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Abstract— The operating system of Android is mainly used 

for smartphones, tablets and even televisions. Basically it is 

an Open Source operating system. It is the widely used 

Operating system for smartphones. Android operating system 

stack comprised of four layers: application framework layer, 

application layer, Libraries, Linux Kernel. This paper defines 

Android software stack and its versions. 
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I. INTRODUCTION 

Initially developed by Android Inc., which Google bought in 

2005, Android was unveiled in 2007, with the first 

commercial Android device launched in September 

2008.[1].The main intention of the company was to develop a 

high quality operating system for advance digital cameras, 

but the fact was that the market value for such kind of 

operating system was not enough so this made them to divert 

their approach from cameras to developing operating system 

for smartphones and devices. Android Operating system is 

completely based on Linux Kernel and later developed by 

Google Inc. Android has its virtual machine called Dalvik 

Virtual Machine (DVM). The main reason for the success of 

Google’s operating system is consistent improvements of 

many of its versions, with every version has visible 

enhancements and ease of usage, even faster access for 

internet. The other reason for its success is large collaboration 

with wide range of mobile manufacturing companies. 

A. OHA (Open Handset Alliance): 

OHA is the association whose main goal is to develop open 

standards for smartphones and other devices, through which 

customer can get maximum usage experience with lesser cost 

devices. 

II. ANDROID ARCHITECTURE 

Android operating system stack mainly has four layers: 

1) Application layer 

2) Application Framework layer 

3) Libraries 

4) Linux Kernel 

 

A. Linux Kernel: 

The utmost layer of android operating system stack is Linux 

Kernel. This kernel is non interactive with the users and even 

developers. This Kernel provides certain level of abstraction 

between devices and its upper layers. As like Linux system 

2.6, the kernel gives pre-emptive multi-tasking and low level  

core services like memory, power management and even 

provides network stack, device drivers for hardware 

peripherals like display monitor and wireless connections and 

audio. Linux is very much powerful when it comes for 

networking and device drivers which provides much efficient 

way for Linux kernel to support several hardware devices. 

These files are under a variety of licenses, out of which many 

are restrictive and their exact underlying source code is 

usually unknown.[2] 

B. Libraries: 

Above Linux Kernel there will be many C and C++ libraries 

which are used by many components of Android system. 

Some of libraries are: 

1) System C lib: BSD based implementation of standard 

and system library. 

2) SSL: It provides better internet security. 

3) SGL: It deals with the 2 dimensional graphics  

4) SQLite: It is mainly used for data accessing from the 

local device database system. 

5) OpenGL: Java Interface can be inherited to OpenGL or 

3 dimensional graphics API. 

6) Libwebcore: It is a powerful web browser engine for 

android and embedded view. 

1) Runtime in Android: 

 
2) DVM (Dalvik Virtual Machine): 

Dalvik is a virtual machine which is particularly owned by 

the android and developed by Dan Bornstein with his team. It 

was purposefully designed for mobile devices. Dalvik Virtual 

machines is just like traditional Java Virtual machine but the 

difference is DVM is specifically made and optimized for 

Android devices. Each android application runs on its own 

and unique process called Dalvik Virtual Machine. Dalvik 

uses 16bit instruction set whereas traditional java Virtual 

machine uses 8bit instruction set which made the rise in 

interpretation speed. The Dalvik Executable files are in (.dex) 

format which helps in minimum memory usage. The classes 

in the VM are transformed from java format to .dex format 

with the help of ‘dx’ tool. The DVM is inevitably dependent 
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on the below layer’s functionality like threading, low level 

memory management, etc. Unlike Java VMs, which are stack 

machines, the Dalvik VM uses a register-based architecture 

that requires fewer, typically more complex, virtual machine 

instructions. Dalvik programs are written in Java using the 

Android application programming interface (API), compiled 

to Java bytecode, and converted to Dalvik instructions as 

necessary[3]. 

C. Application Framework: 

It facilitates many services for the applications in the form 

Java classes. Applications can use these service which are 

efficiently used by the Application developers. Application 

Framework defines how the android applications are 

implemented in order to make it reusable, replacement and 

interchangeable with many of components. 

Android is comprised of following services: 

1) Activity Manager: Controls and monitors every aspect of 

lifecycle and stack. 

2) Content Provider: It provides a provision for applications 

to share data and to publish with other applications. 

3) Resource Manager:  Non-code embedded resources like 

colour settings, strings and some user interface 

components gets access.  

4) Notification Manager: Lets applications to display 

notifications and alerts for its users. 

5) View System:  Application user interface is created using 

an extensible set of Views. 

6) Package Manager: The information about the 

applications which are installed in the same device can 

be collected by this system. 

7) Location Manager: It enables access to location related 

services which in turn provides information about 

location changes. 

D. Applications: 

On top of the android stack lies the applications. The user 

interacts with this outmost layer for accessing. Some of the 

built in applications that comes with many of the devices are 

clock, calendar, audio player, image viewer, message 

handler, call dialler etc. 

III. VERSIONS OF ANDROID 

Android is popularised for its regular updates and 

improvements. These updates are comprised with many bugs 

in the previous releases and enhancement of look and 

functionality for comfortable user experience. The list of 

android releases is: 

 2.0/2.1 Éclair: ActiveSync 2.5 and HTML5 was 

introduced for user interface. 

 2.2 Froyo: JIT optimization lead to increase in speed and 

Chrome V8 search engine with JavaScript and it even 

supported Wi-Fi and hotspot tethering. 

 2.3 Gingerbread: The refinement of user interface and 

support of cut, copy, paste and also supported Near Field 

Communication. 

 4.0 Ice Cream Sandwich: It can be said as the 

combination of Honeycomb and Gingerbread. It 

supported new features like offline mail sharing, network 

data, Face recognition etc. 

 4.1/4.2/4.3 Jellybean: It improved with the 

responsiveness of the android. It also supported multi 

user account, lock screen,  

 4.4 KitKat: It has given Android much lighter, colour and 

flatter feel. It has new features like Google launcher and 

other Google based message support platform like 

hangout. 

 5.0 Lollipop: Google launched this version of OS update 

first with Google’s exclusive nexus 6 and nexus 9 

handsets which gained high level appreciation from the 

users. It supported 64 bit devices. It was the first time that 

Google provided the beta version of this version for trail 

purpose.  

 6.0 Marshmallow: Android 6.0 got the best control over 

permissions of the device which helps in better control 

over particular parts of the hardware and software 

peripherals. The permissions are granted at the time of 

installation of the application and can be modified later 

if not necessary. It provided much more   

 

IV. CONCLUSION 

Android operating system is becoming the more efficient and 

go to for the users. Its wide range of supporting feature 

attracted many users and allows even third party applications 

made this OS more chosen. The adaptable feature made 

Android a powerful OS for the security for the device by 

implementing better scope of pattern unlocking, face 

recognition, PIN and password. This helped in securing data 

from getting defoliate by the unauthorized access and from 

the kids. 
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