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Chapter :- 1 : Introducing Android 
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Stack Holders 

• Mobile Users 
 Demand more choice, more opportunities to customize their 

phones, and more functionality. 
• Mobile Operators 
 Want to provide value-added content to their subscribers in a 

manageable and lucrative way. 
• Mobile Developers 
 Want the freedom to develop the powerful mobile applications 

users demand with minimal roadblocks to success. 
• Handset Manufacturers 
 Want a stable, secure, and affordable platform to power their 

devices. 
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History of Mobile Phones 

 
First Generation Mobile Phone 
 

• The Motorola DynaTAC 8000X was the first commercially 
available cell phone. 

•  First marketed in 1983, it was 13 × 1.75 × 3.5 inches in 
dimension, weighed about 2.5 pounds, retailed for $3,995, plus 
hefty monthly service fees and per-minute charges. 

• Not particularly full featured. 

• Did little more than make and receive calls 

• Designed and developed by the handset manufacturers. 
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History of Mobile Phones 

• Usually developed the phone software in-house 

• Developer, had no opportunity to write applications 
for the phones. 
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WAP Support 

• WAP (Wireless Application Protocol) 
• Stripped down version of HTTP 

• WAP browser were designed to run within the memory and 
bandwidth constraints of the phone. 

• Third-party WAP sites served up pages written in a markup 
language called Wireless Markup Language (WML). 

• pages were much simpler in design. 

• WAP solution was great for Handset manufacturers, Mobile 
Operators & Developers. 
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Problems with WAP 

• Commercializing WAP applications was difficult. 

• WAP browsers were slow and frustrating. 

• did not account for individual phone specifications. 

• WAP fell short of commercial expectations. 
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Proprietary Mobile Platforms 

• Writing robust applications with WAP, such as 
graphic-intensive video games, was nearly 
impossible. 

• a device that was both a phone and a gaming device 
or a phone and a music player (User’s choice & 
demand). 

• Smart Phone OS. 
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Smart Phone OS 

• Palm OS (now Garnet OS). 

• RIM BlackBerry OS. 

• Sun Microsystems Java platform and J2ME emerged 

• Chipset maker Qualcomm developed and licensed its 
Binary Runtime Environment for Wireless (BREW). 

• Symbian OS were developed by handset 
manufacturers such as Nokia, Sony Ericsson, 
Motorola, and Samsung. 

• The Apple iPhone OS (OS X iPhone) joined in ranks 
2008. 
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Smart Phone OS 

• No mobile platform is best suited for all possible 
applications. 

• As a result, the mobile phone has become 
increasingly fragmented, with all platforms sharing 
part of the pie. 

• Platform market penetration varies greatly by region 
and user demographic. 

• The mobile developer community has become as 
fragmented as the market. 
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Smart Phone OS 

• Mobile software developers work with distinctly different 
programming environments, different tools, and different 
programming languages. 

• Should it develop a J2ME application? BREW? iPhone? 
Windows Mobile? Everyone has a different 

 kind of phone. 

• Some platforms allow for free applications, whereas 
others do not. 

• As a result, many wonderful applications have not 
reached their desired users, and many other great ideas 
have not been developed at all. 
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Google Goes Wireless 

• Nearly all Google services are free and ad driven. 

• The applications range from simple calendars and 
calculators to navigation with Google Maps and 

 the latest tailored news from News Alerts—not to 
mention corporate acquisitions such as Blogger and 
YouTube. 

• With its vast resources, Google has taken a broad 
approach, examining the wireless infrastructure from 

 the FCC wireless spectrum policies to the handset 
manufacturers’ requirements, application developer 
needs, and mobile operator desires. 
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Open Handset Alliance (OHA) 

• What would it take to build a better mobile phone? 

• The Open Handset Alliance (OHA) was formed in 
November 2007 to answer that very question. 

• The OHA is a business alliance comprised of many of 
the largest and most successful mobile companies on 
the planet. 

• Its members include chip makers, handset 
manufacturers, software developers, and service 
providers. 
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Open Handset Alliance (OHA) 
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Open Handset Alliance (OHA) 
Mobile Operators 
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Open Handset Alliance (OHA) 
Handset Manufacturers 
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Open Handset Alliance (OHA) 
Semiconductor Companies 
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Open Handset Alliance (OHA) 
Software Companies 
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Open Handset Alliance (OHA) 
Commercialization Companies 
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History about Android 

• Andy Rubin has been credited as the father of the 
Android platform. 

• Working together, OHA members, including Google, 
began developing a nonproprietary open standard 
platform based upon technology developed at 
Android Inc.  

• Google’s involvement in the Android project is very  
extensive. 
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History about Android 

• Google hosts the Android open source project and 
provides  
– online Android documentation,  

– tools,  

– forums, and  

– The Software Development Kit (SDK) for developers. 

• All major Android news originates at Google. 

• The company has also hosted a number of events at 
conferences and the Android Developer Challenge (ADC), 
a contest to encourage developers to write killer Android 
applications 
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Manufacturers: Designing the Android 
Handsets 

• More than half the members of the OHA are handset 
manufacturers, such as Samsung, Motorola, HTC, and LG, 
and semiconductor companies, such as  Intel, Texas 
Instruments, NVIDIA, and Qualcomm. 

• Each new Android device was more powerful and 
exciting than the last. 

• Google announced more than 160,000 Android devices 
were being activated each day by June 2010. 

• The advantages of widespread manufacturer and carrier 

 support. 
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Manufacturers: Designing the Android 
Handsets 

• Android, however, is trailing with 19%, though it’s 
gaining ground rapidly and, according to some 
sources, is the fastest-selling smartphone platform. 

• It has shaken the mobile marketplace, gaining 
ground steadily against competitive platforms such 
as the Apple iPhone, RIM BlackBerry, and Windows 
Mobile. 

• Mobile operators from North, South, and Central 
America; Europe, Asia, India, Australia,Africa, and the 
Middle East have joined the OHA, ensuring a 
worldwide market for the Android movement. 
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Content Providers: Developing Android 
Applications 

• email client and web browser, are core features of the 
platform. 

• As of October 2010, there are more than 80,000 
applications available in the Android Market, which is 
growing rapidly. This takes into account only applications 
published through this one marketplace—not the many 
other applications sold individually or on other markets. 

• Android 2.2, Flash applications can run on Android 
handsets.This opens up even more application choices 
for Android users and more opportunities for Android 
developers. 
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Taking Advantage of All Android Has to 
Offer 

• The open standard of the Android platform has 
resulted in reduced operator costs in licensing and 
royalties, and we are now seeing a migration to open 
handsets from proprietary platforms such as 
RIM,Windows Mobile, and the Apple iPhone. 

24 



11/30/2011 

5 

By : - Hetal Thaker 

What is Android ? 

“Android™ delivers a complete set of software 
for mobile devices:  

an operating system,  

Middleware and  

key mobile applications.” 

The Android mascot and logo. 
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Android Platform Differences 

• Complete:  

 The designers took a comprehensive approach 
when they developed the Android platform.  

 They began with a secure operating system and 
built a robust software framework on top that 
allows for rich application development 
opportunities. 

• Open:  

 The Android platform is provided through open 
source licensing.  
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Android Platform Differences 

• Free:  
 Android applications are free to develop. 
    There are no licensing or royalty fees to develop on 

the platform.  
 No requirement of membership fees.  
 No requirement of testing fees.  
 No requirement of signing or certification fees. 
 Android applications can be distributed and 

commercialized in a variety of ways. 
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Android Platform Differences 

• Android’s designers examined the benefits and drawbacks of 
existing platforms and then incorporated their most 
successful features. 

• At the same time , android’s designers avoided the mistakes 
others suffered in the past. 

• Each Android SDK has had a project name.  

• In Android’s case, the SDKs are named alphabetically after 
sweets. 

• The latest version of Android is codenamed Icecream 
Sandwitch. 
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Android Platform Differences 

 

 

 

 

• 2.3  Gingerbread 

• 3.0/3.1  Honeycomb 

• 3.2  Honeycomb 

• 4.0  Ice Cream Sandwich (Announced in 10th May 2011 & 
will be released in Q4 2011). 

Some Android SDKs and their codenames. 
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Android Features 

• Free and Open Source 

 Android is an open source platform.  

 Neither developers nor handset manufacturers pay 
royalties or license fees to develop for the platform. 

 

 The underlying operating system of Android is licensed 
under GNU General Public License Version 2 (GPLv2), a 
strong “copyleft” license where any third-party 
improvements must continue to fall under the open 
source licensing agreement terms. 

30 



11/30/2011 

6 

By : - Hetal Thaker 

Android Features 

• The Android framework is distributed under the 
Apache Software License (ASL/Apache2), 

 which allows for the distribution of both open- 
and closed-source derivations of the source code. 

• Commercial developers (handset manufacturers 
especially) can choose to enhance the platform 
without having to provide their improvements to 
the open source community. 
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Android Features 

• Developers can profit from enhancements 
such as handset-specific improvements and 
redistribute their work under whatever 
licensing they want. 

• Developers can write open source freeware or 
traditional licensed applications for profit and 
everything in between. 
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Android Features 

• Familiar and Inexpensive Development Tools 

 Developer doesn’t require registration fees, vetting, 
and expensive compilers, there are no upfront costs of 
developing Android applications. 

 

• Freely Available Software Development Kit 

 The Android SDK and tools are freely available. 

 Developers can download the Android SDK from the 
Android website after agreeing to the terms of the 
Android Software Development Kit License Agreement. 
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Android Features 

• Familiar Language, Familiar Development 
Environments. 

 Eclipse is the most popular IDE for Android 
development, and there is an Android plug-in 
available for facilitating Android development. 

 Android applications can be developed on the 
following operating systems: 
– Windows XP (32-bit) or Vista (32-bit or 64-bit) 

– Mac OS X 10.5.8 or later (x86 only) 

– Linux (tested on Linux Ubuntu 8.04 LTS, Hardy Heron) 
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Android Features 

• Reasonable Learning Curve for Developers 
Android applications are written in a well-
respected programming language: Java. 
 

• Developers can rely on familiar class libraries 
(java.net, java.text..). 
 

• Specialty libraries for tasks such as graphics and 
database management are implemented using 
well-defined open standards such as OpenGL 
Embedded Systems (OpenGL ES) or SQLite. 
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Android Features 

• Enabling Development of Powerful Applications. 
 The manufacturer would grant the developer 

privileged inside access and knowledge of a 
handset’s internal software framework and 
firmware. 

 
 All Android applications use the same libraries. 
 
 Applications can be extended or replaced 

altogether. 
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Android Features 

 
Integrate Extend Replace 
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Android Features 

• Rich, Secure Application Integration. 
 Text messaging, phone dialer, camera, email, picture, 

messaging, and the browser.  
 Each was a separate application running on the 

phone— some built-in and some purchased.  
 Each had its own unique user interface.  
 None were truly integrated. 
 Not so with Android.  
 One of the Android platform’s most compelling and 

innovative features is well-designed application 
integration. 
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Android Features 

• No Costly Obstacles to Publication. 

 Android applications have none of the costly and 

time-intensive testing and certification  programs 
required by other platforms such as BREW and 
Symbian.  

• A “Free Market” for Applications. 

  Android developers are free to choose any kind of 
revenue model they want. 

 

39 By : - Hetal Thaker 

Android Features 

 In the past, developers faced many restrictions 
such as 
– Store limitations on the number of competing applications of a 

given type 

–  Store limitations on pricing, revenue models, and royalties 

– Operator unwillingness to provide applications for smaller 
demographics 

• With Android, developers can write and 
successfully publish any kind of application they 

 want. 
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Android Features 

 Because developers have a variety of application distribution 
mechanisms to choose from, they can pick the methods that 
work for them instead of being forced to play by others’ rules. 

 

 Android developers can distribute their applications to users 
in a variety of ways 
– Google developed the Android Market a generic Android application 

store with a revenue-sharing model. 

– Handango.com added Android applications to its existing catalogue 
using their billing models and revenue-sharing model. 

– Developers can come up with their own delivery and payment 
mechanisms. 
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Android Features 

 Developer can develop  

  freeware 

  shareware 

  trial-ware applications 

  ad-driven 

  paid applications. 
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Android Features 

• A New and Growing Platform 

 In recent revisions, the Android platform has received 
some much needed UI “polish,” both in terms of visual 
appeal and performance. 

  

 A number of published applications have required 
retesting and resubmission to the Android Marketplace 
to conform to new SDK requirements, which are quickly 
rolled out to all Android phones in the field as a firmware 
upgrade, rendering older applications obsolete. 
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Android Features 

• A New and Growing Platform 

 Some older Android handsets are not capable of 
running the latest versions of the platform. 

 

 This means that Android developers often need to 
target several different SDK versions to reach all 
users. 
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Android Platform 

 Android is an operating system and a software platform upon 
which applications are developed. 

 

 A core set of applications for everyday tasks, such as web 
browsing and email, are included on Android handsets. 

 

 The platform was designed for the sole purpose of 
encouraging a free and open market that all mobile 
applications phone users might want to have and software 
developers might want to develop. 
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Android’s Underlying Architecture 

 Designed to be more fault-tolerant than many of its 
predecessors. 

 

 The handset runs a Linux operating system upon which 
android applications are executed in a secure fashion. 

 

 Each Android application runs in its own virtual machine. 

 

 Android applications are managed code therefore, they are 
much less likely to cause the phone to crash. 
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Android’s Underlying Architecture 

• The Linux Operating System 

 The Linux 2.6 kernel handles core system services and acts as 
a hardware abstraction layer (HAL) between the physical 
hardware of the handset and the Android software stack. 

 

 Some of the core functions the kernel handles include  
– Enforcement of application permissions and security 

–  Low-level memory management 

– Process management and threading 

– The network stack 

– Display, keypad input, camera, Wi-Fi, Flash memory, audio 

– Driver access 
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Android’s Underlying Architecture 

• The Linux Operating System 

  

 

Android Platform Architecture 
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Android’s Underlying Architecture 

• Android Application Runtime Environment 

 Each Android application runs in a separate process, with its 
own instance of the Dalvik virtual machine (VM). 

 

 Based on the Java VM, the Dalvik design has been optimized 
for mobile devices. 

 

 The Dalvik VM has a small memory footprint, and multiple 
instances of the Dalvik VM can run concurrently on the 
handset. 
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Security and Permissions 

• Applications as Operating System Users 

 When an application is installed, the operating system creates 
a new user profile associated with the application. 

 

 Each application runs as a different user, with its own private 
files on the file system, a user ID, and a secure operating 
environment. 

 

 The application executes in its own process with its own 
instance of the Dalvik VM and under its own user ID on the 
operating system. 
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Security and Permissions 

• Explicitly Defined Application Permissions  

 To access shared resources on the system, Android 
applications register for the specific  privileges they require. 

 

 Some of these privileges enable the application to use phone 
functionality to make calls, access the network, and control 
the camera and other hardware sensors. 

 

 Applications also require permission to access shared data 
containing private and personal information, such as user 
preferences, user’s location, and contact information. 
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Security and Permissions 

• Limited Ad-Hoc Permissions 

 Applications that act as content providers might want to 
provide some on-the-fly permissions to other applications for 
specific information they want to share openly. 

 

 This is done using ad-hoc granting and revoking of access to 
specific resources using Uniform Resource Identifiers (URIs). 

 

 URIs index specific data assets on the system, such as images 
and text.  

52 

By : - Hetal Thaker 

Security and Permissions 

 An example of a URI that provides the phone numbers of all 
contacts: 

  content://contacts/phones 

 Example: 

 Birthday public & private wish list. 
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Security and Permissions 

• Application Signing for Trust Relationships 

 All Android applications packages (.apk) are signed with a 
certificate, so users know that the application is authentic. 

 

 The private key for the certificate is held by the developer. 

 This helps establish a trust relationship between the 
developer and the user. 

 

 No certificate authority is necessary; self-signed certificates 
are acceptable. 
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Security and Permissions 

• Marketplace Developer Registration 

 To publish applications on the popular Android Market, 
developers must create a developer account. 

 

 The Android Market is managed closely and no malware is 
tolerated. 

 

55 By : - Hetal Thaker 

Developing Android Applications 

 The Android SDK provides an extensive set of application 
programming interfaces (APIs) that is both modern and 
robust. 

 

 When granted the appropriate permissions, Android 
applications can share data among one another and access 
shared resources on the system securely. 
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Developing Android Applications 

• Android Programming Language Choices 

 Android applications are written in Java ,  and is developer’s 
only choice on the Android platform for now. 

 

 Other programming languages, such as C++, might be added 
in future versions of Android.  

 

 If your application must rely on native code in another 
language such as C or C++, you might want to consider 
integrating it  using the Android Native Development Kit 
(NDK). 
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Developing Android Applications 

• No Distinctions Made Between Native and Third-Party 
Applications 

 Unlike other mobile development platforms, there is no 
distinction between native applications and developer-
created applications on the Android platform. 

 

 Provided the application is granted the appropriate 
permissions  all applications have the same access to core 
libraries and the underlying hardware interfaces. 
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Developing Android Applications 

 Android handsets ship with a set of native applications such as 
a web browser and contact manager. 

 

 Third-party applications might  

 integrate with these core applications,  

 extend them to provide a rich user experience, or  

 replace them entirely with alternative applications. 
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Developing Android Applications 

• Commonly Used Packages 

 Developers use familiar class libraries exposed through 
Android’s Java packages to perform common  tasks such as 
 Graphics,  

  Database access,  

  Network access,  

  Secure communications, and 

  Utilities (such as XML parsing) 
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Developing Android Applications 

• The Android packages include support for 

  Common user interface widgets (Buttons, Spin Controls, 
Text Input)  

 

 User interface layout 

 

 Secure networking and web browsing features 
(SSL,WebKit) 

 

 Structured storage and relational databases (SQLite) 
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Developing Android Applications 

 Powerful 2D and 3D graphics (including SGL and OpenGL 
ES) 

 

 Audio and visual media formats (MPEG4, MP3, Still 
Images) 

 

 Access to optional hardware such as location-based 
services (LBS),Wi-Fi, Bluetooth, 

 

 Hardware sensors 
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Android Application Framework 

 The Android application lifecycle involves the following key 
components: 
 

 Activities are functions the application performs. 

 Groups of views define the application’s layout. 

 Intents inform the system about an application’s plans. 

 Services allow for background processing without user interaction. 

 Notifications alert the user when something interesting happens. 

 

 Android applications can interact with the operating system 
and underlying hardware using a collection of managers. 
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Android Application Framework 

 Each manager is responsible for keeping the state of some 
underlying system service. 

 

 For example,  

  

 LocationManager that facilitates interaction with the location-
based services available on the handset.  

 

 The ViewManager and WindowManager manage user 
interface fundamentals. 
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Android Application Framework 

 Applications can interact with one another by using or acting 
as a ContentProvider. 

 

 Built-in applications such as the Contact manager are content 
providers, allowing thirdparty applications to access contact 
data and use it in an infinite number of ways. 
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