
UNIT-5 
Building Menus and Storing Data 

Creating Interactive Menus and ActionBars  
Using Databases 

Creating Interactive Menus and ActionBars 
 
In almost all applications we encounter menus that display options in the form of menu items. 
Choosing a menu item results in the initiation of the desired task. Menus are therefore the 
preferred way of indicating the possible actions in an application. 
 
The ActionBar is a widget that replaces the title bar at the top of an Activity displaying 
navigation and important functionality of an application. It provides a consistent UI of an 
application. It also displays the key actions that are commonly used in an application and that 
are constantly visible on the screen. ActionBar is also commonly used to provide a quick link to 
an application’s home. 
 
MENUS AND THEIR TYPES 
 
Android SDK supports three types of menus: Options, Submenu, and Context, as detailed in the 
following list: 
 
• Options Menu—Also known as the Activity menu, this menu is displayed when a MENU 
button is clicked. In an Options Menu, the menu items are displayed in the form of text, check 
box, or radio buttons. It can display shortcut keys but does not display icons. In older Android 
API levels (Levels 10 and below), there were two types of Options Menus:  
• Icon Menu—The Icon Menu appears when the user presses the MENU button on the device.  
The Icon Menu shows the first six menu items of the menu in the form of large, finger-friendly 
buttons arranged in a grid at the bottom of the screen. The menu items in the Icon Menu can 
display icons as well as text. The Icon Menu does not display check boxes, radio buttons, or the 
shortcut keys for menu items. It is not mandatory to have icons for Icon Menu items; text will 
also do for the Icon Menu. 
• Expanded Menu—If the menu has more than six menu items, the first five items are  
displayed as an Icon Menu and the sixth option appears as a More button. Clicking the More 
button displays the Expanded Menu that shows the scrollable list of the rest of the menu items 
that could not be accommodated in the Icon Menu. The Expanded Menu can display menu 
items in the form of text, check boxes, or radio buttons. Also, it can display shortcut keys but 
does not display icons. Pressing the Back button from the Expanded Menu takes you back to 
the Activity the menu was launched from.   
Note 
 
The Icon Menu and Expanded Menu are not supported in Android API levels 11 and higher.  
• Submenu—Submenu refers to the menu that displays more detailed or specific menu options  
when a menu item is selected. A submenu is displayed as a floating window showing all of its 
menu options. The name of the submenu is shown in the header bar, and each menu option is 
displayed with its full text, check box, radio button (if any), and shortcut key. Icons are not 
displayed in the submenu options. We cannot add a submenu to any menu option of a  
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submenu as Android does not support nested submenus. Pressing the Back button closes the 
floating window without navigating back to the Expanded or Icon menus. 
 

• Context Menu—The Context Menu is displayed when we tap-and-hold on the concerned 
View or when a user holds the middle D-pad button or presses the trackball. Context Menus 
support submenus, check boxes, radio buttons, and shortcuts, but we cannot display icons in a 
Context Menu. In the Context Menu’s header bar, we can display a title and icon. 
 

CREATING MENUS THROUGH XML 
 

Besides through Java code, in Android, menus can be created through Resources too. We can 
define a menu in the form of an XML file, which is then loaded by the Android SDK. As usual, 
Android generates resource IDs for each of the loaded menu items. The XML file for the menu 
has to be kept in a specific, designated folder that does not exist by default; we need to create 
it manually. 
 

To understand the procedure of creating menus practically, let’s create a new Android 
application called MenuApp. We see that a folder called menu already exists in our res/ 
directory. The menu folder also contains a file activity_menu_app.xml by default. We learn to 
create all three types of menus: Options Menu, Submenu, and Context Menu. Let’s begin with 
the Options Menu. 
 

Creating an Options Menu 
 

An Options Menu is the menu displayed when the MENU button on the device is clicked. It 
shows menu items in the form of text, check boxes, and radio buttons. Also, the shortcut keys 
can be assigned to the menu items. An Options Menu is defined through an XML file in the 
res/menu folder of the application. That is, the menu items of the Options Menu are defined in 
that XML file. 
 
The activity_menu_app.xml file, which is automatically created for us, contains the following 
data: 

 

<menu xmlns:android="http://schemas.android.com/apk/res/android"> 
<item android:id="@+id/menu_settings"  

android:title="@string/menu_settings" 
android:orderInCategory="100" 
android:showAsAction="never" /> 

</menu> 

 

We can see that the root node of our menu in the XML file is <menu>. The default menu item 
with the ID menu_settings shows the text that is defined in the strings.xml file. Let’s define 
certain <item> nodes to display certain menu items. The code written in the 
activity_menu_app.xml file is as shown in Listing 7.1.   

Note 
 

Each <item> node represents a menu item in the menu file.  
 

Listing 7.1. The Menu Items Defined in the File activity_menu_app.xml  
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<menu xmlns:android="http://schemas.android.com/apk/res/android"> 

<item android:id="@+id/create_datab"  

android:title="Create Database" 
android:icon="@drawable/ic_launcher" /> 

<item android:id="@+id/insert_rows" 
android:title="Insert Rows" 
android:icon="@drawable/ic_launcher" /> 

<item android:id="@+id/list_rows"  

android:title="List Rows" /> 
<item android:id="@+id/search_row" 

android:title="Search" 
android:icon="@drawable/ic_launcher"/> 

<item android:id="@+id/delete_row" 
android:title="Delete" /> 

<item android:id="@+id/update_row" 
android:title="Update" 
android:icon="@drawable/ic_launcher" /> 

</menu> 
 

We can see that we have defined six menu items in the preceding menu, and a unique ID is 
assigned to each of them. The android:title and android:icon attribute defines the text and icon 
for the menu item. The menu items defined in our menu file are Create Database, Insert 
 
Rows, List Rows, Search, Delete, and Update. The six menu items are assigned the IDs as 
create_datab, insert_rows, list_rows, search_row, delete_row, and update_row, 
 

respectively. In the application, we want to display a message that asks the user to select the 
MENU button on the device or emulator for displaying the Icon Menu. We use the TextView 
control to display messages. To define TextView, we write the code as shown in Listing 7.2 in 
the layout file activity_menu_app.xml. 
 

Listing 7.2. The Layout File activity_menu_app.xml on Adding the TextView Control 
 

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 
android:orientation="vertical" 
android:layout_width="match_parent" 
android:layout_height="match_parent"> 
<TextView 

android:layout_width="match_parent" 
android:layout_height="wrap_content" 
android:id="@+id/selectedopt" /> 

</LinearLayout> 
 

We added a TextView with the ID selectedopt to the default layout LinearLayout that we use to 
display desired text messages to the user. The TextView also is used to inform which menu item 
is selected by the user.  
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To inflate or merge the menu that we defined in the mymenu.xml file in our application and 
also to inform which menu item is selected by the user, we write the Java code as shown in 
Listing 7.3 in our Activity file MenuAppActivity.java. 
 

Listing 7.3. Code Written in the Java Activity File MenuAppActivity.java 
 

package com.androidunleashed.menuapp; 
 

import android.app.Activity; 
import android.os.Bundle; 
import android.view.Menu; 
import android.view.MenuItem; 
import android.view.MenuInflater; 
import android.widget.TextView; 
 

public class MenuAppActivity extends Activity { 
private TextView selectedOpt; 

 

@Override 
 

public void onCreate(Bundle savedInstanceState) { 
super.onCreate(savedInstanceState); 

 

setContentView(R.layout.activity_menu_app); 
selectedOpt=(TextView)findViewById(R.id.selectedopt); 
selectedOpt.setText("Please select MENU button to display menu");  

} 

 

@Override 
 

public boolean onCreateOptionsMenu(Menu menu) 
{ MenuInflater inflater = getMenuInflater(); 
inflater.inflate(R.menu.activity_menu_app, menu); 
return true; 

} 
 

@Override 
 

public boolean onOptionsItemSelected(MenuItem item) 
{ switch (item.getItemId()) {  

case R.id.create_datab: 
 

selectedOpt.setText("You have selected Create Database 
option"); break; 

case R.id.insert_rows: 
 

selectedOpt.setText("You have selected Insert Rows option"); 
break; 

case R.id.list_rows:  
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selectedOpt.setText("You have selected List Rows option"); 
break;  

case R.id.search_row: 
 

selectedOpt.setText("You have selected Search Row option"); 
break; 

case R.id.delete_row: 
 

selectedOpt.setText("You have selected Delete Row option"); 
break;  

case R.id.update_row: 
 

selectedOpt.setText("You have selected Update Row option"); 
break; 

} 
return true; 

} 
} 
 

We capture the TextView defined in the layout and assign it to a TextView object named 
selectedOpt. We use this TextView for displaying an initial message and for informing which 
menu item is selected by the user. The onCreateOptionsMenu() method of the Activity is called 
when the user clicks the MENU button of the device. So, we override this method to display our 
Icon Menu. To display our Icon Menu, we need to inflate or merge our menu that we defined in 
the activity_menu_app.xml file in the menu provided as a parameter to this method. Initially, 
there is no menu item defined in the menu parameter. To inflate the menu that we defined in 
the activity_menu_app.xml file, we get the MenuInflater from the Activity class. An object, 
inflater, is created of the MenuInflater class and the inflater’s inflate method is called to inflate, 
or merge, our own menu defined in the activity_menu_app.xml file to the menu given as a 
parameter to this method. The onCreateOptionsMenu() method is set to return the Boolean 
value true to allow Android to display the menu. By now, we have learned to display an Options 
Menuconsisting of six menu items. But the menu is of no use if no action takes place on 
selecting its menu items. We have not yet assigned any task to the menu items of our Options 
Menu. Hence, the next step for us is to define the action to take place when the user selects 
any of the menu items. 
 

Handling Menu Selections 
 

All the menu items selected in the Activity’s menu are handled through 
 

the onOptionsItemSelected() method. The selected menu item is passed to this method as the 
MenuItem parameter. We override this method in the Activity to write the code that we want 
to execute when a menu item is selected. In the method, we extract the Menu Item ID of the 
menu item selected for identifying it and then can take the respective action. The getItemId() 
method helps in knowing the ID of the selected menu item. 
 

The following code is part of the previous application and explains how the action is taken 
when a menu item is selected:  



 
public boolean onOptionsItemSelected(MenuItem item) 

{ switch (item.getItemId()) {  

case R.id.create_datab: 
 

selectedOpt.setText("You have selected Create Database 
option"); break; 
........... 
........... 
...........  

} 
return true; 

} 

 

The preceding method is automatically invoked when a menu item is selected from the menu. 
The selected menu item is passed to this method and assigned to the MenuItem object item. In 
preceding code example, getItemId() method is called to know the ID of the selected menu 
item, and through the switch statement respective action is taken on the selected menu item. 
In this code, we are setting a text message through the TextView object selectedOpt to inform 
the user which of the menu items is selected. 
 

On running the application, we get a TextView showing the message Please select MENU 
button to display menu (see Figure 7.1—left). When we select the MENU button of the device 
or emulator, the Options Menu is displayed showing the respective menu items. When we 
select a menu item, say Create Database, the TextView responds by showing the message You 
have selected Create Database option, as shown in Figure 7.1 (right).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 7.1. A TextView directing the user to select the MENU button to invoke a menu (left), 
and the TextView displays the option selected from the Options menu (right). 

 

Similarly, when we select the Delete menu item, the TextView responds by showing the 
message You have selected Delete Row option, as shown in Figure 7.2.  
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Figure 7.2. The message displayed through the TextView control changes on selecting another 
option from the Icon menu. 

 

By now, we know how to display simple text as menu items and also how the menu selections 
are handled. We can also define check boxes, shortcuts, and radio buttons in menu items. Let’s 
learn how. 
 

Defining Check Boxes and Shortcuts 
 

In this section, we learn how to define checkable menu items and shortcuts for them. We add 
more menu items to the menu in our application MenuApp. One of the newly added menu 
items will be checkable, and the other will be invoked with assigned shortcut keys. The menu 
file activity_menu_app.xml is modified to appear as shown in Listing 7.4. Only the code in bold 
is newly added; the rest of the code is the same as Listing 7.1. 
 
Listing 7.4. The Menu File activity_menu_app.xml After Defining Checkable Menu Items and 
Shortcuts 
 
<menu xmlns:android="http://schemas.android.com/apk/res/android"> 

<item android:id="@+id/create_datab" 

android:title="Create Database"  

android:icon="@drawable/ic_launcher" /> 
<item android:id="@+id/insert_rows"  

android:title="Insert Rows" 
android:icon="@drawable/ic_launcher" /> 

<item android:id="@+id/list_rows" 
android:title="List Rows" /> 

<item android:id="@+id/search_row" 
android:title="Search" 
android:icon="@drawable/ic_launcher"/> 

<item android:id="@+id/delete_row" 
android:title="Delete" /> 

<item android:id="@+id/update_row"  
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android:title="Update" 
android:icon="@drawable/ic_launcher" /> 

<item android:id="@+id/sort_rows" 
android:title="Sort Table" 
android:checkable="true" 
android:checked="true"/> 

<item android:id="@+id/merge_row" 
android:title="Merge Rows"  

android:alphabeticShortcut="m" 
android:numericShortcut="4"/> 

</menu> 
 

We can see that the code now has eight menu items. The seventh menu item, sort_rows, is set 
to appear in the form of a check box via the android:checkable attribute. When we set the 
value of the android:checkable property to true, the menu item appears as a check box. The 
check box can be initially set to appear in either a checked or unchecked state by the 
android:checked attribute. When we set android:checked=“true”, the menu item appears as 
checked by default. 
 

Shortcut keys are assigned to the last menu item, Merge Rows (merge_row). When we set the 
android:alphabeticShortcut=“m” attribute, the shortcut key m for the full keyboard is assigned 
to the menu item. Similarly, the android:numericShortcut=“4” attribute assigns the shortcut key 
4from the numeric keypad. The shortcut keys are displayed below the menu item text. When 
the menu is open (or while holding the MENU key), if we press the m key from the full keyboard 
or 4 from the numeric keypad, the menu item Merge Rows is selected. 
 

On running the application, we get a TextView showing the message Please select MENU 
button to display menu. When the MENU button of the device or emulator is selected, the 
Options Menu is displayed, showing respective menu items (see Figure 7.3). We can see that 
the menu item Sort Table appears as a checkable menu item. When we select any menu item, 
the respective text message is displayed on the screen. For example, if Sort Table is selected, 
the TextView responds by showing the message You have selected Sort Table option. If we 
press the m or 4 key while holding the MENU key, the menu item Merge Rows is selected (as 
shortcut keys are assigned to this menu item).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 7.3. The Options Menu showing the text and checkable menu items  
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Note 
 

Android API Level 10 and below categorize the Options Menu as an Icon Menu and an 
Expanded menu. If the menu items are less than or equal to six, the menu is called an Icon 
Menu; otherwise it is an Expanded Menu. An Icon Menu displays menu items in the form of 
icons and text, whereas the Expanded Menu displays menu items in the form of a scrollable list 
and shows only the menu items that could not fit in the Icon Menu. An Expanded 
Menuautomatically appears when more than six menu items are defined in the Options Menu. 
When an Icon Menu with more than six menu items is displayed, a More button appears as a 
sixth menu item. When we select the More button, the rest of the menu items appear in the 
Expanded Menu. In the Expanded Menu, when we click the Back button we return to the 
Activity the Icon Menu was launched from. Expanded Menu items support check boxes, radio 
buttons, or shortcut keys; Icon Menu items do not. 
 

While creating menu items, we may need a menu item with submenu items. Let’s see how 
submenus are added. 
 

Adding Submenus 
 

A submenu is a collection of menu items invoked when a regular menu item is selected. Usually, 
a submenu represents more detailed options for the selected menu item. The submenu can be 
associated with any menu item. A submenu is created by enclosing <item> nodes within the 
<menu> node, where <item> nodes represent the submenu options and the <menu> node acts 
as the root node of the submenu. To associate a submenu with any menu item, just put the 
<menu> node of the submenu along with its nested <item> nodes inside the <item> node of the 
menu item to which we want to assign the submenu. 
 

Let’s add a submenu consisting of three menu items—Search on Code, Search on Name, and 
Search on Price—to the Search menu. To add a submenu to the Search menu item, 
activity_menu_app.xml is modified to appear as shown in Listing 7.5. The code in bold is newly 
added; the rest is the same as Listing 7.4. 
 

Listing 7.5. The Code in the Menu File activity_menu_app.xml After Adding a Submenu 

 

<menu xmlns:android="http://schemas.android.com/apk/res/android"> 
<item android:id="@+id/create_datab"  

android:title="Create Database" 
android:icon="@drawable/ic_launcher" /> 

<item android:id="@+id/insert_rows"  

android:title="Insert Rows" 
android:icon="@drawable/ic_launcher" /> 

<item android:id="@+id/list_rows" 
android:title="List Rows" /> 

<item android:id="@+id/search_row" 
android:title="Search" 
android:icon="@drawable/ic_launcher"> 
<menu>  
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<group android:checkableBehavior="single"> 
<item android:id="@+id/search_code" 

android:title="Search on Code" 
android:checked="true" /> 

<item android:id="@+id/search_name" 
android:title="Search on Name" 
android:alphabeticShortcut="n" 
android:numericShortcut="6" />  

<item android:id="@+id/search_price" 
android:title="Search on Price" /> 

</group> 
</menu> 

</item> 
<item android:id="@+id/delete_row" 

android:title="Delete" /> 
<item android:id="@+id/update_row" 

android:title="Update" 
android:icon="@drawable/ic_launcher" /> 

<item android:id="@+id/sort_rows" 
android:title="Sort Table" 
android:checkable="true" 
android:checked="true" />  

<item android:id="@+id/merge_row" 
android:title="Merge Rows" 
android:alphabeticShortcut="m" 
android:numericShortcut="4" /> 

</menu> 
 

We can see that a submenu has been created, consisting of three menu items, Search on Code, 
Search on Name, and Search on Price, with the IDs search_code, search_name, and 
search_price, respectively. The submenu is assigned to the Search menu item by nesting its 
<menu> node within the <item> node of the Search menu item. If we want the menu items to 
appear as radio buttons, we need to nest them within the <group> node, as we have done with 
the menu items of our submenu. 
 

The <group> node is used to collect certain nodes and for collectively applying attributes to all 
the nested nodes. The android:checkableBehavior attribute determines whether to make the 
menu items nested within the <group> node appear as radio buttons, check boxes, or as simple 
menu items. The attribute can take three values:  

• single—Only one item can be checked at a time, producing radio buttons. 
• all—Any item can be checked, producing check boxes. 
• none—The item appears as simple text, without a check box or radio button. 
 
We have defined an Expanded Menu and a Submenu for the Search menu item of our Icon 
Menuwith the menu file mymenu.xml. Next, we need to write some Java code to add actions to 
the menu items defined in the submenu. So, in the MenuAppActivity.java Java Activity file, we  



 

add statements to the onOptionsItemSelected() method. These statements display messages 
showing which menu item from the Expanded Menu or Submenu has been selected. The 
Activity file appears as shown in Listing 7.6. Only the code in bold is newly added; the rest is the 
same as Listing 7.3. 
 

Listing 7.6. Code Written into the Java Activity File MenuAppActivity.java 
 

package com.androidunleashed.menuapp; 
 

import android.app.Activity; 
import android.os.Bundle; 
import android.view.Menu; 
import android.view.MenuItem; 
import android.view.MenuInflater; 
import android.widget.TextView; 
 

public class MenuAppActivity extends Activity { 
private TextView selectedOpt; 

 

@Override 
public void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 
setContentView(R.layout.main); 
selectedOpt=(TextView)findViewById(R.id.selectedopt); 
selectedOpt.setText("Please select MENU button to display menu"); 

} 
 

@Override 
 

public boolean onCreateOptionsMenu(Menu menu) 
{ MenuInflater inflater = getMenuInflater(); 
inflater.inflate(R.menu.mymenu, menu);  

return true; 
} 

 

@Override 
 

public boolean onOptionsItemSelected(MenuItem item) 
{ switch (item.getItemId()) {  

case R.id.create_datab: 
 

selectedOpt.setText("You have selected Create Database 
option"); break; 

case R.id.insert_rows: 
 

selectedOpt.setText("You have selected Insert Rows option"); 
break; 

case R.id.list_rows:  
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selectedOpt.setText("You have selected List Rows option"); 
break;  

case R.id.search_row: 
 

selectedOpt.setText("You have selected Search Row option"); 
break; 

case R.id.delete_row: 
 

selectedOpt.setText("You have selected Delete Row option"); 
break;  

case R.id.update_row: 
 

selectedOpt.setText("You have selected Update Row option"); 
break; 

case R.id.sort_rows: 
 

selectedOpt.setText("You have selected Sort Table option"); 
item.setChecked(!item.isChecked()); break; 

 

case R.id.merge_row: 
 

selectedOpt.setText("You have selected Merge Rows 
option"); break; 

case R.id.search_code: 
 

selectedOpt.setText("You have selected Search on Code option"); 
break; 

case R.id.search_name: 
 

selectedOpt.setText("You have selected Search on Name 
option"); break;  

case R.id.search_price: 
 

selectedOpt.setText("You have selected Search on Price 
option"); break; 

} 
return true; 

} 
} 
 

When the application is run, we see a TextView prompting us to select a MENU button, after 
which the Icon Menu is displayed. After we select the Search menu item from the Icon Menu, 
the Searchsubmenu is displayed (see Figure 7.4—left). We can select a menu item from the 
submenu by either clicking it or using its shortcut key (if any). For example, if we select Search 
on Code as shown in Figure 7.4 (middle), the TextView responds showing the message, You 
have selected Search on Code option, as shown in Figure 7.4 (right).  
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Figure 7.4. A submenu appears after selecting a Search menu item from the Icon Menu (left), 
selecting a menu item from the submenu (middle), and the text message displayed via 
TextView informs the menu item that was selected (right). 

 

So, we created both an Icon and Expanded Menu and also defined a submenu. Let’s create the 
last menu type, the Context Menu. 
 

Creating a Context Menu 
 

A context menu appears as a floating window and is displayed when the user taps and holds on 
a widget, holds the middle D-pad button, or presses the trackball. The difference between an 
options menu and a context menu is that the options menu is invoked when the MENU button 
is pressed. A context menu appears when we press and hold a View. An Activity can have 
multiple views, and each view can have its own context menu. An Activity can have only a single 
options menu but many context menus. Context menus are removed from memory when 
closed. 
 
Let’s define two context menus that we associate with two different TextView controls. For 
each context menu, we need to add a separate file to the menu folder of our project. Right-click 
 

on the res/menu folder and add two XML files called mycontext_menu1.xml and 
mycontext_menu2.xml. Let’s define three menu items— Cut, Copy, and Find—in the first 
context menu. The code in mycontext_menu1.xml is shown in Listing 7.7. 
 

 

Listing 7.7. Code Written into the Context Menu mycontext_menu1.xml file 
 

<?xml version="1.0" encoding="utf-8"?> 
 
<menu xmlns:android="http://schemas.android.com/apk/res/android"> 

<group android:checkableBehavior="all">  

<item android:id="@+id/cut_item"  
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android:title="Cut" /> 
<item android:id="@+id/copy_item" 

android:title="Copy" /> 
</group> 
<item android:id="@+id/find_item" 

android:title="Find"> 
<menu> 

<item android:id="@+id/find_next"  

android:title="Find Next" /> 
</menu> 

</item> 
</menu> 
 

The file shows that three menu items are added to the context menu. The first two are set to 
appear as check boxes by nesting them within the <group> node and applying the 
android:checkableBehavior attribute to them. We just learned that applying the value all to the 
android:checkableBehavior attribute makes the menu items nested in the <group> node appear 
as check boxes. A submenu consisting of a single menu item, Find Next (Find), is attached to the 
third menu item. 
 
Let’s define two menu items in the second context menu. The menu file of the second context 
menu, mycontext_menu2.xml, appears as shown in Listing 7.8. 
 

Listing 7.8. Code Written into the Context Menu mycontext_menu2.xml file 
 

<?xml version="1.0" encoding="utf-8"?> 
 
<menu xmlns:android="http://schemas.android.com/apk/res/android"> 

<item android:id="@+id/open_item"  

android:title="Open" 
android:alphabeticShortcut="o" 
android:numericShortcut="5" />  

<item android:id="@+id/close_item" 
android:title="Close" 
android:checkable="true" /> 

</menu> 
 

This context menu consists of two menu items titled Open and Close, respectively. To invoke 
the Open menu item, the shortcut keys o (full keyboard) and 5 (numeric keypad) can be used. 
The  second  menu  item, Close,  is  set  to  appear  as a  check  box  by  setting 
the android:checkable attribute to true. If we want to assign these two context menus to 
two TextView controls so that the respective context menu appears when we press and hold  

a TextView control,   we   have   to   write   some   code.   Let’s   modify   the layout 
file activity_menu_app.xml to add these two TextView controls, as shown in Listing 7.9. The 
newly added code is shown in bold; the rest is the same as in Listing 7.2.    
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Listing 7.9. The Layout File activity_menu_app.xml After Adding Two TextView Controls 
 

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 
android:orientation="vertical" 
android:layout_width="match_parent" 
android:layout_height="match_parent" > 
<TextView 

android:layout_width="match_parent" 
android:layout_height="wrap_content" 
android:id="@+id/selectedopt" /> 

<TextView 
 

android:text="View to invoke first context 
menu" android:layout_width="match_parent" 
android:layout_height="wrap_content" 
android:id="@+id/contxt1_view" />  

<TextView 
 

android:text="View to invoke second context 
menu" android:layout_width="match_parent" 
android:layout_height="wrap_content" 
android:id="@+id/contxt2_view"/> 

</LinearLayout> 
 

We can see that two TextView controls were initialized to View to invoke first context menu 
and View to invoke second context menu. The IDs assigned to these TextViewcontrols are 
contxt1_view and contxt2_view, respectively. 
 

Next, we need to write some Java code into the Activity file MenuAppActivity.java. To create 
context menus, we need to override the onCreateContextMenu method for registering the 
Viewsthat are supposed to use it. The option to register a context menu to View(s) enables us 
to associate context menus for certain selected Views. A context menu is registered to 
 
a View through the registerForContextMenu() method (in the Activity file 
MenuAppActivity.java), as shown in the following code: 
 

@Override  

public void onCreate(Bundle savedInstanceState) { 
super.onCreate(savedInstanceState); 
setContentView(R.layout.main); 
selectedOpt=(TextView)findViewById(R.id.selectedopt); 
selectedOpt.setText("Please select MENU button to display menu"); 
TextView contxt1View=(TextView)findViewById(R.id.contxt1_view); 
TextView contxt2View=(TextView)findViewById(R.id.contxt2_view); 
registerForContextMenu(contxt1View);  

registerForContextMenu(contxt2View); 
}  



We can see that the two TextView controls with the contxt1_view and contxt2_view IDs are 
 

captured from the layout file activity_menu_app.xml and mapped to the TextView objects 
contxt1View and contxt2View, respectively. The two TextView objects are passed to the 
registerForContextMenu() method, as we want to associate them with the two context menu 
just defined. 
 

Once a View is registered, the onCreateContextMenu() method is invoked whenever we tap 
and hold on the registered View. The method also receives a Menu object as a parameter that 
we use to add menu items to it. To add menu items to a menu, the add() method is used. We 
need to override the onCreateContextMenu() method for displaying the context menu. The 
method receives the menuobject as a parameter to which we add the menu items for the 
context menu. Besides the menu object, the method also receives the View object that initiated 
the context menu and a ContextMenuInfoobject. ContextMenuInfo is an interface that belongs 
to ContextMenu and acts as an adapter for passing any other information about menu inflation. 
The following code snippet is part of the application that creates the context menu. The 
onCreateContextMenu() method appears as shown here: 
 

@Override 
 
public void onCreateContextMenu(ContextMenu menu, View v, ContextMenu.ContextMenu-
Info menuInfo) { 
 

super.onCreateContextMenu(menu, v, 
menuInfo); if (v.getId()==R.id.contxt1_view) { 

 

MenuInflater inflater = getMenuInflater(); 
inflater.inflate(R.menu.mycontext_menu1, menu); 
menu.setHeaderTitle("Sample Context Menu1"); 
menu.setHeaderIcon(R.drawable.ic_launcher); 

} 
 

if (v.getId()==R.id.contxt2_view) { MenuInflater 
inflater = getMenuInflater(); 
inflater.inflate(R.menu.mycontext_menu2, menu); 
menu.setHeaderTitle("Sample Context Menu2"); 
menu.setHeaderIcon(R.drawable.ic_launcher);  

} 
} 
 

We can see that we first identify which View has initiated the context menu, and accordingly 
 

we inflate or merge the menu that we defined in mycontext_menu1.xml or 
mycontext_menu2.xml in the menu provided as the parameter to the onCreateContextMenu() 
method. To inflate the menu that we defined in the mycontext_menu1.xml and 
mycontext_menu2.xml files, we get the MenuInflater from the Activity class. A MenuInflater 
class object, inflater, is created and its inflate method is invoked to inflate, or merge, our own 
menu, defined in the respective XML file, with the menu parameter of this method. 
 

Recall that the context menu supports check boxes, radio buttons, submenus, and shortcut 
keys, but not the icons. Two context menus are being created in the preceding code. One is  



 

created if the user taps and holds the contxt1View TextView, and the other is created if the 
user taps and holds the contxt2View TextView. The View.getID() method is used to identify the 
View that is tapped and held. The first context menu displays two check boxes and a submenu. 
The second context menu displays two menu items; one is displayed with a shortcut key, and 
the other is displayed as a check box. The title and icon are set to appear in the context menu’s 
header bar via setHeaderTitle and setHeader-Icon, respectively.   

Note 
 

Certain Android widgets provide their own default context menus containing various menu 
items. Hence, we call onCreateContextMenu() on its super class to handle menu items provided 
by the default context menu. 
 

Handling Context Menu Selections 
 

The preferred approach to handling menu items selected in context menus is to override the 
onContextItemSelected() method in the Activity that is automatically invoked whenever a 
Context Menu Item is selected. The menu item that is selected is passed to the method as a 
parameter, as shown in the following code: 
 

@Override 
 
public boolean onContextItemSelected(MenuItem item) 

{ switch (item.getItemId()) { 
case R.id.cut_item: 

 

selectedOpt.setText("You have selected the Cut 
option"); item.setChecked(!item.isChecked()); break; 

 

........ 

........ 
} 
return true; 

} 

 

The Menu Item ID of the selected menu item is extracted through the getItemId() method, and 
accordingly the message is displayed through the TextView to display which context menu item 
is selected. We toggle the state of the checkable item through the MenuItem.isChecked() 
method. The method returns true if the menu item is checked; otherwise it returns false. We 
change the state of the menu item by passing a Boolean value that represents the reverse of 
the existing state. 
 
The MenuAppActivity.java appears as shown in Listing 7.10. Only the code in bold is modified; 
the rest of the code is the same as we saw in Listing 7.6. 
 

Listing 7.10. Code Written into the Java Activity File MenuAppActivity.java 
 

package com.androidunleashed.MenuApp;  

https://www.safaribooksonline.com/library/view/Android%E2%84%A2+Programming+Unleashed/9780133151732/ch07.html#ch07lis10
https://www.safaribooksonline.com/library/view/Android%E2%84%A2+Programming+Unleashed/9780133151732/ch07.html#ch07lis06


import android.app.Activity; 
import android.os.Bundle; 
import android.view.Menu; 
import android.view.MenuItem; 
import android.view.MenuInflater; 
import android.widget.TextView; 
 
import android.view.ContextMenu.ContextMenuInfo; 
import android.view.View;  

import android.view.ContextMenu; 

 

public class MenuAppActivity extends Activity { 
private TextView selectedOpt; 

 

@Override 
public void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 
setContentView(R.layout.main); 
selectedOpt=(TextView)findViewById(R.id.selectedopt); 
selectedOpt.setText("Please select MENU button to display menu"); 

 
TextView contxt1View=(TextView)findViewById(R.id.contxt1_view); 
TextView contxt2View=(TextView)findViewById(R.id.contxt2_view); 
registerForContextMenu(contxt1View); 
registerForContextMenu(contxt2View);  

} 
 

@Override 
 

public boolean onCreateOptionsMenu(Menu menu) 
{ MenuInflater inflater = getMenuInflater(); 
inflater.inflate(R.menu.mymenu, menu);  

return true; 
} 

 

@Override 
 

public boolean onOptionsItemSelected(MenuItem item) 
{ switch (item.getItemId()) { 

case R.id.create_datab: 
 

selectedOpt.setText("You have selected Create Database 
option"); break; 

case R.id.insert_rows: 
 

selectedOpt.setText("You have selected Insert Rows option"); 
break; 

case R.id.list_rows: 
 

selectedOpt.setText("You have selected List Rows option"); 
break;  



case R.id.search_row: 
 

selectedOpt.setText("You have selected Search Row option"); 
break; 

case R.id.delete_row: 
 

selectedOpt.setText("You have selected Delete Row option"); 
break; 

case R.id.update_row: 
 

selectedOpt.setText("You have selected Update Row option"); 
break; 

case R.id.sort_rows: 
 

selectedOpt.setText("You have selected Sort Table option"); 
item.setChecked(!item.isChecked()); break; 

 

case R.id.merge_row: 
 

selectedOpt.setText("You have selected Merge Rows option"); 
break; 

case R.id.search_code: 
 

selectedOpt.setText("You have selected Search on Code option"); 
break; 

case R.id.search_name: 
 

selectedOpt.setText("You have selected Search on Name option"); 
break;  

case R.id.search_price: 
 

selectedOpt.setText("You have selected Search on Price option"); 
break;  

} 
return true; 

} 
 

@Override 
 

public void onCreateContextMenu(ContextMenu menu, View v, 
ContextMenuInfo menuInfo) 

{ 
 

super.onCreateContextMenu(menu, v, 
menuInfo); if (v.getId()==R.id.contxt1_view) { 

 

MenuInflater inflater = getMenuInflater(); 
inflater.inflate(R.menu.mycontext_menu1, menu); 
menu.setHeaderTitle("Sample Context Menu1"); 
menu.setHeaderIcon(R.drawable.ic_launcher); 

} 
if (v.getId()==R.id.contxt2_view) 
{ 

MenuInflater inflater = getMenuInflater();  



 
inflater.inflate(R.menu.mycontext_menu2, menu); 
menu.setHeaderTitle("Sample Context Menu2"); 
menu.setHeaderIcon(R.drawable.ic_launcher);  

} 
} 

 

@Override 
 

public boolean onContextItemSelected(MenuItem item) 
{ switch (item.getItemId()) { 

case R.id.cut_item: 
 

selectedOpt.setText("You have selected the Cut 
option"); item.setChecked(!item.isChecked()); break; 

 

case R.id.copy_item: 
 

selectedOpt.setText("You have selected the Copy 
option"); item.setChecked(!item.isChecked()); break; 

 

case R.id.find_item: 
 

selectedOpt.setText("You have selected the Find Submenu"); 
break; 

case R.id.find_next: 
 

selectedOpt.setText("You have selected the Find Next option"); 
break; 

case R.id.open_item: 
 

selectedOpt.setText("You have selected the Open option"); 
break; 

case R.id.close_item: 
 

selectedOpt.setText("You have selected the Close option"); 
item.setChecked(!item.isChecked()); break; 

 

} 
return true; 

} 
} 
 

On running the application, we get three TextView controls. The first one is to tell the user to 
click the MENU button to display the menu. The second and third TextView controls are meant 
for invoking context menus. When the TextView controls are tapped and held, the respective 
Context Menu is displayed (see Figure 7.5—left). After we tap and hold the second TextView, a 
context menu titled Sample Context Menu1 is displayed, as shown in Figure 7.5 (middle). After 
we select the Findmenu item from the context menu, a submenu, the Find SubMenu, is 
displayed, as shown in Figure 7.5 (right).  
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Figure 7.5. Three TextView controls showing different messages (left), the first Context Menu 
containing two check boxes that appear after pressing and holding the second TextView 
(middle), and a Find submenu appears after selecting a Find menu item (right).After we tap 
and hold the third TextView that shows the text View to invoke second context menu (see 
Figure 7.6—left), a context menu, Sample Context Menu2, is displayed, as shown in Figure 7.6 
(middle). After we select the Open item or press its shortcut key, the first TextViewresponds by 
displaying the message You have selected the Open option, as shown in Figure 7.6 (right).  
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Figure 7.6. The first TextView shows that the Find Next option was selected from the Find 
submenu (left), the second context menu containing a menu item and a check box that 
appear after pressing and holding the third TextView (middle), and the first TextView shows 
that the Open menu option was selected from the context menu (right). 

 

Let’s create an application that demonstrates the creation of Submenus and context menus 
through coding instead of by using XML files. But before we do that, let’s first look at the 
different methods that we will encounter. 
 

CREATING MENUS THROUGH CODING 
 

As stated earlier, besides using XML resources, we can create the menus through Java code too. 
In this next section, we learn to create the three types of menus, Options Menu, Submenu, and 
Context Menu, with Java coding. We begin by defining Options Menus. 
 

Defining Options Menus 
 

To define an Options or Activity menu, we override the onCreateOptionsMenu method in the 
Java Activity file MenuAppCodeActivity.java. The method receives a menu object as a 
parameter, which is used to add menu items to it. To add menu items to the menu object, the 
add() method is used. 
 

Here is the syntax: 
 

add(Group ID, Menu Item ID, Sort order ID, Menu text) 
 

The add() method requires following four parameters: 
• Group ID—An integer used for grouping a collection of menu items.  
• Menu Item ID—A unique identifier assigned to each menu item to identify it. Usually a  
private static variable within the Activity class is assigned to the menu item as a unique 
identifier. We can also use the Menu.FIRST static constant and simply increment that value for 
successive menu items. 
• Sort order ID—Defines the order in which the menu items are to be displayed. 
 
• Menu text—Text to appear in the menu item.   

Tip 
 

The group ID, Menu Item ID, and Sort Order ID parameters in the add() method are all optional, 
and we can use Menu.NONE in place of them if we don’t want to specify any of them. 
The following code adds a single menu item, Create Database, to the Options Menu: 
 

private static final int CREATE_DATAB = Menu.FIRST; 
menu.add(0,CREATE_DATAB,0,"Create Database").setIcon(R.drawable.ic_launcher); 

 

We can see that the CREATE_DATAB is assigned a static constant, Menu.FIRST, and is used as a 
Menu Item ID in the add() method. In the add() method, we can see that Group ID is assigned 
the value 0. All the menu items that we want to be a part of this group are assigned the Group  



ID of 0. The CREATE_DATAB is assigned to Menu Item ID; the Sort order ID is 0; and the 
string Create   Database is the menu   item text. The setIcon() method assigns 
the ic_launcher.png image to the menu   item from   the drawable resource 
(the res/drawable directory).         

Note           

We can avoid the setIcon() method if we want only a menu item text without an icon. 
 

Assigning Icons 
 

We can assign icons to the menu items in the Icon Menu using the setIcon() method. 
 

Here is the syntax: 
 

menuItem.setIcon(R.drawable.icon_filename); 
 

where icon_filename is a drawable resource identifier for the icon to be assigned to the menu 
item. Icons are only displayed in the Icon Menu and not visible in Extended, Submenu, 
and Contextmenus. 
 

After we add all the menu and submenu items to the menu, the onCreateOptionsMenu() 
method is set to return the Boolean value true to allow Android to display the menu. 
 
 

Creating Submenus 
 

Submenus appear as single floating windows displaying all of their menu items. A submenu is 
attached to a regular menu item that, when selected, invokes the submenu, hence displaying all 
the menu items in it. A submenu is added through the addSubMenu() method. It supports the 
same parameters as the add() method used to add menu items in the Options Menu: Group ID, 
Menu Item ID, Sort order ID, and Menu Text. We can also use the setHeaderIcon method to 
specify an icon to display in the submenu’s header bar and the setIcon() method to display the 
icon for the menu item to which this submenu is associated.   

Note 
 

Android does not support nested submenus. 
 

The following code adds a submenu to a regular menu item, Search: 
 

private static final int SEARCH_ROW = Menu.FIRST + 3; 
 
SubMenu searchSub = menu.addSubMenu(0, SEARCH_ROW, 3, "Search"); 
searchSub.setHeaderIcon(R.drawable.ic_launcher); 
searchSub.setIcon(R.drawable.ic_launcher); 
searchSub.add(1, SEARCH_CODE, Menu.NONE, "Search on Code"); 

 

We can see that a submenu called searchSub is created for the regular menu item Search. The 
menu item Search to which the submenu searchSub is associated is assigned a group ID of 0. 
SEARCH_ROW, which is assigned the value of the static constant Menu.FIRST+3, is assigned as 
the Menu Item ID; 3 is assigned as the Sort order ID; and Search is assigned as the  



 

menu item text. The ic_launcher.png file in Resources is set to display in the submenu’s header 
bar. The image ic_launcher.png is set to display as an icon in the Search menu item, to which 
the submenu searchSub is associated. A menu item, Search on Code, is added to the submenu 
through the add() method. 
 

Using Check Boxes/Radio Buttons in Menus 
 

Android supports check boxes and radio buttons in menu items. To set a menu item as a check 
box, we use the setCheckable() method. 
 

Here is the syntax: 
 

setCheckable(boolean); 

 

The menu item appears as a check box when the Boolean value true is passed to the 
setCheckable() method. The following code makes a menu item appear as a check box: 
 

menu.add(3, CLOSE_ITEM, Menu.NONE, "Close").setCheckable(true); 

 

By default, the check box is unchecked. To make the check box checked by default, we use the 
setChecked() method. By passing the Boolean value true to the setChecked() method, we can 
make the check box appear checked by default. 
 

The following code makes a menu item appear as a checked check box by default: 
 

menu.add(3, CLOSE_ITEM, Menu.NONE, "Close").setCheckable(true).setChecked(true); 

 

Radio buttons are mutually exclusive menu items displayed as a circles; only one menu item can 
be selected in a group at any time. Selecting a radio button menu item unselects any other 
previously selected menu items in the same group. To create radio buttons, we need to make 
them part of the same group; hence we assign the same group identifier to all of them; then we 
call the setGroupCheckable() method. 
 

Here is the syntax: 
 

setGroupCheckable(int GroupID, boolean Checkable, boolean Exclusive) 

 

where the GroupID refers to the group whose menu items we want to appear as radio buttons 
or check boxes. The second parameter, Checkable, should be set to true to make the check box 
or radio button appear as checkable. If we pass a false value to the Checkable parameter, then 
the menu items appear neither as check boxes nor radio buttons. The third parameter, 
Exclusive, determines whether we want the menu items to be mutually exclusive. If the 
Exclusive parameter is set to true, it means the menu items are mutually exclusive and only one 
can be selected at a time. So we set the parameter Exclusive to true if we want the menu items 
to appear as radio buttons. Passing the value false to the Exclusive parameter makes all the 
menu items in the group appear as check boxes. 
 

The following code makes all the menu items of a submenu appear as radio buttons:  



 

SubMenu searchSub = menu.addSubMenu(0, SEARCH_ROW, 3, "Search"); 
searchSub.add(1, SEARCH_CODE, Menu.NONE, "Search on 
Code").setChecked(true); searchSub.add(1, SEARCH_NAME, Menu.NONE, "Search 
on Name"); searchSub.add(1, SEARCH_PRICE, Menu.NONE, "Search on Price"); 
searchSub.setGroupCheckable(1, true, true); 

 

We can see that a submenu called searchSub is created and is associated with a menu item, 
Search. The searchSub submenu contains three menu items: Search on Code, Search on Name, 
and Search on Price. All three menu items are assigned the Group ID 1. All the menu items 
appear as checkable radio buttons, because the Checkable and Exclusive parameters in the 
setGroupCheckable() method are passed as true. The first menu item in the group, Search on 
Code, is set to appear as checked by default by passing the value true to the setChecked() 
method. 
 

We can also assign shortcut keys to the menu items. Let’s see how. 
 

Assigning Shortcut Keys 
 

The methods used to assign shortcut keys are setShortcut, setAlphabeticShortcut, and 
setNumericShortcut. Let’s begin with setShortcut method: 
 
• In the setShortcut() method, we can assign two shortcut keys through this method. One of 
the shortcut keys is used with the numeric keypad and the second with the full keyboard. 
Neither key is case sensitive. 
 

Example: 
 

menu.add(0,MERGE_ROW,7,"Merge Rows").setShortcut('4', 'm'); 
 

This code assigns shortcut keys for both modes to the menu item Merge Rows. The number 4 is 
used as the numeric keypad shortcut, and m acts as the shortcut key while using the full 
keyboard. This shortcut key also is displayed below the menu item text. 
 
• The setAlphabeticShortcut() and setNumericShortcut() methods can be used to define the 
shortcut keys for the numeric keypad and full keyboard separately, as shown here: 
 

menu.add(0,MERGE_ROW,7,"Merge 
Rows").setAlphabeticShortcut('m').setNumeric-Shortcut('4'); 
 

We have seen all the methods required to define the Options menu, assign icons to the menu 
items, create submenus, make menu items appear as check boxes and radio buttons, and assign 
shortcut keys to the menu items. Let’s apply all these methods to create a menu with Java 
code. 
 

Trying It Out 
 

We have seen all the methods required for defining Options Menus, Submenus, and Context 
Menus. Also, we have seen the methods required in assigning Icons, using check boxes/radio 
buttons in menus and assigning shortcut keys to the menu items. It’s now time to try out all the 
knowledge that we have gained. Let’s do it.  



Create  a  new Android  project  called MenuAppCode.  We  want to  display  three Text 
View controls in the menu in the same way as we saw earlier in Figure 7.4 (left). The 
      
first TextView directs the user to click the MENU button to display the menu. The second and 
third TextView controls are used for displaying Context Menus. When the user taps and holds 
on  either TextView control, a Context  Menu appears  on  the  screen.  To  display the 
three TextView controls, modify  the layout  file activity_menu_app_code.xml to appear as 
shown in Listing 7.11.      

Listing 7.11.  The Layout File activity_menu_app_code.xml After Adding 
Three TextViewControls 
 

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 
android:orientation="vertical" 
android:layout_width="match_parent" 
android:layout_height="match_parent"> 
<TextView 

android:layout_width="match_parent" 
android:layout_height="wrap_content" 
android:id="@+id/selectedopt" />  

<TextView 
 

android:text="View to invoke first context 
menu" android:layout_width="match_parent" 
android:layout_height="wrap_content" 
android:id="@+id/contxt1_view" /> 

<TextView 
 

android:text="View to invoke second context 
menu" android:layout_width="match_parent" 
android:layout_height="wrap_content" 
android:id="@+id/contxt2_view"/> 

</LinearLayout> 
 

In the code, we can see that the three TextView controls are assigned the IDs selectedopt, 
contxt1_view, and contxt2_view, respectively. To tell the user which Views are meant for 
displaying Context Menus, the TextView controls are set to display the text View to invoke first 
context menu and View to invoke second context menu, respectively. 
 
To display the menu items in the Options menu, Submenu, and Context Menu, the Activity file 
MenuAppCodeActivity.java is modified as shown in Listing 7.12. 
 

Listing 7.12. Code Written into the Java Activity File MenuAppCodeActivity.java 
 

package com.androidunleashed.menuappcode; 
 

import android.app.Activity; 
import android.os.Bundle;  
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import android.view.Menu; 
import android.view.MenuItem; 
import android.widget.TextView; 
import android.view.SubMenu; 
import android.view.View; 
import android.view.ContextMenu; 

 

public class MenuAppCodeActivity extends Activity { 
private static final int CREATE_DATAB = Menu.FIRST; 
private static final int INSERT_ROWS = Menu.FIRST + 1; 
private static final int LIST_ROWS = Menu.FIRST+2; 
private static final int SEARCH_ROW = Menu.FIRST + 3; 
private static final int DELETE_ROW = Menu.FIRST+4; 
private static final int UPDATE_ROW = Menu.FIRST + 5; 
private static final int SORT_ROWS = Menu.FIRST+6; 
private static final int MERGE_ROW = Menu.FIRST + 7; 
private static final int SEARCH_CODE = Menu.FIRST + 8; 
private static final int SEARCH_NAME = Menu.FIRST + 9; 
private static final int SEARCH_PRICE = Menu.FIRST + 
10; private static final int CUT_ITEM = Menu.FIRST + 11; 
private static final int COPY_ITEM = Menu.FIRST + 12; 
private static final int OPEN_ITEM = Menu.FIRST + 13; 
private static final int CLOSE_ITEM = Menu.FIRST + 14; 
private static final int FIND_ITEM = Menu.FIRST + 15; 
private static final int FIND_NEXT = Menu.FIRST + 16; 
private TextView selectedOpt; 

 

@Override 
 

public void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 

setContentView(R.layout.activity_menu_app_code); 
selectedOpt=(TextView)findViewById(R.id.selectedopt); 

selectedOpt.setText("Please select MENU button to display menu"); 

TextView contxt1View=(TextView)findViewById(R.id.contxt1_view); 
TextView contxt2View=(TextView)findViewById(R.id.contxt2_view); 

registerForContextMenu(contxt1View); 
registerForContextMenu(contxt2View); 

} 
 

@Override 
public boolean onCreateOptionsMenu(Menu menu) { 

menu.add(0,CREATE_DATAB,0,"Create Database").setIcon(R.drawable.ic_ 
launcher);  

menu.add(0,INSERT_ROWS,1,"Insert Rows").setIcon(R.drawable.ic_launcher);  



menu.add(0,LIST_ROWS,2,"List Rows"); 
SubMenu searchSub = menu.addSubMenu(0, SEARCH_ROW, 3, "Search"); 
menu.add(0,DELETE_ROW,4,"Delete"); 
menu.add(0,UPDATE_ROW,5,"Update"); 
menu.add(0,SORT_ROWS,6,"Sort Table").setCheckable(true).setChecked(true);  
menu.add(0,MERGE_ROW,7,"Merge Rows").setAlphabeticShortcut('m').setNumeric- 

Shortcut('4'); 
searchSub.setHeaderIcon(R.drawable.ic_launcher);  

searchSub.setIcon(R.drawable.ic_launcher); 
 

searchSub.add(1, SEARCH_CODE, Menu.NONE, "Search on Code").setChecked(true); 
searchSub.add(1, SEARCH_NAME, Menu.NONE, "Search on Name").setShortcut('6',  

'n'); 
 

searchSub.add(1, SEARCH_PRICE, Menu.NONE, "Search on 
Price"); searchSub.setGroupCheckable(1, true, true); return true; 

 

} 
 

@Override 
 

public boolean onOptionsItemSelected(MenuItem item) 
{ switch (item.getItemId()) { 

case CREATE_DATAB: 
 

selectedOpt.setText("You have selected Create Database 
option"); break; 

case INSERT_ROWS: 
 

selectedOpt.setText("You have selected Insert Rows option"); 
break; 

case LIST_ROWS: 
 

selectedOpt.setText("You have selected List Rows option"); 
break; 

case SEARCH_ROW: 
 

selectedOpt.setText("You have selected Search Submenu 
option"); break; 

case DELETE_ROW: 
 

selectedOpt.setText("You have selected Delete Row option"); 
break; 

case UPDATE_ROW: 
 

selectedOpt.setText("You have selected Update Row option"); 
break; 

case SORT_ROWS: 
 

selectedOpt.setText("You have selected Sort Table option"); 
item.setChecked(!item.isChecked()); break; 

 

case MERGE_ROW: 
selectedOpt.setText("You have selected Merge Rows option");  



break; 
case SEARCH_CODE: 

 
selectedOpt.setText("You have selected Search on Code option"); 
break; 

case SEARCH_NAME: 
 

selectedOpt.setText("You have selected Search on Name option"); 
break; 

case SEARCH_PRICE:  

selectedOpt.setText("You have selected Search on Price option"); 
} 
return true; 

} 

 

@Override 
 

public void onCreateContextMenu(ContextMenu menu, View v, ContextMenu.Context-
MenuInfo menuInfo) 

{ 
 

super.onCreateContextMenu(menu, v, 
menuInfo); if (v.getId()==R.id.contxt1_view) { 

 

menu.setHeaderTitle("Sample Context Menu1"); 
menu.setHeaderIcon(R.drawable.ic_launcher); 
menu.add(2, CUT_ITEM, Menu.NONE,"Cut"); 
menu.add(2, COPY_ITEM, Menu.NONE, "Copy"); 
menu.setGroupCheckable(2, true, false); 

 
SubMenu subcont = menu.addSubMenu(2, FIND_ITEM, Menu.NONE, 
"Find"); subcont.add(3, FIND_NEXT, Menu.NONE, "Find Next"); 

} 
 

if (v.getId()==R.id.contxt2_view) { 
menu.setHeaderTitle("Sample Context Menu2"); 
menu.setHeaderIcon(R.drawable.ic_launcher); 

 
menu.add(3, OPEN_ITEM, Menu.NONE, "Open").setShortcut('5', 'o'); 
menu.add(3, CLOSE_ITEM, Menu.NONE, "Close").setCheckable(true);  

} 
} 

 

@Override 
 

public boolean onContextItemSelected(MenuItem item) 
{ switch (item.getItemId()) { 

case CUT_ITEM: 
 

selectedOpt.setText("You have selected the Cut 
option"); item.setChecked(!item.isChecked()); break; 

 

case COPY_ITEM: 
selectedOpt.setText("You have selected the Copy option");  



item.setChecked(!item.isChecked()); 
break; 

case FIND_ITEM: 
 

selectedOpt.setText("You have selected the Find Submenu"); 
break; 

case FIND_NEXT: 
 

selectedOpt.setText("You have selected the Find Next 
option"); break;  

case OPEN_ITEM: 
 

selectedOpt.setText("You have selected the Open 
option"); break; 

case CLOSE_ITEM: 
 

selectedOpt.setText("You have selected the Close option"); 
item.setChecked(!item.isChecked()); break; 

 

} 
return true; 

} 
} 
 

In the onCreate() method shown in the preceding code, we can see that the TextView with the 
ID selectedopt is accessed from the layout file and is mapped to the TextView object 
selectedOpt.It is set to display the text Please select MENU button to display menu. The two 
TextViewcontrols with the IDs contxt1_view and contxt2_view are registered for displaying a 
Context Menu. 
 

The onCreateOptionsMenu() method defines the menu items for the Options Menu as well as 
for the Search SubMenu. The menu items defined for the Options Menu are Create Database, 
Insert Rows, List Rows, Delete, Update, Sort Table, and Merge Rows. The menu items defined 
for the Search SubMenu are Search on Code, Search on Name, and Search on Price. Shortcut 
keys are assigned for the Merge Rows menu item and the Search on Name menu item of the 
Search SubMenu. The Sort Table menu item is set as a checkable menu item. All the menu 
items of the Search SubMenu are set to appear as radio buttons. 
 
The onOptionsItemSelected() method informs the menu item that is selected by the user. It 
displays the text message through the TextView selectedOpt to inform which of the menu 
options is selected by the user. 
 

The onCreateContextMenu() method displays the two Context Menus. When the user taps and 
holds on any of the TextView controls with the IDs contxt1_view and contxt2_view the method 
displays the corresponding Context Menu on the screen. The onContextItemSelected() method 
does the job of informing us which menu item of the Context Menu is selected by the user. 
 

The output of this application is the same as that shown earlier in Figures 7.2 through 7.5. We 
have learned that we can display different types of menus via XML files and Java coding too.  
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APPLYING A CONTEXT MENU TO A LISTVIEW      

We have seen the implementation of Context Menus to the two TextView controls (refer 
to Figures 7.4 and 7.5). Instead of having two TextView controls, let’s try creating a Context 
           

Menu for a ListView control so that when the user taps and holds on any ListView item, 
information about that item is displayed.       

To apply Context Menus to ListView controls, let’s create  a new Android  application 
 

called ContextMenuApp. To display the Context Menu for the item selected from the ListView, 
let’s add Context Menu files to the menu folder. Right-click on the res/menu folder in the 
Package Explorer window and select the New, Android XML File option. Enter the filename 
as mycontext_menu1 (without the extension .xml). Keeping  the Root 
Element: as menu (default), click the Finish button to create the context 
file mycontext_menu1.xml. Repeat the procedure  to add one  more context  file 
 
called mycontext_menu2.xml to our menu folder. Write the code as shown in Listing 7.13 in the 
mycontext_menu1.xml file. 
 

Listing 7.13. Code Written into the Context Menu mycontext_menu1.xml 
 

<?xml version="1.0" encoding="utf-8"?> 
 
<menu xmlns:android="http://schemas.android.com/apk/res/android"> 

<item android:id="@+id/cut_item"  

android:title="Cut" /> 
<item android:id="@+id/copy_item" 

android:title="Copy" /> 
</menu> 
 

The code in the second context menu file, mycontext_menu2.xml, appears as shown in Listing 
7.14. 
 

Listing 7.14. Code Written into the Second Context Menu mycontext_menu2.xml 
 

<?xml version="1.0" encoding="utf-8"?> 
 
<menu xmlns:android="http://schemas.android.com/apk/res/android"> 

<item android:id="@+id/open_item"  

android:title="Open" /> 
<item android:id="@+id/close_item" 

android:title="Close" /> 
</menu> 
 

We want to display a TextView and a ListView in our application. The TextView directs the user 
to take a desired action and tells the user which item from the ListView is selected by the user. 
The ListView control is used to display different items on the screen, which the user can tap and 
hold to invoke the related Context Menu. To display the TextView and ListView in our 
application, modify activity_context_menu_app.xml to appear as shown in Listing 7.15.  
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Listing 7.15. The Layout File activity_context_menu_app.xml After 
 
Adding   

the TextViewand ListView Controls 

 

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 
android:orientation="vertical" 
android:layout_width="match_parent" 
android:layout_height="match_parent" > 
<TextView 

android:layout_width="match_parent" 
android:layout_height="wrap_content" 
android:id="@+id/selectedopt" /> 

<ListView 
android:id="@+id/listvw"  

android:layout_width="match_parent" 
android:layout_height="match_parent" 
android:drawSelectorOnTop="false"/> 

</LinearLayout> 
 

To add an action, for example, to display the related Context Menu and information about the 
selected item, let’s add the code shown in Listing 7.16 to the Activity file 
ContextMenuAppActivity.java. 
 

Listing 7.16. Code Written into the Java Activity File ContextMenuAppActivity.java 
 

package com.androidunleashed.contextmenuapp; 
 

import android.app.Activity; 
import android.os.Bundle; 
import android.view.MenuItem; 
import android.view.MenuInflater; 
import android.widget.TextView; 
 
import android.view.ContextMenu.ContextMenuInfo; 
import android.view.View;  

import android.view.ContextMenu; 
import android.widget.AdapterView;  

import android.widget.ListView; 
import android.widget.ArrayAdapter; 

 

public class ContextMenuAppActivity extends Activity { 
private TextView selectedOpt; 
String[] fruits={"Apple", "Mango", "Orange", "Grapes", "Banana"}; 

 

@Override 
public void onCreate(Bundle savedInstanceState) {  

https://www.safaribooksonline.com/library/view/Android%E2%84%A2+Programming+Unleashed/9780133151732/ch07.html#ch07lis16


super.onCreate(savedInstanceState); 
setContentView(R.layout.activity_context_menu_app); 
selectedOpt=(TextView)findViewById(R.id.selectedopt); 
selectedOpt.setText("Tap and hold a menu item to display its context menu"); 
ListView myListView = (ListView)findViewById(R.id.listvw); 

 
final ArrayAdapter<String> arrayAdpt= new 

ArrayAdapter<String>(this, android.R.layout.simple_list_item_1, fruits); 
myListView.setAdapter(arrayAdpt);  

registerForContextMenu(myListView); 
} 

 

@Override 
 

public void onCreateContextMenu(ContextMenu menu, View v, ContextMenuInfo menu-
Info)  

{ 
 

super.onCreateContextMenu(menu, v, 
menuInfo); if(v.getId()==R.id.listvw) { 

 
AdapterView.AdapterContextMenuInfo info = (AdapterView.AdapterContext-

MenuInfo)menuInfo; 
if(fruits[info.position]=="Apple"){ 

 
menu.setHeaderTitle(fruits[info.position]); 
MenuInflater inflater = getMenuInflater(); 
inflater.inflate(R.menu.mycontext_menu1, menu); 

} 
 

if(fruits[info.position]=="Mango") { 
menu.setHeaderTitle(fruits[info.position]); 
MenuInflater inflater = getMenuInflater(); 
inflater.inflate(R.menu.mycontext_menu2, menu); 

} 
} 

} 
 

@Override 
 

public boolean onContextItemSelected(MenuItem item) { 
AdapterView.AdapterContextMenuInfo info=(AdapterView.AdapterContextMenuInfo) 

item.getMenuInfo();  

switch (item.getItemId()) { 
case R.id.cut_item: 

 
selectedOpt.setText("You have selected the Cut option of " + 

fruits[info.position]+" menu"); 
break; 

case R.id.copy_item: 
 

selectedOpt.setText("You have selected the Copy option of " 
+ fruits[info.position]+" menu");  



break; 
case R.id.open_item: 

 
selectedOpt.setText("You have selected the Open option of " + 

fruits[info.position]+" menu"); 
break; 

case R.id.close_item: 
 

selectedOpt.setText("You have selected the Close option of the " 
+ fruits[info.position]+" menu");  

break; 
} 
return true; 

} 
} 
 

When we run the application, a TextView and a ListView are displayed as shown in Figure 7.7 
(left). When we tap and hold a list item, the related Context Menu appears. For example, when 
we tap and hold Apple, the Context Menu titled Apple appears with the menu items Cut and 
Copy, as shown in Figure 7.7 (middle). When we select a Context Menu Item, a corresponding 
message is displayed via a TextView. For example, when we select the Cut menu item from the 
Apple Context Menu, the TextView displays the message You have selected the Cut option of 
Apple menu, as shown in Figure 7.7 (right).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7.7. Items displayed through a ListView and on pressing and holding the Appleitem 
(left), an Apple Context Menu appears and on selecting the Cut menu item (middle), and the 
TextView tells the user that the Cut menu item is selected from the Apple context menu 
(right). 

 
Similarly, when we tap and hold Mango from the ListView, the Context Menu titled 
Mangoappears with its menu items, Open and Close, as shown in Figure 7.8 (left).  
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When we select the Closemenu item from the context menu, the TextView displays the 
message You have selected the Close option of the Mango menu, as shown in Figure 7.8 (right).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 7.8. The Mango Context Menu appears on pressing and holding the Mango item in the 
ListView (left), and the TextView above the ListView tells the user that the Closemenu item is 
selected from the Mango Context Menu (right). 

 

We have learned the procedure of creating menus and their role in initiating different tasks. We 
have also learned the purpose of different menu types including the Options Menu, SubMenu, 
and Context Menu. The only drawback you might have observed while working with menus is 
that they are displayed or invoked on pressing the Menu button on the AVD or device. Now, the 
problem is that many Android devices no longer have a dedicated Menu button. The solution to 
this problem is using the ActionBar. Making the menu items appear in the ActionBar not only 
make them instantly accessible but also removes the need of pressing the Menu button to 
invoke them. Let’s learn more about the ActionBar. 
 

USING THE ACTIONBAR 
 

The ActionBar is a widget that replaces the title bar at the top of every Activity displaying 
navigation and important functionality of an application. By default, the ActionBar includes the 
application logo on the left side, followed by the Activity title, and menu items (if any) on the 
right side. The ActionBar provides a consistent UI of an application. It helps in displaying the key 
actions commonly used in an application that we want to be visible on the screen while running 
the application. The ActionBar is also commonly used to provide a quick link to an application’s 
home. The application’s logo acts as a link to the application’s home; that is, wherever we are in 
the application, if we tap the application logo displayed through the ActionBar, we navigate to 
the application’s home.   

Note 
 

On Android 3.0 and higher, items from the Options Menu are presented by the ActionBar. It 
also means that beginning with Android 3.0, the Menu button is deprecated.  
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The ActionBar provides the following features: 
 

• Customizes the title bar of an Activity. 
 
• Follows its own life cycle. 
 
• Consistently displays frequently used actions of an application. The menu items from the 
Options Menu are displayed in the ActionBar to be accessed instantly. The menu items 
displayed in the ActionBar are also called action items. The menu items that could not be 
accommodated in the ActionBar appear in the Overflow Menu. The menu items of the 
Overflow Menu can be seen by selecting the Menu button on the device or the Overflow Menu 
button in the ActionBar. 
 
• Appears in three forms: standard, tabbed, and list. 
 
• Makes it possible to use the application’s icon or logo for navigation. 
 
• Through the ActionBar we can even display Action Views, that is, custom views in the 
Activity’s title bar. For example, we can display the search widget in the ActionBar. 
 

The ActionBar includes the components as shown in Figure 7.9. 
 

• Application’s Icon/Logo—Displayed at the upper left on the ActionBar. 
 
• Activity Title—Displays the title for the ActionBar. 
 
• Tabs—Displays the tabs of the ActionBar if the navigation mode set is tabs. 
 
• Drop-Down List—Displays the action items in the form of a drop-down list if the navigation 
mode set is list navigation. We learn about navigation mode soon. 
 
• ActionItems—Displays the menu items of the Options menu in the ActionBar. 
 
• ActionViews—Displays Custom Views in the ActionBar. 
 
• Overflow Menu—Displays menu items that could not be accommodated in the ActionBar.  
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Figure 7.9. Different components displayed in an ActionBar 
 

Enabling the ActionBar 
 

The ActionBar is enabled if an application uses the default Theme.Holo theme and whose target 
(or minimum) SDK version is 11 or higher. 
 

Example: 
 

<uses-sdk android:targetSdkVersion="15" /> 

 

To toggle the visibility of an ActionBar at runtime, we can use its show and hide methods 
as follows: 

 

ActionBar actionBar = getActionBar(); 
actionBar.hide(); // It hides the actionbar 
actionBar.show(); // Makes the actionbar visible 

 

In the preceding code, the getActionBar() method is called to get an ActionBar object, and its 
hide() and show() methods are for hiding and showing the ActionBar, respectively. 
 
To hide the ActionBar in an Activity, we can also apply a theme that doesn’t support it. In the 
AndroidManifest.xml file, set the theme for the Activity to Theme.Holo.NoActionBar as shown 
in the following code: 

 

<activity android:label="@string/app_name" 
android:name=".ActionBarApp" 
android:theme="@android:style/Theme.Holo.NoActionBar"> 

 

The icon or logo displayed in the ActionBar can be modified through the android:icon attribute 
in the configuration file AndroidManifest.xml. We can also use the android:logo attribute in the 
same file for the same purpose. 
 
The visibility of the icon or logo in the ActionBar is controlled by passing a Boolean value 
to the setDisplayShowHomeEnabled() method. 
 

The following statement hides the logo or icon in the ActionBar: 
 

actionBar.setDisplayShowHomeEnabled(false); 
 

The following statement makes the logo or icon visible in the ActionBar: 
 

actionBar.setDisplayShowHomeEnabled(true); 

 

Similarly, the visibility of the title in the ActionBar can be controlled by passing a Boolean value 
to the setDisplayShowTitleEnabled() method. 
 

The following statement hides the title in the ActionBar: 
 

actionBar.setDisplayShowTitleEnabled(false);  



The following statement shows the title in the ActionBar: 
actionBar.setDisplayShowTitleEnabled(true); 
 

Using an Application’s Icon for Navigation 
 

The logo or icon displayed in an ActionBar if clicked navigates you to the home of the 
application. “Home of the application” here means the application’s main Activity, that is, the 
root of our Activity stack. 
 

By default, the logo or icon displayed in the ActionBar is nonclickable. To make the logo or icon 
clickable, we must call the ActionBar’s setHomeButtonEnabled() method, passing the Boolean 
value true to it as shown here: 
 

actionBar.setHomeButtonEnabled(true); 

 

Clicking the logo or icon is considered a Menu Item click. Like Menu Item clicks are handled by 
the onOptionsItemSelected handler of our Activity; the logo or icon clicks too are handled by 
the same method. When the logo or icon is clicked, it is considered that a Menu Item with the 
 

ID android.R.id.home is clicked. In other words, when we click the logo or icon, the 
onOptionItemSelected() method is called passing the Menu Item with the ID android.R.id.home 
to it as a parameter as shown here: 
 

@Override 
 
public boolean onOptionsItemSelected(MenuItem item) 

{ switch (item.getItemId()) { 
case (android.R.id.home) : 

Intent intent = new Intent(this, DemoActionBarActivity.class); 
intent.addFlags(Intent.FLAG_ACTIVITY_CLEAR_TOP); 
startActivity(intent); 
break; 

default: 
return super.onOptionsItemSelected(item); 

}  

return true; 
} 

 

For navigating to the home Activity, we use an intent flag, FLAG_ACTIVITY_CLEAR_TOP, that 
clears the stack of all activities on top of the home Activity as shown in the preceding code. 
 

Displaying Action Items 
 

To display menu items in the ActionBar as action items, we need to add an 
android:showAsActionattribute to the menu items while defining them in the menu file. The 
showAsAction attribute determines how to display the action item. The value of the 
showAsAction attribute can be any one of the following: 
• always—Makes the action item appear on the ActionBar.  



 
• ifRoom—Makes the action item appear in the ActionBar, but only if there is room available on 
the ActionBar. If there’s not enough room, the item appears in the Overflow Menu. 
• never—Makes the menu item appear in the Overflow Menu. 
 
To display the Overflow Menu, press the Menu button on the AVD or a soft options menu 
button that appears as three vertical dots on the physical device. 
We need to understand the concept of the ActionBar through a running application. So, let’s  
 

create a new Android project called DemoActionBar. In this application, we create six Button 
controls that are used to show/hide the ActionBar, the application’s logo, and Activity’s title 
bar. Besides this, the application displays an action item called Create, which when selected 
navigates us to a new Activity, CreateActivity. From the new Activity, when we select the 
application’s logo, we are navigated back to the main Activity. The application also displays an 
ActionView in the form of a search widget. 
 

After we create the project, the first thing we do is to define six Button controls in the layout 
file activity_demo_action_bar.xml. These six Button controls are used to show/hide the 
ActionBar, the application’s logo, and the Activity’s title bar, respectively. The code written in 
the layout file activity_demo_action_bar.xml is as shown in Listing 7.17. 
 

Listing 7.17. Code Written into the Layout File activity_demo_action_bar.xml 
 

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 
android:layout_width="match_parent" 
android:layout_height="match_parent" 
android:orientation="vertical" > 
<Button 

android:layout_width="match_parent" 
android:layout_height="wrap_content" 
android:id="@+id/show_action" 
android:text="Show ActionBar"/> 

<Button 
android:layout_width="match_parent" 
android:layout_height="wrap_content" 
android:id="@+id/hide_action" 
android:text="Hide ActionBar"/>  

<Button 
android:layout_width="match_parent" 
android:layout_height="wrap_content" 
android:id="@+id/show_title" 
android:text="Show Title"/> 

<Button 
android:layout_width="match_parent" 
android:layout_height="wrap_content" 
android:id="@+id/hide_title" 
android:text="Hide Title"/> 

<Button  
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android:layout_width="match_parent" 
android:layout_height="wrap_content" 
android:id="@+id/show_logo" 
android:text="Show Logo"/> 

<Button 
android:layout_width="match_parent" 
android:layout_height="wrap_content" 
android:id="@+id/hide_logo"  

android:text="Hide Logo"/> 
</LinearLayout> 
 

We can see that the Button controls are assigned the 
 

IDs show_action, hide_action, show_title, hide_title, show_logo, and hide_logo. Also, the 
caption assigned to the Buttoncontrols signifies the task they are supposed to perform. The 
captions assigned to the Button controls are Show ActionBar, Hide ActionBar, Show Title, Hide 
Title, Show Logo, and Hide Logo. 
 

Next, we need to define an action item, Create, in our application. This action item when 
selected navigates us to the new Activity in the application. The action item is nothing but the 
menu item from the Options Menu that is displayed in the ActionBar to be accessed instantly. 
We can define action items in the menu file activity_demo_action_bar.xml that is provided by 
default in the res/menu folder of our application. In the menu file, we define two menu 
 
items, Create and Search, where Create is displayed in the ActionBar as an action item, and 
Search is used to display a search widget in the form of ActionView. 
 
The activity_demo_action_bar.xml file, after defining the two menu items in an Options Menu, 
appears as shown in Listing 7.18. 
 

Listing 7.18. Code Written into the Menu File activity_demo_action_bar.xml 

 

<menu xmlns:android="http://schemas.android.com/apk/res/android" 
> <item android:id="@+id/create_datab"  

android:title="Create" 
android:icon="@drawable/create" 
android:orderInCategory="0" 
android:showAsAction="ifRoom|withText" /> 

<item android:id="@+id/menu_search" 
android:title="Search" 
android:showAsAction="always"  

android:actionViewClass="android.widget.SearchView"/> 
</menu> 
 

Because we want to represent the action item Create via an icon, an image file, create.png, 
should be copied to the res/drawable folders of the application. 
 
On selecting the Create action item, we want to navigate to a new Activity. To define Views for 
the new Activity, we need to add an XML file to the res/layout folder. So, right-click  
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the layout folder in the Package Explorer window and select the New, Android XML File option. 
In the dialog box that pops up, specify the filename as create and select the Root Element as 
LinearLayout as we want the container of this XML file to be LinearLayout. Finally, select the 
Finish button to create the XML file called create.xml. 
 

When we navigate to the new Activity, we want to display a text message informing that we 
have navigated to the new Activity. For displaying a text message, we define a TextView control 
in the new Activity’s layout file, create.xml. The layout file create.xml, after defining the 
TextView control, appears as shown in Listing 7.19. 
 

Listing 7.19. Code Written into the Layout File create.xml 
 

<?xml version="1.0" encoding="utf-8"?> 
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 

android:layout_width="match_parent" 
android:layout_height="match_parent" 
android:orientation="vertical" > 
<TextView 

android:layout_width="match_parent" 
android:layout_height="wrap_content"  

android:text="This is Create Activity" 
android:textStyle="bold" />" 

</LinearLayout> 
 

We can see that the preceding layout file defines a TextView control with the initial text, "This is 
Create Activity". The text message is displayed when we navigate to the new Activity. 
 
After defining the layout file create.xml for the new Activity, we need a Java class file to load 
the Views defined in the layout file. So, add a Java class file called CreateActivity.java to the 
 
package com.androidunleashed.demoactionbar of our application. In the CreateActivity.java 
file, we need to write code to perform the following tasks: 
• Load the Views defined in the create.xml file. 
 
• Make the application’s logo clickable. Remember, we want the user to be taken to the main 
Activity of the application on selecting the application’s logo. 
 
• Navigate to the main Activity file, DemoActionBarActivity.class, of the application. 
 
For performing all these tasks, we write the code as shown in Listing 7.20 in the file 
CreateActivity.java. 
 

Listing 7.20. Code Written into the New Activity File CreateActivity.java 
 

package com.androidunleashed.demoactionbar; 
 

import android.app.ActionBar; 
import android.app.Activity; 
import android.content.Intent; 
import android.os.Bundle;  
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import android.view.MenuItem; 
 

public class CreateActivity extends Activity { 
 

@Override 
 

protected void onCreate(Bundle savedInstanceState){ 
super.onCreate(savedInstanceState); 
setContentView(R.layout.create);  

ActionBar actionBar = getActionBar(); 
actionBar.setHomeButtonEnabled(true); 

} 
 

@Override 
 

public boolean onOptionsItemSelected(MenuItem item) 
{ switch (item.getItemId()) { 

case (android.R.id.home) : 
Intent intent = new Intent(this, DemoActionBarActivity.class); 
intent.addFlags(Intent.FLAG_ACTIVITY_CLEAR_TOP); 
startActivity(intent); 
break; 

default: 
return super.onOptionsItemSelected(item);  

} 
return true; 

} 
} 
 
In the preceding code, we can see that an ActionBar object, actionBar, is accessed by calling the getActionBar() method and then the Boolean value true is passed to the 
setHomeButtonEnabled() method to make the application’s logo clickable. Clicking the application’s logo generates a click event on a menu item with the ID android.R.id.home. In the 

 
 
 

 

handler method onOptionsItemSelected(), we check whether the menu item with the ID 
android.R.id.home is clicked, that is, whether the application’s logo is clicked. If the 
 
application’s logo is found to be clicked, we navigate back to the main Activity of the 
application, DemoActionBarActivity.class, by clearing all the activities (if any) on the top of the 
stack. For clearing all the top activities, we use an intent flag, FLAG_ACTIVITY_CLEAR_TOP. 
 

We know that no Activity is visible to the Android application until it is mentioned in the 
 

 

configuration file AndroidManifest.xml. To make the newly added Activity CreateActivity.java 
visible to the Android project, a statement is written in 
 
the AndroidManifest.xml file. Also, to replace the default application’s logo with a new logo, we 
need to write code as shown in Listing 7.21 in the AndroidManifest.xml file. Only the 
statements in bold are added; the rest is the default code.  
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Listing 7.21. Code Written into the Configuration File AndroidManifest.xml 
 

<manifest xmlns:android="http://schemas.android.com/apk/res/android" 
package="com.androidunleashed.DemoActionBar" 
android:versionCode="1" 
android:versionName="1.0" > 
<uses-sdk 

android:minSdkVersion="11" 
android:targetSdkVersion="15" /> 

<application 
android:icon="@drawable/home" 
android:label="@string/app_name" 
android:theme="@style/AppTheme" >  

<activity 
 

android:name=".DemoActionBarActivity" 
android:label="@string/title_activity_demo_action_bar" 
> <intent-filter> 

 
<action android:name="android.intent.action.MAIN" /> <category 
android:name="android.intent.category.LAUNCHER" />  

</intent-filter> 
</activity> 

 
<activity android:name=".CreateActivity" android:label="@string/app_name" 

/> </application> 
</manifest> 
 

To  display  our  application’s logo, we need to copy  an  image, home.png,  to 
the res/drawable folders of our application.  The statements added to 
the AndroidManifest.xml file replace the default application’s logo with the 
image home.png supplied by us. Also the code makes the   newly added 
 

Activity, CreateActivity.class, visible to the rest of the application. To enable the ActionBar, the 
minimum SDK version, that is, the value of the android:minSdkVersion attribute, is set to 11 or 
higher. Finally, it’s time to write code in the main Activity file of the application 
DemoActionBarActivity.java. We need to perform the following tasks through the main Activity 
file: 
 
• Access the six Button controls from the layout file activity_demo_action_bar.xml and map 
them to the respective Button objects.  
• Make the three Button controls hide the ActionBar, Activity’s title, and application’s logo. Also 
make the hidden components visible through the rest of the three Button controls.  
• When the user selects the ActionView, Search widget in the ActionBar, a text box should pop 
up prompting for the text to search for.  
• Navigate to the new Activity CreateActivity.class when the action item Create is selected from 
the ActionBar.  
To perform all these tasks, the code as shown in Listing 7.22 is written in the main Activity file 
DemoActionBarActivity.java.  
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Listing 7.22. Code Written into the Java Activity File DemoActionBarActivity.java 
 

package com.androidunleashed.demoactionbar; 
 

import android.app.Activity; 
import android.os.Bundle; 
import android.view.View; 
import android.widget.Button; 
import android.app.ActionBar; 
import android.view.Menu; 
import android.view.MenuInflater; 
import android.view.MenuItem; 
import android.content.Intent; 

 

public class DemoActionBarActivity extends Activity 
{ Intent intent; 

 

public void onCreate(Bundle savedInstanceState) { 
super.onCreate(savedInstanceState); 
setContentView(R.layout.activity_demo_action_bar); 
final ActionBar actionBar = getActionBar(); 

Button showAction = (Button) this.findViewById(R.id.show_action); 
Button hideAction = (Button) this.findViewById(R.id.hide_action); 
Button showTitle = (Button) this.findViewById(R.id.show_title); 
Button hideTitle = (Button) this.findViewById(R.id.hide_title); 
Button showLogo = (Button) this.findViewById(R.id.show_logo); 
Button hideLogo = (Button) this.findViewById(R.id.hide_logo); 

 

showAction.setOnClickListener(new 
Button.OnClickListener(){ public void onClick(View v) 

 
{ actionBar.show(); } }); hideAction.setOnClickListener(new 

Button.OnClickListener(){ 
 

public void onClick(View 
v) { actionBar.hide(); } }); 

 
showTitle.setOnClickListener(new 

Button.OnClickListener(){ public void onClick(View v) 
 

{ actionBar.setDisplayShowTitleEnabled(true); } }); 
hideTitle.setOnClickListener(new Button.OnClickListener(){  

public void onClick(View v) 
 

{ actionBar.setDisplayShowTitleEnabled(false); } }); 
showLogo.setOnClickListener(new 
Button.OnClickListener(){ 

public void onClick(View v) 
 

{ actionBar.setDisplayShowHomeEnabled(true); } }); 
hideLogo.setOnClickListener(new Button.OnClickListener(){  



public void onClick(View v) 
{ actionBar.setDisplayShowHomeEnabled(false); } }); 

} 
 

@Override 
 

public boolean onCreateOptionsMenu(Menu menu) 
{ MenuInflater inflater = getMenuInflater(); 
inflater.inflate(R.menu.mymenu, menu);  

return true; 
} 

 

@Override 
 

public boolean onOptionsItemSelected(MenuItem item) 
{ switch (item.getItemId()) {  

case R.id.create_datab: 
intent = new Intent(this, CreateActivity.class); 
startActivity(intent); 
break; 

default: 
return super.onOptionsItemSelected(item); 

} 
return true;  

} 
} 
 

On running the application, we find six Button controls, the action item Create, the ActionView 
Search widget, and the application’s logo on the screen as shown in Figure 7.10 (left). On 
selecting the action item Create, we navigate to the Activity CreateActivity. The text message 
"This is Create Activity" displayed via the TextView defined in the layout file create.xml confirms 
that we have navigated to the Activity CreateActivity (see Figure 7.10— middle). After we select 
the Button Hide ActionBar, the ActionBar becomes invisible as shown in Figure 7.10 (right).  

https://www.safaribooksonline.com/library/view/Android%E2%84%A2+Programming+Unleashed/9780133151732/ch07.html#ch07fig10
https://www.safaribooksonline.com/library/view/Android%E2%84%A2+Programming+Unleashed/9780133151732/ch07.html#ch07fig10
https://www.safaribooksonline.com/library/view/Android%E2%84%A2+Programming+Unleashed/9780133151732/ch07.html#ch07fig10
https://www.safaribooksonline.com/library/view/Android%E2%84%A2+Programming+Unleashed/9780133151732/ch07.html#ch07fig10


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 7.10. Screen on startup (left), message displayed in the Create activity (middle), and 
the screen on hiding the ActionBar (right) 

 

When we select the Button Hide Title, the title of the Activity, DemoActionBar, becomes 
invisible as shown in Figure 7.11 (left). Similarly, when we select the Button Hide Logo, the 
application’s logo, displayed via home.png file becomes invisible as shown in Figure 7.11 
(middle). When we select the Search widget in the ActionBar, a text box appears prompting us 
to enter the text we want to search for as shown in Figure 7.11 (right).  
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Figure 7.11. Activity title is hidden (left), logo is hidden (middle), and a text box opens on 
selecting the Search widget (right). 
 

REPLACING A MENU WITH THE ACTIONBAR 
 

We know by now that menus created in the application MenuApp at the beginning of this 
chapter are useful in initiation of different tasks in an application but need pressing a Menu 
button for invoking it. If we make the menu items of the menu created in that application 
appear in the ActionBar, it not only makes the menu items appear consistently throughout the 
application but also relieves the user from pressing the Menu button. To understand how a 
menu can be replaced by ActionBar, let’s create a new Android project called ActionBarApp. 
This application displays the simple menu items, checkable menu items, submenu, and so on—
everything that we created in the MenuApp application but this time in the ActionBar. 
 

In the menu that we are going to make, we use icon images for a few menu items. So, let’s copy 
and paste four icon images, namely, create.png, insert.png, search.png, and update.png, into 
the res/drawable folders. The resolution and size of the icons should be as follows: 
 

• For ldpi—Resolution should be 120dpi and size 18 × 18px 
 
• For mdpi—Resolution should be 160dpi and size 24 × 24px 
 
• For hdpi—Resolution should be 240dpi and size 36 × 36px 
 
• For xhdpi—Resolution should be 320dpi and size 48 × 48px 

Note 
 
The term dpi stands for dots per inch.   

After copying the images, define the menu items in the  menu 
file activity_action_bar_app.xmlas shown in Listing 7.23. On comparing the code in Listing 
               
7.23 with the code in Listing 7.1, which we used for creating menus, you will find that only the 
statements in bold are newly added; the rest is the same as in Listing 7.1. 
 
Listing 7.23. Code Written into the Menu File activity_action_bar_app.xml 

 
<menu xmlns:android="http://schemas.android.com/apk/res/android" 

> <item android:id="@+id/create_datab" 
android:title="Create Database" 
android:icon="@drawable/create" 
android:orderInCategory="0" 
android:showAsAction="ifRoom|withText" /> 

<item android:id="@+id/insert_rows" 
android:title="Insert Rows" 
android:icon="@drawable/insert"  
android:showAsAction="ifRoom" /> 

<item android:id="@+id/list_rows" 
android:title="List Rows"  
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android:showAsAction="ifRoom" /> 
<item android:id="@+id/search_row" 

android:title="Search" 
android:icon="@drawable/search" 
android:showAsAction="ifRoom|withText" /> 

<item android:id="@+id/delete_row" 
android:title="Delete" 
android:showAsAction="never" />  

<item android:id="@+id/update_row" 
android:title="Update" 
android:icon="@drawable/update" 
android:showAsAction="always" /> 

</menu> 
 

In the preceding code, we see that the showAsAction attribute is applied to different menu 
items to determine whether they should appear in the ActionBar or in the Overflow menu. To 
inflate or merge the menu that we defined in the activity_action_bar_app.xml file in our 
application, we write the Java code as shown in Listing 7.24 in our Activity file 
ActionBarAppActivity.java. 
 

Listing 7.24. Code Written into the Java Activity File ActionBarAppActivity.java 
 

package com.androidunleashed.actionbarapp; 
 

import android.app.Activity; 
import android.os.Bundle; 
import android.view.Menu; 
import android.view.MenuInflater; 
 

public class ActionBarAppActivity extends Activity { 
 

@Override 
 

public void onCreate(Bundle savedInstanceState) { 
super.onCreate(savedInstanceState); 
setContentView(R.layout.activity_action_bar_app);  

} 
 

@Override 
 

public boolean onCreateOptionsMenu(Menu menu) { 
MenuInflater inflater = getMenuInflater(); 
inflater.inflate(R.menu.activity_action_bar_app, 
menu); return true; 

} 
}  
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To display the menu or menu items in the ActionBar, we need to inflate or merge our menu 
defined   in   the mymenu.xml file in the menu provided as a parameter to 
the onCreateOptionsMenu() method. Initially, there  is no menu item  defined in 
the menu parameter. To inflate the menu that we defined in 
the activity_action_bar_app.xml file, we get the MenuInflater from the Activity class. An 
 
object, inflater, is created of the MenuInflater class, and its inflate method is called to inflate, or 
merge, our own menu defined in the activity_action_bar_app.xml file with the menuparameter 
of this method. 
 

On running the application, we find that the two menu items, Create and Update, appear in the 
ActionBar. We can see in the Figure 7.12 (left) that the icons of the menu items appear without 
pressing the Menu button. The rest of the menu items that could not be accommodated in the 
ActionBar are displayed in the Overflow Menu as shown in Figure 7.12 (right). No text of the 
action itemsappears but only the icons in the ActionBar, as there is not enough space when the 
device is in portrait mode. We can also compare the output of the ActionBar with the menu by 
comparing Figure 7.1 with Figure 7.12.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7.12. Screen on startup in portrait mode (left), and hidden actions, that is, Overflow 
Menu displayed (right) 

 
On switching the device to landscape mode, we find that instead of two, four menu items 
appear in the ActionBar. Also, because there is enough space, the text of the menu items also 
appears along with the icons as shown in Figure 7.13 (left). Only two menu items of our menu 
could not be accommodated in the ActionBar, and hence they appear in the Overflow Menu as 
shown in Figure 7.13 (right).  
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Figure 7.13. ActionBar in landscape mode (left), and Overflow Menu displayed (right) 

 

To display checkable menu items and submenus, and to apply shortcuts to the menu items in 
the same way as we did in the MenuApp application, we write the code as shown in Listing 7.25 
in the activity_action_bar_app.xml. When compared with the code in Listing 7.5, only the code 
in bold is new; the rest is the same as in Listing 7.5. 
 
Listing 7.25. Code Written into the Menu File activity_action_bar_app.xml 

 
<menu xmlns:android="http://schemas.android.com/apk/res/android" 

> <item android:id="@+id/create_datab" 
android:title="Create Database" 
android:icon="@drawable/create" 
android:showAsAction="ifRoom|withText" /> 

<item android:id="@+id/insert_rows" 
android:title="Insert Rows" 
android:icon="@drawable/insert" 
android:showAsAction="ifRoom" /> 

<item android:id="@+id/list_rows" 
android:title="List Rows" 
android:showAsAction="ifRoom" /> 

<item android:id="@+id/search_row"  
android:title="Search" 
android:icon="@drawable/search" 
android:showAsAction="ifRoom|withText" > 

<menu> 
<group android:checkableBehavior="single"> 

<item android:id="@+id/search_code" 
android:title="Search on Code" 
android:checked="true" /> 

<item android:id="@+id/search_name" 
android:title="Search on Name" 
android:alphabeticShortcut="n"  

https://www.safaribooksonline.com/library/view/Android%E2%84%A2+Programming+Unleashed/9780133151732/ch07.html#ch07lis25
https://www.safaribooksonline.com/library/view/Android%E2%84%A2+Programming+Unleashed/9780133151732/ch07.html#ch07lis25
https://www.safaribooksonline.com/library/view/Android%E2%84%A2+Programming+Unleashed/9780133151732/ch07.html#ch07lis25
https://www.safaribooksonline.com/library/view/Android%E2%84%A2+Programming+Unleashed/9780133151732/ch07.html#ch07lis05
https://www.safaribooksonline.com/library/view/Android%E2%84%A2+Programming+Unleashed/9780133151732/ch07.html#ch07lis05


android:numericShortcut="6" /> 
<item android:id="@+id/search_price" 

android:title="Search on Price" /> 
</group> 

</menu> 
</item> 
<item android:id="@+id/delete_row" 

android:title="Delete"  

android:showAsAction="never" 
android:alphabeticShortcut="d" 
android:checkable="true" /> 

<item android:id="@+id/update_row" 
android:title="Update" 
android:icon="@drawable/update" 
android:showAsAction="always" 
android:alphabeticShortcut="u" 
android:numericShortcut="4" /> 

</menu> 
 

We can see that the preceding code includes the android:showAsAction attribute to display the 
menu items in the ActionBar if the space permits. Also the <menu> element defined inside the 
Searchmenu item defines the submenu consisting of three menu items: Search on Code, Search 
on Name, and Search on Price. The Delete menu item appears as a checkable menu item, as the 
android:checkable attribute is set to the Boolean value true for this menu item. The 
android:alphabeticShortcut and the android:numericShortcut define shortcut keys of the menu 
items. The android:alphabeticShortcut attribute defines the shortcut key for the full keyboard, 
whereas the android:numericShortcut attribute defines the shortcut key from the numeric 
keypad. 
 

To show a response when a menu item is selected, we need to define a TextView control in the 
layout file activity_action_bar_app.xml. After we define the TextView control, the layout file 
activity_action_bar_app.xml appears as shown in Listing 7.26. 
 

Listing 7.26. Code Written into the Layout File activity_action_bar_app.xml 
 

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 
android:layout_width="match_parent" 
android:layout_height="match_parent" 
android:orientation="vertical" > 
<TextView 

android:layout_width="match_parent" 
android:layout_height="wrap_content"  

android:id="@+id/selectedopt" /> 
</LinearLayout>  
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To identify the TextView in Java code, it is assigned the ID selectedopt. To display the response 
when a menu item is selected, modify the file ActionBarAppActivity.java to appear as shown in 
Listing 7.27. 
 

Listing 7.27. Code Written into the Java Activity File ActionBarAppActivity.java 
 

package com.androidunleashed.actionbarapp; 
 

import android.app.Activity; 
import android.os.Bundle; 
import android.view.Menu; 
import android.view.MenuInflater; 
import android.view.MenuItem; 
import android.widget.TextView; 

 

public class ActionBarAppActivity extends Activity 
{ private TextView selectedOpt; 

 

@Override 
 

public void onCreate(Bundle savedInstanceState) { 
super.onCreate(savedInstanceState); 
setContentView(R.layout.activity_action_bar_app); 
selectedOpt=(TextView)findViewById(R.id.selectedopt); 

} 
 

@Override 
 

public boolean onCreateOptionsMenu(Menu menu) { 
MenuInflater inflater = getMenuInflater(); 
inflater.inflate(R.menu.activity_action_bar_app, 
menu); return true; 

} 
@Override 

 
public boolean onOptionsItemSelected(MenuItem item) 

{ switch (item.getItemId()) { 
case R.id.create_datab: 

 
selectedOpt.setText("You have selected Create Database option"); 
break;  

case R.id.insert_rows: 
 

selectedOpt.setText("You have selected Insert Rows option"); 
break; 

case R.id.list_rows: 
 

selectedOpt.setText("You have selected List Rows option"); 
break; 

case R.id.search_row:  
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selectedOpt.setText("You have selected Search Row option"); 
break;  

case R.id.delete_row: 
 

selectedOpt.setText("You have selected Delete Row option"); 
break; 

case R.id.update_row: 
 

selectedOpt.setText("You have selected Update Row option"); 
break;  

case R.id.search_code: 
 

selectedOpt.setText("You have selected Search on Code option"); 
break; 

case R.id.search_name: 
 

selectedOpt.setText("You have selected Search on Name option"); 
break;  

case R.id.search_price: 
 

selectedOpt.setText("You have selected Search on Price option"); 
break; 

} return true; } } 
 

Notice that the code shown in Listing 7.27 is the same as we saw in Listing 7.6 
of the MenuAppapplication. 
 

On running the application, we find the two menu items Create and Update appear as action 
items in the ActionBar (see Figure 7.14—left). When we select the Create action item, the 
TextView displays the message, You have selected Create Database option. The Overflow Menu 
appears as shown in Figure 7.14 (middle). You can observe that the Delete menu item appears 
as a checkable menu item. Again, when we select any menu item from the Overflow Menu, the 
respective text message appears through the TextView. When we select the Search menu item 
from the Overflow Menu, a Search submenu appears as shown in Figure 7.14 (right). The 
TextView confirms selection of the Search menu item by displaying the message You have 
selected Search Row option.  
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Figure 7.14. Message displayed on selecting the Create icon (left), message displayed on 
selecting the List Rows option (middle), and a submenu opens on selecting the Search menu 
item (right). 

 

We know that the ActionBar appears in three forms: standard, tabbed, and list. The ActionBars 
that we have been working with until now are the standard form. Let’s now learn about the 
tabbed ActionBar. 
 

CREATING A TABBED ACTIONBAR 
 

Tabbed and drop-down list ActionBars display menu items in the form of tabs and drop-down 
lists, respectively. They are popularly used for fragment transitions within an Activity. In tabbed 
and drop-down ActionBars, only one type of navigation can be enabled at a time. To display 
navigation tabs in an ActionBar, its setNavigationMode() method is called, passing the value 
ActionBar.NAVIGATION_MODE_TABS as a parameter as follows: 
 

actionBar.setNavigationMode(ActionBar.NAVIGATION_MODE_TABS); 

 

After we determine the navigation mode, we add the tabs to the ActionBar by calling its 
addTab()method: 
 

actionBar.addTab(actionBar.newTab().setText("Create").setTabListener(this)); 

 

The preceding code creates a new tab, sets its text to Create, attaches a TabListener to it, and 
finally adds the newly created tab to the ActionBar. Just as the setText() method used in the 
preceding code sets the text of the tab, we can also call the setIcon() method to define an 
image for the tab. Besides this, we can also call the setContentDescription() method to supply 
more detailed information of the tab. 
 

Example: 
 

Tab tab1 = actionBar.newTab(); 
tabOne.setText("Create") 
.setIcon(R.drawable.ic_launcher) 
.setContentDescription("Creating the Database") 
.setTabListener(this)); 
actionBar.addTab(tab1); 

 

The preceding code adds a tab with the text Create to the tabbed ActionBar. The icon assigned 
to the tab is the default icon ic_launcher, and a detailed description assigned is “Creating the 
Database” to inform the user about the purpose of the tab. When we click a tab, the event is 
handled by the TabListener that performs the desired task. 
 
We can better understand the concept of the tabbed ActionBar by a running example. So, 
create a new Android project called TabbedActionBarApp. In this application, we create two 
tabs, Create and Update. When either tab is selected, a respective log message is displayed. In  



 
the Java Activity file of the application, TabbedActionBarAppActivity.java, write the code as 
shown in Listing 7.28. 
 

Listing 7.28. Code Written into the Java Activity File TabbedActionBarAppActivity.java 
 

package com.androidunleashed.tabbedactionbarapp; 
 

import android.app.Activity; 
import android.os.Bundle; 
import android.app.ActionBar; 
import android.app.ActionBar.Tab; 
import android.app.FragmentTransaction; 
import android.util.Log; 

 

public class TabbedActionBarAppActivity extends Activity implements ActionBar.Tab-
Listener { 
 

@Override 
 

public void onCreate(Bundle savedInstanceState) { 
super.onCreate(savedInstanceState); 

 
final ActionBar actionBar = getActionBar(); 
actionBar.setNavigationMode(ActionBar.NAVIGATION_MODE_TABS); 
actionBar.setDisplayShowTitleEnabled(false); 
actionBar.addTab(actionBar.newTab().setText("Create").setTabListener(this)); 
actionBar.addTab(actionBar.newTab().setText("Update").setTabListener(this));  

} 
 

@Override 
 

public void onTabReselected(Tab tab, FragmentTransaction ft) { 
Log.d("Tab", String.valueOf(tab.getPosition()) + " re-selected");  

} 
 

@Override 
 

public void onTabSelected(Tab tab, FragmentTransaction ft) { 
Log.d("Tab", String.valueOf(tab.getPosition()) + " selected");  

} 
 

@Override 
 

public void onTabUnselected(Tab tab, FragmentTransaction ft) { 
Log.d("Tab", String.valueOf(tab.getPosition()) + " Unselected");  

} 
}  
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In the preceding code, we can see that an ActionBar object, actionBar, is created by calling the 
getActionBar() method. To make the ActionBar appear in the form of tabs, its navigation mode 
is set to ActionBar.NAVIGATION_MODE_TABS. The Activity title is made invisible by passing the 
Boolean value false to the setDisplayShowTitleEnabled() method. Thereafter, two tabs with the 
text Create and Update are respectively created and added to the ActionBar. The event listener 
TabListener is associated with both the tabs. When either tab is selected, the 
onTabSelected()method is invoked, and the selected tab is passed to it as a parameter. The 
onTabSelected() method displays the log message informing the position of the selected tab. 
The position of the tab is zero numbered; that is, the first tab is considered to have the position 
0, the second tab has the position 1, and so on. When a tab is selected, the onTabUnselected() 
method is also called, and the other tab that is not selected is passed to it as the parameter. 
The onTabUnselected() method displays the position of the other tab that is not selected. On 
running the application, we find the tabbed ActionBar showing two tabs as shown in Figure 7.15 
(left). When we select the first tab, Create, the log messages 1 Unselected and 0 selected are 
displayed confirming that the first tab, Create, is selected and the second tab, Update, is 
unselected. Similarly, when we select the second tab, Update, the log messages 0 Unselected 
and 1 selected are displayed as shown in Figure 7.15 (right).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7.15. Screen showing two tabs in the tabbed ActionBar (left), and log messages 
displayed on selecting the action tabs (right) 

 

After understanding the tabbed ActionBar, let’s learn how the drop-down list ActionBar is 
created. 
 

CREATING A DROP-DOWN LIST ACTIONBAR 
 

In a drop-down list ActionBar, the menu items are displayed in the form of a drop-down list. It is 
popularly used for displaying the content within an Activity on the basis of the selection made 
by the user. To display a drop-down list in an ActionBar, its setNavigationMode() method is  
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called, passing the value ActionBar.NAVIGATION_MODE_LIST as a parameter to it as shown 
here: 
 

actionBar.setNavigationMode(ActionBar.NAVIGATION_MODE_LIST); 

 

The drop-down list as expected appears like a spinner, displaying a list of available options, 
allowing us to select one of them. For displaying options in the drop-down list, we use the 
 
Adapter that implements the SpinnerAdapter interface, like an ArrayAdapter or 
SimpleCursorAdapter. We use an ArrayAdapter in this application. 
 
Remember that an ArrayAdapter is the simplest of the adapters and acts as the data source for the selection widgets ListView, GridView, and so on. First, we define 
a string array containing the strings that we want to be displayed in the drop-down list. Thereafter, we create an ArrayAdapter that displays the elements of the 
array in the form of drop-down items. That is, the elements of the array are wrapped or cast into the spinner drop-down items. Finally, the ArrayAdapter is assigned 
to the ActionBar for displaying the menu items, that is, array elements in the form of drop-down menu items. To assign the ArrayAdapter to the ActionBar 

 
 
 
 
 
 
 
 
 
 
 
 
 

and to attach the event listener to the drop-down items that are displayed, the 
setListNavigationCallbacks()method is called, passing 
the adapter and OnNavigationListener to it as parameters as shown in the following code: 

 

String[] items = new String[] { "Create", "Insert", "Update", "Search" }; 
ArrayAdapter<String> adapter = new ArrayAdapter<String>(this, android.R.layout.sim-
ple_spinner_dropdown_item, items); 
 
ActionBar actionBar = getActionBar(); 
actionBar.setNavigationMode(ActionBar.NAVIGATION_MODE_LIST); 
actionBar.setListNavigationCallbacks(adapter, onNavigationItemSelected); 

 

In the preceding code, the string array items is defined consisting of the strings that we want to 
display in the drop-down list ActionBar. An ArrayAdapter called adapter is created comprising 
the  string  array items and  casting  the array  elements in  the spinner drop-down items. 
An ActionBarobject actionBar is created and its navigation mode is set 
to ActionBar.NAVIGATION_MODE_LIST. The setListNavigationCallbacks() method is called on 
 

the actionBar passing the ArrayAdapter, adapter, and the listener, onNavigationSelected, to it 
as parameters. That is, we assign the callbacks to handle drop-down selections. When a user 
selects an item from the drop-down list, the onNavigationItemSelectedhandler is called where 
we can write the code to perform the desired action. 
 

Let’s create a drop-down list ActionBar in an Android project. Create a new Android project 
called ListActionBarApp. In this application, we display a few menu items in the form of a drop-
down list, and when any menu item is selected, a respective log message is displayed. In the 



Java Activity file of the application ListActionBarAppActivity.java, write the code as shown in 
Listing 7.29. 
 

Listing 7.29. Code Written into the Java Activity File ListActionBarAppActivity.java  
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package com.androidunleashed.listactionbarapp; 
 

import android.app.Activity; 
import android.os.Bundle; 
 
import 
android.app.ActionBar.OnNavigationListener; 
import android.app.ActionBar; import 
android.widget.ArrayAdapter;  

import android.util.Log; 
 

public class ListActionBarAppActivity extends Activity { 
 

@Override 
 

public void onCreate(Bundle savedInstanceState) { 
super.onCreate(savedInstanceState); 

 
String[] items = new String[] { "Create", "Insert", "Update", "Search" 
}; ArrayAdapter<String> adapter = new ArrayAdapter<String>(this, 

android.R.layout.simple_spinner_dropdown_item, items); 
ActionBar actionBar = getActionBar(); 
actionBar.setNavigationMode(ActionBar.NAVIGATION_MODE_LIST); 
actionBar.setListNavigationCallbacks(adapter, onNavigationItemSelected); 

} 
 

OnNavigationListener onNavigationItemSelected = new OnNavigationListener() 
{ @Override 

 
public boolean onNavigationItemSelected(int itemPosition, long itemId) 

{ Log.d("Option ", String.valueOf(itemId) + " is selected");  

return true; 
} 

}; 
} 
 

In the preceding code, we notice that when an item from the drop-down list is selected, the 
onNavigationItemSelected() method is called. The parameters itemPosition and itemId in the 
onNavigationItemSelected() method contain the information about the position and IDof the 
selected item. A log message is displayed in this method displaying the ID of the selected item. 
The IDs are sequentially assigned to the items in the drop-down list beginning with 0. To enable 
the ActionBar, don’t forget to set the value of the android:minSdkVersion attribute to 11 or 
higher in the AndroidManifest.xml file. 
 

On running the application, we get a Spinner as shown in Figure 7.16 (top left). The Spinner 
shows the first item of the drop-down list, Create. The default style shows the first item in a 
dark color, which is almost invisible in the dark background color. Open the styles.xml file from 
the res/values folder and add a custom style called MyActionBar to it through the following 
statement: 
 

<style name="MyActionBar" parent="@android:style/Widget.Holo.Light.ActionBar" />  
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Figure 7.16. First Item of the spinner almost invisible (top left), first item of the spinner, 
Create, becomes visible (top right), all actions displayed on selecting the list (bottom left), 
and selected list item displayed at the header of the list (bottom right) 
 

After we add this style, the styles.xml file appears as shown in Listing 7.30. 
 

Listing 7.30. Code Written into the styles.xml File 

 

<resources xmlns:android="http://schemas.android.com/apk/res/android"> 
<style name="AppTheme" parent="android:Theme.Light" /> 
 
<style name="MyActionBar" parent="@android:style/Widget.Holo.Light.ActionBar" /> 
</resources> 
 

To implement the preceding style to our application, open the AndroidManifest.xml file and 
set the value of android:theme attribute as shown here: 
 

android:theme="@style/MyActionBar" 

 

The preceding statement applies the MyActionBar style to our application. The output now 
appears as shown in Figure 7.16 (top right). 
 

When we select the Spinner, the drop-down list opens showing all the available items as shown 
in Figure 7.16 (bottom left). When we select an item, Update, it appears as the Spinner’s 
header as shown in Figure 7.16 (bottom right), informing that it was selected in the previous 
selection.  
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Figure 7.17 shows the log messages displayed on selecting the two items Update and Create 
from the drop-down list. The ID of the selected drop-down item is displayed using the itemId 
parameter in the onNavigationItemSelected() method.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7.17. Log messages displayed on selecting the actions from the list ActionBar 
 

SUMMARY 
 

In this chapter, we learned about different types of menus and saw how to create menus 
through XML, as well as by coding. We learned to create Options Menus, define Icon Menus, 
and handle menu selections. We saw how to define Expanded Menus, add Submenus, create 
Context Menus, and handle Context Menu selections. We learned to use check boxes and radio 
buttons in menus, add shortcut keys, and apply Context Menus to ListViews. We learned to 
create instant access menu items through ActionBars and also saw the procedure of creating 
tabbed and drop-down ActionBars. 
 

In the next chapter we learn to use databases in Android applications. We use the SQLite 
SQLiteOpenHelper, fetching desired rows from the table and using cursors. We also learn to 

access databases through ADB and menus, creating data entry forms and displaying table rows 

through ListViews. Communicating with SMS and Emails 
 
Communication with text messages is a popular way to send and receive information via 
cellular phones. Communicating through text messages not only consumes fewer network 
resources but also reduces network congestion, making it an inexpensive mode of 
communication. Moreover, users can respond to such messages at their leisure. We can make 
our application send and receive text messages via SMS (Short Message Service) automatically 
at periodic intervals or when a specific event occurs, such as when a button is clicked or when a 
task is complete. 
 
All, three communication mediums—SMS, email, and voice calls—use the concept of broadcast 
receivers and notifications. So let’s first examine them. 
 
UNDERSTANDING BROADCAST RECEIVERS 
 
A broadcast receiver is a component that responds to different messages that are broadcast by 
the system or other applications. Messages such as new mail, low battery, captured photo, or 
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completed download require attention. Such messages are broadcast as an Intent object that is 
waiting for broadcast receivers to respond. The broadcast receiver responds to such 
broadcasted Intents and takes the necessary actions. The broadcast receivers can, for example, 
create a status bar notification to alert the user when a broadcast occurs.   
Note 
 
A broadcast Intent can invoke more than one receiver. 
 
We cover two separate aspects of broadcast receivers: 
 
• Broadcasting an Intent 
• Receiving the broadcast Intent 
 
Broadcasting an Intent 
 
To broadcast an Intent, we first create an Intent object, assign a specific action to it, attach data 
or a message to the broadcast receiver, and finally broadcast it. We can optionally put an extra 
message or data on the Intent. Table 11.1 lists the methods involved in broadcasting an Intent. 
 
Table 11.1. Methods Involved in Broadcasting an Intent  
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The following code broadcasts an Intent: 
 

public static String BROADCAST_STRING = "com.androidunleashed.testingbroadcast";  

Intent broadcastIntent = new Intent(); 
broadcastIntent.putExtra("message", "New Email arrived"); 
broadcastIntent.setAction(BROADCAST_STRING); 
sendBroadcast(broadcastIntent); 

 

We can see that an Intent object called broadcastIntent is created. The data or message to be 
passed along with the Intent is "New Email arrived", and the name or key assigned to this 
message is message. The action string is made unique by using a namespace similar to a Java 
class. We can see that the com.androidunleashed.testingbroadcast is assigned as an action to 
the Intent. Finally, the broadcastIntent is sent or broadcasted and received by the broadcast 
receivers. 
 

Receiving the Broadcast Intent 
 

A broadcast receiver is a class that extends the BroadcastReceiver. It also needs to be 
registered as a receiver in an Android application via the AndroidManifest.xml file or through 
code at runtime. The broadcast receiver class needs to implement the onReceive() method. The 
following is sample code of an onReceive() method: 

 

public void onReceive(Context context, Intent intent) { 
String actionName = intent.getAction(); 

 
if(actionName != null && 

actionName.equals("com.androidunleashed.testingbroad-cast")) {  

String msg = intent.getStringExtra("message");  

Log.d("Received Message: ",msg); 
} 

} 
 

The getAction() and getStringExtra() methods used here need some explanation: 
 
• getAction()—Retrieves the action to be performed from the Intent object. It is the action that 
indicates what task has to be performed on the data passed along with the Intent. 
 

Syntax: 
 

getAction() 
 

• getStringExtra()—Retrieves the extended data from the Intent. 
 

Syntax: 
 

getStringExtra(String name) 
 

where name represents the key or the name assigned to the value while adding data to the 
Intentthrough the putExtra() method.  



 

In the onReceive() method, we access the Intent object passed as a parameter. From the 
Intentobject, we retrieve the action that is supposed to be performed. If the action to be 
performed is not null and matches the one that is sent by the sender activity, the message or 
data passed along with the Intent is extracted from the Intent and is logged. 
 

Let’s create an Android project called BroadcastApp. In this application, a Button is displayed 
with the caption Send Broadcast. After we click the Button, an Intent with a message is 
broadcast. The broadcasted Intent is then received through a broadcast receiver, and the 
message sent with the Intent is extracted and logged. To define a Button control, write the 
code shown in Listing 11.1 into the activity_broadcast_app.xml layout file. 
 

Listing 11.1. Code Written into activity_broadcast_app.xml 
 

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 
android:layout_width="match_parent" 
android:layout_height="match_parent" 
android:orientation="vertical" > 
<Button 

android:id="@+id/broadcast_button" 
android:text="Send Broadcast"  

android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:layout_gravity="center" /> 

</LinearLayout> 
 

We can see that the Button control is assigned the broadcast_button ID, which is used to 
identify it in the Java code. The caption assigned to the Button control is Send Broadcast. Next, 
we need to write code in the Java activity file to define an Intent object, assign action and add 
data to it, and then broadcast it. To do so, the code shown in Listing 11.2 is written into 
BroadcastAppActivity.java. 
 

Listing 11.2. Code Written into BroadcastAppActivity.java 
 

package com.androidunleashed.broadcastapp; 
 

import android.app.Activity; 
import android.os.Bundle; 
import android.content.Intent; 
import android.widget.Button; 
import android.view.View; 
 

public class BroadcastAppActivity extends Activity { 
 

public static String BROADCAST_STRING = "com.androidunleashed.testingbroadcast"; 
@Override 
public void onCreate(Bundle savedInstanceState) {  
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super.onCreate(savedInstanceState); 
setContentView(R.layout.activity_broadcast_app); 

 
Button broadcastButton = (Button) this.findViewById(R.id.broadcast_button); 
broadcastButton.setOnClickListener(new Button.OnClickListener(){  

public void onClick(View v) { 
 

Intent broadcastIntent = new Intent(); 
broadcastIntent.putExtra("message", "New Email arrived"); 
broadcastIntent.setAction(BROADCAST_STRING); 
sendBroadcast(broadcastIntent);  

} 
}); 

} 
} 
 

Here we can see that the Button control with the broadcast_button ID is accessed from the 
layout file and is mapped to the Button object broadcastButton. A ClickListener is associated 
with the Button control. When the Button control is clicked, the callback method onClick() is 
invoked. In the onClick() method, an Intent object called broadcastIntent is defined. A message, 
New Email arrived, is added to the broadcastIntent object with the key message. With the help 
of a static string, BROADCAST_STRING, a unique action, 
com.androidunleashed.testingbroadcastis assigned to 
 
the Intent object, broadcastIntent. Finally, the Intent is broadcasted by calling 
the sendBroadcast() method. 
 
The next step is defining an Activity that acts as a broadcast receiver. So, to the 
package com.androidunleashed.broadcastapp of our application, add a Java 
 

file, ReceiveBroadcastActivity.java. To respond to the broadcasted Intent and to access the data 
passed along with it, write the code shown in Listing 11.3 in the Java file 
ReceiveBroadcastActivity.java. 
 

Listing 11.3. Code Written into ReceiveBroadcastActivity.java 
 

package com.androidunleashed.broadcastapp; 
import android.content.BroadcastReceiver; 
import android.content.Intent; 
import android.content.Context; 
import android.util.Log; 

 

public class ReceiveBroadcastActivity extends BroadcastReceiver 
{ @Override 

 
public void onReceive(Context context, Intent intent) 

{ String actionName = intent.getAction(); 
 

if(actionName != null && actionName.equals("com.androidunleashed.test-
ingbroadcast")) { 

String msg = intent.getStringExtra("message");  
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Log.d("Received Message: ",msg); 
} 

} 
}       

As mentioned earlier, to receive the broadcasted Intent, the Java class needs to extend 
the BroadcastReceiver class. The class   also   overrides the onReceive() method. In 
the onReceive() method, we use the Intent parameter, which represents the 
 

received Intent object. From the Intent object, we access the action that needs to be performed 
on the data passed along with the Intent. We check to see whether the action is not null and 
match the action with the one that was supplied while broadcasting the Intent. Thereafter, the 
data from the Intent object is accessed and logged. 
 
The ReceiveBroadcastActivity.java file, which is the broadcast receiver, has to be registered in 
the manifest file. The code for registering the activity is as follows: 

 

<receiver android:name=".ReceiveBroadcastActivity"> 
<intent-filter> 

 
<action android:name="com.androidunleashed.testingbroadcast"></action> 

</intent-filter> 

</receiver> 

 

We can see that the <receiver> tag is used in the manifest file to register the broadcast 
receiver. The tag also designates the ReceiveBroadcastActivity.class as the recipient of the 
Intent whose action is com.androidunleashed.testingbroadcast. Listing 11.4 shows the code in 
the AndroidManifest.xml file. Only the code in bold is added; the rest is the default code that is 
auto-generated by the Android SDK. 
 

Listing 11.4. Code in the AndroidManifest.xml File 
 

<?xml version="1.0" encoding="utf-8"?> 
<manifest xmlns:android="http://schemas.android.com/apk/res/android" 

package="com.androidunleashed.broadcastapp" 
android:versionCode="1" 
android:versionName="1.0" > 
<uses-sdk android:minSdkVersion="8" 

android:targetSdkVersion="15" /> 
<application 

android:icon="@drawable/ic_launcher" 
android:label="@string/app_name" 
android:theme="@style/AppTheme" > 
<activity 

 

android:name=".BroadcastAppActivity" 
android:label="@string/title_activity_broadcast_app" 
> <intent-filter>  
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<action android:name="android.intent.action.MAIN" /> <category 
android:name="android.intent.category.LAUNCHER" />  

</intent-filter> 
</activity> 

 
<receiver android:name=".ReceiveBroadcastActivity"> 

<intent-filter>  

<action android:name="com.androidunleashed.testingbroadcast"></ 
action>  

</intent-filter> 
</receiver> 

</application> 
</manifest> 
 

After running the application, we see a Button with the caption Send Broadcast displayed on 
the screen, as shown in Figure 11.1 (left). After we click Send Broadcast, an Intent with the 
message New Email arrived is broadcast. The ReceiveBroadcastActivity.class receives the 
broadcasted Intent and extracts the message, New Email arrives from it and logs it. The logged 
message appears in the LogCat window, as shown in Figure 11.1 (right).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11.1. Application showing the Send Broadcast button on startup (left), and logged 
messages displayed in the LogCat window (right)  
 

Note 
 

We can have more than one receiver receive the broadcasted Intent. 
 

USING THE NOTIFICATION SYSTEM 
 

The Android notification system provides us with several ways of alerting users. For example, 
the user can be notified with text, vibration, blinking lights, and sound indicators. Notifications 
are usually displayed on the status bar at the top of the screen.   

Note 
 

Not all notifications are supported by all devices.  
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Notification via the Status Bar 
 

The simplest type of notification is status, which appears in the status bar as an icon along with 
some optional ticker text. Users can pull down the status bar to see the notification list and 
clear the notification by clicking the Clear button. After tapping the notification, the user 
navigates to the Intent defined by the notification. The status notification never launches an 
activity automatically, but simply notifies the user and launches the activity only when the 
notification is selected. Besides an icon and ticker text, the notification can have a title and 
body text displayed when the full notification is being displayed.   

Note 
 

The ticker text is briefly displayed in the status bar when the notification fires. 
 

For creating notifications, the following two classes are used: 
 

• Notification—The object that defines the information to be displayed, which can be text to be 
displayed on the status/expanded status bar, an icon displayed with the text, the number of 
times the notification is triggered, and so on. 
 
• NotificationManager—The base object with which notifications are handled. It displays the 
information encapsulated in the Notification object, which is displayed via the notify() method. 
 

Creating Notifications 
 

The first step is to create a Notification object and configure it by defining notification 
properties. The following code shows how to do so: 

 

Notification notification = new Notification(); 
notification.icon = R.drawable.ic_launcher; 
notification.tickerText = "There is a new notification"; 
notification.when = System.currentTimeMillis(); 
notification.flags |= Notification.FLAG_AUTO_CANCEL; 

 

Here, we see that a Notification object called notification is created and thereafter its public 
members are used to configure it: 
 

• icon—Assigns the notification icon. 
 
• tickerText—Assigns the small notification text. 
 
• when—Assigns the time when the notification occurred. We use the system time to specify 
the time the notification occurred. 
 
• flag—Assigns the constant that determines the subsequent action when the notification is  
selected from the notification window. We usually assign the FLAG_AUTO_CANCEL constant to 
this public variable, which specifies that the notification be automatically canceled after it is 
selected from the notifications. 
 
We can also assign a notification icon, ticker text, and time of occurrence through the 
Notificationobject constructor, as shown here:  



 
Notification notification = new Notification(R.drawable.ic_launcher, "There is a 
new notification", System.currentTimeMillis()); 
 

Creating PendingIntent 
 

After receiving the notification, we may choose to take a necessary action. We use the 
PendingIntentclass to switch to the desired Intent when the notification is tapped. 
 
The PendingIntent class enables us to create Intents that can be triggered by our application 
when an event occurs. The following code creates a PendingIntent called pendIntent: 
 

Intent intent = new Intent(getBaseContext(), TargetActivity.class); 
PendingIntent pendIntent = PendingIntent.getActivity(getBaseContext(), 0, intent, 0); 

 

We can see that we create an Intent object by supplying the current application context and the 
activity name TargetActivity.class—the one that we want to launch. Thereafter, a PendingIntent 
object called pendIntent is created by supplying the following four parameters to the 
getActivity() method: 
• The current application context in which the PendingIntent starts the activity. 
 
• A request code for the sender. Because it is not used, we supply a value of 0 for this 
parameter. 
 
• The Intent of the activity to be launched. We supply the Intent object for this parameter.  
• Flags to specify the unspecified parts of the Intent to be sent. We supply a value of 0 for this 
parameter, as there is no unspecified part.  
To display text after expanding the notification, and to specify the pending Intent that we want 
to launch, the setLatestEventInfo() method of the Notification class is used. The method is now 
deprecated. The syntax of the method is 
 

setLatestEventInfo(application_context, title, text, pending_intent); 

 

where application_context represents the current application context, title represents the title 
of the notification, and text represents the notification text displayed after expanding the 
status bar. The pending_intent represents the PendingIntent object to supply the activity 
information we want to launch when a notification is tapped. 
 

Example: 

 

notification.setLatestEventInfo(getBaseContext(), "New E-mail", "You have one unread 
message.", pendInent); 

 

The setLatestEventInfo() method is deprecated. The task of configuring a notification is done 
through Notification.Builder. 
Instead of using the method shown here, we can use the Notification.Builder. 
 

Using Notification.Builder  



 
Notification.Builder is the Builder class for Notification objects and provides several methods to 
configure notification, as shown in Table 11.2. 
 

Table 11.2. Notification.Builder Class Methods  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

The following code shows how to use the Notification.Builder methods shown in Table 11.2 to 
configure the notification: 
 

Notification.Builder builder = new Notification.Builder(getBaseContext())  

.setSmallIcon(R.drawable.ic_launcher) 

.setAutoCancel(true) 

.setTicker("There is a new notification") 

.setWhen(System.currentTimeMillis()) 

.setContentTitle("New E-mail") 

.setContentText("You have one unread message.") 

.setContentIntent(pendIntent); 
notification = builder.getNotification(); 
 

The preceding code configures a notification as shown here: 
 

• Sets the ic_launcher.png image as the notification icon 
 
• Makes the notification invisible when tapped 
 
• Assigns the text There is a new notification as the ticker text of the notification 
 
• Sets the current time as the time of occurrence of the notification 
 
• Sets the title of the notification as New E-mail 
• Sets the body text of the notification as You have one unread message 
• Fires the specified pending Intent, pendIntent, when the notification is tapped 
 
The configuration notification created through the Notification.Builder object is assigned to the 
Notification object called notification.  
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Obtaining a NotificationManager 
 

The NotificationManager class executes and manages all status notifications. To obtain a valid 
NotificationManager, we use the getSystemService() method: 
 

NotificationManager notificationManager = (NotificationManager) 
getSystemService(NOTIFICATION_SERVICE); 

 

After obtaining the NotificationManager object, we can invoke its notify() method to notify the 
user by displaying the notification. 
 

Syntax: 
 

notify(uniqueID, notficationObject) 

 

where the uniqueID parameter represents the application unique identifier, and the 
notificationObject parameter represents the Notification object that we want to display. 
 

Example: 
 

notificationManager.notify(0, notification); 
 

Let’s apply what you’ve learned so far and create an application that sends notifications to the 
 

user. Create a new Android project called NotificationApp. In this application, we create a 
Button with the caption Create Notification. When clicked, the Button creates a notification 
that displays ticker text in the status bar. When the user expands the status bar, the 
notification’s title and body text are displayed. After we tap the notification, the program jumps  
to an activity that displays a message indicating that a new activity is launched.   

To define a Button control, write the code shown in Listing 11.5 into 

the activity_notification_app.xml layout file.        

 

Listing 11.5. Code Written into activity_notification_app.xml 
 

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 
android:layout_width="match_parent" 
android:layout_height="match_parent" 
android:orientation="vertical" > 
<Button 

android:id="@+id/createbutton" 
android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:text="Create Notification" 
android:layout_gravity="center" /> 

</LinearLayout>  
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We can see that the Button control is assigned the createbutton ID and a caption called Create 
Notification. The ID of the Button control identifies it in the Java code. 
 

Because we want to launch an activity when the notification is tapped, let’s define the layout 
file for the new activity. Add an XML file called target.xml to the res/layout folder. Through the 
activity that is launched, we need to display a text message through the TextView control. To 
define the TextViewcontrol in a LinearLayout container, write the code shown in Listing 11.6 
into the target.xml file. 
 

Listing 11.6. Code Written into target.xml 
 

<?xml version="1.0" encoding="utf-8"?> 
 

<LinearLayout 
xmlns:android="http://schemas.android.com/apk/res/android" 
android:layout_width="match_parent" 
android:layout_height="match_parent" android:orientation="vertical" >  

<TextView 
android:id="@+id/messageview" 
android:layout_width="wrap_content" 
android:layout_height="wrap_content"  

android:text="This is target activity" 
android:layout_gravity="center" /> 

</LinearLayout> 
 

We can see that the TextView control is assigned the messageview ID, set to display This is 
target activity, and aligned to appear at the center of the View. 
 

For the new Activity, add a Java file to the com.androidunleashed.notificationapp package of 
our project. Assign the name TargetActivity.java to the newly added Java file. The new Activity 
has nothing to do but display the TextView defined in its layout file target.xml. Write the code 
shown in Listing 11.7 into the Java file TargetActivity.java. 
 

Listing 11.7. Code Written into TargetActivity.java 

 

package com.androidunleashed.notificationapp; 
import android.app.Activity; import 
android.os.Bundle; 
 

public class TargetActivity extends Activity { 
@Override 

 
protected void onCreate(Bundle savedInstanceState) 

{ super.onCreate(savedInstanceState); 
setContentView(R.layout.target);  

} 
}  
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We can see that target.xml is set as the ContentView of the new Activity TargetActivity.java. 
Next, we need to write the code in the NotificationAppActivity.javamain activity file to perform 
the following tasks:  

• Create a Notification object and configure it to display an icon, title, and text. 
• Create a PendingIntent to launch the activity when the notification is tapped. 
• Create a NotificationManager object to display and manage the notification. 
To perform these tasks, write the code shown in Listing 11.8 into 

the NotificationAppActivity.java main activity file.       

 

Listing 11.8. Code Written into NotificationAppActivity.java 
 

package com.androidunleashed.notificationapp; 
 

import android.app.Activity; 
import android.os.Bundle; 
import android.view.View; 
import android.app.NotificationManager; 
import android.app.PendingIntent; 
import android.content.Intent;  

import android.app.Notification; 
import android.widget.Button; 
import android.view.View.OnClickListener; 

 

public class NotificationAppActivity extends Activity 
{ @Override 

 
public void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 
setContentView(R.layout.activity_notification_app); 

 
Button createButton = (Button) findViewById(R.id.createbutton); 
createButton.setOnClickListener(new OnClickListener() {  

@Override 
public void onClick(View arg0) { 

 
Intent intent = new Intent(getBaseContext(), TargetActivity.class); 
PendingIntent pendIntent = PendingIntent. 

getActivity(getBaseContext(), 0, intent, 0); 
NotificationManager notificationManager = (NotificationManager) 

getSystemService(NOTIFICATION_SERVICE); 
Notification notification = new Notification(); 
Notification.Builder builder = new Notification. 

Builder(getBaseContext()) 
.setSmallIcon(R.drawable.ic_launcher) 
.setAutoCancel(true) 
.setTicker("There is a new notification") 
.setWhen(System.currentTimeMillis())  
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.setContentTitle("New E-mail") 

.setContentText("You have one unread message") 

.setContentIntent(pendIntent); 
notification = builder.getNotification(); 
notificationManager.notify(0, notification); 

} 
}); 

}  

} 
 

The Android application never recognizes the newly added activity until it is mentioned in the 
AndroidManifest.xml configuration file. So, add the statement shown in bold to 
AndroidManifest.xml (see Listing 11.9). 
 

Listing 11.9. Code Written into AndroidManifest.xml 
 

<?xml version="1.0" encoding="utf-8"?> 
<manifest xmlns:android="http://schemas.android.com/apk/res/android" 

package="com.androidunleashed.notificationapp" 
android:versionCode="1" 
android:versionName="1.0" > 
<uses-sdk android:minSdkVersion="8" 

android:targetSdkVersion="15" /> 
<application 

android:icon="@drawable/ic_launcher" 
android:label="@string/app_name" 
android:theme="@style/AppTheme" > 
<activity 

 
android:name=".NotificationAppActivity" 
android:label="@string/title_activity_notification_app" > 
<intent-filter> 

 
<action android:name="android.intent.action.MAIN" /> <category 
android:name="android.intent.category.LAUNCHER" />  

</intent-filter> 
</activity> 

 
<activity android:name=".TargetActivity" android:label="@string/app_name" /> 

</application>  

</manifest> 
 

The Android project now can recognize the TargetActivity.java activity file. After we run the 
application, a Button control with the caption Create Notification is displayed (see Figure 11.2— 
top left). After we click the Create Notification button, a notification is created and its ticker 
text, There is a new notification, is displayed at the top of the screen in the status bar (Figure 
11.2—top right). After we pull down the status bar, the title of the notification and its body text  
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are displayed, as shown in Figure 11.2 (bottom left). We can see that the title of the notification 
is New E-mail, and the text reads You have one unread message. After we select the 
notification, a new activity is launched and is confirmed by the message This is target activity 
displayed via its TextView control (see Figure 11.2—bottom right).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 11.2. The application showing the Create Notification button on startup (top left), the 
ticker text of the notification (top right), the notification title and text displayed after 
expanding the status bar (bottom left), and the new activity launched after selecting the 
notification (bottom right) 
 

SENDING SMS MESSAGES WITH JAVA CODE 
 

Sending and receiving SMS messages is considered as one of the most economical and popular 
modes of communication. To implement the SMS Messaging facility in our application, Android 
provides a built-in class known as SmsManager, which we can use to send and receive SMS 
messages. For testing SMS messaging, we don’t need a real device but can easily test it on the 
Android emulator. 
 

To understand the concept, let’s create a new Android project called SendSMSApp. The first 
step is to design the user interface for sending messages via SMS. The user interface consists of 
three TextView, two EditText, and two Button controls. One of the TextView controls is for 
displaying the title of the screen, Message Sending Form. The other two TextView controls are 
used on the left of the EditText controls to display text that tells the user what has to be 
entered in the EditText controls. These two TextView controls are used to display To: and 
Message:. The two EditText controls are used to enter the phone number of the recipient and 
the message to be sent. 
 
To define this interface, let’s modify the code of the activity_send_smsapp.xml layout file to 
appear as shown in Listing 11.10.  
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Listing 11.10. Code Written into activity_send_smsapp.xml 

 

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 

android:layout_width="match_parent" 
android:layout_height="match_parent" 
android:orientation="vertical" > 
<TextView 

android:layout_height="wrap_content" 
android:text="Message Sending Form" 
android:textStyle="bold" 
android:textSize="18sp" 
android:layout_width="match_parent" 
android:gravity="center_horizontal"/>  

<TextView 
android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:text="To:" /> 

<EditText 
android:id="@+id/recvr_no" 
android:layout_height="wrap_content" 
android:layout_width="match_parent" /> 

<TextView 
android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:text="Message:" /> 

<EditText 
android:id="@+id/txt_msg" 
android:layout_width="match_parent"  

android:layout_height="150dp" /> 
<RelativeLayout 

android:layout_width="match_parent" 
android:layout_height="match_parent" 
android:orientation="horizontal"> 
<Button 

android:id="@+id/send_button" 
android:text="Send SMS" 
android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:layout_marginLeft="40dip" 
android:paddingLeft="20dip" 
android:paddingRight="20dip" /> 

<Button  

android:id="@+id/cancel_button" 
android:text="Cancel"  



android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:layout_toRightOf="@id/send_button" 
android:layout_marginLeft="15dip" 
android:paddingLeft="20dip" 
android:paddingRight="20dip" /> 

</RelativeLayout> 
</LinearLayout> 
 

The two EditText controls are to be used to enter the phone number of the recipient and the 
text message; hence the IDs assigned to them are recvr_no and txt_msg. Because a text 
message can be long, the layout_height attribute of the txt_msg EditText control is set to 
150dp. The height is large enough to enter long messages. Moreover, the text scrolls vertically 
within the given height to accommodate longer messages. The two Button controls are 
assigned the text Send SMS and Cancelto show the kind of task they perform when clicked. The 
Send SMS button is assigned to the send_button ID, and the Cancel button is assigned to the 
cancel_button ID. The code defined in the activity_send_smsapp.xml layout file makes the user 
interface screen appear as shown in Figure 11.3.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 11.3. The screen to enter information about the new SMS 
 

Getting Permission to Send SMS Messages 
 

To send and receive SMS messages in an application, we need to use permissions. All the 
permissions our application uses are defined in the AndroidManifest.xml file, so that when the  
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application is installed on a device, the user is informed of the access permissions that the 
application uses. We need to add permissions to the <manifest> element of our 
AndroidManifest.xml file: 
 

<uses-permission android:name="android.permission.SEND_SMS"/> 

 

Listing 11.11 shows the code in the AndroidManifest.xml file. The statement in bold is the 
added code; the rest is the default code. 
 

Listing 11.11. Code Written into AndroidManifest.xml 
 

<?xml version="1.0" encoding="utf-8"?> 
<manifest xmlns:android="http://schemas.android.com/apk/res/android" 

package="com.androidunleashed.sendsmsapp" 
android:versionCode="1" 
android:versionName="1.0" >  

<uses-sdk android:minSdkVersion="8" 
android:targetSdkVersion="15" /> 

<uses-permission android:name="android.permission.SEND_SMS"/> 
<application 

android:icon="@drawable/ic_launcher" 
android:label="@string/app_name" 
android:theme="@style/AppTheme" > 
<activity 

 
android:name=".SendSMSAppActivity" 
android:label="@string/title_activity_send_smsapp" 
> <intent-filter> 

 
<action android:name="android.intent.action.MAIN" /> <category 
android:name="android.intent.category.LAUNCHER" />  

</intent-filter> 
</activity>  

</application> 
</manifest> 
 

Writing Java Code 
 

To add an action to the send_button and cancel_button, we need to write Java code into the 
SendSMSAppActivity.java activity file. Before we write code, let’s define what we want the two 
buttons to do. We want the button with the send_button ID to do the following tasks: 
 

• Validate the content of the recvr_no and txt_msg EditText controls. Recall that the two 
EditText controls are meant for entering the phone number of the recipient and text message 
of the SMS. If either of the two EditText controls is empty, we want to suspend the process and 
prompt the user to enter data into both the controls. 
 

• Send an SMS message to the recipient.  
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• Inform the user whether the SMS message was successfully sent and delivered. The 
difference between SMS Sent and SMS Delivered status is that the former means the SMS 
message was received by the server or SMSC (Short Message Service Center). The latter means 
that the SMS message was received by the recipient from the server. Remember that if the 
recipient is out of range or offline the SMS message still can be Sent. When the recipient 
actually receives the message, it is then successfully delivered.  
As far as the cancel_button is concerned, we want it to cancel the operation and delete the 
content, if any, in the two EditText controls. 
To perform these tasks, write the code shown in Listing 11.12 into 

the SendSMSAppActivity.javaactivity file.        

 

Listing 11.12. Code Written into SendSMSAppActivity.java 
 

package com.androidunleashed.sendsmsapp; 
 

import android.app.Activity; 
import android.os.Bundle; 
import android.telephony.SmsManager; 
import android.widget.Button;  

import android.view.View; 
import android.widget.EditText; 
import android.widget.Toast; 
import android.app.PendingIntent; 
import android.content.BroadcastReceiver; 
import android.content.Intent; 
import android.content.Context; 
import android.content.IntentFilter; 

 

public class SendSMSAppActivity extends Activity { 
EditText phoneNumber, message; 
BroadcastReceiver sentReceiver, 
deliveredReceiver; String SENT = "SMS_SENT"; 
String DELIVERED = "SMS_DELIVERED"; 

 

@Override 
 

public void onCreate(Bundle savedInstanceState) { 
super.onCreate(savedInstanceState); 
setContentView(R.layout.activity_send_smsapp); 

 
final PendingIntent sentPendIntent = PendingIntent.getBroadcast(this, 0, 

new Intent(SENT), 0); 
 

final PendingIntent delivered_pendintnet = 
PendingIntent.getBroadcast(this, 0, new Intent(DELIVERED), 0); 

sentReceiver = new BroadcastReceiver(){ 
@Override  
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public void onReceive(Context arg0, Intent arg1) 

{ switch (getResultCode()) {  

case Activity.RESULT_OK: 
 

Toast.makeText(getBaseContext(), "SMS sent", Toast.LENGTH_ 
SHORT).show(); 

break; 
case SmsManager.RESULT_ERROR_GENERIC_FAILURE: 

Toast.makeText(getBaseContext(), "Generic failure", Toast.  

LENGTH_SHORT).show(); 
break; 

case SmsManager.RESULT_ERROR_NO_SERVICE: 
Toast.makeText(getBaseContext(), "No service", Toast. 

LENGTH_SHORT).show(); 
break; 

case SmsManager.RESULT_ERROR_NULL_PDU: 
Toast.makeText(getBaseContext(), "Null PDU", Toast.LENGTH_ 

SHORT).show(); 
break; 

case SmsManager.RESULT_ERROR_RADIO_OFF: 
Toast.makeText(getBaseContext(), "Radio off", Toast.LENGTH_ 

SHORT).show(); 
break;  

} 
} 

}; 
deliveredReceiver = new BroadcastReceiver(){ 

@Override 
 

public void onReceive(Context arg0, Intent arg1) 
{ switch (getResultCode()) { 

case Activity.RESULT_OK: 
Toast.makeText(getBaseContext(), "SMS successfully deliv- 

ered", Toast.LENGTH_SHORT).show(); 
break; 

case Activity.RESULT_CANCELED: 
Toast.makeText(getBaseContext(), "Failure—SMS not deliv- 

ered", Toast.LENGTH_SHORT).show();  

break; 
} 

} 
}; 

 
registerReceiver(sentReceiver, new IntentFilter(SENT)); 
registerReceiver(deliveredReceiver, new IntentFilter(DELIVERED)); 
Button sendBtn = (Button) this.findViewById(R.id.send_button); 
sendBtn.setOnClickListener(new Button.OnClickListener(){  



public void onClick(View v) { 
 

phoneNumber = (EditText) findViewById(R.id.recvr_no); message = 
(EditText) findViewById(R.id.txt_msg); 
if(phoneNumber.getText().toString().trim().length() >0 && message.  

getText().toString().trim().length() >0) { 
 

SmsManager sms = SmsManager.getDefault(); 
sms.sendTextMessage(phoneNumber.getText().toString(), null, 
message.getText().toString(), sentPendIntent, delivered_pendint-  

net); 
} 
else { 

 
Toast.makeText(SendSMSAppActivity.this, "Either phone number or 

text is missing", Toast.LENGTH_SHORT).show();  

} 
} 

}); 
 

Button cancelBtn = (Button) this.findViewById(R.id.cancel_button); 
cancelBtn.setOnClickListener(new Button.OnClickListener(){  

public void onClick(View v) { 
phoneNumber.setText(""); 
message.setText(""); 

}  

}); 
} 

} 
 

To send an SMS message with Java code, we use the SmsManager class. We cannot instantiate 
this class directly and must call the getDefault() static method to create its object. The method 
 
provided by the SmsManager class for sending SMS messages is the sendTextMessage() 
method. 
The syntax for the sendTextMessage() method is: 

 

sendTextMessage(recipient_phoneno, service_centadd, sms_msg, sent_intent, 
deliv-ery_intent) 

 

where recipient_phoneno is the recipient’s phone number, and service_centadd is the Service 
center address. We use the value null for the default SMSC (Short Message Service Center). The 
sms_msg is the text message of the SMS, sentIntent is the pending Intent to invoke when the 
message is sent, and delivery_Intent is the pending Intent to invoke when the message is 
delivered. 
 

To monitor the status of the SMS message and confirm if it was sent correctly, we create two 
PendingIntent objects that are then passed as arguments to the sendTextMessage() method.  



The two PendingIntent objects are created with the following statements: 
 

String SENT = "SMS_SENT";  

String DELIVERED = "SMS_DELIVERED"; 
 
final PendingIntent sentPendIntent = PendingIntent.getBroadcast(this, 0, new 
Intent(SENT), 0); 
 
final PendingIntent delivered_pendintnet = PendingIntent.getBroadcast(this, 0, 
new Intent(DELIVERED), 0); 

 

The two PendingIntent objects are passed into the last two arguments 
of the sendTextMessage()method: 

 

SmsManager sms = SmsManager.getDefault(); 
sms.sendTextMessage(phoneNumber.getText().toString(), null, message.getText(). 
toString(), sentPendIntent, delivered_pendintnet); 

 

We are informed, via the two PendingIntent objects, whether the message was successfully 
sent, delivered, or failed. The SmsManager fires SENT and DELIVERED when the SMS messages 
are sent and delivered. The two PendingIntent objects are used to send broadcasts when an 
SMS message is sent or delivered. We also create and register two BroadcastReceivers, which 
listen for Intentsthat match SENT and DELIVERED as shown by the following statements: 

 

registerReceiver(sentReceiver, new IntentFilter(SENT)); 
registerReceiver(deliveredReceiver, new IntentFilter(DELIVERED)); 

 

In the earlier section we saw how to define the BroadcastReceiver in the 
AndroidManifest.xmlfile, but here we are doing it dynamically. Within 
 
each BroadcastReceiver we override the onReceive() method and get the current result code 
via the getResultCode() method. Depending on the value of the result code, we display a 
successfully sent or failed message.   

Note 
 

On the Android emulator, only the sentPendIntent PendingIntent object is fired, but not the 
deliveredPendIntent PendingIntent object. On a real device, both PendingIntent objects fire. 
 

To run the application and watch its output, we need to have two AVDs (Android Virtual 
Devices) running. From one AVD, we send the message. We use the other AVD for receiving the 
message. We already have one AVD created called demoAVD, which we have been using to 
watch application results. We only need to create one more AVD. Select the Window, AVD 
Manager option to open the AVD Manager dialog box. Select New to create a new AVD. A 
dialog box opens, prompting for the name and other configuration settings. Assign the name 
testSMSAVD with the configuration settings shown in Figure 11.4.  
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Figure 11.4. A dialog box showing configuration settings for the new AVD 
 

Let’s designate the SD Card size as 64MB. The Skin and Hardware attributes are set by default. 
Keeping the default values, click the Create AVD button to create the AVD. 
 

To test the SMS application, both the demoAVD and the testSMSAVD must be running. From 
the AVD Manager window, select each AVD, followed by the Start button (see Figure 11.5— 
left). We see a Launch Options dialog box displaying the Skin and Density values of the 
respective AVD (see Figure 11.5—right). The dialog box also asks whether we want to scale the 
AVD to real size or wipe user data. Click Launch to launch the AVD. Close the AVD Manager 
dialog box.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 11.5. The AVD Manager window showing existing AVDs (left), and the Launch Options 
window showing different options (right)  
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Both the AVDs run in their respective windows. Android automatically assigns a unique number 
to each running AVD. For example, the first AVD has the title, 5554:demoAVD, and the other 
title displays 5556:testSMSAVD, as shown in Figure 11.6 (left and right). The numbers 5554 and 
5556 are the unique numbers assigned to each running emulator. The numbers keep 
incrementing with every additional emulator that is run.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 11.6. (left) An AVD with the title 5554:demoAVD, and (right) an AVD with the title 
5556:testSMSAVD.Let’s select the Run icon from the Eclipse toolbar (or press Ctrl+F11) to run 
our SMS application. We see the Android Device Chooser dialog box, asking us to select one of 
the running AVDs on which we want to run our SMS application. Let’s select the 5554, that is, 
the demoAVD emulator, followed by the OK button. Our SMS application executes on the 
selected AVD, as shown in Figure 11.7 (left). The title bar of the AVD 5554:demoAVD confirms 
that our SMS application is running on the selected emulator. We have applied validation 
checks on the two EditText controls that accept the phone number of the recipient and the SMS 
message. If either of the EditText controls is left empty, an error message, Either phone number 
or text is missing, is displayed. When we click the Send SMS button after supplying the recipient 
phone number and a text message, the SMS message is sent to the specified phone number, 
and a message, SMS sent, is displayed, as shown in Figure 11.7(middle). The SMS message is 
delivered to the 5556:testSMSAVD emulator, as shown in Figure 11.7(right).  

https://www.safaribooksonline.com/library/view/androidtm-programming-unleashed/9780133151732/ch11.html#ch11fig06
https://www.safaribooksonline.com/library/view/androidtm-programming-unleashed/9780133151732/ch11.html#ch11fig07
https://www.safaribooksonline.com/library/view/androidtm-programming-unleashed/9780133151732/ch11.html#ch11fig07
https://www.safaribooksonline.com/library/view/androidtm-programming-unleashed/9780133151732/ch11.html#ch11fig07


 
Figure 11.7. The error displayed when a field is missing, (left), an SMS message successfully 
delivered after delivery of the SMS message (middle), and notification of an SMS message 
being received (right) 
 

RECEIVING SMS MESSAGES 
 

To understand the concept of receiving SMS messages, let’s create a new Android project called 
ReceiveSMSApp. When a device receives a new SMS message, a new broadcast Intent is fired 
with the android.provider.Telephony.SMS_RECEIVED action. To listen for this action, our 
application must register a BroadcastReceiver. That is, we need to create a receiver—a class 
that extends the BroadcastReceiver and then registers it in the manifest file. After we register 
the receiver, our application is notified whenever an SMS message is received. We see to the 
process of registering the receiver after creating it. 
 

To create a receiver, add a class file in ReceiveSMSApp by right-clicking the 
src/com.androidunleashed.receivesmsapp folder in the Package Explorer window and select 
the New, Class option. Assign the name ReceiverSMS to the class file followed by clicking the 
Finish button. A Java file named ReceiverSMS.java is added to our project. To receive the 
incoming SMS message and display its details, write the code shown in Listing 11.13 into the 
Java file ReceiverSMS.java. 
 

Listing 11.13. Code Written into ReceiverSMS.java 
 

package com.androidunleashed.receivesmsapp; 
 

import android.content.BroadcastReceiver; 
import android.content.Intent; 
import android.content.Context; 
import android.os.Bundle; 
import android.telephony.SmsMessage; 
import android.widget.Toast; 
 

public class ReceiverSMS extends BroadcastReceiver { 
 

@Override 
 

public void onReceive(Context context, Intent intent) 
{ Bundle bundle = intent.getExtras(); SmsMessage[] 
msg = null;  

String str = ""; 
if (bundle != null) { 

Object[] pdus = (Object[]) bundle.get("pdus"); 
msg = new SmsMessage[pdus.length]; 
for (int i=0; i<msg.length; i++){ 

msg[i] = SmsMessage.createFromPdu((byte[])pdus[i]); 
str += "SMS Received from: " + msg[i].getOriginatingAddress();  
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str += ":"; 
str += msg[i].getMessageBody().toString(); 
str += "\n"; 

} 
Toast.makeText(context, str, Toast.LENGTH_SHORT).show(); 

} 
} 

} 
 

The broadcast Intent that is fired after receiving a new SMS message includes a bundle 
containing information about the received message. The information exists in the bundle in the 
form of an array of SMS PDUs. PDU stands for Protocol Data Unit and is used to encapsulate the 
SMS message. Hence, the PDU key is used to extract the array of SMS PDUs from the bundle. 
The array of SMS PDUsis thereafter converted into an array of SmsMessage objects. To convert 
each PDU byte array into an SMS Message object, the SmsMessage.createFromPdu() method is 
called, passing in each byte array. This code snippet shows how it is done: 
 

Bundle bundle = intent.getExtras();  

SmsMessage[] msg = null; 
if (bundle != null) { 

Object[] pdus = (Object[]) bundle.get("pdus"); 
msg = new SmsMessage[pdus.length]; 
for (int i=0; i<msg.length; i++){ 

msg[i] = SmsMessage.createFromPdu((byte[])pdus[i]);  

} 
} 

 

We can see that the information of all received messages is gathered in the SmsMessage array 
msg. Each array element represents the complete information of a single received SMS that 
includes the originating address—the phone number, timestamp, and the message body. The 
following methods are used to fetch the SMS information from the SmsMessage array 
elements: 
 

• getOriginatingAddress()—Fetches the phone number of the SMS recipient 
 
• getTimestampMillis()—Fetches the time at which the SMS is received 
 
• getMessageBody()—Fetches the message body 
 

The code in Listing 11.13 receives the SMS message and uses the getOriginatingAddress() and 
getMessageBody() methods to fetch the phone number and message body of the received 
message. The phone number and message body are then displayed on the screen.  
 

To listen for incoming messages, we need to register our ReceiverSMS Broadcast Receiver class 
using an Intent Filter that listens for the android.provider.Telephony.SMS_RECEIVED action 
String. To do so, the following code is added in the AndroidManifest.xml file:  
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<receiver android:name=".ReceiverSMS">  

<intent-filter> 
 

<action android:name="android.provider.Telephony.SMS_RECEIVED" 
/> </intent-filter> 

</receiver> 

 

Besides registering a receiver, our application has to seek permission to receive incoming SMS 
messages. To do this, add the android.permission.RECEIVE_SMS permission to the manifest file: 
 

<uses-permission android:name="android.permission.RECEIVE_SMS" /> 

 

After we add the preceding code, the code in the AndroidManifest.xml file appears as shown in 
Listing 11.14. 
 

Listing 11.14. Code Written into AndroidManifest.xml 
 

<manifest xmlns:android="http://schemas.android.com/apk/res/android" 
package="com.androidunleashed.receivesmsapp" 
android:versionCode="1" 
android:versionName="1.0" > 
<uses-sdk android:minSdkVersion="8" 

android:targetSdkVersion="15" /> 
 

<uses-permission android:name="android.permission.RECEIVE_SMS" /> 
<application 

android:icon="@drawable/ic_launcher" 
android:label="@string/app_name" 
android:theme="@style/AppTheme" > 
<activity 

 
android:name=".ReceiveSMSAppActivity" 
android:label="@string/title_activity_receive_smsapp" 
> <intent-filter> 

 
<action android:name="android.intent.action.MAIN" /> <category 
android:name="android.intent.category.LAUNCHER" />  

</intent-filter> 
</activity> 
<receiver android:name=".ReceiverSMS">  

<intent-filter> 
 

<action android:name="android.provider.Telephony.SMS_RECEIVED" 
/> </intent-filter> 

</receiver> 
</application> 

</manifest> 
 

After running the application, we see the output shown in Figure 11.8.  
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Figure 11.8. The output displayed on application startup 

 

To see how an SMS message is received by this application, we need to first send a message 
using the SendSMSApp we just created. To run the SendSMSApp, let’s run one more AVD. 
Select the Window, AVD Manager option. From the AVD Manager dialog box that pops up, 
select the testSMSAVD AVD and click the Start button. A dialog box showing Launch Options 
opens; click the Launch button to start the AVD with the default options. 
 

The AVD runs, as shown in Figure 11.9 (left). Close the AVD Manager window. Select 
SendSMSAppfrom the Project Explorer window and select the Run icon from the toolbar at the 
top. An Android Device Chooser dialog box opens, asking in which AVD we want to run the 
SentSMSApp, as shown in Figure 11.9 (right).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 11.9. (left) A running AVD with the title 5556:testSMSAVD, and (right) the Android 
Device Chooser to select an AVD  
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The SendSMSApp application is launched in the 5556 AVD, as shown in Figure 11.10 (left). In 
the Tobox, write the ID of the AVD through which our ReceiveSMSApp is running, that is, 5554. 
Write some text in the multiline message box and click the Send SMS button. The SMS message 
is sent from the application and received by the 5554 AVD, as is confirmed by 
the Toast message displaying the originating phone number and its message body (see Figure 
11.10—middle). The SMS message is received and displayed in the 5554 AVD (see Figure 
11.10—right).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 11.10. (left) Screen sending an SMS message, (middle) Toast displaying the sender 
information and received SMS body, and (right) the SMS message received by the receiver 
 

SENDING EMAIL 
 

To send an email with Android, we use the following Intent: 
 

Intent.ACTION_SEND 

 

The Intent.ACTION_SEND calls an existing email client to send an email. So, for sending email 
through the Android emulator, we need to first configure the email client. If the email client is 
not configured, the emulator does not respond to the Intent. Through the ACTION_SEND 
Intent, messages of different types, such as text or image, can be sent. The only thing we need 
to do is to set the type of the Intent through the setType() method. For example, the following 
statement declares that the text data type will be sent through the Intent: 
 

 

emailIntent.setType("plain/text");  
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The emailIntent is the Intent.ACTION_SEND object. After we launch this Intent, any application 
on the device that supports plain text messaging may handle this request. To let a user choose 
the email client to handle the Intent, we call startActivity() with the createChooser() method. As 
the name suggests, the createChooser() method prompts the user to choose the application to 
handle the Intent. This statement shows how to call startActivity() with the 
createChooser()method: 
 

startActivity(Intent.createChooser(emailIntent, "Sending Email")); 

 

This statement displays all the applications that are eligible to handle the Intent, allowing the 
user to choose the application to launch. If there is only one application able to handle the 
Intent, it is launched automatically without prompting the user. 
 
To supply data for the email message fields, we set certain standard extras for the Intent. For 
example, we can set the following:  

• EXTRA_EMAIL—Sets the To: address (email address of the receiver) 
• EXTRA_CC—Sets the Cc: address (email address of the carbon copy receiver) 
• EXTRA_BCC—Sets the Bcc: address (email address of the blind carbon copy receiver) 
• EXTRA_SUBJECT—Sets the Subject of the email 
 
• EXTRA_TEXT—Sets the body of the email 
 

After setting the desired Intent’s extras, launch the activity to initiate the sending email task. 
 

Before we go ahead and create an application for sending email, let’s configure the email client 
of the Android emulator in these steps: 
 

• Start the emulator and then click on the Menu button. 
• Click on the System settings option.  
• From the Accounts section, click on the Add account button (see Figure 11.11—left). From the 
two options, Corporate and Email (see Figure 11.11—middle), click the Email option. We get 
the Account setup form where we need to enter our existing Email ID and password (see Figure 
11.11—right) followed by clicking the Next button.  
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Figure 11.11. (left) Settings options in the Android emulator, (middle) two options of adding 
an account, and (right) account setup form to enter email ID and password 

 

• The emulator checks for the incoming and outgoing servers and on finding them displays 
Account settings as shown in Figure 11.12 (left). Select the required check boxes and then click 
the Nextbutton. Our email client is set up, and we are prompted to enter the name to be 
displayed on the outgoing messages (see Figure 11.12—right). Click the Next button to finish 
configuring the email client.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11.12. (left) The Account settings form, and (right) the Account setup form 

 
Now the email client is successfully configured in the emulator, and we can go ahead and send 
mail. Let’s create an application to send an email. Create a new Android project called 
SendEmailApp. In this application, we provide a user interface to enter the To, Cc, and Bcc 
addresses of the email receivers; a Subject; and the body of the email. After we enter the 
required information, when the user clicks the Send button, the email client on the device is 
invoked. The email client page is auto-filled with the information entered through the 
application, and the email is sent after clicking the Send button from the email client.  
To create the UI for entering email information, we need to use six TextView controls, five 
EditTextcontrols, and a Button control. To define these controls, write the code shown in Listing 
11.15 into the activity_send_email_app.xml layout file. 
 
Listing 11.15. Code Written into activity_send_email_app.xml 
 
<RelativeLayout  

xmlns:android="http://schemas.android.com/apk/res/android" 

android:layout_width="match_parent" 

android:layout_height="match_parent" > <TextView 

android:id="@+id/email_form"  
android:text = "Email Form" 
android:layout_width="wrap_content" 
android:layout_height="wrap_content"  
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android:typeface="serif" 
android:textSize="18sp" 
android:textStyle="bold" 
android:padding="10dip" 
android:layout_centerHorizontal="true"/> 

<TextView 
android:id="@+id/to_addressview" 
android:text = "To:"  

android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:layout_margin="10dip" 
android:layout_below="@id/email_form" /> 

<EditText 
 

android:id="@+id/toaddresses" 
android:layout_height="wrap_content" 
android:layout_width="match_parent" 
android:layout_below="@id/email_form" 
android:layout_toRightOf="@id/to_addressview" 
android:singleLine="true" /> 

<TextView 
android:id="@+id/cc_addressview" 
android:text = "Cc:"  

android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:layout_below="@id/to_addressview" 
android:layout_margin="10dip" /> 

<EditText 
android:id="@+id/ccaddresses" 
android:layout_height="wrap_content" 
android:layout_width="match_parent" 
android:singleLine="true" 
android:layout_below="@id/toaddresses" 
android:layout_toRightOf="@id/cc_addressview" /> 

<TextView 
android:id="@+id/bcc_addressview" 
android:text = "Bcc:"  

android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:layout_below="@id/cc_addressview" 
android:layout_margin="10dip" /> 

<EditText 
android:id="@+id/bccaddresses" 
android:layout_height="wrap_content" 
android:layout_width="match_parent"  



android:singleLine="true" 
 

android:layout_below="@id/ccaddresses" 
android:layout_toRightOf="@id/bcc_addressview" />  

<TextView 
android:id="@+id/subjectview" 
android:text = "Subject:" 
android:layout_width="wrap_content" 
android:layout_height="wrap_content"  

android:layout_below="@id/bcc_addressview" 
android:layout_margin="10dip" 
android:paddingTop="10dip"/> 

<EditText 
android:id="@+id/emailsubject" 
android:layout_height="wrap_content" 
android:layout_width="match_parent" 
android:singleLine="true" 
android:layout_below="@id/bccaddresses" 
android:layout_toRightOf="@id/subjectview" 
android:layout_marginTop="10dip" /> 

<TextView 
android:id="@+id/emailtextview" 
android:text = "Message:"  

android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:layout_below="@id/subjectview" 
android:layout_margin="10dip" /> 

<EditText 
android:id="@+id/emailtext" 
android:layout_height="wrap_content" 
android:layout_width="match_parent" 
android:lines="5" 
android:layout_below="@id/emailsubject" 
android:layout_toRightOf="@id/emailtextview" /> 

<Button 
android:id="@+id/send_button" 
android:text="Send"  

android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:layout_centerHorizontal="true" 
android:paddingLeft="25dip" 
android:paddingRight="25dip" 
android:layout_marginTop="10dip" 
android:layout_below="@id/emailtext" /> 

</RelativeLayout>  



 

We can see that the six TextView controls are set to display Email Form, To:, Cc:, Bcc:, Subject:, 
and Message. To identify these in the Java code, the five EditText controls are assigned the IDs 
toaddresses, ccaddresses, bccaddresses, emailsubject, and emailtext. The Button control is 
assigned the Send caption and is assigned the ID send_button. To read the addresses, subject, 
and email body entered by the user, and to use Intent.ACTION_SEND for sending email, write 
the code shown in Listing 11.16 into the SendEmailAppActivity.java Java activity file. 
 

Listing 11.16. Code Written into SendEmailAppActivity.java 
 

package com.androidunleashed.sendemailapp; 
import android.app.Activity; 
import android.os.Bundle; 
import android.view.View; 
import android.content.Intent; 
import android.view.View.OnClickListener; 
import android.widget.Button; 
import android.widget.EditText; 
 
public class SendEmailAppActivity extends Activity 

{ Button sendbutton;  

EditText toAddress, ccAddress, bccAddress, subject, emailMessage; 
String toAdds, ccAdds, bccAdds; 
@Override 

 

public void onCreate(Bundle savedInstanceState) { 
super.onCreate(savedInstanceState); 
setContentView(R.layout.activity_send_email_app); 

sendbutton=(Button) findViewById(R.id.send_button); 

toAddress=(EditText) findViewById(R.id.toaddresses); 
ccAddress=(EditText) findViewById(R.id.ccaddresses); 
bccAddress=(EditText) findViewById(R.id.bccaddresses); 

subject=(EditText) findViewById(R.id.emailsubject); 

emailMessage=(EditText) findViewById(R.id.emailtext); 
sendbutton.setOnClickListener(new OnClickListener(){ 

@Override  

public void onClick(View v) { 
 

final Intent emailIntent = new Intent(Intent.ACTION_SEND); 
if(toAddress.getText().length() >0) { 

 
toAdds = '"'+toAddress.getText().toString()+'"'; 
emailIntent.putExtra(Intent.EXTRA_EMAIL, new String[]{ toAdds}); 

} 
if(ccAddress.getText().length() >0) { 

 
ccAdds = '"'+ccAddress.getText().toString()+'"'; 
emailIntent.putExtra(Intent.EXTRA_CC, new String[]{ ccAdds});  

} 
if(bccAddress.getText().length() >0) {  
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bccAdds = '"'+bccAddress.getText().toString()+'"'; 
emailIntent.putExtra(Intent.EXTRA_BCC, new String[]{ bccAdds});  

} 
emailIntent.putExtra(Intent.EXTRA_SUBJECT, subject.getText(). 

toString()); 
emailIntent.putExtra(Intent.EXTRA_TEXT, emailMessage.getText()); 
emailIntent.setType("plain/text"); 
startActivity(Intent.createChooser(emailIntent, "Sending Email"));  

} }); } } 
Here, the toaddresses, ccaddresses, bccaddresses, emailsubject, and emailtext 
 

EditText controls are accessed and mapped to their respective EditText objects. Similarly, 
the Button control with the send_button ID is accessed and assigned to the sendbutton 
Buttonobject. The ClickListener event listener is associated with the Button control. After 
we click the Button, the onClick() callback method is invoked. In the onClick() method, 
 
an Intent object called emailIntent is created, with its action set to Intent.ACTION_SEND. Also, 
to auto-fill the email client’s fields, 
 
the Intent extras, EXTRA_EMAIL, EXTRA_CC, EXTRA_BCC, EXTRA_SUBJECT, and EXTRA_TEXT, are 
initialized with the data entered by the user in the EditText controls. Finally, the email is sent by 
launching the email client installed on the device. 
 

After running the application, we see a user interface to enter addresses of the receiver(s), 
subject, and email body, as shown in Figure 11.13 (top left). When the user clicks the Send 
button, the email client is invoked. The fields of the email client are automatically filled with 
data entered in the EditTextcontrols, as shown in Figure 11.13 (top right). 
 
The email is sent to the recipient after it pipes through the email client, as shown in Figure 
11.13 (bottom).  
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Figure 11.13. (top left) Information entered into the Email Form, (top right) information 
entered into the Email Form appears in the email client fields, and (bottom) email received by 
the recipient 
 

WORKING WITH THE TELEPHONY MANAGER 
 

The Android telephony APIs include the Telephony Manager that accesses the telephony 
services on the device and enables us to 
 

\{ Provide a user interface for entering or modifying the phone number to dial. 
 
\{ Implement call handling in the application. 
 
\{ Register and monitor telephony state changes. 
 
\{ Get subscriber information. 
 

Making the Outgoing Call 
 

The simplest way to make an outgoing call is to invoke the Dialer application by using the 
Intent.ACTION_CALL action. The sample code for doing so follows: 
 

Intent callIntent = 
 

new 
 

Intent(Intent.ACTION_CALL); 
 
callIntent.setData(Uri.parse("tel:1111122222")); 
startActivity(callIntent); 

 

The preceding code initiates a phone call to 1111122222 using the system in-call Activity. For 
making the phone call, the application must have the permission to invoke the Dialer 
application. That is, to use this action, the application must request the CALL_PHONE uses-
permission by adding the following statement to the manifest file: 
 

<uses-permission android:name="android.permission.CALL_PHONE"/> 
 

Listening for Phone State Changes 
 

To listen for phone state changes, that is, to see when the phone state is changed from idle to 
ringing,  off-hook,  and so on,  we have  to implement  a broadcast receiver 
on android.intent.action.PHONE_STATE. That is, we need to implement 
a PhoneStateListenerand call the listen() method of the TelephonyManager to receive 
 
notification whenever there is a change in the phone state. When a phone state changes, the 
onCallStateChanged() method of PhoneStateListener is called with the new phone state. The 
phone state is represented by the constants shown here: 
 

• CALL_STATE_IDLE—The phone is in an idle state. 
 
• CALL_STATE_RINGING—A phone call has arrived. 
 
• CALL_STATE_OFFHOOK—The phone is off-hook. 
 

To access the phone state information, the application must have permission for doing so. To 
ask permission, add following statement to the manifest file:  



<uses-permission android:name="android.permission.READ_PHONE_STATE" /> 
 

Let’s see how to make a phone call and listen to the phone state. Create a new Android project 
 

called PhoneCallApp. In this application, there are two controls: Button and TextView. The 
Buttoncontrol places the phone call, and the TextView displays the phone state. To define the 
Button and TextView controls, write the code shown in Listing 11.17 into the 
activity_phone_call_app.xmllayout file. 
 

Listing 11.17. Code Written into activity_phone_call_app.xml 
 

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"  

android:layout_width="match_parent" 
android:layout_height="match_parent" 
android:orientation="vertical" > 
<Button 

android:id="@+id/callbutton" 
android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:text="Make Phone Call" 
android:layout_gravity="center" /> 

<TextView 
android:id="@+id/messageview" 
android:layout_width="wrap_content" 
android:layout_height="match_parent" 
android:layout_gravity="center" />  

</LinearLayout> 
 

We can see that the Button control is assigned the caption Make Phone Call and assigned the ID 
callbutton. The TextView is assigned the ID messageview. The IDs are used to access these 
controls in the Java code. 
 
To make the outgoing call and listen to the phone state changes, write the code shown in 
Listing 11.18into PhoneCallAppActivity.java. 
 

Listing 11.18. Code Written into PhoneCallAppActivity.java 
 

package com.androidunleashed.phonecallapp; 
 

import android.app.Activity; 
import android.os.Bundle; 
import android.content.Context; 
import android.content.Intent; 
import android.net.Uri; 
import android.telephony.PhoneStateListener; 
import android.telephony.TelephonyManager;  
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import android.view.View; 
import android.widget.TextView; 
import android.widget.Button; 
import android.view.View.OnClickListener; 
import android.util.Log; 

 

public class PhoneCallAppActivity extends Activity 
{ @Override 

 
public void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 
setContentView(R.layout.activity_phone_call_app); 
MyPhoneCallListener phoneListener = new MyPhoneCallListener(); 
TelephonyManager telephonyManager = (TelephonyManager) 

 

getSystemService(Context.TELEPHONY_SERVICE); 
telephonyManager.listen(phoneListener,PhoneStateListener.LISTEN_CALL_STATE); 
Button callButton = (Button) findViewById(R.id.callbutton); 
callButton.setOnClickListener(new OnClickListener() { 

@Override 
public void onClick(View arg0) { 

 
Intent callIntent = new Intent(Intent.ACTION_CALL); 
callIntent.setData(Uri.parse("tel:1111122222")); 
startActivity(callIntent);  

} 
}); 

} 
 

class MyPhoneCallListener extends PhoneStateListener { 
 

TextView messageview = 
(TextView)findViewById(R.id.messageview); String msg; 

 

@Override 
 

public void onCallStateChanged(int state, String incomingNumber) 
{ super.onCallStateChanged(state, incomingNumber); 
switch(state){  

case TelephonyManager.CALL_STATE_IDLE: 
msg= "Call state is idle";  

Log.d("idle", msg); 
break; 

case TelephonyManager.CALL_STATE_RINGING: 
msg = "Call state is Ringing. Number is "+ incomingNumber; 
Log.d("ringing", msg); 
break; 

case TelephonyManager.CALL_STATE_OFFHOOK: 
msg = "Call state is OFFHOOK";  



Log.d("offhook", msg); 
break; 

default: 
msg = "Call state is" + state + ". Number is " + incomingNumber; 
Log.d("state", msg); 
break; 

} 
messageview.setText(msg);  

} 
} 

} 
 

We can see that to make an outgoing call, an Intent object called callIntent is created with an 
Intent.ACTION_CALL action. The phone number to call is set to 1111122222. The 
PhoneStateListener class is implemented to listen for the phone state changes. When the 
phone state changes, the onCallStateChanged() method is called, which displays the phone 
state through the TextView control. 
 

Before running the application, we need to add two permissions to the application. The first 
permission is for making phone calls, and the second is for accessing the phone state 
information. After we add the two permissions, AndroidManifest.xml appears as shown in 
Listing 11.19. Only the code in bold is added; the rest is the default code. 
 

Listing 11.19. Code in AndroidManifest.xml 
 

<manifest xmlns:android="http://schemas.android.com/apk/res/android" 
package="com.androidunleashed.phonecallapp" 
android:versionCode="1" 
android:versionName="1.0" > 
<uses-sdk android:minSdkVersion="8" 

android:targetSdkVersion="15" /> 
 

<uses-permission android:name="android.permission.CALL_PHONE" /> <uses-
permission android:name="android.permission.READ_PHONE_STATE" /> 
<application  

android:icon="@drawable/ic_launcher" 
android:label="@string/app_name" 
android:theme="@style/AppTheme" > 
<activity 

 
android:name=".PhoneCallAppActivity" 
android:label="@string/title_activity_phone_call_app" 
> <intent-filter> 

 
<action android:name="android.intent.action.MAIN" /> <category 
android:name="android.intent.category.LAUNCHER" />  

</intent-filter> 
</activity>  
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</application> 
</manifest> 
 

After running the application, we see the Button and TextView controls on the screen. Because 
no phone call has been made, the TextView shows the text Call state is idle (see Figure 11.14— 
top left). After we click the Make Phone Call button, the phone call is made to the phone 
number specified in the activity file, as shown in Figure 11.14 (top right). The log messages 
showing the phone state are displayed in Figure 11.14 (bottom).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 11.14. Screen displaying the Button and TextView showing that the phone state is idle 
(top left), screen when a phone call is made (top right), and log messages displayed (bottom) 
 
SUMMARY 
 
In this chapter, we learned about broadcast receivers. We saw how to broadcast and receive 
the broadcasted Intent. We saw how the notification system is used, and how the notification is 
created, configured, and displayed in the status bar. We saw the procedure for sending and 
receiving SMS messages using Java code. Finally, we saw how to send email and use the 
Telephony Manager in making phone calls.  
In the next chapter, we learn how to define, create, use, and register content providers. We 
also learn how to define a database, content URI, and MIME types. Also we learn to implement 
the getType, query, insert, update, and delete methods required to make a content provider 
functional.  
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