your favorites and most called contacts.
2. Opera Mini
                      Opera Mini is an Android app that serves as an alternative to Android’s default web browser. It is a extremely lightweight. Opera Mini loads most websites much faster than Android’s Browser loads the full HTML site. Extra speed is also accomplished by Opera compressing and routing the page through their own servers.
3. Cooking Capsules
                      Cooking Capsules is the first smart phone utility of it’s kind. Cooking Capsules are for anyone who wants to simplify the process of cooking. Simply “watch” a very short cooking show, “shop” with the grocery list, and “make” using the handy step-by-step recipe directions.
4. PicSay
                      PicSay is a small app that lets you edit and modify photos on your phone. You can add speech balloons, any of a range of text styles, and images like hearts and stars to your photos. Or if you’re feeling less whimsical, you can modify the picture’s contrast, tint, hue and saturation levels; flip and rotate your image; and do other basic editing tasks.
5. Live Chat
                 Chat, flirt and discuss with other users in this Live Chat application. You can create your own chat groups and create a profile with photo.
6. Searchify
                 Searchify lets you perform translations, calculations, unit conversions, wikipedia searches, calendar entry and more just by typing in searches into the main search box on Android (1.6 or higher).
                      You can use Searchify just by hitting the search button and typing – you don’t need to open an app at all.  So it can replace your wikipedia app, your calculator, unit convertor, and it’s the fastest way to do all these things.
7. AnDrawing 
                      AnDrawing (as the name says) is a drawing application for Android. This application is developed by PlayGameSite.com and it is specially for the kids. Drawing is always fun, one can make powerful drawings by using this particular application. It is basically an application similar to MS Paint, the best part is that it comes with multiple modes and cool features, one can save and share his drawings with his friends too.
8. Mario Soundboard 
                       Mario is one of the most famous game all around the world, it has been a favorite game of almost all of us. Mario Soundboard is an android application developed by Unstable Apps. With this application, one can listen to the Mario sounds and music and can use them as ringtones as well.



















SECURITY ISSUES
                      Android mobile phone platform is going to be more secure than Apple’s iPhone or any other device in the long run. There are several solutions nowadays to protect Google phone from various attacks. One of them is security vendor McAfee, a member of Linux Mobile (LiMo) Foundation. This foundation joins particular companies to develop an open mobile-device software platform. Many of the companies listed in the LiMo Foundation have also become members of the Open Handset Alliance (OHA).
                       Another solution for such attacks is SMobile Systems mobile package. SecurityShield –an integrated application that includes anti-virus, anti-spam, firewall and other mobile protection is up and ready to run on the Android operating system. Currently, the main problem is availability for viruses to pose as an application and do things like dial phone numbers, send text messages or multi-media messages or make connections to the Internet during normal device use. It is possible for somebody to use the GPS feature to track a person’s location without their knowledge. Hence SMobile Systems is ready to notify and block these secure alerts. 





TOP 5 ANTI-VIRUS APPS FOR ANDROID
                  A roundup of five of the top anti-virus apps for Android so that users can protect their devices from Trojans,viruses,spyware and other types of malware.
1. AVG Antivirus
                        AVG Antivirus is an anti-virus app for Android has been a longtime player in the PC anti-virus game and so has a track record of protecting users from virus ,malware and exploits in real time.
2. Lookout Security & Antivirus
                        Lookout Security & Antivirus is arguably the most popular security and anti-virus for Android around.
                       With Lookout Security & Antivirus you get anti-virus protection ,of course, but also a photo locator, data backup and restore and pre-scanning of apps BEFORE you download them.
3. Dr.Web Anti-virus Light
Dr.Web Anti-virus Light is truly a light anti-virus app for Android that focuses solely on anti-virus protection. It lacks all the bells and whistles of other anti-virus apps like phone locator, data backup etc.
4. ESET Mobile Security
ESET Mobile Security is a relatively new anti-virus app for Android,but the company has been doing a heck of a job protecting PCs for years and it knows how to protect users from malware.

5. NetQin Security & Antivirus
NetQin Security & Antivirus app for Android is a “total mobile security solution” that protects your Android device from malware while keeping your device running at optimum speed.














COMPARISON
1. Manufacturers’ War 
                    Presently, Google main competitors like Nokia, Microsoft and Apple do not see Google Android as a serious rival or threat to their business strategies. However, the current situation is not so unsophisticated. There is a huge flurry in the companies, which are not in the list of OHA.
                   Despite of this, Nokia is ready to combat whatever Google has to throw with Google Android in 2008. Another company Apple has already stroked the market with iPhone and its closed operating system. Accordingly, iPhone in the US remains loyal to AT&T mobile carrier for five years.
                    That is plenty of time for Google to conquer the market with open Android. Obvious advantage of Android is cost: while iPhone is priced at a weighty $400, Google says it hopes to reach a more mainstream market by pricing Android-powered devices at around $200. Microsoft, selling 21 millions copies of Windows Mobile software, stays calm at this point, waiting for some particular results from Google Android.
2. Market Research 
                      This is a huge leap for mobile advertisement business, where revenue could rise 8 times more by 2012. Google Android is going to present new solutions through the fast search engine, open source applications and other services. 
                     People do not find a good Internet experience in their phones today, so they are more interested in gravitating toward an Internet or technology company telephone                                                                                 because they think connectivity between devices and to the Internet is going to be much better on those phones. They use Google search, GMail, Google Maps, Picasa albums and other popular services on their computers, and this is what they expect to have in their mobile devices in the close future.
3. What makes Android special?
                     There are already many mobile platforms on the market today, including Symbian, iPhone, Windows Mobile, BlackBerry, Java Mobile Edi-tion, Linux Mobile (LiMo), and more.While some of its features have appeared before, Android is the ﬁrst environment that combines:
· A truly open, free development platform based on Linux and open source. Handset makers like it because they can use and customize the platform without paying a royalty.
· Browser and Map views can be embedded directly in your applications. All these built-in capabilities help to raise the bar on functionality while lowering your development costs.
· High quality graphics and sound. Smooth, anti-aliased 2D vector graphics and animation inspired by Flash is melded with 3D accelerated OpenGL graphics to enable new kinds of games and business applications..
· Portability across a wide range of current and future hardware. Support for a variety of input methods is included such as keyboard, touch, tilt, camera, voice, and trackball. User interfaces can be customized for any screen resolution and orientation.



ADVANTAGES
· The ability for anyone to customize the Google Android platform.
· Features like weather details, opening screen and even the icons on the opening screen will be able to be customized .
· The consumer will benefit from having a wide range of mobile applications to choose from since the monopoly will be broken by Google Android.
· One will be able to customize a mobile phones using Google Android platform like never before.
· Open - Android allows you to access core mobile device functionality through standard API calls. 









DISADVANTAGES
· Making source code available to everyone inevitably invites the attention of black hat hackers.
· Open Source - A disadvantage of open-source development is that anyone can scrutinize the source code to find vulnerabilities and write exploits.
· Login - Platform doesn't run on an encrypted file system and has a vulnerable log-in.
· Incompetence - Google’s dependence on hardware and carrier partners puts the final product out of their control.


                          
                CONCLUSION AND FUTURE SCOPE	
                    
                     Android has been criticized for not being all open-source software despite what was announced by Google. Parts of the SDK are proprietary and closed source, and some believe this is so that Google can control the platform. Software installed by end-users must be written in Java, and will not have access to lower level device APIs. This provides end-users with less control over their phone's functionality than other free and open source phone platforms, such as OpenMoko. 
                       With all upcoming applications and mobile services Google Android is stepping into the next level of Mobile Internet. Android participates in many of the successful open source projects. That is, architect the solution for participation and the developers will not only come but will play well together. This is notable contrast with Apple and other companies, where such architecture of participation is clearly belated.
                        The first Android based official devices may well be launched sometime in the early half of 2009. Obviously, that's an age away when it comes to handset design, and Android may well find itself competing against the forthcoming Nokia touch screen phones and maybe even the iPhone 2.
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