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Chapter 6: Mobile Operating System 

Features of Windows CE OS:  

 Similar to windows 95.  

 It is a Microsoft‟s mobile OS used in smart phones and mobile devices  

 It is a 32 bit multitasking, multithreading OS.   

 Standard communication support is built into this OS enabling access of internet.  

 Integrated power management enabling long battery life  

 GUI facilitating ease of use for end users   

 Subset of Win32 API : Windows CE supports more than 700 of the most frequently 

used win 32 APIs , enabling developers to take advantage of vast amounts of third 
party programming resources, tools , documentation for their windows CE based 
development  

 Low cost, familiar development tools  

 Scalable , full featured OS  

 Extensive and extensible device support- supports keyboard, mouse devices, touch 
panels, serial ports , Ethernet modems, USB devices, audio devices, parallel port, 
printer devices, storage devices.  

Features of Symbian OS: 

 Real-time: It has a real-time, multithreaded kernel.  

 Multimedia support: It supports audio, video recording, playback and streaming, 
and image conversion.  

 Platform  Security:  Symbian  provides  a  security  mechanism against malware. 
It allows sensitive operations and can be accessed by applications which have 
been certified by a signing authority. In addition, it supports full encryption and 
certificate management.  

 Internationalization support: It supports Unicode standard.  

 Client-server architecture:  It provides  simple  and  high-efficient inter-process  
communication.  This  feature  also  eases  porting  of code written for other 
platforms to Symbian OS. 

 Fully object-oriented and component-based.  

 Optimized memory management.  

 Flexible user interface design.  

 Multi-tasking.  

 A  Hardware  Abstraction  Layer  (HAL):  This  layer  provides  a consistent interface 
to hardware and supports device in dependency 

iOS 

 iOS (previously iPhone OS) is a mobile operating system developed and distributed 
by Apple Inc. 

 Originally released in 2007 for the iPhone and iPod Touch, it has been extended to 
support other Apple devices such as the iPad and Apple TV. 

 In June 2010, Apple rebranded iPhone OS as "iOS". 

 The trademark "IOS" had been used by Cisco for over a decade for its operating 
system, IOS, used on its routers. 

 In  2011, iOS accounted for 60% of the market share for smartphones and tablet 
computers. By the end of 2012, iOS accounted for 21% of the smartphone OS market 
and 43.6% of the tablet OS market. 
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Features of Linux Operating System:  

1.  Portable –  Portability  means  softwares  can  works  on  different types  of  hardwares  
in  same  way.  Linux  kernel  and  application programs  support  their  installation  on  
any  kind  of  hardware platform.  

2.  Open  Source –  Linux  source  code  is  freely  available  and  it  is community  based  
development  project.  Multiple  teams  works  in collaboration to enhance the capability 
of Linux operating system and it is continuously evolving.  

3.  Multi-User –  Linux  is  a  multiuser  system  means  multiple  users can  access  
system  resources  like  Memory/RAM/Application programs at same time.  

4. Multiprogramming – Linux is a multiprogramming system means multiple applications 
can run at same time.  

5.  Hierarchical File System – Linux  provides  a  standard  file structure in which system 
files/ user files are arranged.  

6.  Shell – Linux provides a special interpreter program which can be used to execute 
commands of the operating system. It can be used to do various types of operations, call 
application programs etc.  

7.  Security –  Linux  provides  user  security  using  authentication features  like  
password  protection/  controlled  access  to  specific files/ encryption of data. 

 

Android Architecture 

 
Fig: Android Architecture 

Android architecture or Android software stack is categorized into five parts:  

1.  Linux kernel  
2.  Native libraries (middleware),  

3.  Android Runtime  

4.  Application Framework  
5.  Applications  
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1) Linux kernel  

It is the heart of android architecture that exists at the root of android architecture. Linux  
kernel is  responsible  for  device  drivers,  power management,  memory  management,  
device  management  and resource access.  
2) Native Libraries  

On the top of linux kernel, there are Native libraries such as WebKit, OpenGL, FreeType, 
SQLite, Media, C runtime library (libc) etc. The WebKit library is responsible for browser 
support, SQLite is for database, FreeType for font support, Media for playing and recording 
audio and video formats. 
3) Android Runtime  

In android runtime, there are core libraries and DVM (Dalvik Virtual Machine)  which  is  
responsible  to  run  android  application.  DVM  is like  JVM  but  it  is  optimized  for  mobile  
devices.  It  consumes  less memory and provides fast performance.  

4) Application Framework  
On the top of Native libraries and android runtime, there is application framework.  Application  
framework  includes Android  API's such  as  UI (User  Interface),  telephony,  resources,  
locations,  Content  Providers (data)  and  package  managers.  It provides a lot of classes 
and interfaces for android application development.  

5) Applications  
On the top of android framework, there are applications.  All applications  such  as  home,  
contact,  settings,  games,  browsers  are using  android  framework  that  uses  android  
runtime  and  libraries. Android runtime and native libraries are using Linux Kernel. 
 

Life Cycle of Android Activity 

  

 

 

 

 

 

 

 

 

 

 

 

 

As an activity transitions from state to state, it is notified of the change by calls to the 

following protected methods:  
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onCreate()  This is the first callback and called when the activity is first created.  

onStart()  This callback is called when the activity becomes visible to the 

user.  

onResume()  This is called when the user starts interacting with the application.  

onPause()  The paused activity does not receive user input and cannot execute 

any code and called when the current activity is being paused and 

the previous activity is being resumed.  

onStop() This callback is called when the activity is no longer visible. 

onDestroy() This callback is called before the activity is destroyed by the 

system 

onRestart() This callback is called when the activity restarts after stopping it. 

 

Taken together, these seven methods define the entire lifecycle of an activity 

Features of Android 

• Popularity (High market share) 

• Enabled SMS 

• Enabled GPS 

• Cameras & microphones 

• Open source apps 

• Development with Java 

• Linux based 

• Short learning curve with  IDE Java Eclipse IDE for Android app development 

• Easy deployment to mobile device 

• Easy to distribute apps via Android Market 
Share app, Sell app, 

   Download & reuse open source apps 

Limitations 

• Screen size 

• Battery life time 

• Processor capacity 

• Slow network access and Web browser 

• Input: soft keyboard, phone keypad, touch screen, or stylus 
Security 

 

Write steps to develop a User interface with two text box and two buttons.    

1. Creating a User Interface  

The graphical user interface for an Android app is built using a hierarchy of View and   

ViewGroup Objects.  View objects are usually UI widgets such as buttons or 
textfields.  ViewGroupobjects are invisible view containers that define how the 
child views are laid out, such as in a grid or a vertical list.  

  

http://developer.android.com/reference/android/view/View.html
http://developer.android.com/reference/android/view/ViewGroup.html
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Android provides an XML vocabulary that corresponds to the subclasses of View 
and ViewGroup so you can define your UI in XML using a hierarchy of UI 
elements.  

2. Create a Linear Layout  

1. In Android Studio, from the res/layout directory, open the activity_my.xml file. 
The BlankActivity template you chose when you created this project includes the 
activity_my.xml file with a RelativeLayout root view and a TextView child view.  

2. In the Preview pane, click the Hide icon  to close the Preview pane. In Android 
Studio, when you open a layout file, you‟re first shown the Preview pane. 
Clicking elements in this pane opens the WYSIWYG tools in the Design pane. 
For this lesson, you‟re going to work directly with the XML.  

3. Delete the <TextView> element.  

4. Change the <RelativeLayout> element to <LinearLayout>.  

5. Add the android:orientation attribute and set it to "horizontal".  

6. Remove the android:padding attributes and the tools:context attribute.  
3. Creating a Text Field  
A text field allows the user to type text into your app. It can be either single line or 
multi-line. Touching a text field places the cursor and automatically displays the 
keyboard. In addition to typing, text fields allow for a variety of other activities, such 
as text selection (cut, copy, paste) and data look-up via auto-completion.  
Text fields can have different input types, such as number, date, password, or 
email address. The type determines what kinds of characters are allowed inside 
the field, and may prompt the virtual keyboard to optimize its layout for frequently 
used characters.  

You can add a text field to you layout with the EditText object. You should usually do 
so in your XML layout with a <EditText> element. 

 
Fig: Text field with keyboard  

As with every View object, you must define certain XML attributes to specify the 

EditText object's properties.  

1. In the activity_my.xml file, within the <LinearLayout> element, define an 

<EditText> element with theid attribute set to @+id/edit_message.  

2. Define the layout_width and layout_height attributes as wrap_content.  
3. Define a hint attribute as a string object named edit_message.  

4. Add a Button  
A button consists of text or an icon (or both text and an icon) that 
communicates what action occurs when the user touches it. Depending on 

http://developer.android.com/reference/android/view/ViewGroup.html
http://developer.android.com/reference/android/widget/RelativeLayout.html
http://developer.android.com/reference/android/widget/TextView.html
http://developer.android.com/reference/android/widget/TextView.html
http://developer.android.com/reference/android/widget/RelativeLayout.html
http://developer.android.com/reference/android/widget/LinearLayout.html
http://developer.android.com/reference/android/widget/LinearLayout.html#attr_android:orientation
http://developer.android.com/reference/android/view/View.html
http://developer.android.com/reference/android/widget/EditText.html
http://developer.android.com/reference/android/widget/EditText.html
http://developer.android.com/reference/android/widget/LinearLayout.html
http://developer.android.com/reference/android/widget/EditText.html
http://developer.android.com/reference/android/widget/EditText.html
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whether you want a button with text, an icon, or both, you can create the button 
in your layout in three ways:  

1. With text, using the Button class:                               

<Button     

android:layout_width="wrap_content"     

android:layout_height="wrap_content"  

android:text="@string/button_text"  

     ... />  

2. With an icon, using the ImageButton class:    

<ImageButton 

android:layout_width="wrap_content"     

android:layout_height="wrap_content"     

android:src="@drawable/button_icon"     ... />  

3. With text and an icon, using Button class with the  android:drawableLeft  
attribute:  

<Button 

android:layout_width="wrap_content" android:layout_height="wrap_content"       
android:text="@string/button_text"  
android:drawableLeft="@drawable/button_icon" ... />  

 

1. In Android Studio, from the res/layout directory, edit the activity_my.xml file.  

2. Within the <LinearLayout> element, define a <Button> element immediately 

following the <EditText>element.  

3. Set the button's width and height attributes to "wrap_content" so the button is 

only as big as necessary to fit the button's text label.  

4. Define the button's text label with the android:text attribute; set its value to  

http://developer.android.com/reference/android/widget/LinearLayout.html
http://developer.android.com/reference/android/widget/Button.html
http://developer.android.com/reference/android/widget/EditText.html
http://developer.android.com/reference/android/widget/TextView.html#attr_android:text
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To configure how the Button control looks, adjust the control‟s properties by 
selecting the control (either in the Outline tab or the Preview window) and changing 
its properties in the Properties Tab.   

Specific properties you will want to be aware of:  

• Give the Button or ImageButton control a unique name using the id property.  

• Set the text displayed on the Button control using the text property; set the image 
displayed on the ImageButton control using the src property.  

• Set the layout height and layout width properties of the control to wrap_content.  

• Set any other properties you desire to adjust the control‟s appearance.   

For example, adjust the font of a Button using the Text color, text size, and text style 
properties.  

 

the   button_send   string resource you defined in the previous section.   

Note:   This  button  doesn' t  need  the   android:i d   it  won't  be  referenced  attribute,  because  

from the activity code.   

The layout is currently designed so that both the   EditTex t   and   Butto n   widgets are only as  

big as necessary to fit their content, as shown in figure.   

  

  

http://developer.android.com/reference/android/view/View.html#attr_android:id
http://developer.android.com/reference/android/view/View.html#attr_android:id
http://developer.android.com/reference/android/view/View.html#attr_android:id
http://developer.android.com/reference/android/view/View.html#attr_android:id
http://developer.android.com/reference/android/widget/EditText.html
http://developer.android.com/reference/android/widget/EditText.html
http://developer.android.com/reference/android/widget/EditText.html
http://developer.android.com/reference/android/widget/EditText.html
http://developer.android.com/reference/android/widget/Button.html
http://developer.android.com/reference/android/widget/Button.html
http://developer.android.com/reference/android/widget/Button.html
http://developer.android.com/reference/android/widget/Button.html

