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LEARNING OBJECTIVE

The student will get knowledge about the small size operating system used for android devices.
This chapter will give introduction and architectural details of each operating used for mobile devices.
You will also learn about the process used inside android devices. In last section you will get update

challenges of the android platform.

Chapter 1. Android Framework

1.1. Introduction

In real life mobile phones are most useful and common devices for communication and to fulfil
daily need among the population. The mobile device needs some operating system to interact with
hardware and run some is application on this platform. The lots of services are running by the mobile

devices as voice calling, message service, camera features, internet facilities etc.

During starting era of the smart mobile devices, operating systems were very simple to
communicate and having some basic and limited set of features. However, the latest mobile devices are
laced with many advance and smart features which almost look like a computer. These features are like
high resolution screen, graphics processing unit, large memory space, multitasking, high quality camera,

and compatibility with different types of external devices.
1.2. Architectures of Mobile OS

In the mobile technology’s world, lots of small operating system invented one after other to
equip the current requirement of users. A mobile OS is an operating software used for smartphone,
PDA, tablets and other mobiles.

DDE, GJUS&T, Hisar 2|



Mobile Application Development

MCA-42

The OS used for mobile is a combination of features of personal computer and handheld
devices. Modern mobile devices include a set of features: Touchscreen, Bluetooth, Wi-Fi, GPS for
navigation, Camera (for video & photo), Voice assistant, Recorder, Music player, Screen cast, Hotspot
and NFC. Based on these features the designing of operating is dependent on different types of

architecture. The architectures are explained one by one in the following paragraphs.

2

(a) Basic Model (b) Modern Model

Figure 1.1 A communication model of Android devices.

1.3. Palm Operating System

This operating system was initially developed under the direction of Jeff Hawkins at Palm
Computing for touch screen and PDA devices. It was planned with minimum set of features to manage
personal information and later it comprises with the intention of maximum usage of process with
maximum battery life to use as a smartphone. It uses a GUI based interface and memory management
units is used for database, public variable and directories. Some utility features like calendar, event and

time are available under system management. Licensed version of Palm OS is named as Garnet OS.
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This OS has been implemented on a wide range of mobile devices including handheld gaming consoles,
smartphones, wrist watches, barcode readers and GPS devices. Palm OS firstly run on Motorola and

Dragon Ball processors later it was compatible with ARM processors.

Latest Palm OS came with single tasking environment, monochrome or color screen size with
480x320 pixels, Handwriting recognition kit is Graffiti2, HotSync technology for data synchronization
with PC, Sound playback and record capabilities, screen locking, TCP/IP network access Serial port,

infrared, Bluetooth and Wi-Fi connections, Expansion memory card support.
1.4. Palm OS Architecture

The architecture of Palm OS is divided into three main layers from top to bottom: Application,
Operating system with services and Hardware. The service is known as Application Programming
Interface (API) help to developer to understand the notation for accessing hardware and other layers. In
Palm OS the applications have direct control on the processor and functionality instead of APIs. It also
increases the compatibility as well as security issues with modern components. A Palm OS architecture

is shown below.

1.5. Symbian OS

Other Applications

User | [Memory| | System | | TCP/IP
Interface| [ Mgmt. | [ Mgmt. Comm.

Micro-Kernel framework

Figure 1.2 Symbian OS services.

Symbian OS is one of the most successful OS from the launching and till the discontinuation. It
includes most of the features as per current needs. In 1998 a company Psion is renamed as Symbian Ltd.
in collaboration of different popular companies like Nokia, Ericsson, Motorola etc. to provide a
common and advance OS for consumers. Interactive user interface is provided by this OS through
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AVKON toolkit and provide a keyboard-based activity. Later Symbian shifted from Qt framework to
touchscreen mobile. Symbian phones came with the Opera browser which was later replaced by a built-
in browser of Symbian OS based on its own web kit named as "Web Browser for S60". The overall
development of this OS is based on S60 framework that provided high speed and best interface. For

application development a Qt kit with C++ programming languages is used.

Later it can also possible to build app with Java, Python, and Adobe Flash Lite. Symbian OS
offered protection against malware and includes the reliable security certificates. Symbian OS is

dependent on Nokia.

Ul Framework

Java-2
Micro Edition

Application Services

Generic Common Multimedia & Connectivity
Services Services Graphics Services

Basic Services

Kernel Services and Hardware Abstraction

Figure 1.3 Symbian OS Architecture.

1.6. Symbian OS Architecture
The architecture layers of Symbian OS are described one by one:
Ul Framework

It is also a topmost layer of Symbian OS framework. currently three custom user interfaces are
available: MOAP, S60 and UIQ.
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Application Services

The top most layer of Symbian OS architecture provides framework libraries for constructing a
graphical user interface. This layer has a hierarchy of class for user interface and concrete widget
classes controls components. Some GUI libraries like S60 and UIQ have been implemented and used to
extend the functionality of framework layer.

J2ME

J2ME stands for Java 2 Micro Edition. it interacts with multiple Symbian system layers. It
contains java virtual machine, MIDP and CLDC libraries and plugins for interaction with native layers
of OS.

Intermediate Service Layer

Service layer is acting as a middle layer between the base services and application services layer

at an upper level. The services of this can be considered in three broad sections:

v Generic services of OS like task scheduler.

v/ Communications services for example calling, network services, short-link services.
v" Multimedia services includes font server, windows server and multimedia framework.
v

Connectivity services includes file browsing feature with PC and software installation.
Base Services Layer

This layer encapsulates frameworks, libraries, servers that are designed on the kernel layer to
provides the facility to upper level of operating system services like programming library, file server,

persistence data model and cryptography library.
Kernel Services & Hardware Abstraction

This lowest layer OS contains the kernel and its components to make interaction with underlying
hardware. It involves various digital components like logical and physical device drivers, mutexes,
timers, scheduler and interrupt handler etc. For Symbian OS portability at new hardware a kernel layer

is customized.

1.7. Android Operating System
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Currently, android is the most popular mobile operating system, with billions of devices actively
available in market. It gives chance for unified approach to develop application for mobile devices. This
means this development gives power to android with endless possibilities. The application is compatible
with other android based system like android powered TV sets or android car systems. This is why it
makes our life to make easy every day process or anything whatever is in mind can be implemented in

app for any domain that they might run.

Android OS is currently developed by Google by using the Linux kernel and primarily designed
for touchscreen mobile devices such as smartphones and tablets. Android is an open-source operating
system named Android. Google has designed and shared the code for all users with the low-level
"stuff", the needed middleware to power and use an electronic device who wants to write code their own

code to make OS from it.
Android architecture is a collection of various components to support any android device needs.

e Android software is an open-source Linux Kernel.
e Itis having collection of C/C++ libraries.

e These are used through an application framework service.

Among all these components Linux Kernel provides main functionality of operating system. OS
functions for smartphones and Dalvik Virtual Machine (DVM) provide a platform for running an
android application.

1.8. Android Architecture
The main components of android architecture are following: -

e Applications

e  Application Framework
e Android Runtime

e  Platform Libraries

e Linux Kernel
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Applications
The top most layer of the Android architecture is the applications layer. Few standard or popular

applications are pre- installed with every new device such as SMS social app, caller unit, web browser,

contact manager etc. Third party apps can be installed by replacing or new with the existing app.

Application Layer

Home Contacts Gallery

Apps Framework Activity Manager Content Providers
Window Manager Location Manager
Resource Manager View System

Android Runtime Native Libraries
[ Media SQL Lite |

Dalvik VM | OpenGL SSL |

[ Graphics FreeType |

Device Drivers

Figure 1.4 Android OS Architecture.
Application Framework

This topmost framework layer provides higher level services or large number of useful APIs to

applications using java classes. Most of the Apps developers are can access these services in their newly
developed applications.

Main blocks of Application framework are:
Activity Manager: The life cycle of applications is managed by this section.

Content Providers: Sharing of data and managing the accessibility of data from different
applications is performed by this block.

Telephony Manager: this manages all voice call related functionalities.

I ——
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Location Manager: Location details of device can be seen using GPS.

Resource Manager: It manage the various types of kernel layer resources used in various

application.
Android Runtime

Android runtime layer is consisting of core java libraries and Dalvik virtual machine. Dalvik
virtual machine is just like JVM of java which help in running the applications on android device. The
Dalvik VM also enables every android apps as a separate space to run in its own process of DVM.
Dalvik VM supports in creating multiple instances of virtual machine to provide security, threading
support, isolation and memory management. As JVM is process based while Dalvik VM is register
base. Dalvik VM runs the. dex source files generated from .class file by dx tool of android SDK. DVM

is fully optimized to work in the environment of low processing power and memory environments.
Platform Libraries

At the top of Linux kernel layer, libraries layer available. This layer makes the device enables to
handle various types of data. Data storage and retrieval pattern is specific to hardware. All the layer that
we discussed in OS architecture are written in C/C++ language and called through java interface.

Few important basic libraries are:

Surface Manager: it is used to manage the device display.

SQL.ite: SQLite is used to make connectivity with the database for data storage in android. This
is a relational database and available to all applications for data.

Web Kit: A lower-level engine used for display HTML based content

Media framework: The features provided like playbacks and recording of audio, video and
picture formats.

Free type: bitmap and font type Rendering features
openGL/ES: used for rendering 2D or 3D graphics content to screen
libc: This provides system related libraries.

Linux Kernel

Linux Kernel layer is at the bottom of technology stack. All processing layer of this OS is based
this layer with some modifications done by the Google. Like it provides the following functionalities as

general: memory management, Process Management, Device management (keypad, camera, 1/O,
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display etc.). Android system communicates with the hardware with this layer of the device. Device
driver are also available on this layer. Advance feature of this kernel layer is to manage virtual memory,

power management, network and drivers.
1.9. BlackBerry OS

BlackBerry UEM (unified endpoint management) is a solution that provides a
comprehensive multiplatform device, application and content management based on integrated security
and connectivity. This UEM help to manage other mobile devices. It also helps to manage the data of

mobile devices of an organization for secure transmission, secure mailing and content transferring.

BlackBerry Infrastructure is a system of global private data network which is distributed
across multiple regions. It secures data which is ready for transmission between organizations and
millions of users around the world. The transfer of data between BlackBerry devices and end-user

devices is managed efficiently.

BlackBerry Infrastructure system registers the user details for new device activation and
validates licensing information for BlackBerry UEM. Dynamics NOC is a service of Blackberry devices
known as network operations centre that serves a secure communication between BlackBerry apps and
BlackBerry UEM and the BlackBerry EMS (Enterprise Mobility Server). UEM always create a direct
connection to the BlackBerry Infrastructure over ports 3101 and 443 for any notification and update. So

sometime when there is an error, we may find these port error in blackberry mobile devices.

JAM (Java Application Manager)

Protocol Stack, Radio, Hardware Abstraction Layer

Ribbon
Message Address User
Service Phone Book Memo Apps

Figure 1.5 BlackBerry OS Architecture.

1.10. BlackBerry OS Architecture

The four layer of blackberry architecture are explained below:
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Java Application Manager

This layer help to execute applications which has been downloaded from the network
dynamically. After downloading what actions, we performed on application like installing, launching,
inspecting and uninstalling all are the part of process as application management. In mobile OS
management of application is going under different situation as it has limited resources as it may lack

even basic features such as a built-in file system.
HAL and Radio

This hardware abstraction layer is working for software defined radio (SDR) framework. A
HAL software device in a processor of a given SDR framework processes data and exchange messages
between waveform (FPGA) of hardware/software components. The custom and core modules
individually help in reduction of overall cost of developing HALs for software radios at various
platform.

Ribbon

This layer help to execute applications which has been downloaded from the network
dynamically. After downloading what actions, we performed on application like installing, launching,
inspecting and uninstalling all are the part of process as application management. In mobile OS
management of application is going under different situation as it has limited resources as it may lack
even basic features such as a built-in file system. Ribbon is offering an application launcher for
blackberry application. Each apps are recognised thought he icon and OS send a message to the app

after it launch successfully.
Lower layer services
Following are the basic API services:

Messaging: This selection of later provides the functionalities to going through the all step

included to send a message.
Phone: this API providing a feature to dial out services.
Address book: contain contact database and manage the user information.

Memo: API is used to activate the emulator to verifying the app that is under designing.

DDE, GJUS&T, Hisar 11 |



Mobile Application Development MCA-42

User apps: this API is managing all app requesting to use hardware resource or to fulfil their
task.

Database: this API help the developer to handle data for new application designing. The API

manages the flash file system and memory in use.
1.11. Firefox OS

Firefox OS is available in market and enable users to use lower-cost devices which offer a rich
set of built in features with social integration of Facebook and Twitter. The first mobile phone devices
are Intex Cloud FX and Spice Fire One Mi FX-1 available in Asia. The positive feedback of customer
motivates the developer to design an interactive Firefox OS. With the help of Intex and Spice
companies, Firefox OS has decided to redefined the low cost-based smartphones for entry-level

smartphone

The first launch of Intex Cloud FX mobile based on Firefox OS attained a new era of the Indian
smartphone market and proud to be the first Indian company to understand and deliver on market needs.

Firefox OS is also Linux kernel-based OS designed for smartphones and supporting devices.

This OS is designed to by the open source community of the Mozilla browser. The OS designing
and development process is entirely based on open standards and non-proprietary system. One
interesting thing is that it is a browser-based operating system developed with C++, CSS, HTML5 and
JavaScript. A web-based user interface runs the Firefox OS stack, which includes the layer known as
Gonk. Gecko is a layout engine read and renders it for the user. The system is designed to work with
HTMLS5 apps.

The first variant of Firefox OS was released in 2013 for low-end phones to make accessible for
people. Moreover, developers addon advance features to make this more competitive with existing OS
such as Android and iOS. Then Alcatel, Huawei, LG, Nexus and ZTE vendors have involved the

Firefox OS devices.
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Gaia Apps
Web APIs
Security
Gecko Runtime

Gonk Libraries

Modern FW Linux OEM Dirivers

1.12. Firefox OS Architecture
All the four sections of layer are described in this section.

Gonk Layer

Gonk layer is consist of Linux kernel and software libraries. It also includes user space as
hardware abstraction layer. Gonk layer is based on a simple Linux distribution. It includes mechanisms
of Android system. Mozilla developers stretched the layer services to assimilate the services at the
Firefox OS architecture. Gonk layer implies a fusion of various open source software, hardware and
OEM dependent components. It uses libraries for android like GPS, camera, etc. and open source
projects like libusb, bluez etc. Radio Interface Layer communicates with modem hardware in the mobile

phone. Gecko also communicates with the media server with android RPC stack.
Gecko Runtime

It is assumed as web browser engine of Firefox OS. Various applications are using this as a
service and developed by Mozilla Corp. Its target to help in internet standards and opening of web
pages of different applications. Gecko provides application interfaces with rich programming API. The
following Gecko standards are: CSS, DOM, HTML4 (HTMLS5 partially), JavaScript, MathML, RDF,
XForms, XHTML, XML, XSLT and Xpath.
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Gaia

Gaia is a topmost layer for the user interface of Firefox OS. It is indicating what we actually see
in the OS. All the front screen visibility like app launcher and all the default applications such as
camera, dialer, and other settings is a component of Gaia. All these are completely designed using
HTML, CSS and JavaScript. This is the final and user end layer of Firefox OS. Gaia provides the
WebAPIs for app developers to interact with Gecko layer and the underlying hardware layer. The
Firefox OS is openly available as open source on GitHub. it gives full access to the developer to

configure the OS as per their personal needs
Firefox OS applications

The third-party applications may be download (Firefox Marketplace) and install in the Firefox

OS which will run on Gaia.
Mobile hardware

This layer refers to the various hardware components present in a mobile like battery, camera,
GPS, Bluetooth, sensors etc. It is important to interact with the operating system with the device and
environment. A good interaction is assumed as the part of best feature phones.

1.13. iPhone OS

iPhone OS is also a smart phone OS developed by Apple and specially distributed for Apple
hardware components. This OS is currently supporting many mobile companies like iPad, iPhone and
iPod touch etc. It is considered as second OS as mobile operating system in the world, after Android.
Every variant of android is found fully in competition due to less cost. But iOS stand at second position.

After sometime apple also shown the collection of iOS application in Apple store.

The 10S user interface is based on the concept of direct manipulation, having number of
features: multi-touch gestures (swipe, tap, pinch, and reverse pinch), Interface control elements consist
of sliders, switches, and buttons, Internal accelerometers (respond to shaking the device) rotating from
portrait to landscape mode. iOS shares some frameworks such as Core Foundation and Foundation Kit
with OS X. Its Ul toolkit provides the Cocoa Touch rather than OS X's Cocoa for AppKit framework. It
is therefore not compatible with OS X for applications. Unix based shell access is not provided to users

and are restricted for application. The final versions of iOS are released annually.
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The i0OS is constructed with four major abstraction layers: Core OS layer, Core Services layer,

Media layer, and Cocoa Touch layer.

Cocoa Touch

Media Services

Core Services

Core OS

iPhone Hardware

Figure 1.7 iOS Architecture.
1.14. i0S Arcnitecture

The i0OS architecture contains layers between the top and lower layer so that they do not make
communication directly. The features at the lower layer is to provide basic services and at the higher

layers to serve as user interface and graphics.
The layered architecture explained as follows —
Core OS

The low-level technologies features are available at Core OS layer. These techniques are

Bluetooth, External Accessory support, accelerate service, security services, local authorization etc.
Core Services

There is collection of many techniques available are core services layer. Name of few are: Cloud
kit for moving data between App and iCloud. Core Foundation offers data management and service to
the iOS apps. Core Data is a one section the MVC model to handle data. Address Book give an access
to the contacts of user.

Core Motion is used handle motion-based data on the mobile. Health kit collection health related
information of the user. Core Location save information of various App like location and heading

information.
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Media

The media layer enables the features like graphics, audio and video technology of the system.
different subsets are used: Ul kit help in designing images and animation to view the content. Core
Graphics supports vector and rendering of images and work as a native engine for drawing. AV kit offer
very flexible interface to the user for video presentation.

Cocoa Touch

The cocoa touch also provides number of sub components of different services. Event kit offer
standard system interfaces for viewing and set/reset calendar-based events. Game kit is used to share
game related information online through game center. Map kit provides map application with scrollable

features a scrollable map which can be included into the app user interface.
1.15. Window OS

Window OS version for mobile is based on Window CE kernel. Initially, Pocket PC 2000 was
appeared as Mobile OS. It a set of basic applications that uses APIs of Microsoft windows. The design

of this OS is almost similar to Desktop windows.

Nokia is using the Window Phone as OS in Mobile. There are different types of variant like
Window Phone Mango, Tango and simple. Recent version of Window OS includes these features
DivX/XviD video playback support, NFC support, Bluetooth file transfers, Kid's Corner, multi-core
processor and multiple screen resolution support, removable memory card support and USB Mass
storage mode.

The replacing of WInCE-based architecture to a WIinNT kernel, allowing easy applications
porting from the desktop Windows 8 to the mobile one, mainly benefiting the tablets running the new
Windows 8 RT. Windows Phones has two distinct modes first is Windows Mobile Standard and second

is Windows Mobile Professional.

Windows CE directly provide support to industrial controllers, Internet appliances, point of sale
terminals, cameras, cable set-top boxes and communications hubs. For imbedded system we can
customize this Window CE developers can build customized Windows CE operating systems as well as

components for embedded systems.
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Few sections of the Windows CE are offered in source code so that later it can be used to

enabling hardware vendors to modify as per the configuration of their hardware.

Internet Explorer Remote

Shells CE Connection

Minimal set of :Win32 API, Sockets, TAPI

TCP/IP i
IrDA Kernel Object

PPP Storage User GDI

PC Card and Device Drivers Services

HAL & Power Management

Figure 1.8 Window CE OS Architecture.

1.16. Window CE Architecture

The architecture is set of various layers or components such as Hardware abstraction layer &
power management, device drivers, PC card services, Kernel Windows CE, User & GDI, databases and
file systems, IrDA and TCP/IP protocols, APIs, remote connectivity, shell and internet explorer. Other
embedded systems not included all of the elements discussed above. The detail descriptions of the

components are:
HAL and Power Management

The HAL allows to design an embedded system to run Windows CE on hardware platform.
HAL provides power management functions for hardware components. Windows CE does not have
memory mapping and interrupt process as in PC. A minimal interrupt routine is implemented to run
operating system in limited hardware configuration. Windows CE power functions allowing instant

on/off feature for Windows CE devices if the device has non-volatile RAM.
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Device Drivers and PC Card Services

Windows CE can support two types of device drivers: built-in drivers for permanently existing
devices and run-time installable drivers for devices that are externally attached as plug-in. Windows CE
by default support the following devices such as mouse, touch panels, ports (serial/parallel), modems,
displays, PC Card, audio, speakers and keyboards.

Kernel

The Windows CE kernel is specially designed for smart devices. It also implements the various
processes: Win32, thread, and virtual memory-based model. As in Windows NT it also supports a pre-
emptive, priority-based scheduling, synchronization primitives. moreover, it including events, mutexes
and semaphores. Kernel executes the program in RAM or ROM and uses demand paging concept. The
kernel layer also accesses the interrupt service routine as well as low thread latency for a process of
taking time less than 100 microsecond. Windows CE kernel permits for many types of real-time

systems.
USER and GDI

The USER and GDI are two separate components to provides the facilities and functionalities
for user interface. A grayscale display system is acceptable by GDI. Windows CE uses the same Win32
features for USER layer like event management, overlapping windows, user interface controls, dialog
boxes, interposes communication etc. USER also supply the features of globalization as UNICODE
character interpretation and locale NLS APIs. GDI and USER are very flexible to adjust the various

functionalities.
Object Stores

Object Store is component of intermediate layer that provides persistent data and storage
management. Persistent type of data contained in non-volatile memory such as flash memory and
battery-backed RAM. Embedded system designer can set the amount of RAM used for object storage at
runtime. The object store structure is built-up from three classes: file systems, registry and databases.
Windows CE uses three types of file systems for mobile OS: ROM-based, RAM-based, FAT file system
for storage drives, flash memory and SRAM. Win32 service allows to access these file systems in
Window CE OS.

DDE, GJUS&T, Hisar 18 |



Mobile Application Development

MCA-42

TCP/IP, PPP, and IrDA

This communications protocols provides connectivity to desktop PCs through Internet, and
Windows CE devices. The protocol stack used for connections to the standard Internet protocol TCP/IP
which is coupled with PPP. The TCP/IP and PPP protocols are used when direct cable connection is
there. Windows CE layer stack also embed the standard infrared stack named IrDA.

APIs

Windows CE OS imports a subset API from the Win32 of PC. This offer most used Win32 APIs
which is around 500. Many majorly contributed applications are designed for Windows CE using this
subset. The major apps are pocket Office and PIM applications for the handheld PC. This subset of API
is not strictly limited it allows the number of services like communications protocols APIs, Windows
Sockets, TAPI, and Uni-modem, Sockets API is interface for TCP/IP and IrDA communication. TAPI
and Uni-modem offer dialing features by modem-based applications.

Remote Connectivity

Windows CE enable the feature to connect remote access APl (RAPI) to Windows PC over the
Sockets. This service help to update the object stored in Window CE/PC both ways. different task can
be performed through remote connectivity as databases updating, viewing registry and modification

over the connection. TAPI functions also help in dial out can be completed remotely over a phone line.
Internet Explorer for Windows CE

Internet explorer is used to access the internet services for the Windows CE operating system.
Win CE internet explorer is just similar to win-PC internet explorer that is used to explore the
information from the Internet through various types of URLs and FTPs.

1.17. MIPS and ARM Processor

Computer processors were investigated in the 1937. There are few processor manufacturer
industries are AMD, IBM, Intel, Motorola, Qualcomm, Samsung etc. A small size silicon-based chip is
used to make the processor. It is fixed inside the device to perform the operation within few Nano

seconds and processing is measured in the term of megahertz. The processor is based on four primary
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segments of instruction like fetch, decode execute and write back to the memory. In every processing

unit like mobiles, laptops, computers, washing machines are using processors.
Definition of processor

The processor a set of instruction that process the specific task to a particular computer. The
processor is consisting of Arithmetic Logic Unit and Control Unit where ALU performs mathematical
operations such as additions, multiplications, subtractions, divisions etc. and the control unit manages
the operation of the instructions. The processor also interacts with the other components like i/o and

memory devices.
Types of Processors

Various types of general-purpose processors are used like embedded, microcontroller,

microprocessor, DPS and digital processor.
For mobile phone two types of process are mainly used MIPS and ARM.

e MIPS architecture-based processor is used in making smart phones, embedded systems (router
and gateway), supercomputer and Sony PlayStation.

e Both MIPS and ARM are having their own different instruction set architectures from the family
of RISC Architecture.

e The instruction sets for both architectures are fixed and same size whereas ARM consist of 16
registers while MIPS consist of 32 registers.

e ARM working with high efficiency than MIPS as ARM processors support 64-bit data buses
among the core of processor and the caches.

e ARM provides only general-purpose registers for arithmetic operations while MIPS provides

two separate registers to hold the results of multiply operation.

e ARM architecture was invented in 1985 while MIPS was in 1981 both are RISC instruction set
architecture and ARM have Memory addressing: The ARM and MIPS architectures use byte

addressing to access operands of memory.
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e Addressing modes: MIPS has three addressing modes: register, immediate and displacement
while MIPS uses three and three different variants of displacement type addressing as per x86

Architecture. Latest architecture is supporting multiple addressing mode.
1.18. Challenges of the mobile platform

Nowadays various industries are realizing the benefits of well-developed App in their business.
Application is become a best option to increase business due to the mobile in every hand. there is a high
demand of mobile app development. Several app development companies offer number of features in
Apps. During the designing of apps there are various issues and challenges depending on the developer

experience and companies.

Therefore, in the growing period of application, for developers it is important to know what

services is best or not. The following are the challenges:
Interactive apps

An interactive app may interact the customer in a great way. App with feature like built-in

sensors and easier data processing.
Involving end user

There should be suggestion of end user for the designing of app. It might help better in
popularization when launching app.

Keeping App simple

The design of app should be quite simple that can be easily understand by the user.
this can be attained by implementing a simple instruction, tutorial and structural guideline.
Power consumption and performance

App should use the minimum resources, release resources after user in idle stage. If your app

using the required set of services then it might help in less consumption of power.
Marketing the app

Overall success of app is depending on the marketing. as we know the 80-90% marketing and

10% efforts are applied on the development of App
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Selection of development technology

Selection of an appropriate development technology is the main key for the success of app. The

need of app tells better weather it is developed for native, hybrid, or a cross-platform.
Developing a world-class application

In market there are hundreds of apps available. We need to develop an app that stands out
uniquely. However, if we want to design an app for our customer, there should be intuitive design,

required features and graphics for ultimate experience of users.
Cross-platform apps

To design an app and checking on single operating systems or mobile phone is not only final
version for developing apps. This is because of various model and devices are available in market. To

keep this in mind developers should adopt app for cross platform running.
Features of the App

Innovative design always helps to increase the visitors or users. The designing of app must be
focused on the user-friendly features, recognizable designs, color combination to attract the attention of

user.
Security

Security issues are most important for developers and are new real challenges in mobile app

development. Apps should be free from any direct access and free from malwares.
Overall, each application needs a lot of attention during the development process. You should
make sure that you are developing superior apps for huge success and better solutions.

1.19. Summary

This chapter discussed the various types of operating system used for small mobile and tablet
devices. Android OS is explained with their architecture. The background study of the android
framework. It also covered the Hardware abstraction layer used for OS architecture and processor.

Section 1.18 discussed the various challenges of android application designing.

1.20. Keywords
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Android OS - An open-source operating system developed by Google for mobile devices such

as smartphones and tablets.

Java API - A set of classes and interfaces that allow developers to create applications for the

Android platform.

Linux Kernel - The core of the Android operating system, which provides basic system

functionality and manages hardware resources.

SDK - Software Development Kit, a set of tools used by developers to create applications for the
Android platform.

APK - Android Package Kit, a file format used to distribute and install applications on the

Android platform.

AOSP - Android Open Source Project, an open-source project that provides the source code for

the Android operating system.

ART - Android Runtime, a new runtime environment introduced in Android 4.4 (KitKat) that

replaces the Dalvik Virtual Machine.

Binder - A system service that allows applications to communicate with each other on the

Android platform.

Intents - A messaging system used by applications to communicate with each other on the

Android platform.
Widgets - Small applications that can be placed on the home screen of an Android device.

Fragmentation - The phenomenon of different versions of the Android operating system being

used on different devices.

Security Patch - A software update released by Google to fix security vulnerabilities in the
Android operating system.

1.21. Check your Progress

1. Androidisa

2. Android is mainly developed for

3. Android is developed by
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Latest version of Android is
enables to store the data in a structured manner in and void.

Android logo is named as

. API stands for
. Android is based on language
. APK stands for

10. virtual machine is used by the Android operating system.

1.22
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1.23
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. Self-assessment questions

. Write a short note on:

a) Buffering and spooling
b) System calls

c) System programs

. What is operating system? Discuss various services provided by operating system.
. What do you mean by multi-programming, multi-user and multi-processor OS?

. Differentiate between iPhone OS and Android OS.

. What are the different Challenges in Android application development?

. Compare MIPS and ARM processor.

Explain COCOA touch.
Describe Gonk layer. Also explain Mozilla Gecko runtime.
Discuss Android framework libraries with their classes.
. What is J2ME? Explain it major components.
. What is the latest version of the Android operating system?
. What are the main features of Android?
. How can | customize my Android device?

. What are the security features of Android?
. Answers (Section 1.20)

1. operating system

2. mobile devices
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google

Android 13

SQ lite

Bugdroid

application programming interface

Jjava

© © N o g B~ w

android package kit
10. Dalvik virtual machine
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LEARNING OBJECTIVE

Student will learn about Java Virtual Machine, Delvik Virtual Machine and its core libraries.
Then student read elements of AndroidManifest.xml, Software stack, Linux kernel, security of
Framework, Android runtime and core building blocks used to design an Android application. In last

section ends with basic example of android application.

Chapter 2. Android Framework

2.1. Introduction

In java programming language, JVM is a high-performance framework and provides better
memory management. However, we need to optimize the JVM to make it supportive for handheld and
low power devices. The Delvik Virtual machine (DVM) is designed to provide the environment for

android operating system to run on mobile devices

The design of this DVM is focused on optimization of the various services like battery life,
memory and performance of VM. The Dalvik VM was written Dan Bornstein. The compiler Dex
converts the .class files into the .dex file that is compatible with the Dalvik VM. Using Dex compiler

multiple class files can be converted into one .dex file.

The flowchart is showing the compilation process of DVM. The javac command compiles the
Java source file into the .class file. The. dex tool of DVM takes all the .class files of application and
produce a single .dex file. Dex is a platform-specific component of DVM. The aapt stands for android

assets packaging tool that handles the packaging process during .apk generation.

A detailed discussion about the use of Java Virtual Machine and Dalvik Virtual Machine. With
the android 5.0, the DVM has been replaced by ART (Android Runtime).
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Dalvik

The DVM is designed to run on various platforms. The variant UNIX OS support and running
the GNU C compiler. Both the little-endian and big-endian CPUs have been exercised and supported
implicitly and explicitly.

Core Libraries

The native code of the core libraries like dalvik/libcore or dalvik/vm/native is written in C/C++.
These libraries are expected to operate without changing in the Linux environment. The core libraries

using code from different projects including zlib, OpenSSL etc.
JNI Call Bridge

Most of the code for DVM runtime is written in C (portable). JNI call bridge is one non-portable
part of the android runtime. This help to converts an integers array as arguments of a function with
different types and calls a function. this process is similar to C conventional calling mechanism. The

open-source foreign function interface library is used when a custom bridge is not available.
Interpreter

Dalvik runtime uses two types of interpreters named "portable” and "fast”. The portable
interpreter mostly working in a single C function and compile with any system that supports GCC. If
your system doesn't have GCC then disable "threaded” execution model. For this move on the GCC
"goto table" implementation and search THREADED INTERP to modify value.

The fast interpreter uses assembly fragments written by the developer. If the current architecture
doesn’t support it then internally system will generate an interpreter out of C "stubs". The resultant
stubs are little bit slower than the portable interpreter. The services of fast interpreter are enabled
automatically. The platform that doesn’t supports native code may need to switch on the portable
interpreter. The setting of interpreter can be controlled with the dalvik.vm. execution-mode available in
system property.

The code segment is:

>adb shell "echo dalvik.vm. execution-mode = int:portable >> /data/local.prop”

>reboot
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Then the VM will start with the enabled portable interpreter.
Interpreter Switching

The DVM is using third type of interpreter for implementation known as the debug interpreter.

This is an advance variation of the portable interpreter and includes debugging and profiling features.

After configured an interpreter with debugger attaches and enabled profiling feature then the
VM will switch interpreters based on the convenient point. All these happen when GC is checking for
the safest point of their different thread with exception. Similarly, when the services of debugger detach
or profiling is disabled then the execution transfers again on "fast” or “portable” interpreter

automatically.

Jjava
Source File

javac Java
compiler

.class file

v

dx-Dex compiler

.dex file

v

aapt-Packaging

| ~al £201 4 |

Figure 2.1 Source code to .apk file processing.

2.2. AndroidManifest.xml file

This file contains various information of used packages, components of the application under

design such as activities, broadcast receivers, content providers, services etc.

The following jobs are performed by this file:
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e It protects the application from outside access for any protected parts until providing the
permissions.
e Itincludes the android API used in the application.
e |tprovides the list of documentation classes. These classes reveal profiling and other
information. When the application is published before that this information are removed.
So, this is an important xml based file for every android application available in root directory of

the app.
A snippet of AndroidManifest.xml file is:

=m anifest xmlns:android="http://schem as androi d com/apk/res/android"
package="com. sunilverma hello"
android-versionCode="1"
android-versionName="10" =
<uses-sdk
android-minSdkVersion="8"
android-targetSdkVersion="15" /=
<application
androi dicon="{@drawable/ic_launcher"
android-label=" @string/app_name"
androi dtheme="(@style/AppTheme" =
<activity
android-name="_MainA ctivity"
androi d:label="(@string/title_activity_main" =
<intent-filter>
<action androidname="android intent acion MAIN" /=
<category android name="android intent.category LAUNCHER" ,
</intent filter>
</activity>
</application>
</manifest>

[¥a
v

Figure 2.2 Elements of AndroidManifest.xml file.

Elements of AndroidManifest.xml

The elements are described as

I
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<manifest>

It is a root element of the AndroidManifest.xml file. This provides package attribute that

describes activity class package name.
<application>

application is a next element of manifest. The namespace declaration is mention here. This
element holds various sub elements (icon, label, theme etc.) of the application component such as

activity etc.
android: icon- it represents the icon for the components of all the android application.
android: label- for all the application components works as the default label.
android: theme- for all the android activities it represents a common theme
<activity>

activity is must be defined for every component in the AndroidManifest.xml file. It includes

various flag attributes such as label, name, theme, launch Mode etc.
android: label- A label displayed on the screen.
android: name Every activity class is represents by a name.
<intent-filter>

intent-filter This is a sub element of an activity describes the type of intent to which different

activity, service or broadcast receiver response.
<action>

intent-filter action is defined here. Intent-filter should have at least one action element.
<category>

an intent-filter must have a category name.

2.3. Android R.java file

This android R.java is an auto-generated file during android project creation by Android Asset
Packaging Tool (aapt) that contains the details of every component resource 1Ds for all the resources

available in res/ directory.
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If you design or add any component in the file activity_main.xml, ID of every corresponding
component is automatically generated in this file. In further this id may be used in activity source file to
perform the any task on the component. Sometime, if the user deleted the R.jar file by mistake, android

generate it automatically.

Let’s go through the R.java file. A lot of static nested classes such as menu, id, layout, attribute,

drawable, string etc are included in this file.

/* AUTO-GENERATED FILE. DO NOT MODIFY.
This class was automatically generated by the aapt tool from the resource data it
found. It should not be modified by hand */
package com gjuandroid;
public final class R {
public static final class attr {
h
public static final class drawable {
public static final int ic_launcher=0x7f020000;
h
public static final classid {
public static final int menu_settings=0x7f070000;
}
public static final class layout {
public static final int activity_main=0x7f030000;
h
public static final class menu {
public static final inf activity _main=0x7f060000;
h
public static final class string {
public static final int app_name=0x7£040000;
public static final int hello_worl d=0x7f040001;
public static final int menu_settings=0x 7f040002;
h
public static final class style {
/** here comment is written®/
public static final int AppBaseTheme=0x7f050000;
public static final int AppTheme=0x7f030001;

}
}

Figure 2.3 A sample of R.java file.

I
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2.4. Android Software Stack

Android OS is consisting of various layers of software Each layer groups several programs Each
program has its own services to provide the specific task. Android architecture is a form of the software

stack which consist of the four layers. Android consist of a Linux kernel and collection of the C, C++
libraries

These services exposed from the application framework.

Applications
Home, contact, phone, browser, gallery, ...

Application Framework
Managers for activity, window, package, ...

Libraries
SQLite, OpenGL, SSL, ...

Runtime
Dalvik Virtual Machine, Core Libraries

Linux Kernel
Display, Wi-Fi, camera, flash, IPC network (binder), ...

Figure 2.4 Android Software Stack Framework

2.5. Linux Kernel

e Android was created on the open-source kernel of Linux.
e it is heart of the architecture that exist at the root of the android architecture.

e It is responsible for the device drivers power management, memory management, device

management, and resource management.

2.6. Security

e Linux kernel provide the security issues between application and the system
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e Memory management provide the freedom or implement the app
e Process management: It is used to manage the processes well and allocate resources as per the
app needs

e Network stack. It handles the network-based activities or communication
2.7. Libraries

e The libraries are running on the top level of the Linux kernel

e it was developed with various features

e |t consists of various C/C++ libraries with numerous of open-source tools

e Some of the open-source tools are: Android Runtime, OpenGL, Webkit, Media framework,
Secure socket layer etc.

e Itis consisting of libraries of java and ART.

e Open GL This graphics libraries are used to produce 2d, 3D computer graphics for Cross
language, Cross platform interface.

e Webkit: this is an open-source web browser engine.

e It provides the functionality to display web content and to simplify page loading.

e Media framework allow us to play audio, video and record audio and videos.

e SSL libraries are used for internet security.
2.8. Android Runtime

e Android runtime layer is a subset of the libraries layer

e itis the third layer of software stack

e it provides one of the key components which is called Dalvik VM
e ItisactasaJVM which specially designed for android

e |t consumes less memory and provides fast performance
2.9. Application framework

This layer provides many high-level services to application in the form of the java. Android
framework includes the following key services name as activity manager (controlling all aspect of

application life cycle, and activity stack), window manager, viewing system, content providers (Allow
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to push and share data with the other application), Resource manager(it provide access to non-code
embedded resources such as strings, color setting, user interface layout) , location manager (provide
access to the location services by receiving an update about location ), notification manager(Allow to
display alert message and notification to the user).

Application
It is available on the top of the layer at the application layer we can write our own app and,

install it and use it. These applications are interacting with the users. Examples are games, message,

contact, phone and other components.
2.10. Android Core Building Blocks

Android is a software kits which is primarily design for mobile device and tablets with touchable
screen. It is a modified version of the Linux kernel including few minimum required features and other
open-source software package. The fundamental components of core building blocks of android are

activities, intents, content providers, fragments, views, services and XML based manifest file.

Every android application is a collection of various blocks to help developers to maintaining the
things in an organized manner. This also provide the flexibility to arrange the assets, pictures,
animations, movie clips, and implements user defined local functions. Core building blocks is a piece of
code that executing through a set of activities during the life-cycle.

All the components of application are coupled by the manifest file AndroidManifest.xml which
describes components of the application and way of interact they do.

Android Core building blocks are-

e Activity

e View

e Intent

e Services

e Content Providers
e Fragments

e AndroidManifest.xml
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e Android Virtual Device (AVD)
Activity

An activity is an entry point with single-screen interface for a user. It is found as a subclass of the
Theme wrapper class. The onCreate() callback method is used to start the activities.
Views

The basic component of the Ul (User Interface) elements in android are comes under the view
such as button, label, text, etc. All these are designed or drawn as on the screen that we can see is

considered a view.
Intent

It is process with name intent that communicates among various major building blocks. These
intents are asynchronous method. They share message to other components and doesn’t wait for the

completion of task. The intent is mainly used to invoke the available components by these steps:

e Start service

e Launch activity

e Display web page

e Display contacts list
e Broadcast message

e Dial a phone call etc.
Services

This doesn’t have any viewing components that visible to user. Service is a section of code running
in background as a process. it may run for longer time. It doesn’t interact with the user and sometime

runs after the application destroyed. There are two types of services:

e starService()

e DbindServices()
starService(): It runs in the background till the end of current task.

bindServices(): It offers a client-server based interface that allows to communicate with the

services using send or get requests.
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Content Provider

The block is most important part of application that handles the management of data & database
issues. This is also sharing the data between various components of the application on request.
applications on requests. The content provider also helps in storing the data in several ways like in

database, files, or over a network.
Fragment

It is considered the portioning of user interface in an activity area. It is a process to display

more than one fragment on the same mobile screen. So, it is assumed as a sub-activity.

;1.onCreate()
i 2.onStart()
i 3.onResume ()

v
. ................... %

E A
1.onCreate() } : i onPause()
2.onStart() i : :

3. onResume() EonResume() i
i 5 v
e .
- onStop()

onDestroy()E

Figure 2.5 Android Service life cycle.

AndroidManifest.xml

This xml file is the most important file of an android application. It contains general and security
information about the activities running in app. The file should available in our project as it is

mandatory like the web.xml file in Java.

I ——
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Android Virtual Device

It is a virtual environment of mobile device that is used to test the android application without
connecting the mobile or other similar devices. To attach simulator, we can it configure with various

setting or version of android OS as per the need of application under design.
2.11. Run apps on the Android Emulator

The Emulator kit simulates the android devices on your laptop or computer. It gives option to
test application on a variety of devices and different Android API levels without connecting physical

devices. The use of emulator offers advantages like:

Flexibility: With the existing features of simulating with various devices or levels of API. it also
rich with the predefined configuration of various types of devices like tablet, android mobile, Wear OS,

and Android smart TV devices.

High fidelity: The emulator device shows all the required components and capabilities to feel
that you are using real Android device. We can also simulate the incoming and outgoing phone call,
message, location setting, simulate different types of network speeds, rotation and other hardware

sensors simulating, accessing of Play Store etc.

Speed: When we are testing the application on simulator is much faster and easier as compare to
the physical device. You can also transfer data to the emulator devices on high speed rather than device
connected over the USB.

Most of the developer are using the emulator as the best option to test the application under

development. This topic will cover all the relevant core emulator functions.

Starts with the emulator: The emulator package comes with Android Studio software by
default, so we don't have to install it manually. The basic step for the workflow of the emulator as

follows:

Create an Android Virtual Device named AVD. Run your application on the emulator device.

Move to the emulator. Using emulator, we can perform advance option or implementation.
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Emulator device requirements:

Following are the specification of emulator in Android Studio: maximum we can assign the 8GB
RAM,64-bit Windows/macOS/Linux operating system and 16GB disk space. If you don’t have this
specification the emulator may work slower or will not work smoothly. Alternatively, you can use your

physical device to run the app.
Create an Android Virtual Device

Each component of the android emulator uses the services of Android virtual device with all the
configuration including hardware characteristics. To test the app, you need to install the AVD using

device manager. Device manager has both options to connect with virtual or physical devices.

The AVD is working as an independent device that storing everything privately like user data,
SD card, and so on. This private memory is the directory of ADV device where it is created. When you
click on load/view AVD it will automatically load the relevant directory service from the same
directory. You can also connect your device using Wi-Fi connection using pairing of mobile phone. For
this the mobile device Wi-Fi debugging option should enabled.

Virtual Device Configuration

o Select Hardware

Choose a device definition

[fy Pixel 2
Category Name Play Store Size Resolution  Density
v Resizable 6.0" 1080x2340 420dpi
1020px
Pixel XL 5.5" 1440%2560 560dpi Size:  large
Ratio:  long
Wear 05 Pixel 5 60" 1080x2340  440dpi Density: 420dpi
1820px
Tablet Pixel 4a 5.8" 1080%2340 440dpi
Automotive Pixel 4 XL 6.3" 14403040 560dpi
Pixel 4 B 57" 1080x2280 440dpi
Pixel 3a XL 6.0" 1080x2160 400dpi
Pixel 3a >3 5.6" 1080%2220 440dpi
Pixel 3 XL 6.3" 1440% 2960 560dpi
Pixel 3 B 548" 1080x2160 440dpi
Pixel 2 XL 5.99" 1440%2880 560dpi
New Hardware Profile Import Hardware Profiles S Clone Device...

? pevo: | I conce

Figure 2.6 Select device configuration for AVD.

e
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Release Name
TiramisuPrivacySandbox
AP133

S5v2 Download

5 Download

R Download

Q Download

Pie Download
Oreo Download
Oreo Download
Nougat Download

Nougat Download

Select a system image

Other Images

APl Level « ABI

AP Level

33

Android

Google Inc.

System Image

X86_64

We recommend these Google Play images because this device is

<compatible with Google Play.

Questions on AP/ level?

Seethe APl level distribution chart

-
S

Figure 2.7 Download selected device image.

48 Pair devices over Wi-Fi x

Pair new devices over Wi-Fi

Pair devices to enable wireless debugging. Pair camera-enabled devices using a QR code. Other devices can
be paired using a pairing code. Learn more

Pair using OR code Pair using pairing code

To pair an Android 11+ device
scan the OR code from your device

QR scanner available at:
Developer options > Wireless debugging > Pair using OR code

pi

Figure 2.8 Pair mobile using Wi-Fi.
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Pairing using the Wireless debugging setting on a Google Pixel phone.

2.12. Run your app on the emulator

When AVD ready and in running state to work then you can run your app it will activate the
AVD automatically. Emulator is a simple and virtual screen work with android studio/ react native tool.
So, you can run the code and see the result using the AVD. However, you may connect with your phone
physically through wire or wireless. This emulator device gives all details and features as you do with
physical devices. So, most of the developer use emulator instead of engaging your hardware mobile

phone for testing mobile application.

Ell

Create device ?

.. AP Size on Disk  Actions

513 MB

Loliepl(eA mede] 5]

o
Emulator: L Pixel 4 API 33 o — |o
=
W % 0 0 « o« m @ D &
=
=
o
- Ceonnecting to the Emulator

[m
a
=
o
=
g
+| |8

1=

Imjenu g

Figure 2.9 Emulator in starting mode.

Tool menu also provide the option to select the SDK or device manager option to start the
emulator. First time it makes take few minutes to load the application next time subsequently it will just

faster than previous run.

I
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After the loading and installing of your app. Once your app is installed on your AVD, you can
run it from the device as you run on physical device. Further you can make modification it will

automatically update in AVD when run in android studio editor.

Tools VCS Window Help My Application - activity_mainxmi [My_Application.app.main] - X

~ app ~ LPixel4APIZ3 ¥ B =3 m %5 @ L% Q
s activity_mainxml sy stringsxml € ExamplelnstrumentedTest.kt € BuildConfig.java & MainActivity.kt Device Manager o — »
. - &
= Code =M Split B Design Virtual Physical El
<?xml version="1.8" encoding="utf-8"?> 1A v ®

i : = s = . ) Create device | 7

¢ | <androidx.constraintlayouvt.widget.ConstraintLayout xmlns:android="http://schemas.android.com/apk/res/android =
xmlns:app="http://schenas.android.com/apk/res-auto" -| APl Size on Disk | Actions 2
xmlns:tools="http://schemas.android.com/tools" I:Ea:) 513MB > = 5
android:layout_width="wrap_content" 5
&
android:layout_height="wrap_content" Ei

android:visibility="visible"
tools:context=".MainActivity"

tools:visibility="visible"> Emulator: [ Pixel 4 API 33 T -

O D0« e m @D

<TextView
android:layovt_width="wrap_content"
android:layout_height="wrap_content"
android:text="Hello World!"
app:layout_constraintBottom_toBottom0f="parent"
app:layout_constraintEnd_toEnd0f="parent"
app:layout_constraintStart_toeStart0f="parent"
app:layout_constraintTop_toTopOf="parent" />

JRBRUEW B31AB 0] ol

<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="@string/button_text"
tools:ignore="MissingConstraints" />

<ImageButton
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="sunil"
android:contentDescription="@string/button_icon_desc"

Jaaojdid a1 1A

tools:ignore="MissingConstraints" />
</androidx.constraintlayout.widget.ConstraintLayout>

oW 5

@ Eventlog T Layout Inspector
1 LF Lspaces T B

S 4:29 PM
*Untitled - ﬁ = ion —
1a hard... . | *Untitled - Notepad Syllabus MAD.pdf -... W My Application - a... A T d3) ENG 82712022 %\_)

ES Terminal = Logeat N Build ¢ Profiler  $F App Inspection

Figure 2.10 Screenshot for android app output with running emulator.

I
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~ app v LPixel4API33 v P o @ 3% a2 L &
Kt € BuildConfigjava & MainActivity.kt Emulator: L, Pixel 4 API 33 o —
= Code MSplit MDesign U ® « 0 0 « o m @ O
.ayout xmlns:android="http://schemas.android
¢/res-auvto"
tools™

uoneplies nofe) 75 ajpeIo §

JaBeuey ax1aq )

)f="parent"
“ent”
="parent"”
‘ent” />

Jatojdx3 3|y @23 Q) ]

)utton_icon_desc"

tLayout>

lJopeinwg g

@) Event Log T3 Layout Inspector
11 LF 4spaces T ©

432PM
1y Application - a... ATRD) NG B

Figure 2.11 Screenshot of emulator.

Navigation the emulator device

During the running of emulator, you can use mouse in replacement of figure that we use in

physical mobile device to perform the touch screen operation.

Navigate the emulator screen

To check the application, through mouse we can select menu items and input/ output
components like text fields, button and other controls. We can also use shortcut command to use the

emulator.

Pressing Control (Command on Mac) brings up a pinch gesture multi-touch interface. The
mouse acts as the first finger, and across the anchor point is the second finger. Drag the cursor to move
the first point. Clicking the left mouse button acts like touching down both points, and releasing acts
like picking both up. Keyboard shortcuts commands can be used to perform common action. Using F1

key in window or command+/ in MacOS for the complete list of the command.

2.13. Hello Android Example
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Create new project from file menu then click on new submenu Them select basic activity
template for application. Set the name for application and location of the app directory. Select the API
for android simulator, if you have installed multiple emulators. Set the name for package and select
language.

After finishing the whole step of creating new project or activity configuration, Android Studio
will auto generate the activity class and required configuration files. Now the android project is created
and ready. Now you can open the project file explorer window and go through all the files. make a

modification in activity_main.xml or in fragment_first.xml.

5 New Project X

Y

r ----y
Phone and Tablet []

' '
Wear 05 : :

1
Androd9o. o mm==s ’
Automotive

Mo Activity Basic Activity (Material3)

G-

v v

Bottom Mavigation Activity Empty Compose Activity Empty Compose Activity (Material3)

<« ra
Ld

Previous m Cancel Finish

Figure 2.12 Screenshot of basic app selection options.

e
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i Mew Project
Basic Activity
Creates a new basic activity with the Navigation component
Name DDEGJUST]
Package name | com.example.ddegjust

Save location ChUsers\Lenovo\AndroidStudioPrajects\DDEGIUST

© Vour app will run on approximately 85.2% of devices.
Help me choose

Use legacy android.support libraries (7

Using legacy android.support libraries will prevent you from using
the latest Play Services and Jetpack libraries

Previous Mext Cancel

Language Kotlin hd

Minimum SDK APl 27: Android 8.1 (Qreo) -

Figure 2.13 Option to choose project name, language and API version.

The code of fragment.xml and snippet of activity _main.xml files are

<tmlversion="1.0" encoding="utf-8"?>
<android support.constraint. ConstraintLay out xmins:android="http://schemas.android.com/apk/res/an
droid"
xmins:app="http://schemas.android.com/apk/res-auta”
xminstools="http:f/schemas.android.com,/tools"
android:layout_width="match_parent"
android:layaut_height="match_parent"
tonls:context="first javatpaint.com welcome MainActivity">
<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_rontent"
android:text="Hello Android Example"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintleft_toleftOf="parent"
applayout_constraintRight_toRightDf="parent"
applayout_constraintTop_toTopOf="parent" /=
<fandroid support.constraint. ConstraintLay out>

Figure 2.14 Code for fragment.xml file.

MCA-42
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<7xml version="1.0" encoding="utf-&"2>
<androidx.coordinatorlayont.widget.CoordinatorLayout
xmlns:android="http://schemas.android. com/apk/res/android"
xmlns:app="http://schemas.android. com/apk/res-anto"
xmlns:tools="http://schemas.android.com/tools"
android:layout width="match parent”
android:layout:h&ight=”matcﬁ;parent”
tools:context=".MainActivity">
<oom.google.android.material.appbar.AppBarLayont
android: layout width="match parent"
android: layout height="wrap content"
android: theme="@Estyle/Theme .DDEGJUST . AppBarOverlay">
<androidx.appcompat.widget.Toolbar
android:id="@g+id/toolbar"
android:layout width="match parent"
android:layout_height=”?attrfactinnBarSize”
android:background="%attr/colorPrimary"
app:popupTheme="@Estyle/Theme . DDEGJUST . FopupOverlay" />
</com.google.android.material . appbar. AppBarLayout >
</androidx.coordinatorlayout.widget.CoordinatorLayouts>

Figure 2.15 Code for activity_main.xml file.

& FEile Edit View MNavigate Code Refactor Build Run Tools VC5 Window Help DDEGJUST - fragment_firstxml [DDEGJUST.app.main]

JDEGJUST = app  src main = res  layout g fragment_firstaml A | =
Android - @ E = | & — | § MainActivity.kt i activity_mainxml s fragment_firstxml s content_mainxml

~ 1S app
> manifests

<?xml version="1.8" encoding="utf-8"?>
& <androidx.constraintlayout.widget.ConstraintLayout xmlns:android="ht
xmlns:app="http://schemas.android.com/apk/res-auto"

e Java

' com.example.ddegjust
€ FirstFragment

& MainActivity 4 xmlns:tools="http://schemas.android.com/tools"
& SecondFragment 5 android:layout_width="match_parent"
~ [ com.example.ddegjust (androidTest) 6 android:layout_height="match_parent"

6 ExamplelnstrumentedTest tools:context=".FirstFragment">

> com.example.ddegjust (test]

<TextView
10 android:id="@+id/textview_first"
1 android:layout_width="wrap_content"

> drawable
~ layout

& activity_mainaml

12 android:layout_height="wrap_content"
& content_mainxml B drodd: text="@stri Hello Android E Lo
2 fragment.firstauml 13 android:text="@s r%ng_l ello Android Example
2 fragment_secondacml 14 app:layout_constraintBottom_toTop0f="@id/button_first"
v N menu 15 app:layovt_constraintEnd_toEnd0f="parent"
45 Menu_mainxml 16 app:layout_constraintStart_toStart0f="parent"
~ [0 mipmap 17 e app:layout_constraintTop_toTopOf="parent" />
> [Wic_launcher () 8 |
> ic_launcher_round (£) <Butten
14 navigation 20 android:id="@+id/button_first"
"Imv-gmph'm‘ 21 android:layout_width="wrap_content"
vales 22 android:layout_height="wrap_content”
& colorsxml .
N . 23 android:text="Next"
dimens (4
22 stringsaml 24 app:layout_constraintBottom_toBottom0f="parent"
> BN themes (2) 25 app:layout_constraintEnd_toEnd0f="parent"
~ xml app:layout_constraintStart_toStart0f="parent"
&5 backup_rules.xml 27 app:layout_constraintTop_toBottom0f="@id/textview_first" />
&1 data_extraction_rulesxml 28 </androidx.constraintlayout.widget.ConstraintLayout>

> @ Gradle Scripts

Figure 2.16 A look of fragment and other xml files screenshots.
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( 4:40 & =

‘ My Application

Figure 2.17 First view of designing App.

2.14. Summary

This chapter has covered the Dalvik machine framework components. Core libraries used to
handle the application request. AndroidManifest.xml and R.java is explained in detail with their all
attributes to understand the working process. The role of android software stack in accessing various
groups classes related to file, security, kernel etc. It also elaborated the Android runtime environment
for application execution, use of emulator device using AVD. Finally, this chapter end with a simple

example of android application.
2.15. Keywords

Activity: A component that provides a screen with which users can interact in order to do

something, such as dial the phone, take a photo, send an email, or view a map.

Intent: An abstract description of an operation to be performed.

I ——
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Service: A component that runs in the background to perform long-running operations or to

perform work for remote processes.
Content Provider: A component that manages a shared set of application data.
Fragment: A portion of user interface in an Activity.
View: A widget in an activity’s layout that is responsible for drawing and event handling.
Layout: An XML file that defines the architecture of an activity’s user interface.

Manifest: An XML file that describes the fundamental characteristics of the app and defines

each of its components.

Resources: Non-code files, such as strings, colors, and layouts, that are external to the source

code and provide alternative resources for localization.

Gradle: A build system that automates the process of building, testing, and deploying Android

applications.
SDK: A set of development tools that allow developers to create apps for a specific platform.

ADB: Android Debug Bridge, a command-line tool that allows developers to communicate with

an emulator or connected Android device.

AVD: Android Virtual Device, an emulator configuration that allows developers to test apps in a

virtual environment.

APK: Android Package Kit, the file format used by the Android operating system for

distribution and installation of mobile apps.

Dalvik: A discontinued process virtual machine (VM) that was the primary platform for

Android apps.

ART: Android Runtime, a cross-platform runtime environment used by Android to run apps

written in Java and other languages.

Renderscript: A framework for running computationally intensive tasks at high performance on

Android devices.
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NDK: Native Development Kit, a set of tools that allows developers to use C and C++ code

with Android apps.

Play Store: Google's official app store, where users can browse and download apps developed

by third-party developers.
2.16. Check Your Progress

1. JVM stand for

2. Compiler convert the .class file into

3. Dex tool perform the operation to collectall _ and convert into single ___ file.
4. AndroidManifest.xml contains information to connect

5. APlisan

6. DVMisa

7. DVM is written by

8. The initial tag of androidmanifest.xml file is

9. R.javais generated by

10. The major layers of the Android Software Stack are: : :
11. :

12. Fragment is a of an activity area.

13. To simulate your application android studio uses service.

14. When creating a new application, you can select language:

2.17. Self-Assessment Questions

Write in brief about Delvik Virtual Machine.

Explain the working of android emulator.

What is interpreter? explain it uses in program.
Elaborates android building blocks.

What is the use of androidmanifest.xml file android App?
Discuss the resource file of App R.java.

Explain the android software stack classes with diagram.
Compare JVM and DVM.

© N o o B~ w NP
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9. List the name of security class used in android app.
10. What is android runtime environment?

11. Explain android virtual device functioning.
2.18. Answers (Section 2.15)

Java Virtual Machine.

Delvik Virtual Machine.

Dan Bornstein

.dex file

classes, .dex file.

broadcast services

Application Programming Interface

<application>

© 0o N o g b~ w0 DD P

aapt

10. Application, Framework, runtime, Linux kernel
11. part

12. Android Emulator

13. Kotlin or Java

2.19. References/ Suggested reading
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LEARNING OBJECTIVE

This chapter will give and idea to the student to learn about basic widgets of the android
programming. This will discuss about components like Button, Toast message, Image Button, Toggle
Button, Switch Button, Check Box, Alert Dialog box, Spinner etc. After going through this chapter, you

will be familiar with these widgets and got an idea, how to use these Ul in your own App.

Chapter 3. Basic Ul Widgets

3.1. Introduction

A widget is a Ul controller of android application that is displayed on the main/home screen.
Widgets are incredibly useful tools to let you easily access your favorite programs by placing them on
your home screen. The likes of a toast widget, button widget, clock widget, etc. are likely familiar to

you.

There are several different sorts of widgets, including image widgets, collection widgets,
Checkbox, and TextView. We are given a comprehensive foundation by Android to create our own
widgets.

3.2. Working with Button

React Native is used to export a <Button/> component that uses the native button element for
Android or other devices. The <Button/> component uses title and onPress properties. However, it does
not support astyle prop, that built it hard to customize the style. We can make to styling
a <Button/> inherited from React Native is with the color properties. The image below shows an
example of two buttons for mobile devices. The first button is the default <Button /> and the second is

another default <Button/> with its color prop set to "black".

React native base code is written for this example and the Visual Studio code is used to execute

the code.
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import Feact from 'react’;
import {Text, View, StvleSheet, Pressable } from 'react-native';
export default funct on Button(props) {
const { onPress, title = 'Click me' } = props;
return
<Pressable style={stvles button } onPress={onPress}>
<Text stvle={stvles. text }={title } < Text>
</Pressable=
)
H
const stvles = StyleSheet create({
button: §
alignltems: 'center',
justify Content: 'center',
paddingVertical: 18,
paddingHorizontal - 42|
borderRadius: 4.
elevation: 3.
backgroundColor: 'green’,
¥
text: §
fontSize: 16,
lineHeight: 21,
fontWeight: 'bold’,
letterSpacing: 0 25,
color: 'black’.
¥
1k

Figure 3.1 Basic example of code written in App.js file for button.

[ ]

| > | .

Figure 3.2 Screenshots of basic android application.
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import Eeact from 'react’;
/{ Import the essential components from react-native
import {
StyleSheet, Button, View, SafeAreaView,
Text. Alert
b from 'react-native';
export default function App() {
return (
<View style={styles container}>
<Button
!/ Some properties given to Button
title="DDE GJUST"
/onPress={() == Alert. alert{'Deparment of Distance Education”)}
=
</ WView>
X
¥
/! Some styles given to button
const styles = StyleSheet create({
container: {
flex: 1.
backgroundColor: '#71EC,
alignltems: 'center’,
justifv Content: 'center’,
¥
P

Figure 3.3 Code for generating alert message.
3.3. Toast

A Toast in android is a feedback type message. It covers very small space for displaying
meanwhile overall activities are interactive and visible to the current user. It automatically disappears
after a few time spans in second. If a user tries to keep the message visible permanently then use

notification.

Other category of Toast is custom Toast where images can be considered instead of a simple
message for display. Toast class: This class provides a simple popup message that will be displayed on

the Main Activity of the Ul screen.

Toast class have two constant properties: LENGTH_LONG and LENGTH_SHORT which are
public and final type with static scope. this property helps in display of message for a longer or short

time. The methods of Toast class are:

DDE, GJUS&T, Hisar 54 |



Mobile Application Development MCA-42

public static Toast makeText (Context, CharSequence text, int duration): It consisted of text and time

duration to display the toast message
public void show (): It is used to make visible a toast message

public void setMargin(float horizontalMargin, float verticalMargin) - It update the horizontal and

vertical margin.

“This a simple toast message” is a Toast message which is displayed by clicking on ‘CLICK’
button. Every time when you click your toast message appears. You can alternatively use
showWithGravity(message, duration, gravity) to specify where the toast appears in the screen's layout.
May be ToastAndroid. TOP, ToastAndroid.BOTTOM or ToastAndroid. CENTER.

A toast showing a message on screen for a short interval. Some time it is also called popup
notification about any activity we perform on app. For example: We write a code to add a edit text

message and a button that will generate toast
First, we shall create a screen with an Edit Text (Text box to take input) and a Button.
Step 1: Create a new project in Studio with an empty activity
Step 2: Open file explorer option from left side of android app then open activity _main.xml.
Step 3: Add a button and EditText. and remove exiting xml tag lines for "hello word".
Now XML file should contain you types message.
Step 4: Save the XML file
Step 5: Open the MainActivity.kt file to add the folowing methods shown in figure

The object of EditText is messageEditText that we added in XML layout file in Step 3. A variable is
used to get the data from EditText using the text property. Setting a Toast using the code: var toast =
Toast.makeText(this, message, Toast. LENGTH_LONG).

Toast.makeText() creates a toast and it accepts three parameters:

context — The context is asking for a class for which you want to use. Usually it may be
"android.app.Activity" or "android.app.Application™ object.

text — The text to show. Can be formatted text.
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duration —A time spans for displaying a message. it can be for #LENGTH_SHORT or
#LENGTH_LONG

A variable toast is used to store the message and to make it visible call toast.show().

Step 7: We need to add on click event listener to button for toastMessage() method. Go back to the

activity_main.xml layout file and add this attribute to the Button.

sz activity_main.xml € MainActivity.kt

. android:layout_width="match_parent"
7 android:layout_height="match_parent"
tools:context=".MainActivity">
<Button
1€ android:id="@+id/toastButton"
11 android:layout_width="0dp"
12 android:layout_height="wrap_content"
13 android:text="Toast"
14 android:onClick= "toastMessage"
15 app:layout_constraintEnd_toEndOf="parent"
16 app:layout_constraintHorizontal_bias="0.5"
17 app:layout_constraintTop_toTopOf="parent"
18 app:layout_constraintStart_toEnd0f="@+id/messageEditText"
19 />
2€ <EditText
21 android:id="@+id/messageEditText"
22 android:layout_width="0dp"
23 android:1ayout_height=“wrap_contentﬂ
24 android:ems="10"
25 android:hint="Write a toast message"
26 app:layout_constraintHorizontal_bias="0.5"
27 app:layout_constraintStart_toStartOf="parent"
28 app:layout_constraintTop_toTopOf="parent"
29 app:layout_constraintEnd_toStart0f="@+id/toastButton"
3@ />

31 </androidx.constraintlayout.widget.ConstraintLayout>

Figure 3.4 Code for activity_main.xml file of the Toast.
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.....

Step 8: To hide the Keyboard after clicking on toast button we write the hide keyboard message
Now finally run this App. Enter a message inside textbox and click on the button. It will toast

the message.

y_mainxml - MainActivity.kt i AndroidManifestxml
' e e ' g

import android.widget.EditText
import android.widget.Toast

class MainActivity : AppCompatActivity() {

fun hideKeyboard(activity: Activity)

{
val view = activity.findViewById<View>(android.R.id.content)
if (view !'= null)
{
val in = activity.getSystemService(Context.INPUT_METHOD_SERVICE) as InputMethodManager
im.hideSoftInputFromWindow(view.windowToken, flags: 6)
}
}
fun toastMessage(view: View)
{
val messageEditText = findViewById<EditText>(R.id.messageEditText)
val message = messageEditText.text.toString()
var toast = Toast.makeText( context: this, message, Toast.LENGTH_LONG)
hideKeyboard( activity: this)
toast.show()
}

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity_main)

Figure 3.5 Code for MainActivity.kt file of the Toast.
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Figure 3.6 Result of the Toast App.
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3.4. Button

Button is one of the basic Ul widgets to perform some action. Button is a push type component
which has a feature to clicked or press on it to perform some action. Android framework have number
of buttons like ToggleButton, RadioButton, Simple button and CompoundButton. Button is a derived
class of TextView. But the different types of buttons are inherited from Button class. The various types
of action can be recognized through button like click, press and touch event. button is considered most
popular and click sensible component of android.

Button can be designed in numerous ways:

e Button with text.

e Button with image.

e Combined button (image + text)

Code for button in XML. Using button just write “DDE GJUST”

<Button
android:id="@++id/simpleBtn"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="DDEGJUST"/>

This section will discuss button-based alert message on mobile screen. This alert screen is a
small size window to take click-based input from user. Sometime application has some important
properties where before applying some operation, it is the need to alert user about operation and ask
again to perform operation really. So, there is a provision for this to generate a dialog box. This dialog

box will ask query with few button options.

AlertDialog.Builder class is used to design an interface for alert dialog box. Interface of the alert

box include message, button, image, and onClick functions etc.
Attributes of Button

gravity: It is used to control the text alignment like top, bottom, center, left, right, center_horizontal,

center_vertical etc.
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id: It is used to uniquely recognize button throughout the project.
<Button
android:id="@-+id/button"
text: It is used to set text value for button. Text values can be written through xml or java file also.
android:text="exit" //directly assigned
android:text="@string/exit" //from string.xml file

textColor: It is sued to set the color for text value of a Button. Color format is "#rgbh", "argb"
"#rrggbb”, or "#aarrggbb".

textSize: To adjust the text size on Button. unit of size can be in sp stands for scale independent

pixel and dp stands for density pixel.
padding: it is a space from all side as from top, bottom, left, and right.

drawableBottom: It is used to add an image in button using drawableBottom property which display
by default below the button text. There is various option to display an image like drawableLeft,

drawableRight, and drawableTop.
Similarly, there are lots of feature for shaping the button. You need to just write keyword:

"android:” then all properties will display, choose that you want to set.

<TEeSOnurces’>
zstring
name=“app_name“bEuttDnﬁﬁstring}
<string
name="exit">exit</string>
<gtring name="button">DDE
FJUST=/string>
</ resonroces>

Figure 3.7 Code for string.xml file of the Button.
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<7ml version="1.0" encoding="utf-8" 2>

<resources:
<color name="purple 200":>#FFEES6FC</color>
<color name="purple 500">#15EE00</color>
<color name="purple 700">#ESLZES</color>
<oolor name="teal 200">#FFO3DACS</color>
<color name="teal 700":=#FF013756</color>
<golor name="hlack'">#FF000000</color>
<polor name="white">#FFFFFFFF</color>

</ resources>

Figure 3.8 Code for color.xml file of the Button.

<7xml version="1.0" encoding="ntf-8"2>
<androidx.constraintlayvont.widget.ConstraintlLayout
xmlns:android="http://schemas.android.com/fapk/res/android"
xmlns: tools="http: //schemas.android.com/tools"
android:layont width="match parent”
android:layout height="match parent"
tools: context=" .MainActivity">
<Buntton
android:id="g+id/button"
style="@Estyle/Widget.AppCompat.Button.Colored"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout alignParentBottom="true"
android:layont centerHorizontal="trune"
android:onClick="exit"
android: text="@string/exit"
android: textStyle="normal |bold" />
<TextView
android:id="g+id/textView2"
android:layout width="match parent"
android:layout height="wrap content"
android:layout_ﬂbcve=“@+idfbutton“
android:layont centerHorizontal="trune"
android:gravity="center"
android: text="@string/button"
android: textSize="28sp"
android: textStyle="normal |bold"
tools:ignore="MissingConstraints"
tools:layont editor absoluteX="0dp"
tools:layont editor absolunte¥Y="1&dp" S
</androidx.constraintlayont.widget.ConstraintLayont:>

Figure 3.9 Code for activity_main.xml file of Button.
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package gjust.dde.button:

import androidx.appcompat.app.bilerthialog:

import androidx.appcompat.app.ippCompatletivity;

import android.os.Bundle:;

import android.view.View:

import android.widget.Toast:

public class Hainlctivity extends Applompatlictivity |

@Crrerride protected void onCreate (Eundle ssvedInstancel3tate] |
super.onCreate [(savedInstance3tate) ;
setContentView (R. layout . activity main); H

public void exit (View wiew) {

AlertDialog.Builder alertlialogBuilder = new LlertDialog.Builder this):
alertDialogBuilder.setTitle ("Confirm Exit 1");
alertDialogBuilder.setIcon(R.dravable.pyvthon) ;
alertDialogBuilder.setMessage ("Are you sure You want to exit"):
alertDialogBuilder.setCancelable (false) ;

alertlhialogBuilder.setFositiveButton|"Yes", (arg0, argl) -> finish{)):

alerthialogBuilder.setlegativebutton("Ho", (dialog, which) ->

Toast.makeText (Haindctivity.this, "You clicked

Ho', Toast . LENGTH SHORT) .show()):

alerthialogBuilder.setleutralButton|"Cancel", (dialog, which) ->

Toast.makeText (getipplicationContextc (), "¥You clicked

Cancel", Toast.LENGTH SHORT) .show(] ]!

AlertDialog salertDialog = alertDialogBuilder.create(] !
alerthialog.showi] !

i

Figure 3.10 Code for MainActivity.java fie of the Button.

EXIT DDE GJUST

Q‘ Confirm Exit !

Are you sure,You want to exit

CANCEL

Figure 3.11 Screenshots of the Button App with Alert Dialog Box.

DDE, GJUS&T, Hisar 62 |



MCA-42

Mobile Application Development

EXIT DDE GJUST BXIT DDE GJUST

[ in )

‘:;:: You clicked Cancel te Youclicked No

Figure 3.12 Screenshots of the Button App with Toast message.

3.5. Toggle Button

Toggle Buttons in android is just containing two state that is used to display checked/unchecked.
It is more useful when user want to change the setting among two states. For example, we use on/off
Wi-Fi, Hotspot, Bluetooth, Torch, or alignment of text in MS word etc. New android version also

supports another type of toggle button that provides slider control.

o

The class ToggleButton and Switch for slider control are both works under the

CompoundButton class. earlier SwitchCompat class used for switch button. We can add simple toggle
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button in app layout by using the ToggleButton object. SwitchCompat is a version of the Switch widget

which runs on devices back to API 7.

To make any change in state of button you can try the CompoundButton.toggle() or
CompoundButton.setChecked() method. To detect the activity of user on the button or switch we can
create a CompoundButton.OnCheckedChangeListener object and set it to the button using
setOnCheckedChangeL.istener().

For example:
val toggleb: ToggleButton = findViewByld(R.id.togglebutton)
toggleb.setOnCheckedChangeListener
{ _, isChecked ->
if (iIsChecked)
{ /l The toggle button is enabled }
else
{ !l The toggle button is disabled }

}
ToggleButton class provides the property of creating the toggle button. This class have three XML

attributes explain below with details
android:textOff - The button text when it is not checked.
android:textOn - The button text when it is checked.
android:disabledAlpha - The indicator when button is disabled.

ToggleButton class have various methods. Here we include only widely used methods
Method with details
CharSequence getTextOff()-It returns the text when button state is not checked.
CharSequence getTextOn()-It returns the text when button state is checked.

void setChecked(boolean checked)- It changes the button state.
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package com.example.togglebutton

import androidx.appcompat.app.AppCompatActivity
import android.os.Bundle

import android.widget.Toast

import android.widget.ToggleButton

class MainActivity : AppCompatActivity() {

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity_main)

val toggle: ToggleButton = findViewById(R.id.toggleButton)
toggle.setOnCheckedChangeListener { _, isChecked ->
Toast.makeText( context: this, if(isChecked)
"Wifi ON" else "Wifi OFF", Toast.LENGTH_SHORT).show()

Figure 3.13 Toggle Button code for MainActivity.java file.

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

<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auvto"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"
tools:context=".MainActivity">

<ToggleButton

android:id="@+id/toggleButton”
android:layout_width="wrap_content”
android:layout_height="wrap_content"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintEnd_toEndOf="parent”
app:layout_constraintStart_toStartO0f="parent"
app:layout_constraintTop_toTopOf="parent" />

<fandroidx.constraintlayout.widget.ConstraintLayout>

Figure 3.14 Code for activity_main.xml file of the Toggle Button.

DDE, GJUS&T, Hisar 65 |



Mobile Application Development

AR 837G O &

Toggle button Toggle button

Figure 3.15 Screenshots of Toggle button.

3.6. Switch Button

In android, Switch is a two-state user interface element that is used to display ON (Checked) or
OFF (Unchecked) states as a button with thumb slider. By using thumb, the user may drag back and
forth to choose an option either ON or OFF.

The Switch element is useful for the users to change the settings between two states either ON or

OFF. We can add a Switch to our application layout by using Switch object.

Switch button is shown below.
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By default, the android Switch will be in the OFF (Unchecked) state. We can change the default

state of Switch by using android:checked attribute.

In case, if we want to change the state of Switch to ON (Checked), then we need to set
android:checked = “true” in our XML layout file. In android, we can create Switch control in two ways

either in the XML layout file or create it in the Activity file programmatically.

& activity_main.xml € MainActivity.kt
= Code =M Spli
android:layout_width="match_parent" android:layout_height="match_parent
4 <Switch

android:id="@+id/switch1"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:switchMinWidth="56dp"
android:layout_marginLeft="180dp"

10 android:layout_marginTop="1208dp"

1 android:text="Switch-1:"
android:checked="true"
android:textOff="0FF"
android:textOn="0N"/>

<Switch
android:id="@+id/switch2"

17 android:layout_width="wrap_content"

18 android:layout_height="wrap_content"
android:switchMinWidth="56dp"
android:layout_below="@+id/switchl"
android:layout_alignLeft="@+id/switchl"

22 android:text="Switch-2:"

23 android:text0Off="0FF"

24 android:textOn ="ON"/>

25 <Button
android:id="@+id/getBtn"

w android:1ayout_width="wrap_content1
android:layout_height="wrap_content"
android:layout_marginLeft="150dp"

36 android:layout_marginTop="2008dp"

31 android:text="Check" />

32 </RelativelLayout>

Figure 3.16 Switch Button activity_main.xml file.
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The above code snippet uses a switch button setting. In which the checked attribute of switch is
set to true and property of textOff and textOn are set “OFF” and “ON”. Respectively, the same thing we
can implement in Kotlin or java program inside activity file.

Switch s = (Switch)findViewByld(R.id.switch2);

s.setOnCheckedChangeL.istener(new CompoundButton.OnCheckedChangeListener() {

public void onCheckedChanged(CompoundButton buttonView, boolean isChecked)

{
if (isChecked) { // The switch ison }

else { // The switch is off }

}
D;

Now the final code for switch button is shown in below diagram.

s activity_mainxml € MainActivity.kt
package com.example.switchbutton
[import android.os.Bundle
import android.view.View
import android.widget.Button
import android.widget.Switch
import android.widget.Toast
import androidx.appcompat.app.AppCompatActivity
class MainActivity : AppCompatActivity() {
private var swl: Switch? = null
private var sw2: Switch? = null
private var btnGet: Button? = null
2 o override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity_main)
swl = findViewById<View>(R.id.switchl) as Switch
sw2 = findViewById<View>(R.id.switch2) as Switch
btnGet = findViewById<View>(R.id.getBtn) as Button
btnGet!!.setOnClickListener { it View!
val strl: String
val str2: String
strl = if (swl!!.isChecked) swil!!.textOn.toString()
else swl!!.textOff.toString()
str2 = if (sw2!!.isChecked) sw2!!.textOn.toString()
else sw2!!.textOff.toString()
Toast.makeText(
applicationContext,
text: "Switch Button 1 - $strl \nSwitch Button 2 - $str2",
Toast.LENGTH_SHORT
) .show()

Figure 3.17 Switch button code for MainActivity.kt file.
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Finally, we may run this program in android studio and see the result on AVD emulator.

The detailed description of each attribute of switch given below:

android:id :To uniquely identify the control.

android:checked :To check the current state of switch control.

android:gravity It tells the alignment of the text like left, right, center, top, etc.
android:text :To set the text for element.

android:textOn :To set the element text when the toggle button is in the ON/Checked state.
android:textOff :To set the element text when toggle button is in OFF / Unchecked state.
android:textColor :Setting the color of the text.

android:textSize :The size of the text.

android:textStyle  :The font style of text.

android:background:Setting of the background color for button control.
3.7. Image Button

Image button is an element to display an interface for button as an image. It performs an action
when user click on the this or use tab.

It helps to display a button with image.it can be clicked or pressed by the user. Image can be
described by the android:src attribute of the ImageButton tag in XML file or in code section use
setimageResource() method. If user want to set their own image, then he may set the button background

color as transparent.

To indicate the different state of button like focused or pressed user can set different image for
both states.

In the above code section, we have set the ImageButton control showing the image placed in
drawable folder by using android:src attribute in xml file available in Layout section of application.

Other alternate is to write code in Kotlin or java for setting image source like.

LinearLayout lout = (LinearLayout)findViewByld(R.id.l_layout);
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ImageButton btn = new ImageButton(this);
btn.setimageResource(R.drawable.add_icon);

lout.addView(btn);

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical” android:layout_width="match_parent"
android:layout_height="match_parent" android:id="@+id/1_layout">>
<TextView
android:id="@+id/fstTxt" android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginLeft="160dp"
android:layout_marginTop="150dp"
android:text="First Number"/>
<EditText
android:id="@+id/firstNum" android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginLeft="1060dp"
android:ems="10"/>
<TextView
android:id="@+id/secTxt" android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Second Number"
android:layout_marginLeft="100dp" />
<EditText
android:id="@+id/secondNum" android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginLeft="160dp"
android:ems="10" />
<ImageButton
android:id="@+id/addBtn" android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:onClick="addOperation"
android:src="@drawable/add_icon" | android:text="Add"/>
</LinearLayout>

Figure 3.18 Image Button code for activity_main.xml file.
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import android.widget.EditText A1 A
import android.widget.ImageButtod
import android.widget.LinearLayout
import android.widget.Toast
import androidx.appcompat.app.AppCompatActivity
class MainActivity : AppCompatActivity() {
fun hideKeyboard(activity: Activity){
val view = activity.findviewById<View>(android.R.id.content)
if (view !'= null)
{ val im = activity.getSystemService(Context.INPUT_METHOD_SERVICE) as InputMethodManager
im.hideSoftInputFromWindow(view.windowToken, flags: 0)
Fo
override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.octivity_main)
val firstNum = findViewById<View>(R.id.firstNum) as EditText
val secNum = findViewById<View>(R.id.secondNum) as EditText
val btnAdd = findViewById<View>(R.id.addBtn) as ImageButton
val layout = findViewById<View>(R.id.l_loyout) as LinearLayout
val btn = ImageButton( context: this)
btn.setImageResource(R.drawable.add_icon)
layout.addView(btn)
btnAdd.setOnClickListener { it View!
hideKeyboard( activity: this)
if (firstNum.text.toString().isEmpty() || secNum.text.toString().isEmpty()) {
Toast.makeText(applicationContext, text "Please fill all the fields",
Toast.LENGTH_SHORT) .show()
}
else {val numl = firstNum.text.toString().toInt()
val num2 = secNum.text.toString().toInt()
Toast.makeText(applicationContext, text "SUN = "
+ (numl + num2), Toast.LENGTH_SHORT).show()
P

Figure 3.19 Image button code for MainActivity.kt file.

e
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The click event handler can be used for button by adding android:onClick attribute into the

<ImageButton> element.

AL - -

ImageButton
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AL -3 - |

ImageButton
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ImageButton
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ImageButton
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g "
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Figure 3.20 Result of the Image Button App
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The value of this attribute must be the exact name of method that we need to call on click event

response and the Activity file must implement the corresponding method of XML layout.

3.8. Check Box

A Check Box is a special case of button where it has two states (checked or unchecked). Itis a

common element available on widget. It is a good example is “Remember me” option when login in any

app. There are some other examples like to choose from a list of items or it may be mutually exclusive.

There is also option for select more than one option. In survey application checkbox is used to select

multiple options as answer. Default property of checkbox can be set by user using android:checked as

checked or unchecked

import
import
import
import
import
import

package cotm.example checkbox

atudroid. os Bundle

atudroidwidget Button

atudroidowidget. CheckBox
atudroidowidget. Toast

atudroide appeompat. app A ppC omgp atd ctivity
javalang StringBuailder

class MlainA ctivity © AppComp ats ctivity() |

lateinit var HotCoffee: CheckBox

lateinit var ColdCoffee: CheckBox

lateinit var Jandwitch: CheckBox

lateinit var button: Button

override fun onCreatesavedlnstanceState: Bundle™ {
super.onCreatel savedinstanceState)
setContentView(F layout. activity _main)
title = "DDE App™
HotCoffes = findViewEBvId(E.id.checkBox1)
ColdCoffee = findViewByld(E. id.checkBox)
Sandwitch = findViewEyld(R. id.checkBox™
button = findViewByTd(R id button)
button. setOnClickl istener §

var total&mount: Int=0
wval result = StrngBuadlden()
result.append’” Selected Items")
if (HotCoffee isChecked) {
result. append!”m Hot Coffee 120R=s"
totaldmount += 100

i

if (ColdCoffeeisChecked) |
result. append’™mn Cold Coffee 100Rs™)
totalémount += 50

i

if (BandwitchisChecked) {
tesult. append!'n Sandwitch 150Rs")
totalAmount += 150

b
result.append"'mTotal: " + totalAmount + "Rs")

ToastmakeText(applicationC ontext, resulttodtring), Toast LENGTH _SHOERT). show)

Figure 3.21 Checkbox code for MainActivity.java file.
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< Femd wersion="1.0" encoding="wtf 2" 7>
<RelativeLayout mmlns android="httpschemas android. com/apkire sfandroid"
mnlng app="httpfechemas android. comfapkires-auto"
mningtools="httpFschemas androdd comftools"
atidroidlayout width="match parent”
atidroidlayout_height="thatch_parent”
atidroidpadding="12dp"
tools:context="Mlaind ctivity" =
=TextView
androidlayout_ width="wrap content”
anidroidlayout_height="wrap content"
androidlayout_centerHorizontal="tnae"
androidlayout_marginT op="52dp"
androiditexd="DDE GITIT"
androidtextAlizrment="center"
androidtedColo="@android: colovholo_green dark"
atdroidtextBize="345p"
atidroid textBtyle="bold" /=
=TextWiew
androidlayout_width="match parent"
anidroidlayout_height="wrap content"
androidlayout_marginBottom="30dp"
androidtext="3elect Items"
androidtextAlizrment="centet"
androidtextColo="@android colovbackground  dark"
androidtextBize="24sp"
androidtextBtyle="bold|italic" f=
“CheckBox
atndroidid="[@Hd checkBoxl "
atidroid layout width="wrap content”
atidroidlayout_height="wrap content"
androidlayout_centerInP arent="tnae"
androidtext="Hot Coffie" /=
=CheckBox
androidid="[@Hd checkBoxd"
androidlayout width="wrap content”
androidlayout height="wrap contesnt"
androidlayout_below="({@1id/checkBoxl "
androidlayout _centerlnParent="tme"
androidlayout marginT op="10dp"
atdroidtext=" Cold Coffee" f=
<CheckBox
atidroidid="[@Hd checkBox3"
androidlayout width="wrap content”
anidroidlayout_height="wrap content"
androidlayout_below="{@id checkBod"
androidlayout_centerInP arent="tnae"
androidlayout_marginT op="10dp"
androiditext="Sandwitch" />
=Button
androidiad="[@Hd button"
androidlayout width="match parent”
atdroidlayout_height="wrap content”
atidroidlayout_below="{@id checkBod"
atudroidlayout_marginTop="10dp"
android text="Final Buy"
</HelativeLayout=
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Select items Select items
DDE GJUST DDE GJUST
Hot Coffie [] Hot coffie
() cCold Coffes [) <old Coffes
Sandwitck [] sanzwitck

FINAL BLY FINAL BUY
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Select items
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Figure 3.23 Result of Checkbox App.

3.9. Alert Dialog

Alert Dialog is a dialog window that prompt on the android screen. They usually show some

information and demand for user action. There are three main components that helps in building an

Alert Dialog.

e Title Text

e Message Text

e Buttons- Button have three types of variants: Positive, Negative, and Neutral
To create a new Alert Dialog, use a AlertDialog.Builder inner class.

val alertDialogB = AlertDialog.Builder(this)

e
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We pass context as a parameter inside the constructor. There are few methods used on an Alert

Dialog.

setTitle, setMessage, setlcon, setCustomTitle for a custom view. The setPositiveButton also a
string name or Button that used to activate callback method. setView is used to add a custom view

inside the alert dialog box.

e setList is used to bind an array of strings which may be displayed in the list form.

e setMultiChoiceList is also an array but here we can choose multiple items from the list of
checkBox.

e setPositiveButtonlcon is an icon set alongside the Button

e show() is used to display the AlertDialog box

e setDismissListener is help to call a trigger when alert dialog is dismissed.

e setShowListener is used to set the logic to be triggered on dismiss of alert dialog. There is some

more function which can be implemented as per requirement.

Android AlertDialog is an inherited from Dialog class. A dialog consists of the title, message,
maximum three buttons.

An object of AlertDialog.Builder class is used to make an alert dialog with positive (yes),

negative (no) and neutral (cancel) decision.

The example showing prompt an alert message on clicking a button. This dialog window may

set three decision actions as positive, negative and neutral.

<resources>

<string name=""app_name" >4 lertDialog</string>

<string name="hutton" >click button=/string>

<string name="dialogTitle">Delete File</string>

<string name="dialoghlessage" >Deletmg file may be harm your system=/string>
</resources=

Figure 3.24 Alert Dialog code for string.xml file.
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=uml version="1.0" encoding="utf-5"7=
<androidz constraintlayout widget ConstraintLayout
snlng androwd="http fschemas android. com/apldre sfandroid”
aming app="http Hachemas android com/faplk/res-auto”
aming tools="http /fschemas android comitools”
androidlayout width="match parent”
androidlayout height="match parent”
toolscontext=" MainActivity">
<Button
androidiid="{@+Hdbutton"
android:layout width="wrap content”
androtd:lavout height="wrap content”
androtd:lavout marginBottom="10dp"
android:layout_marginEnd="10dp"
android:layout marginStart="10dp"
android:layout marginTop="10dp"
androiditext="@string/button”
applayout constraintBottom toBottomOF"parent”
applavout constraintEnd toEndO="parent”
applayout constraintstart toStartOF"parent”
applayout constraintTop toTopO="parent” /=
<fandrotdz constraintlavout widget ConstraintLayout=

Figure 3.25 AlertDialog box code for activity_main.xml.
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package com. example alertdialog
import atdroid os Bundle
mport android widget Button
import android widget Toast
import atdroids appoompat app. AlertDialog
import atdroids appoompat app. App Compatictivity
class Manbctvity | AppCompatdctviey) |
override fun onCreate{savedInstanceZtate: Bundle?) |
super. cn_reatefsavedInstance State)
setContent™iew( B lavout actfiviiy meoin)
wval button = findWViewByld<Button={E. id buifon)
button, setOnClick Listener {
val builder = AlertThalog Builder(this)
builder setTitle (B string o logTitle)
Magt message for alert dialog
builder sethdle zsage(E string dfialogldessage)
builder. setlcon{android B drawable ie_dialog alert)
buider. setPositiveButton(” Yes") { dialoglnterface, wluch -=
Toast makeText{applicationContexi, "clicked yes",
Toast LENGTH LONG show()

i

builder. settleutral Button" Cancel') | dialoglnterface, which -=
Toast makeText{ applicationCaoniexi, "clicked cancel'n
operation cancel”, Toast LEMTTH LONG show)

i

Mparforming negalive aciion
builder. settlegativeButton{" Mo") { dialoglnterface, which -=
Toast makeText{applicationlontexi, "clicked No",
Toast LENGTH LONG show )
H
M Creaie the Alerilialogz
val alertDhalo g AlertDhialog = baulder create()
N Set othar dialog properties
alertDialo g setCancelable(false)
alertDialo g show()

Figure 3.26 AlertDialog Bix code for MainActivity.java file.
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AlertDialog AlertDialog

CLICK BUTTON CLICK BUTTON

e clicked yes o clicked ho

[ — 3 OOO— |
Figure 3.27 Screenshots of AlertDialog App.

3.10. Spinner

Android Spinner is working like a dropdown list used to select one option at a time from the list
of options. It shows a complete dropdown list which shows all values when click on it. We can set
default value as currently selected value. Adapter is used to bind the items to the spinner objects. We

can populate spinner with values using an ArrayAdapter in Kotlin/java file.

Android Spinner is a view of displaying one child at a time on user clicks. It allows lets the user
choose among multiple values. Let learn how to create a Spinner in layout file and set listener for the

Spinner to serve user actions like clicking, selecting a value from Spinner.

I
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=7zl verston="1.0" encoding="utf-5"7=
=LmearLayout zmlns android="http:fschemas android com/faplresfandroid”
zmlng tools="http /fschemas android combtools”
android layout width="match parent”
androtd layout_height="match parent"
android gravity="center"
android orientation="vertical"
toolsicontext="com example spinner Main Activity" >
<Spitner
android1d="@Hd/spinner_sample"
android layout width="wrap content”
androtd layout_height="wrap content"/>
=TextView
androidid="@Hd/msg"
android layout_ width="wrap content”
androidlayout_height="wrap content"
androtdtextSize="25dp"
android padding="20dp"
androwdtextColor="@color/purple_500"/>
<LinearLayout=

Figure 3.28 Spinner code for activity_main.xml file.
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package cotn example spinner
import androidx appoompat. app. AppCompatdctivity
import android os.Bundle
import android wew. View
import androtd widget AdapterView
import android widget ArravAdapter
import android widget Spinner
import android widget TextView
import cot example spinner. Eo1d *;
class Mambctivity © AppCompatdctvity (), AdapteriView Onltemn>electedListener |
var Fruits = array0f(" Banana", " Apple", "Mango", " Guava", "Pineapple",
"Grapes", "Mausmi", "Kinnu", "Papaya", " Other")
var spinner:Spinnet? = null
var textView msgTextView? =null
override fun onCreate(savedlnstanceState: Bundle?) |
super. onCreate(savedlnstanceState)
setContentView(E. layout.aciivity main)
textView msg = this findViewEvld(mesg)
spinner = this find\ViewByld{spinnar sampie)
spinner!| setOnltem>electedListener(this)
val aa = ArrayAdapter(this, android B layout simple spinner item, Fruits)

aa setDropDownViewEesource (android B layout simple _spinner drapdown_item)
spinner! | setd dapteriaa)

}
override fun onltemielected(argl: AdapterView=*=, argl: View, postion: Int, 1d:
Long) |
textView_msgll fext = "Selected : "+Fruits[position]
}
override fun ontothmgSelected{argl: AdapterView=*=) {
}

}

Figure 3.29 Spinner code for MainActivity.java file.

DDE, GJUS&T, Hisar 83|



Mobile Application Development

i |
| - ! |
12:20 @ % v4n
M Spinner Spinner
i
l
‘ )
: Bansa v | hango v
Sel ™ Banana Selected : Mango
i Mango
1 Guava :
‘ | 1
Pineapple i
Grapes |
Mausmi [
[

Kinnu |

: /{/ \\“‘._;_ u:‘,‘;ﬁ-:’

Figure 3.30 Result of Spinner App.
3.11. Summary

This chapter covered the various basic Ul components like toast, widget button, spinner,
checkbox, and alert dialog. Android Toast is a software development framework that simplifies the
process of creating and deploying Android applications. It provides an easy-to-use graphical user

interface (GUI) for developing, testing, and releasing apps quickly.

Button is a user interface element in Android that provides the user with a way to interact with

the app. It typically consists of a label, an icon, and an action when tapped. There are several types of
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buttons available in Android such as ToggleButton, CompoundButton, RadioButton and ImageButton.

Each type has its own purpose and use case scenarios.

There are various types of buttons available for use when creating Android apps including
TextViews (which display text), CheckBoxes (which allow users to select multiple items from a list),
RadioButtons (which allow users to select one item from a list) and AlertDialog boxes (which provide

notifications and confirmation dialogs).

A check box is a type of button in Android that allows users to select multiple items from a list.
It consists of a label, an icon, and an action when tapped. When the user taps on the checkbox, it will

either be checked or unchecked depending on its current state.

An alert dialog is a type of Android widget that displays notifications or confirmation messages
to the user. It typically contains two buttons (OK and Cancel) as well as text describing what action
should be taken by the user. By tapping one of these buttons, the user can accept or decline whatever

message is being displayed onscreen.

A spinner is a type of Android widget that allows users to select one item from a list. It typically
consists of an icon, a text label, and an action when tapped. When the user taps on the spinner, it will

open up a drop-down menu with available options which can then be selected by tapping one of them.
3.12. Check Your Progress

Toast widget is used to check the working of

Button has two main properties and

Buttons are divided into types.
Custom toast is used to add extra components.
Toast showing a message on screen for a

Toast message can be of

Toggle Buttons in android have two states and

Switch Buttons in android have two states and

© 0o N o gk~ w DN PRF

ImageButton take image by using function
10. For alert Dialog class is used
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11. Spinner is working like a

12. Spinner can view at a time

3.13. Self-Assessment Questions

What is widget? Explain few basic widgets used for designing an App.
Define Android button. Explain various types of buttons.

What is toggle button? In which situation we should use toggle button?
Discuss checkbox with some basic code snippet.

Define Alert Dialog. Why we use alert dialog in App.

Explain various type of properties that can be configure in alert dialog.

What is Spinner? explain its working in android application.

© N o gk~ w0 NP

Discuss the widget location in android application with example.
3.14. Answers (Section 3.12)

Application quickly

Title and onPress

four

visual

#LENGTH_SHORT or #LENGTH_LONG
short interval

checked/unchecked

on /off

© o N o gk~ w DN PRF

setimageResource()
10. AlertDialog.Builder
11. dropdown list

12. item

3.15. References/ Suggested reading

1. Headfirst Android Development, Dawn Griffiths, 1st edition, .O'Reilly
2. Android Programming for Beginners, John Horton,2nd edition, .Packt
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LEARNING OBJECTIVE

To understand the use of advance widgets like AutoCompleteTextView, RatingBar used to get

review out of few points, DatePicker to get date, and TimePicker to get time from the system, also learn
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about ProgressBar to show the processing of file, Quick Contact Budge, to display Analog Clock and

Digital Clock. You will learn how to work with hardware Button and Concept of File Download.

Chapter 4. Advance Ul Widgets

4.1 Introduction

This chapter introduces advanced Android Ul widgets, which are components that allow users to
interact with an app. These widgets include auto complete text view, rating bar, date picker, progress
bar, file download and more. This chapter will discuss how to create and use these widgets in your
Android app. Additionally, this chapter will cover how to customize the look and feel of these widgets,

as well as how to handle user input.
4.2. AutoCompleteTextView

AutoCompleteTextView is a class which is inherited from EditText class to inherit all the
properties parent class to fulfil all the requirements. This class help in to view auto completion
suggestions when user start to enter. The suggestion list displayed from the drop-down menu. The user
may select any option to replace the existing content of the textbox. Currently visible drop-down list can
be dismissed at any time through not to select any item from list or pressing the back key, or for
selection press enter key.

The list of suggested items is taken from the data adaptor. This list become visible when a given
threshold limit for number of characters are typed by the user.

A project for creating an AutoCompleteTextView control is shown to give suggestion for city

name.
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“<resourcess
<string name="app_name" >AutoCompleteTextView</string>
<string name="hint" >City Name</string>
<string name="submit" >Submit</string>
<string name="submitted lang">Selected city:</string>
<string-array name="City" >
<item>Hisar</item>
<item>Bhiwani-</item>
<item>Sirsa</item>
<item=>Rohtak</item>
<item>=Gurugram</item>
<item=>Faridabad</item>
<item>Sonipat</item>
<item>Panipat</item>
<item=>Kaithal</item>
<item>Karnal </item >
<item>Kurukshetra</item>
<string-array>
</resources=

Figure 0.1 Code for string.xml file of the AutoCompleteTextView.

=?xml version="1.0" encoding="utf-8"?=
<LinearLavout xmlns: android="http://schemas_android.com/aplk/res/android"
android-orientation="vertical "
androidlavout width="match parent"
android:lavout_height="match parent"
androi did="(@+Hdlinear_layout"
android-gravity="center">
<AutoCompleteT extView
android-id="({@Hd antoTextView"
androidlavout width="match parent"
androidlavout_height="wrap content"
androidlayout_margin="20dp"
androi d-hint="(@string/hint" />
<Button
android:id="(@+Hd'bin"
androidlayout width="wrap content"
androidlavout_height="wrap content"
androi d-text="(@string/submit"/>
</Linearl ayout=>

Figure 0.2 Code for activity_main.xml file of the AutoCompleteTextView.

I
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package com example antocompletetexiview
import android os. Bundle
import android view View
import androi dx appcompat app AppCompatA ctivity
import android widget Array A dapter
import android widget AutoComplete TextView
import android widget Button
import android widget T oast
class MainActivity : AppCompat Activity() {
override fun onCreate(savedInstanceState: Bundle?)
{
super.onCreate(savedInstanceState)
setContentView (R lavout activity_main)
val autotextView
=findViewB vIld<AutoCompl eteText View=(R.id auro Texr Iiew)
val citv= resources getString Arrav(R array . Cifv)
val adapter = ArrayAdapter(this, android R lavout simple_list_item_I city)
autotextView setAdapter(adapter)
val button = findViewByld-Button>(R id bfr)
if (button != null)
{
button ?.setOnClickListener(View.OnClickListener {
val enteredT ext = getString(R string submitted lang) +" " +
autotextView getText()
ToastmakeText(this@MainActivity, enteredT ext,
Toast LENGTH SHORT) show()
1)
h
h
¥

Figure 0.3 Code for MainActivity.kt file of the AutoCompleteTextView.

08:05:41 22 M G Lal37%, 08:06:27 208 Mo ‘Sul Ll 37%

AutoCompleteTextView AutoCompleteTextView

Hisar

SUBMIT SUBMIT

Selected city: Hisar

Figure 0.4 Screenshots of AutoCompleteTextView.
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08:06:10

AutoCompleteTextView AutoCompleteTextView

is Hisar

SUBMIT

Figure 0.5 Screenshots of AutoCompleteTextView.

4.3. RatingBar

Android RatingBar is an element in widget which is used to collect the rating from the users. It
is an expansion of SeekBar and ProgressBar to show the star ratings and this allow the user to give the

rating through the stars of the Rating bar.

We can use or set the step size parameter like android:stepSize that will reflect float numbers
such as 1.0, 1.5, 2.0, 2.5 etc. The attribute android:numStars helps to specify the counting of stars in
RatingBar. RatingBar element is specially used to get the review in rating the form users about the

movie, product, hotel experience etc.

RatingBar example is shown below.

e
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<RelativeL ayout xmlns-android="http: //schem as android com/apkres/android"
xmlns:tool s="http://schemas android com /tools"
androidlayout width="match_parent"
android:layout height="match parent"
androi d:padding="20sp"
tools:context="_MainActivity" >
<RatingBar
android:id="{@+d'ratingBar"
android:lavout width="wrap content"
android:lavout_height="wrap content"
android:lavout alignParentT op="true"
android:lavout_centerHorizontal="true"
android:-num Stars="7"
android:rating="3.0"
android:stepSize="2.0" />
<Button
android:id="(@Hd/buttonCheck"
android-layout width="match_parent"
android:lavout height="wrap content"
android-layout_below="(@id'ratingBar"
android-layout centerHorizontal="true"
android:text="Check Status" />
<TextView
android:id="@Hd/textView"
android:lavout width="wrap content"
android:lavout height="wrap content"
android:lavout_centerInParent="true"
android-textColor="(@ color/purple_200"
android:textSize="23sp" />
</RelativeLayout>

Figure 0.6 Code for activity_main.xml file of the RatingBar.

I
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package com .example ratingbar
import android.os. Bundle
import android. widget Button
import android widget RatingB ar
import android widget RatingBar. OnRatingBarChangelistener
import android widget. TextView
import android widget. T oast
import androi dx .appcompat.app. AppCom patA ctivity
class MainActivity : AppCompatActivitv() {
lateinit var ratingBar: RatingBar
lateinit var button: Button
lateinit var textView: TextView
override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView (R lavout.acivicy_main)
title = "RattingBar App"
ratingBar = findViewBvId(R .id. raringBar)
ratingBar numStars =5
button = findViewBvId(R id. burronCheck)
textView = findViewBvId(R id rexrTiew)
ratingBar_onRaringB arChangeListenear =
OnRatingBarChangelistener { . rating., ->Toast.makeT ext(
this@ MainActivity, "Stars: " +rating tolnt().
Toast LENGTH SHORT).show()

button setOnClickListener {
textView rexr = ""Y ou got " + ratingBar raring.tolnt(+ " stars"
¥
¥
3

Figure 0.7 Code for MainActivity.kt file of the RatingBar.

12:23:35 G o il 94% 4 12:23:38 902 M 0l Lul94%4

RattingBar App RattingBar App

Y & & &
)

Figure 0.8 Output of the Ratting Bar App.
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12:23:48 100 a0 Gl Ll 94% 4

RattingBar App

* %X X
)
CHECK STATUS

Figure 0.9 Output of the Ratting Bar App.

4.4. DatePicker

Android DatePicker is a user-based interface control which is opened to choose the date by day,

month and year in android application. DatePicker is also ensure that the users have enter/select a valid
date.

The DatePicker work two modes: one is the showing of complete calendar and second is
showing the dates in spinner view. The implementation of DatePicker can be in two ways either in
XML or in Activity file.

We can write code to set OnClickListener to a Button to open the DatePickerDialog. When we
choose the specific date, the date will save into a variable and displayed in TextView. If the datapicker

mode attribute is set to spinner and the date can be selected using day, month and year in spinners or a

DDE, GJUS&T, Hisar 95 |



Mobile Application Development MCA-42
e ____________________________J VIV : 1

CalendarView. The setting of spinners and calendar view can be arranged automatically synchronized.

A user can decide what type of view or both he want to use for displaying.

package com.exampl e datepicker
import android os Bundle
import android widget TextView
import android view View
import android widget. Bution
import javautil *
import android app DatePickerDial og
import android widget DatePicker
import androidx_appcompat.app AppCompatActivity
import java.text. SimpleDateFormat
class MainActivity - AppCompatActivity() {
var button_date: Button? = null
var textview_date: TextView? = null
var cal = Calendar getlnstance()
override fun onCreate(savedlnstanceState: Bundle?) {
super.onCreate(savedlnstanceState)
setContentView(R layout.activiry_main)
textview _date = findViewByld<TextView>=(R.id.text view_date_I)
button_date = findViewById=Button=(R.id. button_date 1)
textview _date!!l rexe="--/-/----"
val dateSetListener = object : DatePickerDialog . OnDateSetListener §
override fun onDateSet(view: DatePicker, vear: Int, monthOf Y ear:
Int,dayOf Month: Int) {
cal set{Calendar YEAR, year)
cal set{Calendar WVONTH, monthOfY ear)
cal .set(Calendar DAY OF MONTH, dayOfMonth)
updateDatelnView()

}
}

button_date! ! setOnClickListener(object : View OnClickListener { override fun
onClick(view: View) {
DatePickerDialog(this@Main A ctivity, dateSetListener,
cal get(Calendar F'EAR) cal get(Calendar MONTH),
cal get(Calendar DAY OF MONTHY) show()
}
1)

}
private fun updateDatelnView() {

val myFormat =" MM/ dd'yvyyy"
val sdf = SimpleDateFormat(myFormat L ocale ENGLISH)
textview date!! rexr = sdf format(cal.getTime())
}
¥

Figure 0.10 Code for MainActivity.kt file of the DatePicker.

I
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=7xml version="1.0" encoding="utf-8"?=
<LinearLayvout xmlns:android="http://schemas android com/aplkres/android"
xmlns:tool s="hittp://schemas android.com/tools"
androi d-layout_width="match_parent"
androidlayout_height="match parent"
androi d:gravity="center"
androi d-orientation="vertical"
tools: context="com exampl e datepi cker MainActivity" >
<TextView
androidid="(@Hd/text_view_date 1"
androi d:layout_width="wrap content"
android:layout_height="wrap content"
android-textSize="35dp"
androi d-padding="20dp"
android-textColor="(@color/design_default_color_primary"/=
<Button
androidid="{@Hd/'button_date_1"
androi d-layout_width="wrap content"
androidlayout height="wrap content"
androidtextColor="(@color/white"
androi d-text="Update Date" />
</LinearL avout>

Figure 0.11 Code for activity_main.xml file of the DatePicker.

13:12:04

DatePicker

2022

October 2022

UPDATE DATE

CANCEL

Figure 0.12 Screenshots of DatePicker App.
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.....

1312117

DatePicker

10/17/2022

Figure 0.13 Screenshots of the selected date of the DatePicker App.
4.5. Progress Bar

Progress Bar is an interface which is used to show the progress of the application. For example,
loading of page, downloading file progress of event to complete.

In this section we will create a progress bar example in Kotlin. It indicates a progress of an
operation that is to be performed. This feature supports two modes to show the progress: determinate
and indeterminate. The progress of any operation should be in non-interruptive way. User may show the
progress at user interface or in notification.

Indeterminate Progress

Indeterminate mode is used for the progress bar when the developer is not sure about how long
an operation will go. By default, progress bar is based on indeterminate mode and shows a circular and
cyclic animation without any mathematical indication.

Determinate Progress

Determinate mode is used for the progress bar when developer is sure about the activity and
want to show a specific quantity of progress that has been completed. For example, during unzip
process the percent showing how many contents unzipped, Amount of storing record in database and

percentage remaining to download a file from internet.
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To indicate determinate progress, the user must set the style of the progress bar in the Kotlin
based code of activity file R.style.Widget ProgressBar_Horizontal and also set the precise value of
progress. The setProgress(int) method used to indicate the process of progress bar or can be used
incrementProgressBy(int) increased by a specific amount. By default, is 100 to indicate the completion

of progress bar. Developer can adjust this value by android:max attribute.

<E elativel avout xmins:android="http://schem as androi d com/apk/res/android"

xmlns:tool s="http://schemas. android com /tools"

android:layout_width="match parent"

android:lavout height="match parent"

tools: context="_MainActivity" >

<ProgressBar
android:id="(@+Hd'progressBar"
styvle="Tandroid:attr/progressB arStyl eHorizontal"
android:lavout width="wrap content"
android:lavout_height="wrap content"
android:lavout alignParentl eft="true"
android:layout_alignParentT op="true"
android:lavout marginleft="23dp"
android:layout_marginTop="20dp"
android-indeterminate="false"
android:max="100"
android:-minHeight="80dp"
androi d:minWidth="200dp"
android-progress="1" />

<ProgressBar
android:id="(@+id'progressBar_cyclic"
android:layout_width="wrap content"
android:minHeight="50dp"
android:minWidth="50dp"
android:lavout centerVertical ="true"
android:lavout_centerHorizontal="true"
android:layout_height="wrap content"/>

<TextView
androidid="@Hd/ textView"
android:lavout width="wrap content"
android:lavout_height="wrap content"
androidlayout_alignl eft="{@+Hd'progressBar"
android:layout_below="(@Hd/progressBar" />

</BelativeLayout>

Figure 0.14 Code for activity_main.xml file of the ProgressBar.
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package com .example. progressbarl
import android.os.Bundle
import android.os.Handler
import android widget ProgressBar
import android widget TextView
import androidx. appcompat.app. AppCompatActivity
class MainActivity : AppCompatActivity() {
private var progressBar: ProgressBar? = null
private var progressStatus = ()
private var textView: TextView? = null
private val handler = Handler()
override fun onCreate(savedInstanceState: Bundle?) {
super onCreate(savedInstanceState)
setContentView(R layout activity_main)
progressBar = findViewBvId(R.id progressBar) as ProgressBar
textVlem =findViewById(R id. textVlem) as TextView
\"'-'5." oF "'".".:_'.'.'.'“ T OF t-"_?.'.f_-'-. TF &3 _}-_'_5[_ GO o .-_'_ ."...'t 0
Thread {
while (progressStatus < 100} {
progressStatus += 1

handler post {
progressBar! | progress = progressStatus
textView! ! text = progressStatus toString() + "/ + progressBar!! max
¥

trv {

R

- 4 Tie o
al IF@COMas

\;x

Thraad El eep{l CICI)
¥ catch (e InterruptedException) {
e printStackTrace()
¥
¥
}-start()
H

Figure 0.15 Code for MainActivity.kt file of the ProgressBar.

I
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17:05:149 @ 09 o *61 le% 4 17:03:14 ©

DDE Progress bar DDE Progress bar

21/100 41/100

9

Figure 0.16 Result of ProgressBar.

17:03:18 @ %99 ¥a 41 w189%4

DDE Progress bar

77/100

Figure 0.17 Screenshots of the ProgressBar App.

4.6. Quick Contact Budge

Quick contact badge is an advance interface to add contact information through android
application to mobile phone directly. Quick contact badge is usually used in app contains user
information or advice. With the help of this feature user can store given contact number, email address

without focusing on copying process. QuickContactBadge will provide an option to save the contact
using one click integration of contact.
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package com.ddegjust.quickcontactbadge
import android app Activity
import android os Bundle
import android provider. Contacts Contract
import android view View
import android widget. QuickContactBadge
import android widget TextView
class MainActivity © Activity() {
var Email: TextView? = null
var Phone: TextView? = null
var Email Pic: QuickContactBadge? = null
var PhonePic: QuickContactBadge? = null
override fun onCreate(savedInstanceState: Bundle?) {
super onCreate(savedlnstanceState)
setContentView(R layout activity_main)
Email = findViewById<View=(R.id rexr 'Tew ) as TextView
Phone = findViewB yId<View>(R id rext]Tew?) as TextView
EmailPic = findViewByld<View>(R id quic kiContactBadgel) as
QuickContactBadge
PhonePic = findViewBvyld<View>(R.id guiciContactBadge?) as
QuickContactBadge
EmailPic!!.assignContactFromEmail (" dde @gjust.ac.in”, true)
EmailPic!! seiMode(Contacts Contract QuickContact MODE MEDITA)
PhonePic!!. assignContactFromPhone(" +919728673500" , true)
PhonePic!! setMode(ContactsContract. QuickContact WMODE MEDITUM)
3
3

Figure 0.18 Code for MainActivity.kt file of the QuickContactBadge.

e
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<Relativel ayout xmlns:android="http://schemas android com/apk'res/android"
xmlns:tool s="http://schemas android com /tools"
android:lavout width="match parent”
android:lavout height="match parent"
android-paddingBottom="{@ dimen/activity_vertical margin"
android-paddingLeft="(@dimen/activity_horizontal _margin"
android-paddingRight="@dimen/activity_horizontal margin'
android-padding Top=" @ dimen/activity_vertical_margin"
tools:context="com .ddegjust.quickcontactbadge MainActivity" >
<TextView
androidid="@HdtextView]"
android:layout width="wrap content"
android-layout_height="wrap content"
android:layout alignParentT op="true"
android-layout_centerHorizontal="true"
android-layout marginTop="38dp"
androidtext="Email Contact" />
<QuickContactBadge
androidid="{@+d'quickContactBadgel"
android:layout width="100sp"
android-layout_height="100sp"
android-layout below="{@Hd'textView]"
android:lavout_centerHorizontal="true"
android-layout marginTop="18dp"
android-sre="({@drawableb" />
<TextView
androidiid="@+Hd/textViewl"
android-layout_width="wrap content"
android-layout_height="wrap content"
android-layout_centerHorizontal="true"
android-layout_centerVertical="true"
android-text="Phone Contact" />
<QuickContactBadge
androidid="{@+d'quickContactBadgel"
android-layout_width="100sp"
android-layout_height="100sp"
android-layout below="(@Hd'textViewl"
android-layout_centerHorizontal="true"
android-layout marginTop="20dp"
android-src="(@drawable/c" />
</RelativeLayout>

Figure 0.19 Code for activity_main.xml file of the QuickContactBadge.
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In existing android application when we click on any small image icon in contact option that

open a toolbar with lots of different actions like call, text or email of that person. So, the example of

quick contact badge explains it better

Add to contact X Create new contact

+2  Create new contact

Saving to
Device

Add "dde@gjust.ac.in" to contacts?

CANCEL ‘ 2 |

dde@gjust.ac.in

Home =

2440 @

X Create new contact

\
4
“

Saving to
Device

— DDE‘ w Add "+919728673500° to contacts?

CANCEL

dde@gjust.ac.in

X
Home »
1 I \ J
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> Sunil Similar Similac &
1 2 3 4 5 6 7T .8 9 0 - +91 97286 73500
qwer t y u 1 o p .

Mobile ae

asdf gh j k|

& z x cvbnm®

723 | @ ol

” . ‘ — :
— | Il

Figure 0.21 Screenshots of the QuickContactBadge.
4.7. Analog Clock and Digital Clock

Clocks components are used in android to display the time. there are three types of clock
Analog, Digital and Text.

Analog clock: Analog clock is inherited from the View class. It shows a circular clock which is
showing numbers 1 to 12 around the circle to represent the hour. Two types of hands used to indicate
the time: smaller is for the hour and longer is for minutes.

Digital clock: Digital clock is inherited from the TextView and uses a set of numbers to display
a specific time format in "HH:MM”.

The example used in this section explain it better in details. Following step should be followed

to complete the components execution.

e
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package dde gjust.analogdigital
import android os Bundle
import android view View
import android widget AnalogClock
import android widget DigitalClock
import android widget. T oast
import androidx appcompat app AppCompat Activity
class MainActivity : AppCompatActivity() {
override fun onCreate(savedlnstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R layout aciviry_main)
val simpleDigital Clock = findViewBvId<View>E.id.simpleDigitalClock) as
Digital Clock
val simpleAnalogClock = findViewBvId<View=R.id.simplednalogClock) as
AnalogClock
simpleAnalogClock. setOnClickListener {
Toast makeT ext(this@MainA ctivity. "Analog Clock”.
Toast LENGTH _SHORT)
show()

¥
simpleDigital Clock setOnClickListener {
Toast makeT ext(this@MainActivity, "Digital Clock”,
Toast LENGTH SHORT)
show()
}
h

h

Figure 0.22 Code for MainActivity.kt file of the Analog and Digital Clock.

<resourcess
<string name="app name">AnalogAndDigital</string>
<string name="hello_world">Hello worl d!</string>
<string name="action settings">Settings</string>
<string nam e="an alog Clock">Anal og Clock</string>
<string nam e="digital Clock" =Digital Clock</string>
</resources>

Figure 0.23 Code for String.xml file of the Analog and digital clock.
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<Relativelayout

xmlns:android="http://schem as_android com/apk/res/android"

amlns:tools="http://schemas android com /tools"

android-layout width="match parent"

android:lavout height="match parent"

tools:context="_MainActivity" >

<TextView
android:id="@+Hd text Viewl"
android:layout_width="wrap_content"
android:layout_height="wrap content"
android-lavout centerHorizontal="true"
androi d-text="(@string/analogClock” android:textSize="215sp"
androi d-textStyle="bold" />

<AnalogClock
android:id="(@+d/simpleAnalogClock"
android:layout_width="wrap_content"
android:lavout height="wrap content"
android-layout centerHorizontal="true"
android:lavout marginTop="30dp" android:background="&ff0"
android:padding="50dp" />

<TextView
androidid="{@Hd/text View2"
android:layout width="wrap content"
android-layout_height="wrap content"
android:layout_below=" @+ d/simpleAnal ogClock"
android-layout centerHorizontal="true"
android:lavout marginTop="50dp"
android-text="(@string/di gital Clock"
android-textSize="253sp" android:textStyle="bold" /=

<DigitalClock
androi d:id="(@+Hd'simpleDigital Clock"
android:lavout width="wrap content"
android:layout height="wrap content”
android:layout_below="@Hd'textViewl"
android:lavout centerHorizontal="true"
androidlayout_marginTop="20dp"
android:background="#{f0" android:padding="20dp"
android-textColor="#f0f" androidtextSize="25sp"
androi d-textStvle="bold" />

</RelativeLayout>

Figure 0.24 Code for activity_main.xml file of the Analog and digital Clock.
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Figure 0.25 Output of the Analog and Digital Clock.
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4.8. Working with hardware Button

A wear OS based device contains multiple physical buttons. These physical buttons are known
as stems. Wear OS devices usually have at least one button that is power button. There may be multiple
functional buttons present with devices.

Different types of configurations can be used for each of these button types. OS buttons: It is
reserved for system-based actions like turning power on/off. Multifunction buttons have multifunctional
feature like single press, press and hold, press for a prespecified second to activate any action.

Sometimes bination actions are performed like play/pause. The user primarily uses your app
without the user looking at the display. These keys are also helpful to execute any event without looking
at the mobile screen. Single press button is a "start" and "stop” button on stopwatch design through
binary action

To get the information about number of buttons available on the device you can use the method
WearableButtons.getButtonCount(). There are multifunction buttons are also available. So, we can
minus one from the count of all buttons because the first button is usually the power button.

Keycodes for each button is mapped to an integer constant value from the class KeyEvent. The

detail shown below with keycode property value
MF button1 KEYCODE_STEM_1
MF button2 KEYCODE_STEM_2

MF button 3 KEYCODE_STEM 3
We can get these keycode and apply to some targeted action. To check the button, press status

use the onKeyDown() method.

A new device launched with specific physical keys, such as back key, home key, power key,
volume keys etc. These keys respond when you press it. As we know that volume key increase and
decrease volume on a single press with some pre-specified step. Power key locks the device on a single
press, while on a long press switches on or off the device. This section designs an application to confirm
the pressing of hardware key with some notification through toast message.

In every application there can be a special use of same key as multi-functional. Google assistant
open when home key is pressed for a long. Volume key can be used to set screen brightness. We can

configure key in mobile settings for shortcut use.
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=?xml version="1.0" encoding="uif-8"?=
<androidx_constraintlavout widget Constraintl avout
xmlns android="http://schemas android com/apkres/android"
amlns app="http://schemas android com/apk/res-anto"
xamlns:tool s="http://schemas_android com/toals"
android:lavout width="match_parent"
android-layout_height="match parent"
tools: context="_MainActivity" >
<TextView
android-layout width="wrap content"
android:lavout height="wrap content"
android-text="Department of Distance Education GJUST Hisar"
app:layout_constraintBottom _toB ottom Of="parent"
app:layout_constraintEnd toEndOf="parent"
app:lavout constraintStart toStartOf="parent”
app:lavout constraintTop toTopOf="parent”
tools:ignore="HardcodedT ext" />
</androidx constraintl avout. widget. Constraintl ayout™>

Figure 0.26 Code for activity_main.xml file of the Hardware button.

package com.example.filedownload
import androidx.appconpat.app.Applfonpathctivity
import android.os.Bundle
import android.view.EKeyEvent
import android.widget.Toast
class Mainfctivity : AppCompathActivity() {
override fun onCreate (savedInstanceState: Bundle?) {
super.onCreate (savedInstanceState)
setContentView (R.layout.activity main)
}
override fun onKeyDown(keyCode: Int, event: EeyEwvent?): Boolean {
when (keyCode) {
EKeyEvent.KEYCODE VOLUME DOWN ->
Toast.makeText (applicationContext, "Volums Down Eey Pressed",
Toast.LENGTH SHORT) .show ()
KeyEvent.KEYCODE VOLUME UP ->
Toast.makeText (applicationlontesxt, "Volums Up ey Pressed"”,
Toast.LENGTH SHORT) .show()
KeyEvent.KEVCODE BACK -
Toast.makeText (applicationContsxt, "Back ey Pressed",
Toast.LENGTH SHORT) .show ()
}

return true

Figure 0.27 Code for MainActivity.kt file of Hardware button App.
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Figure 0.28 Screenshot of the Hardware button App.

21:21:56 @ %09 Mo 4l il 74% 4

Hardware Button

Department of Distance Education GJUST Hisar

Back Key Pressed

Figure 0.29 Code screenshot of hardware button App.
4.9. File Download.

File download is a special type of interface to interact with internet activity. A DownloadManager class
is used to perform the download action. Here, we are going to learn how to download files from the
URL using DownloadManager class in android. Here we will just copy the file link and paste in the text
filed. When we click on the Button it will be downloaded automatically to our phone storage. This is a
common way to download file or we can also download FAQ of any app automatically

Almost steps are same except the AndroidManifest.xml file updating. Here we have set the

internet permission to download the file.
<uses-permission android: name="android.permission.INTERNET"/>

Remaining you can copy and paste the code in relevant file.
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<uses-permission android-name="android permission INTERNET" >
</uses-permission>

<uses-permission

android:name="android permission. WRITE EXTERNAL STORAGE">

</uses-permission>

Figure 0.30 Add following code line in AndroidManifest.xml file.

=?xml version="1.0" encoding="uif-8" 7=
<LinearLavout
xmlns:android="http://schemas. android com/apk/res/android"
xmlns:tool s=="http://schemas android com /tool s"
android:layout width="match parent"
android:layvout_height="match_parent"
android:layout gravity="center"
android:gravity="center"
android:orientation="vertical"
tools: context=" MainActivity" >
<EditText
android-id="@Hd/textlink"
android:layout width="match_parent"
android:layout height="wrap content"
android-layout_marginTop="100dp"
android:layout marginStart="20dp"
android-layout_marginEnd="20dp"
android-hint="Enter link here"
android-padding="10dp"
android:textColor="(@color/black”
android-textSize="20sp" (=
<Button
android:id="({@+id'downl oad"
android:layout width="match parent"
android:layout_height="wrap content"
android:text="Download File" /=
</LinearL ayout>

Figure 0.31 Code for activity_main.xml file of the File Download.
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package dde gjust. downloadfile
import android app DownloadManager, import android content Context
import android net U, import android os Bundle
import android os Environment | import android view View
import android widget EditText, import android widget Button
import android widget Toast
import androidx activity result contract ActivityResultContracts
import androidx.appcompat.app AppCompatActivity
import javaio File
class MainActivity - AppCompatActivity(} {
private lateinit var downButton: Button
private lateinit var enterlink: EditText
private var permission=>{
private val requestPermissionl auncher=registerForActivityResult
{ActivityResultContracts. RequestPermiss on())
fpermission=iffit) {1 } else { 0 } }
protected ovemde fun onCreate(savedInstanceState: Bundle?) {
super.onCreatesavedInsianceStaie)
setContent View(R layout.activity_main)
downButton = find ViewById(R.id.dowl oad)
entertlink = findViewById(Rid rexaling
downButton.setOnClickListener {
request PermissionLamcher launch(android Manifest permission WRITE EXTERNAL STORAG

if (permission=1) {
download(enterlink _text toString (), "DDE Programmet")

} ese {
ToastmakeText(this, "Permission Denied", Toast LENGTH LONG).show()
Pyl
private fim download(url: String | filename String) {
try {
var manager = getSystemService(Context DOWNLO4D SERFICE) as
DownloadManager

val uri: Uri = Uri parse{url)
val request = DownloadManager Request(uri)
request. setAllowedNetworkTvpes(DownloadManager Request VETTFORE MOBILE or
DownloadManager Request NETFORE_WIFT)
setMimeType("image|jpez")
setAllowedOverRoaming(false)
setTitle{filename)
sefNotificationVi sibility(DownloadManager Request. FTSIBILITY FISIELE NOTIFY COMPLE
TED)
setDestinati onInExternal PublicDir(
Environment DIRECTORY PICTURES,
File sgparator + filename
)
manager enquensrequest)
ToastmakeText(this, "Image downloaded", Toast. LENGTH LONG).show()
} caich (e Exception) {
ToastmakeText(this, "image download failed", Toast LENGTH LONG).show()
P

Figure 0.32 Code for MainActivity.kt file of the File Download.
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Figure 0.33 Screenshots of File download App.

4.10. Summary

This chapter has covered all the advance topic of Ul widgets. Auto complete text view is used to
select the complete name of content as mentioned in the list. Ratting bar is used to collect the feedback
from user for pre specified range. Progress bar indicate the process completion ratio. This chapter also
discussed the Quick contact badge which is used to save the contact number quickly in contact list.
After the few topics such as Analog clock, digital clock, detection of hardware button pressing, file
downloading from internet were discussed. Overall, this chapter update the reader with recent and most

important components of android application
4.11. Check Your Progress

1. AutoCompleteTextView is a subclass of

2. For auto completion of text, the suggestion items taken from
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Rating bar is an expansion of

For step size of rating bar tag is used.

. To specify the counting of star tag used.

3

4

5

6. DatePicker class is used to set
7. To selected the specific date class is used.

8. Android studio program can be written in language.

9. When application operation time not confirmed then __ mode is used.
10. Is used to add contact through android application.

11. Analog Clock is inherited from

12. Digital Clock is inherited from

13. Hardware button is used to perform

14. A file is downloaded using

4.12. Self-Assessment Questions

What is the use of AutoCompleteTextView class in designing app.
Discuss the various types of rating used to get feedback from user.
Explain the working of DatePicker class.

What is progress bar? Discuss both types of progress bar.

Why we use QuickContactBadge class in App?

Explain the various attributes and classes of Analog and Digital classes.

N o a ~ w Dnh e

Mention the name of wear code used to detect hardware key pressed or not. Explain in
detail.

8. How file downloading is performed i application? Explain.
4.13. Answers (Section 5.11)

EditText
DataAdapter
SeekBar and ProgressBar

android:stepSize

a > w e

android:numStars
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6
7
8.
9

10.
11.
12.
13.

Date
DatePickerDialog
Java and Kotlin
Indeterminate
View class
TextView class
Multiple function
DownloadManager

4.14. References/ Suggested reading

1. Headfirst Android Development, Dawn Griffiths, 1st edition, .O'Reilly

2. Android Programming for Beginners, John Horton,2nd edition, .Packt
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LEARNING OBJECTIVE

To understand and learn about Activity, Intent & Fragment. How activity handle the all
components of android application. Also learn the use of intent and its type. How to divide android

activity areas in different fragments.
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Chapter 5. Activity, Intent & Fragment

5.1. Introduction

This chapter discussed about the core components of Android App like Activities, Fragments,
and Intents. An activity is a user interface component that is mainly used to construct a single screen of
the application and represents the main focus of attention on a screen. An activity can host one or more
fragments at a time. Fragments, as tablets emerged with larger screens, are reusable components that are
attached to and displayed within activities. It is basically a piece of an activity that enables more
modular activity design. We can call a fragment is a kind of sub-activity. It is always hosted by an
activity. It has its own layout and its own behavior with its own life cycle callbacks. We can add or
remove fragments in an activity while the activity is running. It is possible to develop a Ul only using
Activities, but this is generally a bad idea since their code cannot later be reused within other Activities,
and cannot support multiple screens. Activity is the Ul of an application through which user can interact
and Fragment is the part of the Activity, it is a sub-Activity inside activity which has its own Life Cycle
which runs parallel to the Activities Life Cycle.

5.2. Activities

e Activity is one of the most important components for any android app.
e Activities are the User Interface (Ul) screens which user see.

e Itis similar to the main() function in different programming languages.
e It is the main entry point for user interaction.

e You can have multiple activities in your app.

e All your activities must be declared in the manifest file, with their attributes.

Every activity has different functions throughout its life, onCreate(), onStart(), onResume(),

onPause(), onStop(), onRestart(), onDestroy().

Below is the image from android’s documentation, which clearly shows the lifecycle of an

android activity.

5.3. Fragments

DDE, GJUS&T, Hisar 120 |



MCA-42

Mobile Application Development
1

In most of the applications these days, fragments are largely used. As there are a lot of android
devices with different resolutions, it’s a bit tough to handle all of those, that’s where fragments come

handy. We can combine 2 or more fragments and show them in an activity.

A Fragment is a component that is used by an activity. Even though it is used by an activity, it has its

own lifecycle.

There are different types of fragments which you can extend:

¢ DialogFragment

e ListFragment

—
i

Figure 5.1 Lifecycle of Android Activity.
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e PreferenceFragment.
Here are the important things to understand about fragments:

e A Fragment is a combination of an XML layout file and a java class much like an Activity.
e Using the support library, fragments are supported back to all relevant Android versions.
e Fragments encapsulate views and logic so that it is easier to reuse within activities.

e Fragments are standalone components that can contain views, events and logic.

Within a fragment-oriented architecture, activities become navigational containers that are

primarily responsible for navigation to other activities, presenting fragments and passing data.
The main classes used for fragments are:
FragmentActivity: It is a base class for activities.
Fragment: It is a base class for each fragment.
FragmentManager: It handles object inside activity
FragmentTransaction: It is sued to perform atomic operations like replace/add a fragment.
Importance of Fragments
There are many use cases for fragments but the most common use cases include:

Reusing View and Logic Components - Fragments enable re-use of parts of your screen
including views and event logic over and over in different ways across many disparate activities. For

example, using the same list across different data sources within an app.

Tablet Support - Often within apps, the tablet version of an activity has a substantially different
layout from the phone version which is different from the TV version. Fragments enable device-specific

activities to reuse shared elements while also having differences.

Screen Orientation - Often within apps, the portrait version of an activity has a substantially
different layout from the landscape version. Fragments enable both orientations to reuse shared

elements while also having differences
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Figure 5.2 Life Cycle of the Android Fragment.
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5.4. Intents

Intent is one of the most important and most used app components of an android application.
Using Intents, you can call to other app components or to other activity or also call other applications on
your mobile phone. It is used to passing information from one activity to another activity that means it

is data carrier through object.
Intent intentobj = new Intent(getApplicationContext(), AnotherActivity.class);
startActivity(intentobj);

Intents are of two types:

Explicit Implicit

Figure 5.3 Types of Intent.

Explicit

Explicit Intents where you call another activity or something with a class name. For instance,
you can call another activity when some action happened in one activity. So, you here explicitly specify
which activity to call.
Implicit

Implicit Intents where we do not specify a class name but specify some sort of action, which can
be handled by some other inbuilt apps or some other apps. For instance, you may want to open a
camera, showing a map, sending emails etc. Here, you don’t directly call camera app or map app, you
will just specify the action.

All these three components are explained with one example where we are switching from one
activity to next activity through intent and every activity may have one or two fragments. Below is a
simple application which has one button in one activity and when clicked to goes to other activity using

intent and in the other activity, two fragments are shown.
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Now an example of an Activity, Intent, Fragment are discussed below with code and results.
Let’s start to implement the Intent to show the basic use. In this example we will move from first

activity to next and open a web page on new activity. This example covers both type of Intent.

5.5. Activity Example

package gjust dde. activity;
import android os Bundle;
import androidutil. Log;
im port androi dx appcompat.app AppCompat Activity;
public class HomeActivity extends AppCompatA ctivity {

private static final String HOME ACTIVITY TAG=
Hom eActivity class getSimpleMName();

private void showLog(String text){

Log d{HOME ACTIVITY TAG, text);

¥

@Override  public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
showLog(" Activity Created'); }

@Override  protected void onRestart(}{
super.onFestari(),/ 'call to restart after onStop
showLog(" Activity restarted"); }

@Override  protected void onStart() {
saper_onStart( ), soon be visible
showLog(" Activity started'); }

@ Override  protected void onResume() {
super.onResume(); visible
showLog(" Activity resumed ');

¥

@ Override protected void onPause() {
super.onPause(); Tmisible
showLog(" Activity paused');

¥

@ Override  protected void onStop() {
super.onStop();
showLog( " Activity stopped');

¥

@ Override  protected void onDestroy() {
super.onDestrov();
showLog(" Activity is being destroved');

h

h

Figure 5.4 Code for MainActivity.java of the Activity.

e
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=?xml version="1.0" encoding="utf-8" 7=
<manifest xmlns:android="http://schemas android com/apk/res/android"
xmlns:tools="http://schemas android com/tools" >
<application
androi d-allowBackup="true"
android-dataExtractionRules="(@xml/data_extraction_rules'
androi d-fullBackupContent="{@xml backup_rules"
android-icon="(@mipmap/ic_launcher'
android-label="@string/app_name"
android-roundlcon="{@mipmap/ic_launcher round"
androi d:supportsRtl="true"
android:theme="@style Theme Activity"
tools:target Api="31">
<activity
androidname="_HomeA ctivity"
android-exported="true" >
<intentfilter>
<action android-name="android intent action MAIN" />
<category android-name="android intent category LAUNCHER" />
</intent filter>
<meta-data
android:name="android app lib_name"
android-value="" />
</activity>
</application™
</manif est>

Figure 5.5 Code for activity_main.xml of the Activity.
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Dear Students, DDE GJUST, This is an Activity area

Figure 5.6 Screenshots of the Activity App.

<?xml version="1.0" encoding="vtf-8"7>

<androidx.constraintlayout.widget.ConstraintLayout xmlns:android="http://sche

='coge SHIPIT EILEsIgn | L) WY W ) L -
T

Activity1

xmlns:app="http://schemas.android.com/apk/res-avto"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"
tools:context=".MainActivity">

<TextView

android:layout_width="wrap_content”
android:layout_height="wrap_content"

android:text="@string/dear_students_dde_gjust"

app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintEnd_toEndOf="parent"

androidx.constraintlayout.widget.ConstraintLayout  * TextView

v T~ package:mine

ity
ity
ity
ity
wvity

gjust.
gjust.
gjust.
gjust.
gjust.
gjust.

dde

dde

dde

.activityl
dde.

activityl

.activityl
dde.
dde.

activityl
activityl

.activityl
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Activity stopped

Activity is being destroyed
Activity Created

Activity started

Activity resumed

Expecting binder but got null!

Figure 5.7 Screenshots activity creation.
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5.6. Intent example

=?xml version="1.0" encoding="utf-8"?=
<manifest xmlns:android="http://schem as android.com/apk/res/android"
package="com example android intents" >
<application
android-allowBackup="true"
android-icon="@mipmap/ic_launcher"
android:label=" [@string/app_name"
android-supportsRtl="true"
android:theme="(@style/ Theme AppCompat Light" >
<activity android:name="gjust.dde.intent MainA ctivity"
android-exported="true" >
<intent-filter>
<action androidname="androi d.intent action MAIN" />
<category android-name="android intent categorv LAUNCHER" /=
</intent filter>
</activity>
<activity android:name="gjust.dde.intent. SecondActivity" >

</activity=>
</application>
</manifest>

Figure 5.8 Code for Manifest.xml file of the Intent.

package gjust. dde intent;
im port android os Bundle;
im port android widget. T oast;
im port androidx_appcompat app AppCompat Activity;
public class SecondActivity extends AppCompatA ctivity {
@ Override
protected void onCreate(Bundle savedInstance State) {
super_onCreate(savedInstanceState);
setContentView(R layout secondactivity);
Toast. makeText(getApplicationContext(), "Now vou are at second
Activity" . Toast LENGTH LONG) . show();
h
h

Figure 5.9 Code for SecondActivity.java file of the Intent.
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<R.elativel ayout xmlns: androi d="http://schemas android com/apk/res/android"
xmlns:tools="http://schemas.android com/tools"
android:layout width="match parent"
android-layout_height="match parent" android-paddingl eft="10dp"
android-paddingRight="10dp"
androi d-padding Top="10dp"
android:paddingBottom="10dp" tools:context="_MainActivity">
<TextView
android:layout width="wrap content"
android:layout_height="wrap content"
android-textAppearance="Tandroi d-attr/text AppearanceMedium"
android:text="@string/now_check_the both_activity_operations"
android:layout centerHorizontal="true"
android-textAlignment="center"
android:id="(@+Hd/ text View2"
android-clickable="false"
android:layout_alignParentTop="true"
android:layout_alignParentStart="true"
android:layout marginT op="42dp"
androi d:-background="#3e7d02"
android-textColor="=ffffff" />
<Button
android-layout_width="wrap content"
android:layout_height="wrap content"
android:text="@string/explicit_intent"
android:id=" [@Hd explicit_Intent”
android:layout_alignParentTop="true"
android:layout centerHorizontal="true"
android-layout marginTop="147dp" />
<Button
android:layout width="wrap content"
android-layout height="wrap content"
android:text="@string/implicit_intent"
android:id="[@Hd/ implicit_Intent"
android-layout centerVertical="true"
android:layout centerHorizontal="true" />
</RelativeLayout>

Figure 5.10 Code for activity_main.xml file of the Intent.
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}
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package gust dde intent;

im port androi dx appcompat.app. AppCompat Activity;

im port androi d content Intent;

im port android net Uri;

im port android os. Bundle;

im port android widget. Button;

public class MainActivity extends AppCom patA ctivity {
Button explicit btn, implicit bitn;

protected void onCreate{Bundle savedInstance State) {

super.onCreate(savedInstanceState);
setContentView (R layout.acivity main);
explicit_btn = (ButtonfindViewById(E id explicit Tntenr);
im plicit_btn = (Button) findViewBy Id(R id implicit _Intent);
explicit_bitn setOnClickListener(v > {

Intent intent = nmew Intent{getBaseContext(),

SecondActivity class);
startA ctivity(intent);

im plicit_btn setOnClickListener(v = {
Intent intent = new Intent{Intent ACTION VIEW);
intent setData(Uti _parse(" https://www.gjust.ac.in'"));
startA ctivity(intent);

Figure 5.11 Code for MainActivity.java file of the Intent.

11:04 & @ *al 1111 4 6
Intent

Now check the both activity operations|
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Welcome to Chrome

IMPLICIT INTENT By using Chrome, you agree to the Google Terms

of Service, and the Google Chrome and Chrome 0S

Additional Terms of Service.

. Help make Chrome better by sending usage
statistics and crash reports to Google.

Accept & continue

Figure 5.12 Screenshots of the Intent.
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Here, is the Second Activity

!. Now you are at second Activity

- — |
Figure 5.13 Screenshots of the Intent.

5.7. Fragment example

<?xml version="1.0" encoding="utf-8"2>
<TESONroes>
<color name="purple 200">3#FFBBE6FC</color>
<color name="purple 500">3FFE200EE</color>
<color name="purple TO00">3%FF3700B3</color>
<color name="teal 200">3FFO3DACS</color:>
<color name="teal 700">#FF018786</color:
<oolor name="black":>$#000</color>
<golor name="green">$0£0</color>
<oolor name="white":>$2R4227</color>
<color name="button background color":>#525</color>
</ resouroes:

Figure 5.14 Code for color.xml file of the Fragment.
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=7xml version="10" encoding="utf-8" 7=
<manifest xmlns:android="http://schemas android com/apk'res/android"
package="com_ abhiandroid fragmentexample" >
<application
androi d:allowBackup="true"
android-icon="(@mipmap/ic_launcher"
android:label="@string/app_name"
android:theme="(@style/Theme AppCompat Light" >
<activity
android:nam e="gjust.dde fragment MainActivity"
android:label="@string/app_name"
android-exported="tre">
<intent-filter>
<action android-name="android intent action MAIN" /=
<category android:name="android intent category LAUNCHER" />
</intent filter=
<factivity>
</application>
</manifest>

Figure 5.15 Code for AndroidManifest.xml file of the Fragment.

package gjust dde fragment;
im port android. app Fragm ent;
im port android.os Bundle;
im port android view Layoutlnflater;
import android view . View;
im port android view ViewGroup;
im port android widget Button;
import android widget. Toast;
public class FirstFragment extends Fragment {
View view;
Button firstButton:
@Override
public View onCreateView(LayoutInflater inflater, ViewGroup container,
Bundle savedlnstanceState) {
view = inflater.inflate(R layout firsgfragment, container, false);
firstButton = (Button) view findViewById(R id firsiB utton);
firstButton setOnClickListener(new View OnClickListener() {
@ Owverride
public void onClick{View v) {

Toast. makeText(getActivity(), "1st Fragment",
Toast LENGTH LONG).show():
¥
1 _
refurn view;
3
3

Figure 5.16 Code for FirstFragment.java file of the Fragment.
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<LinearLayout
xmlns:android="http://schemas.android. com/apk/res/android"”
xmlns: tools="http://schemas.android.com/tools"
android:layout width="match parent"
android:layout height="match parent"
android:orientation="vertical"
android:paddingBottom="10dp"
android:paddinglLeft="10dp"
android:paddingRight="10dp"
android:paddingTop="10dp"
tools:context=" . MainActivity">
<Button
android: id="#+id/firstFragment"
android: layout width="match parent"
android:layont height="wrap content"
android:background="Ecolor/design defanlt color on primary"
android: text="First Fragment"
android: textColor="Ecolor/white"
android: textSize="20sp" />
<Button
android: id="(#+id/secondFragment"
android: layout width="match parent"
android: layout height="wrap content"
android:layout marginTop="10dp"
andrcid:background=“@cnlnrfdesign_default_;nlnr_pn_primary“
android: text="5econd Fragment"
android: textColor="fcolor/white"
android: textSize="20=sp" />
<Framelayout
android: id="(#+id/framelLayont"
android: layout width="match parent"
android:layout height="match parent"
android:layout marginTop="10dp" b
</Linearlayont>

Figure 5.17 Code for activity_main.xml file of the Fragment.

e
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package gjust dde fragment;
im port androi dx_appcompat app AppCompatActivity;
im port android os Bundle;
im port android app Fragment;
im port android app FragmentManager;
im port android app FragmentTransaction;
im port android view View;
im port android widget Button;
public class MainActivity extends AppCompatActivity {
Button firstFragment, secondFragm ent;
@Override
protected void onCreate{Bundle savedlnstanceState) {
super.onCreate(savedInstanceState);
set ContentView(R layout activity main);
firstFragment = (Button) findViewB vId(R id firstFragmenf);
secondFragment = (Button) findViewById(R id secondFragmeni);
firstFragment setOnClickListener(new View OnClickListener() {
@Override
public void onClick{View v} {
loadFragment(new FirstFragment());
¥
¥
secondFragment setOnClickListener(new View OnClickListener() {
@ Override
public void onClick{ View v} {
loadFragment(new SecondFragment());
¥
)z
¥
private void loadFragment(Fragment fragment) {
FragmentManager fm = getFragm entManager();
FragmentTransaction fragmentTransaction = fm beginTransaction();
fragmentTransaction replace(R id frameLayour, fragment);
fragmentT ransaction commit();

¥
}

Figure 5.18 Code of MainActivity.java file of the Fragment.
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1144 8 @ *a0 1144 43 @ 4l

Fragment Fragment

FIRST FRAGMENT FIRST FRAGMENT

SECOND FRAGMENT SECOND FRAGMENT

Here is First Fragment

Figure 5.19 Screenshots of the Fragment App.

14543 # v4n 11458 @ v4l
Fragment Fragment
FIRST FRAGMENT FIRST FRAGMENT
SECOND FRAGMENT SECOND FRAGMENT
Here is First Fragment Here is Second Fragment

o 1st Fragment

T e— ... —
Figure 5.20 Screenshots of the Fragment App.
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Fragment

FIRST FRAGMENT

SECOND FRAGMENT

Here is Second Fragment

s Second Fragment

Figure 5.21 Screenshots of the Fragment result.
5.8. Summary

This chapter has covered all the activity related components. Activity lifecycle and example of
the main activity discussed in the section 1.2 and 1.5. Next, the Intent features is discussed with their
types and implementation shown by a simple example of implicit and explicit intent in section ¢.4 and
1.6. In last, the fragmentation of activity is explained and also explain the use of various classes of
Fragment class. The simple application for understanding is explained in section 1.7. Overall, this
chapter shows the functionally to handle the activity of the user visible screen and division of that and

switching from one activity to another etc.
5.9. Check Your Progress

1. An activity can host one or more at a time.

2. Activity is particularly focused on
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Activity has its own in form of lifecycle.
Fragment is an of an activity.
The main entry point for user interaction is

Fragment is a collection of and classes.

Intent is used to switching from one to another

To start an intent, it calls a function
intent is sued to jump from one activity to other class.
intent is used to communicate with other outside app.

5.10. Self-Assessment Questions

© N o o A~ w DN E

Define Activity. Explain its lifecycle with diagram.

Give a brief introduction about the activity, fragment and intent.
List the name of classes used to design a fragment application.
Explain Intent and its process of working.

What is fragmentation. Discuss the types of fragments.

What are the uses of explicit intent? explain in detail.

List the functions name of Activity class and explain.

Discuss with code segment of AndroidManifest.xml that must be updated for intent.

5.11. Answers (Section 5.9)

© o N o 0 B~ w DN PE

Fragments

Single screen
stages

sub-section
Activity

XML, Java/Kotlin
Activity, activity.
startActivity()
Explicit

10. Implicit.
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5.12. References/ Suggested reading
1. Headfirst Android Development, Dawn Griffiths, 1st edition, .O'Reilly
2. Android Programming for Beginners, John Horton,2nd edition, . Packt
3. Android Programming with Kotlin for Beginners, John Horton, 1st edition, Packt.
4. Head-First Kotlin, Dawn Griffiths, 1st edition, O’Reilly.

5. Android App Development, Michael Burton, 3rd edition.
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LEARNING OBJECTIVE

To understand the concept of menu. You will learn how to implements different types of menus
in android application. What is the scenario where you can apply particular menu types. Learn about
different types of classes used for menu designing. All types of menus are explained through example.

Chapter 6. Menus

6.1. Introduction

Menu is a feature in any application to execute a command directly without going into details.

For example, in basic application like Notepad have File, Edit, Format, etc. Menus are a common user
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interface component in many types of applications. Menu API are used to provide a familiar and
consistent user experience. Earlier there was a less requirement to provide menu option. But recent
applications are based maximum on different types of menu items.

In android application three types of menus are used as name suggested below.
e Option Menu
e Context Menu
e Popup Menu

6.2. Options menu or App Bar

Menus are popular interface for any android application. To make an application interactive we
should use menu. Option menu is a very profound feature of android application activity. It uses
primary features of application for menu items for an activity window. It involved the useful actions
(setting, search) that effect the application globally.

An example of global menu shown in figure 2.3. This type of menu helps in creating or
combining multiple options and set actions against each menu.

Write code for the following files you can copy paste at relevant file and path.

e activity_main.xml

e main_menu.xml
e context_menu.xml

e MainActivity.kt (kt stand for Kotlin language)
Code for activity_main.xml

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

xmlns:app="http://schemas.android.com/apk/res-anta"
xmlns:tools="http://schemas.android.com/tools"
tools:context="com.example.optionmenu.MainActivity">
<item android:id="@+id/iteml"

android:title="File"/>
<item android:id="@+id/item2"

android:title="Edit"/>
<item android:id="@+id/item3"

android:title="Format"

app: showAsAction="withText"/>
< /menn>
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<7xml version="1.0" encoding="utf-g8" 2>
<androidx.constraintlayont.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:layout width="match parent"
android:layout height="match parent"
tools:context="com.example.optionmenn.MainActivity"
tools:ignore="MissingConstraints":
<Toolbar
android:id="g+id/toolbar"
android:layout width="match parent"
andrnid:layout_height:“?attrfactiunﬂarﬂize“
android:background="¢color/purple 200"/>

<include layout="{layout/context main" />

</androidx.constraintlayont.widget.ConstraintLayout:

Figure Error! No text of specified style in document..1 Code Segment of Options menu for
main_menu.xml.

Figure Error! No text of specified style in document..2 Code of Options menu for activity_main.xml.
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package com .example optionmenu
import android annotation SuppressLint
import android os Bundle
import androi dx_appcompat app AppCompatA ctivity
import android view Menu
import android view Menultem
import android widget. T oast
import android widget. T ool bar
class MainActivity : AppCompatActivity() {
protected override fun onCreate(savedInstanceState: Bundle?) {
super_onCreate(sav edInstanceState)
setContentView(R layout activiry_main)
val toolbar = findViewById(R .id toolbar) as Toolbar
setSupportActionBar(toolbar)
}
private fun setSupportActionBar(toolbar: Toolbar) { }
@ SuppressLint(" ResourceType'')
override fun onCreateOptionsMenu{menu: Menu7) Boolean {
getMenulnfl ater().infl ate(R. layout. main_menu, menu)
refurn frue
}
override fun onOptionsltem Selected(item: Menultem): Boolean {
val id = item _itemId
return when (id) {
Fid.item] -» { ToastmakeText(getApplicationContext(), ""File Menu Selected ",
Toast LENGITH LONG).show()

true
}
Riditem? -» { Toast makeText(getApplicationContext(), "Edit Menu Selected ",
Toast LENGTH LONG) show() true }
Bid.itemd > {
Toast makeT ext(getApplicationContext(), "Form at Menu Selected ",
Toast LENGIH LONG).show() true }
else > super.onOptionsltemSel ected(item)

j
}
}

Figure Error! No text of specified style in document..3 Code for MainActivity.kt file of Options

menu.
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= 7xml version="1.0" encoding="utf-8" 7=
<androi dx_constraintlayout widget ConstraintL ayout
xmlns:android="http://schemas android com/apk/res/android"
xmlns:app="http://schemas. android com /apk/res-auto"
xmlns:tool s="http://schemas android.com /tool s"
android-layout_width="match_parent”
android:layvout height="match parent"
tools: context="com exampl e optionmenu MainActivity" >
<TextView
androidlayvout width="wrap content"
androidlayout _height="wrap content"
androi d-text="Hello Students"
app:layout _constraintBottom _toB ottom Of="parent"
app:layout_constraintLeft tolLeftOf="parent”
app:lavout_constraintRight toRightOf="parent"
app:lavout_constraintTop toTopOf="parent" />

</androidx constraintl avout widget . Constraintl ayout>

Figure Error! No text of specified style in document..4 Code for context_menu.xml file of Options

menu.
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Hello Students Hello Students

s Edit Menu Selected = File Menu Selected

. — W — ]
Figure Error! No text of specified style in document..5 Result screenshots of Options menu.

6.3. Context Menu

A context menu is also very popular way to create menu in limited space with components itself.
This is also known as floating menu which appears after a long pressing of right click on an element. It
offers actions which are applicable on the selected elements or context frame. Context menu display a
list of items which get affected in a bar form at the top of the mobile screen. User can also select
multiple elements. See below code snippets.
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<?xml version="1.0" encoding="utf-8"2>
«menn xmlns:android="http://schemas.android.com/apk/res/android"”
xmlns:app="http://schemas.android. com/apk/res-antao"
xmlns: tools="http: //schemas.android. com/tools"
tools:context="com.tutorialsbuzz.androidoptionmenn.MainActivity">
<item
android:id="g+id/miteml"
android:orderInCategory="100"
android:title="@Estring/mitemi”
app:showAsAction="never">
< MEN>
<item
android:id="#+id/subiteml"
android:orderInCategory="100"
android:title="gstring/subiteml"
app: showAsAction="never" />
<item
android:id="#+id/subitem2"
android:orderInCategory="100"
android:title="g#string/subitem2"
app:showAsAction="never" />
</ menn
</item>
<item
android:id="2+id/mitem2"
android:icon="Emipmap/ic launcher round"
android:orderInCategory="100"
android:title="@string/mitem2"
app: showAsAction="never" />
<item
android:id="@E+id/mitem3"
android:orderInCategory="100"
android:title="g#string/mitem3"
app:showAsAction="never" />
<item
android:id="E+id/mitema"
android:orderInCategory="100"
android:title="fstring/mitem4"
app:showAsAction="never" />
<item
android: id="E+id/mitem5"
android:orderInCategory="100"
android:title="Estring/mitem5"
app: showAsAction="never" />
< /menn>
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Figure Error! No text of specified style in document..6 Code for context_menu.xml file of Context

Menu.

{resources:
<string name="app name">ContextMenu</string>
¢string name="miteml">File</string>
¢string name="subiteml">0pen</string>
<string name="subitem2">New</string>
¢string name="mitem?2">Close</string>
<string name="mitem3">Closeall</string>
<string name="mitemd">SaveAs</string>
<string name="mitembh">Exit</string>
¢/resources>

Figure Error! No text of specified style in document..7 Code for string.xml file of Context Menu.

<LinearLayout
xmlns:android="http: //schemas.android. cmfa_pkfres;’andmi
d n
xmlns:tools="http: / [schemas.android.com/tools"
android:layout width="match parent”
android:1 a?cut_hei ght=“ma.t::'.1_1 parent"”
android:orientation="wvertical"
tools:context=".MainfActivity">
<Button
android:id="@+id/btn"
android:layout width="wrap content"
android: lajmut_he ight=“wraE content”
android:text="GJUST" />
</LinearLayout>

Figure Error! No text of specified style in document..8 Code for activity_main.xml file of Context

Menu.
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package gjust.dde.contextmenu
import androidx.appconpat.app.appCompatictivity
import android.os.Bundle
import android.view.ContextMenu
import android.view.Menultem
import android.view.View
import android.widget.Toast
import kotlinx.android.synthetic.main.activity main.*
class Maindctiwvity @ AppCompatictiwvity () {
override fun onCreate (savedInstanceState: Bundle?) {
super.onCreate (gsavedInstanceState)
setContentView (R.layout.activity main)
registerForContextMenu (btn)
}
override fun onCreateContextMenu |
menu: ContextMenu?,
v View?,
menulInfo: ContextMenu.ContextMenuInfo?) |
super.onCreateContextMennu (menu, v, menulInfo)
menu?.setHeaderTitle ("Context Menm Header")
menulnflater.inflate (R.memu. content menu, menu)
}
override fun onContextItemSelected(item: Menultem) : Boolean {
return when (item.itemId) {
E.id.mitemZ -> {
Toast.makeText (thisfMazinfctivity, "item2",
Toast.LENGTH SHORT) .show ()
true
}
R.id.mitem3 -> {
Toast.makeText (thiséMainfictivity, "item3", Toast.LENGTH SHORT) .show ()
true
E.id.mitemd -> {
Toast .makeText (thisiMainlctivity, "itemd", Toast.LENSTH SHORT) .show ()
true
E.id.subiteml -> {
Toast.makeText (thisiMazinictivity, "suob iteml", Toast.LENGTH SHORT) .show ()
true
R.id.subitems -> {
Toast.makeText (thiséMzinfictivity, "sub item2", Toast.LENGTH SHORT) .show ()
true }
else -> super.onfptionsItemSelected(item)

Figure Error! No text of specified style in document..9 Code for MainActivity.kt file of Context
Menu.
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12:35 63 @ 12:35 63 @

ContextMenu ContextMenu

Context Menu Header

File »

Close

CloseAll

SaveAs

Exit
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ContextMenu ContextMenu

- item3

Figure Error! No text of specified style in document..10 Screenshots of result for Context menu.
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6.4. Popup menu

A menu shows a list of items in vertical order. It is applicable where a large list of actions is
related to specific element and based on this next command will work. The action list of option menu

should execute for extended action not for itself.
Setting Menu in XML

For all types of menus, there is a standard format in XML defined by android studio. There is
need to write code in activity for menu items you can define all in xml file with menu attributes. This

XML based menu resource file can be loaded in activity and fragment window.
XML based menu resource provides various benefits.
Easy to visualize the menu items in XML.

It provides the separate section to you from your application core coding area. It allows us to

make alternative menu for other platforms having different screen sizes by using app resource file.

Pop menu help in displaying a list of items in vertical order to the view. It provides the number
of actions which are useful and related to specific item. Below we are discussing the Popup Menu. A
menu pops up when click on a component or item. Example to design a pop up on button click is
shown. A Toast message set on click of pop menu option.

<?xml version="1.0" encoding="utf-8" 2>
<LinearLayout
xmlns :android="http: //schemas . android.com/apk/res/android"
android: layout width="match parent"
android:layout height="match parent"
android:orientation="wvertical" >
<Button
android:id="e+id/btnShow"
android:layout width="wrap content”
android:layout height="wrap content”
android: text="Popup Menu"
android:layout marginTop="200dp"
android:layout marginLeft="100dp"/>
</LinearlLayout>

Figure Error! No text of specified style in document..11 Code for Popup Menu activity_main.xml.
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package gjust dde popupmenu
import android .os Bundle
import android view Menultem
import android view View
import android widget Button
import android widget PopupMenu
import android widget Toast
import androidx appcompat app AppCompatActivity
class MainActivity - AppCompatActivity(). PopupMenu OnMenuEemClickListener {
override fun onCreate(savedInstanceState: Bundle?) {
super_onCreate( savedInstanceState)
setContentView(R layout activiny_mairn)
val btn = findViewByld<View>(Rid.bmShow) as Button
btn setOnClickListener { v -=
val popup = PopupMenu(this @\ [ainActivity, v)
popup set OnMenuftem ClickListener(this @™ [ain Activity)
popup infl ate(R menu popup men)
popup show()
i
i
override fun onMenultem Cli ck{item: Menultem): Boolean
{
ToastmakeText(this, "Selected Item: " +item fitle, Toast LENGTH SHORT).show()
return when (item iremld) {
Ridsearch-> true
Rid upload -» true
Rid copy -> true
Rid print -> true
Ridshare -» true
Rid boofmaric-> true
dse-» false

Figure Error! No text of specified style in document..12 Code for the Popup Menu MainActivity.kt
file.

I
DDE, GJUS&T, Hisar 151 |



Mobile Application Development MCA-42

<Twml wversion="1.0" encoding="utf-8"7>
<menu xmlns:andrcid=“http:ffschemas.andrﬂid.comfapkfresfandroid“ =
<item android:id="@+id/search”
android:title="Search file" />
<item android:id="@+id/upload"
android:title="Upload file" />
<item android:id="@+id/copy"
android:title="Copy file" />
<item android:id="@+id/print"
android:title="Print page" />
<item android:id="@+id/share"
android:title="Share link" />
<item android:id="@#+id/bookmark"
android:title="Bockmark" />
</ menu

Figure Error! No text of specified style in document..13 Code for popup_menu.xml file.

11:52 & @ 1524 @

PopUpMenu PopUpMenu

POPUP MENU

Search file
Upload file
Copy file

Print page
Share link

Bookmark

Figure Error! No text of specified style in document..14 Screenshots of the Popup Menu result.
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11:52 &% @ van 11:53 4 @ \ P |
PopUpMenu PopUpMenu

POPUP MENU POPUP MENU

= Selected Item: Search file = Selected Item: Share link

Figure Error! No text of specified style in document..15 Screenshots of the Popup Menu result.

6.5. Summary
The chapter elaborates the use of android menu in android application design. Why the menu is
important in app. The various types of menus and their use according to the screen space and shape.
Each menu types are explained with example. As the section 1.2, 1.3 and 1.4 explained the basic as well
as implementation of all these menus.
6.6. Keywords
Menu: this class is used to declared header or main menu in app.
Menultem: this is a subclass which add sub menu under parent class.
Option menu: it is used to make easy use of app like adding search and profile option.
Popup Menu: it is used to perform some action on specific object or element.

Context menu: it is a type of menu which visible when you press a long right click.

I
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API: it is a collection of classes provide some specific features,
6.7. Check Your Progress

are used to execute a command directly without seeing details of an app.
Menu are used to provide a consistent interface.
menu is used to make application interactive for primary features.
Option menu is also known for menu.
A package used for menu is
Menu and Menultem is a class of package.
Content menu is popularly known for

contact menu activated through a long press of

© 0o N o g B~ w D PE

User can select multiple items using menu.

10. used for a long list of operation for specific components.
11. Popup menu display item in order.

6.8. Self-Assessment Questions

What is menu bar? Why is it important for android app.

Explain the different types of menus.

Discuss various packages and classes used to design an option menu.

Explain the list of function available in Popup menu class.

Write short note on the following option menu, popup menu and context menu.
What are the various functions of the Menu class.

Write a code snippet of menu and sub meu in XML file.

© N o o B~ w DN PE

Explain the functions of Context menu class.
6.9. Answers (Section 6.7)

Menus
API
option

global

a & w0 N e

android.view.Menu
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6. view

7. floating menu
8.
9

. context

right click.

10. popup.

11. vertical

6.10. References/ Suggested reading

e

Headfirst Android Development, Dawn Griffiths, 1st edition, .O'Reilly
Android Programming for Beginners, John Horton,2nd edition, Packt.
Head-First Kotlin, Dawn Griffiths, 1st edition, O’Reilly.

Android App Development, Michael Burton, 3rd edition.
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LEARNING OBJECTIVE

The learning objective of an Android layout manager is to understand how to use the various
layout managers available in Android to create a user interface that is both visually appealing and
functional. This includes understanding the different types of layouts, such as LinearLayout,
RelativeLayout, GridLayout and TableLayout, as well as how to use them to create a user interface that

is optimized for different screen sizes and orientations. Additionally, the student should be able to use
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the layout manager to create custom views and layouts, as well as how to use the layout manager to

optimize performance.

Chapter 7. Menus

7.1. Introduction

Layout manager in android is a container that helps to design user interface and placed Ul
widgets in it. Layout is used to manage an activity screen to display various components. As we know
that each application has visual representation generated from View and ViewGroup. Every android app
is a collection different activity that may have its separate layout to manage various Ul components. It
is also considered an extension of ViewGroup class. Layout can be used in nested way or in combined

form also.

Android SDK have a number of layout classes which can hold the Ul components for

Fragments, Views and Activities.
7.2. RelativeLayout

Relative Layout is an XML source file that helps to display a sub view in relative positions.
Position can be decided by the relative child members of the sibling elements. You can set the element
view as left-of, right-of or below the view. Another option is in positions (like align to bottom, left,

center and top) relative to whole current Relative Layout area.

It is considered one of the high performance and powerful component for designing an interface
in flat area instead of nest representation of view. When you designing app with multiple linear layouts

then you can use one relative layout in replace of these.

A mobile screen views are arranged in an order as per the requirement of applications.
Generally, application found with linear layout including features like weight and gravity even that the

screen is not relatively arranged. Some advance attributes/properties are used for relative layout:
layout_alignParentLeft
layout_alignParentTop
layout_alignParentRight
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layout_alignParentBottom
layout_centerVertical
layout_centerHorozontal
layout_above
layout_below

You can design buttons in activity_main.xml resource file available in res/layout folder. We have

defined five TextView to display according to the relative location in screen.

1142 & @ a8
RelativeLAyout
Top Left
Hello GJUian
Bottom Left Bottom Right

Figure 7.1 Result of Relative Layout.
7.3. Table Layout

In Android, Table Layout is used to arrange the group of views into rows and columns. Table
Layout containers do not display a border line for their columns, rows or cells. A Table will have as

many columns as the row with the most cells.
Important points of Table Layout

For building a row in a table we will use the <TableRow> element. Table row objects are the

child views of a table layout. Each row of the table has zero or more cells and each cell can hold only
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one view object like ImageView, TextView or any other view. Total width of a table is defined by its

parent container.

< Mxml version="1.0" encoding="utf-§"7>=
<Relativel ayout
android:layout_width="fill parent”
android:layout_height="fill parent"
xmlns:androi d="http:/'schemas android com/apk ‘res/android">
<TextView
androidid="@+1d'textl"
androi dlayout width="wrap _content”
androidlayout_height="wrap content"”
android-text="Top Left"
android-textColor="@color/design default color prim ary"
atdroi dtextSize="23dp"
androidlayout aliznParentl eft="true"
androi dlayout_aliznParentT op="true"/>
<TextView
androidid="@+1d'text2"
androi dlayout width="wrap content”
android-layout height="wrap content”
androi d-text="Top Right"
androidtextColor="Fcolorteal 200"
androidtextSize="23dp"
androi d-layout aliznParentT op="true"
android-layout alignParenttight="tme"/>
<TextView
androi did="@+1d'text3"
androi dlayout width="wrap _content”
androidlayout_height="wrap content"”
android-text="Bottom L eft"
androidtextColor="Gcolorteal 700"
atdroi dtextSize="23dp"
androidlayout aliznParentl eft="true"
android-layvout alignParentd ottom="true"/>
<TextView
androidid="@+id'textd"
androi dlayout width="wrap content”
android-layout height="wrap content”
android-text="Bottom Right"
androi dtextColor="Gcolorpurple 300"
atdroi d-textSize="23dp"
androi dlayout_aliznParentfight="tmue"
android-layout alignParentB ottom="true"/>
<TextView
androi did="@+1d'text3"
androi dlayout width="wrap_content”
androidlayout_height="wrap content"”
android-text="Hello GIUian"
atdroi dtextSize="23dp"
atdroi dtextColor=""@color/design default color_on_secondary”
android-layout centerVertical="tre"
androidlayout centerHonzontal="true"
S
</Relativel ayout>

Figure 7.2 Code for activity_main.xml file of the Relative Layout.
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Column can be both stretchable and shrinkable. If shrinkable then the width of column can be
shrunk to fit the table into its parent object and if stretchable then it can expand in width to fit any extra

space available.

We cannot specify the width of the children of the Table layout. Here, width always match
parent width. However, the height attribute can be defined by a child; default value of height attribute is

wrapping content.

An example for Table Layout is given below for more understanding.

package gjust.dde tablelayout
im port android os Bundle
im port android view View
im port android widget Button
im port android widget. T oast
im port androidx_appcompat app AppCompatActivity
class MainActivity - AppCompat Activitv() {
override fun onCreate(savedInstanceState: Bundle?) {

super.onCreate(savedInstanceState)

setContentView (R layout_actvity_main)

val loginButton = findViewBvyId<View>(R.id JoginBn7) as Button

loginButton setOnClickListener {
Toast makeT ext(applicationContext, "Hello Students..!!!",

Toast LENGTH LONG)

sshow()
i
h
h
Figure 7.3 Code for MainActivity.kt file of the Table Layout.
<TesSources>
<string name="app name">Table Layout</string:>
zstring name=“helln_wnrld“>DDE,GJUST{Istring>
zstring name=“action_settings“>5etting5<fstring>
<string name="loginForm">Login Form</string:>
<string name="userName">Username</string>
<gtring name="password">Password<,/string>
<atring name="login">Logln</string:>
</ resonroes>

Figure 7.4 Code for string.xml file of the Table Layout.
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<TableLayout xmins android="htip:/ schemas android.com/aplk/re 'android"
android:lavout width="match parent"
android:lavout_height="match_parent”
android:background="#¥FFEB3B"
android:orientation="vertical"
android:stretchColumns="1">
<TableRow android: padding="3dip">
<TextView
android:layout_height="wrap content"”
android:lavout_marginBottom="20dp"
androidlavout span="2"
android:graviny="center_horizontal"
android:text="@stnng loginForm"
android:textColor="@color black"
android:textSiz=="25sp"
android:textS ble="bold" />
</TablsFow>
<TableRow>
<TextView
android:layout_height="wrap content"”
androidlavout_column="0"
android:layout_marginl eft="10dp"
android:text="{@string nserMNamea"
android:textColer="@color black"
android:textSiz=="16sp" >
<EditText
android-id="@-+HduserName"
android:layout_height="wrap content"”
android:lavout_column="1"
android:layout_marginl eft="10dp"
android backg round="+#fff"
android hint="@stnng veerName"
android:padding="3dp"
android:textColor="#000" />
</TablsFow>
<TableF.ow>
<TextView
androidlavout height="wrap content"
android:lavout_column="0"
android:layout_marginlefi="10dp"
android:layout_marginTop="20dp"
android:text="@string pa ssword"
android:textColor="@color black"
android:textSiz=="16sp" /=
<EditText
androdidid="@+d'password"
android:layout_height="wrap content"
android:layout_column="1"
android:layout_marginl eft="10dp"
androidlavout_marginTop="20dp"
android:backg round="+#fff"
android hint="@string/ password”
android:padding="3dp"
android:textColor="#000" />
<TableR.ow>
< TableRow android: layout_margin Top="20dp">
<Button
android-id="@-+Hd1loginBm"
android:layout_height="wrap content"”
androidlayout gravity="center"
android:layout_span="2"
android:backg round="Fcolor/purpla_ 200"
android:text="@strng login"
android:textColor="#000"
android:textSiz=="20sp"
android:textS ple="bold" />
<TableR.ow>
</TableL ayout=
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Figure 7.5 Code for activity_main.xml file of the Table Layout.

11:50 42 @ 4l 11:50 & @ Y4l
Table Layout Table Layout

Login Form Login Form
Username sunil Username sunil

Password 1234 Password 1234

> android:layout... \!J

5 6 7T .8 9 0

gwe r tyuiop
asdf gh j k |
& z x cvbnm®

7123 O R -

Figure 7.6 Screenshots of the Table Layout app.

7.4. Grid Layout

Grid layout is a collection of rectangular shapes that is like spreadsheet. it sperate the viewing
area in different cells/parts. A layout is the continuous cells which is configured by rowSpec and
columnSpec parameters. These spec is used to set number of row and column. GridLayout cells don’t

overlap

Space among components may be specified by various margins like left, top, right and bottom
parameters. But you may use useDefaultMargins for automatic margins. GridLayout helps to arrange

the views in a grid style. It is also known as layout manager.

I ——
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=?xml version="1.0" encoding="utf-8"?=
<(GridL avout
xmlns: android="http://schemas android com/apk/res/android"
xmlns:tools="http://schem as android com/tool 5"
android:lavout width="match parent"
android:layout _height="match parent"
androi d-row Count="4"
android:columnCount="2"
android-background="#3F51B 5"
tools:context=" MainActivity" >
<ImageView
android-layout_height="90dp"
android:lavout width="130dp"
android-layvout_margin="10dp"
android:sre="(@drawable/a"
androidlayout gravity="center horizontal" />
<ImageView
android:layout_height="90dp"
android:layout width="200dp"
androidlayout margin="10dp"
android:sre="(@drawable/b"
android-layout gravity="center horizontal" />
<ImageView
android:lavout height="90dp"
android-layout width="130dp"
android:lavout margin="10dp"
android:src="([@drawable/c"
androidlayout_gravity="center_horizontal" />

Figure 7.7 Code for activity_main.xml of the Grid Layout.

I
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Figure 7.8 Code for activity_main.xml file of the Grid Layout.
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<ImageView

android:layout_hei ght="%0dp"
androidlayout width="200dp"
androi d:layout_margin="10dp"
android:src="(@drawable/d"

android:layout_gravity="center horizontal" />
<ImageView

android-layout_height="90dp"
android:layout_width="130dp"
androidlayout margin="10dp"
android:sre="(@drawable/e"

android:layout gravity="center horizontal" /
<ImageView

android:layout_hei ght="%0dp"
android:layout width="220dp"
androi d:layout_margin="10dp"
android:sre="{@drawable/f"

androidlayout_gravity="center horizontal" /
<ImageView

android:layout height="%0dp"
android:layout_width="130dp"
android:layout margin="10dp"
android:src="(@drawable/g"

android:layout_gravity="center horizontal"/
<ImageView

android:layout_hei ght="%0dp"
android:layout_width="200dp"
androi d:layout_margin="10dp"
android:sre="(@drawable/h"

android:layout gravity="center horizontal" /
<ImageView

android:layout_height="90dp"
android:layout_width="130dp"
androi d:layout_margin="10dp"
android:sre="[@drawable/i"

android:layout gravity="center horizontal" /
<ImageView

android:layout_hei ght="%0dp"
android:layout_width="130dp"
androidlayout margin="10dp"

android:layout marginl eft="40dp"

android:sre="{@drawable/{"

android:layout_gravity="center horizontal"
</GridLayout>

=
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7.5. Linear Layout
Linear layout is used for designing layout of android application. All the components displayed
in a linear style. All sub components of linear layout are displayed in specified orientation. The values
of orientation can be in vertical or horizontal.
Linear Layout Orientation
Orientation of components can be arranged in two ways:
e Vertical
e Horizontal
As the name indicate that the sub components are arrange in a line either horizontally or
vertically.
Let’s discuss each types individually in details
Vertical

In this the subitems are organized in a vertically order in a line consequently.

<LinearLayont
xmlns:android="http://schemas.android. com/apk/res/android"
android: layout width="match parent"
android: layout height="match parent"
android:paddingleft="16dp"
android:paddingRight="1&dp"
android:orientation="wvertical" >

Figure 7.9 Code snippet for linear vertical orientation.

Horizontal

in this the subitems are organized in a horizontal order in a line consequently.

<LinearLayonut
xmlns:android="http: //schemas. android. com/apk,/res/android"”
android: layont width="match parent"
android: layont height="match parent"
android: paddinglLeft="16dp"
android: paddingRight="1&dp"
android:orientation="horizontal" >

Figure 7.10 Code snippet for linear horizontal orientation.

I
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The linear Layout is used as a viewing component where all objects/children are found in single
order i.e vertically or horizontally. to specify the vertical or horizontal an orientation attribute is used in

xml file. Gravity (right, left, center) attribute is set for margin between components.

Layout Weight attribute is used to assign importance to view the object space. It is applied to
take maximum remaining space for visualization and by default it is zero. Equal distribution is set for
assigning same space to each component. layout height and width attributes are set to "0dp” for vertical

and horizontal respectively. Unequal distribution is set to assign different space for components.
Attributes of Linear Layout
android:id: to uniquely recognizes the layout.
android:baselineAligned: to handle the alignment according to the children baselines.
android:divider: is used to set divider for vertical among components.
android:gravity: it specify the position of object according to X and Y axis.
android:orientation: it specify the direction of components (by default horizontal)

android:weightSum: calculates the child weight.

<TreSOnrces:
“string name=“app_name“}LinearLayDat{fstring}
<string name="to">To:</string>
<string name="subject">3ubject:</string>
<string name="message">Message:</string>
“<atring name="send">Sznd<//string>

</ resonroes>

Figure 7.11 Code for sring.xml file of the Linear Layout.
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=?xml version="1.0" encoding="utf-8"7=
<Linearl. ayout
xmlns: android="http://schem as.androi d.com/aplk/res/android"
android:layout width="match parent"
android:layout_height="match parent"
android-paddingl eft="16dp"
androi d:paddingRight="16dp"
androi d:-ori entation="vertical" >
<EditText
android:layout width="match parent"
android:layout height="wrap content"
android-hint="(@string/to" />
<BEditText
android:layout width="match parent"
androidlayout _height="wrap content"
android-hint="(@string/subject" />
<EditText
android-layvout_width="match parent"
android:layout_height="97dp"
android:layout_weight="1"
androi d:gravity="top"
android-hint="(@string/message" />
<Bufton
android:layout_width="90dp"
android:layout height="wrap content"
androidlayout gravity="right"
android:text="(@string/send" />
<LinearL ayout>

Figure 7.12 Code for the activity_main.xml file of the Linear Layout.

e
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LinearLayout LinearLayout
To: ermailhac@gmail.com
Subject: Document files
Message: Please find the attachment of Docx/ PDF files
> attachment attachments 4
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Figure 7.13 Results of Linear Layout.

7.6. Summary

In this chapter, we have discussed the Android Layout Manager which is a system used to
arrange the user interface elements in an Android application. It is responsible for positioning and sizing
the views within the application's window. The layout manager is responsible for determining how the
views are laid out on the screen, as well as how they interact with each other. It is also responsible for
responding to user input and making sure the views are updated accordingly. This chapter has covered

different layout: Relative layout, Grid Layout, Table Layout, Linear layout.
7.7. Keywords

Linear layout: is a type of layout used in Android development that arranges elements in a
single row or column,

Grid layout: is a type of design system used to arrange elements on a page.

RelativeLayout: is a type of layout used in Android development that allows developers to

position elements relative to each other.

I ——
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Orientation: It is used to set the direction of components.
7.8. Check Your Progress

Relative Layout is an source file.

Linear layout includes features like and

Table Layout is used to arrange the group of views into and
Each cell can hold only object.

Column can be both stretchable and

We cannot specify the of the children of the Table layout.
Grid layout is a collection of shapes.

Orientation of components can be arranged in ways.

© oo N o g B~ w D PE

Unequal distribution is set to assign different for components.
7.9. Self-Assessment Test

Explain relative layout in detail.

What is orientation? Also explain which layout uses orientation for layout.
Define table layout with example.

Write about various classes of android layout manager.

Write the list of attributes used design Linear layout.

List out the various layout manager and explain each with important class.
What is grid layout? where is it applicable in android app.

Write properties used to design relative layout with explanation.

© o N o gk~ w DN PRF

How can you use a combined layout for designing an app.
7.10. Answers (Section 7.8)

XML

weight, gravity
rows, columns
one view
shrinkable
width

o o~ wbdE
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7. rectangular

8. two

9. space
7.11. References/ Suggested reading
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LEARNING OBJECTIVE

To understand the working of adapter. To learn the types of data adapter. How to bind adapter

with different data sources and also get update about data bridge, Ul components and data sources.
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Chapter 8. Data Adapter

8.1. Introduction

This chapter will discuss about the data adapter implementation. In order to connect data from
any data source, like as an ArrayList, HashMap, SQL.ite, etc., with a user interface element, such as a
ListView or GridView, we must use an adapter. Fundamentally, an adapter serves as a link between

data sources and the Ul component.
8.2. Array Adapter

The most used adapter in Android is ArrayAdapter. Use the ArrayAdapter when you have a list
of single-type items that are kept in an array. The same applies if you have a list of names, cities, or

phone numbers. TextView appears in the layout can have data from the ArrayAdapter.

The Adapter is a way of communication between the Ul interface and Source of data. It helps to
retrieve data from data source and make the items viewable that can be visible to the Ul Component.
Data Source can be Arrays, HashMap, Database, etc. and Ul Components can be ListView, GridView,

Spinner, etc.

O
N A

Adapter View
Data Source Adapters (ListView, Spinner,
(ArrayList e (AL GridView etc.)
BaseAdapter etc.) '

Cursor, etc.)

7

Figure 8.1 Block Diagram of Adapter.

ArrayAdapter is the most commonly used adapter in android. When you have a list of single
type items which are stored in an array you can use ArrayAdapter. Likewise, if you have a list of phone
numbers, names, or cities. ArrayAdapter has a layout with a single TextView. If you want to have a
more complex layout instead of ArrayAdapter use custom ArrayAdapter. The basic syntax for

ArrayAdapter is given as:
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Context: the current context. This value cannot be null.

Resource: The resource 1D for the layout file containing a layout to use when instantiating views.
textViewResourceld: The id of the TextView within the layout resource to be populated.
Objects: The objects to represent in the ListView. This value cannot be null.

Context is used to pass the reference of the current class. Here ‘this’ keyword is used to pass the
current class reference. Instead of ‘this’ we could also use the getApplicationContext() method which is

used for the Activity and the getApplication() method which is used for the Fragments.

public ArrayAdapter(this, int resource, int textViewResourceld, T[] objects)

resource: It is used to set the layout file(.xml files) for the list items.

public ArrayAdapter(this, R.layout.itemListView, int textViewResourceld, T[] objects)

textViewResourceld: It is used to set the TextView where you want to display the text data.

public ArrayAdapter(this, R.layout.itemListView, R.id.itemTextView, T[] objects)

objects: These are the array object which is used to set the array element into the TextView.
String courseList[] = {“Python”, “C Programming ”, “Data Structure”, “Database ",

“Java”, “ Compiler Design”, “Android Development”, “Operating System"};

ArrayAdapter arrayAdapter;

arrayAdapter = new ArrayAdapter(this, R.layout.itemLV, R.id.itemTView, courseList[]);
8.3. Example of Array Adapter

In this example, the list of courses is displayed using a simple array adapter. Note that we are

going to implement this project using the Java language.
Step 1: Create a New Project

To create a new project in Android Studio please refer to How to Create/Start a New Project in

Android Studio. Note that select Java as the programming language.

Step 2: Working with the activity_main.xml file
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Go to the layout folder and in activity main.xml file change the ConstraintLayout to
RelativeLayout and insert a ListView with id simpleListView. Below is the code for the

activity_main.xml file.

<?xml wversion="1.0" encoding="utf-8"2 >
<Relativelayont
xmlns:android="http://schemas.android. com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-antao"
xmlns: tools="http: //schemas.android.com/tools"
android:layont width="match parent"
android:layont height="match parent"
android:orientation="vertical"
tools:context=" .MainActivity">
<ListView
android:id="E+id/simpleListView"
android: layont width="match parent"
android: layont height="wrap content"
android:divider="£000"
android:dividerHeight="2dp"/>
</Relativelayont>

Figure 8.2 Code for activity_main.xml file of the ArrayAdapter.

<2xml version="1.0" encoding="utf-8" 2>

<LinearLayout

xmlns:android="http://schemas.android. com/apk/res/android"”
android:orientation="vertical"
android:layont width="match parent"
android: layont height="match parent":>

<TextView

android:id="E+id/textView"
android: layont width="fill parent"
android: layont height="wrap content"
android:layont gravity="center"
android:padding="12dp"
android: textColor="#000" />

</LinearLayout>

Figure 8.3 Code for list_item.xml file of the ArrayAdapter.

s
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package gjust.dde.arravadapter

import android.os.Bundle

import android.view.View

import android.widget.Arravadapter

import android.widget.ListView

import androidx.appcompat.app.appConpatictivity

class Mainfctiwvity @ AppCompatictivitvi() {

var simplelist: ListView? = null

var courselist = array0f|
"c", "Eotlin", "Java", "JdavaScript", "Python",
"C++", "Matlab", "JSON" )

override fun onCreate (savedInstanceState: Bundle?)

{
super.onCreate (savedInstanceState)
setContentView (R.layout.activity main)
simplelist = findViewByIld<View> (R.id.simplelistWView) as ListView
val arrayidapter = Arrayldapter (this, E.layout.list item,

E.id.textView, courselist)

simplelist!! . adapter = arrayadapter

Figure 8.4 Code for MainActivity.kt file of the Array Adapter.

1256 @ 125 65 M

ArrayAdapter ArrayAdapter

C [

Kotlin Kotlin
Java Java
JavaScript JavaSoript
Python Python
C++ Ct+
Matlab Matlab
JSON JSOM

Figure 8.5 Screenshots of ArrayAdapter results.
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8.4. Basic ArrayL.ist

ArrayList is a dynamic data structure in which you can add or remove any number of elements

and those elements are stored in ordered sequence. It may also contain duplicate values.

ArrayList are the implementations of List interface. The package you required to import the
ArrayList is import java.util. ArrayList; In ArrayList, the items to be added are only of object type. No

primitive data types (i.e., int, char etc) are allowed to insert in ArrayL.ist.

Syntax of ArrayL.ist:

It’s very easy to use ArrayList, below is the syntax to declare it:

ArrayList arrayList = new ArrayL.ist();

String ArrayList Declaration:

ArrayList<String> arrayList = new ArrayList<String>();

By using this syntax, an ArrayList is created which you can use to store characters. Here
arrayList is the object name of this particular ArrayList.

8.5. ArrayList Adapter

ArrayList is a dynamic type advance data structure. It gives flexibility to add or remove any
number of elements. It stored data/elements in sequential way and may have duplicate values. ArrayL.ist
are implemented with the List interface This class need the package to import is import

java.util.ArrayList.

Only objects type of data are handled by this class. It doesn’t support primitive data like int,

float, char etc.
Syntax for ArrayList is:
ArrayList al=new ArrayLProg();
For string type of ArrayList

ArrayList<String> al=new ArrayLProg<String>();

I ——
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AbstractList a base class for ArrayList and bother work under interface list. ArrayList is a
subclass of AbstractList class and it implements List Interface. It has various methods that are defined
and inherited from its parent class. Below is the list of those methods with example:

boolean add(Object 0):

This function is sued to add element of object type which may be user defined. It adds an
element of Specific Object type at the end of ArrayList as no index is mentioned in the method. It
returns True if element is successfully added, and returns false if it is not.

void clear():

This method removes all the elements of the ArrayList. Below the example program clear()
method shows the working of this method:

Object clone():

Clone function is used to make the same copy of an existing ArrayList. This method returns the
exact same copy of the ArrayL.ist object.

boolean contains(Object item):

This function is used to check whether the elements is available or not in ArrayList and return
true/false as result.

As you know that we can design ArrayList data structure with existing data types such as
Integer, Character, String, etc. However, user can also define their own object to hold data into

ArrayList.
Few key points that should remember when you are working with this ArrayL.ist:

It is a dynamic array means re-sizable that can shrink or grow at runtime.
Element can be deleted from any index.
It can work with any data object.

It uses List Iterator for traversing of elements in forward and backward.

C<resSOonrces-
<string
name=”app_name“}ArrayLiStZ{fstring}
<gtring name="name">MName</=tring>
<string name="button">Ldd</string>
</ resources:

Figure 8.6 Code for string.xml file of ArrayList Adapter.
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1
It can store duplicate and null elements.

Most important when length of input objects are not confirmed then use this dynamic array.

<?xml version="1.0" encoding="utf-8"?>
<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout width="match parent"
android:layout height="match parent"
tools:context=".MainActivity">
<EditText
android:id="@+id/Name"
android:layout width="266dp"
android:layout height="49dp"
android:layout marginStart="8dp"
android:layout marginTop="8dp"
android:autofillHints=""
android:ems="10"
android:hint="Name"
android:inputType="textPersonName"
android:text="@string/name"
app:layout constraintEnd toStartOf="@+id/button2"
app:layout constraintStart toStartOf="parent"
app:layout constraintTop toTopOf="parent" />
<Button
android:id="@+id/button2"
android:layout width="100dp"
android:layout height="48dp"
android:layout marginTop="16dp"
android:layout marginEnd="16dp"
android:text="@string/button"”
android: textAppearance="(@android:style/TextAppearance.Material.Bodyl"
android:visibility="visible"
app:layout _constraintEnd toEndOf="parent"
app:layout constraintTop toTopOf="parent" />
<ListView
android:id="@+id/ListofNames"
android:layout width="409dp"
android:layout height="0dp"
android:layout marginTop="8dp"
app:layout_constraintBottom toBottomOf="parent"
app:layout constraintEnd_toEndOf="parent"
app:layout_constraintStart toStartOf="parent"
app:layout constraintTop toBottomOf="@+id/Name" />
</androidx.constraintlayout.widget.ConstraintLayout>

Figure 8.7 Code for activity_main.xml file of ArrayList Adapter.
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package gjust.dde.arraylist2;
import android.os.Bundle;
import android.view.View;
import android.widget.AdapterView;
import android.widget.ArrayAdapter;
import android.widget.Button;
import android.widget.EditText;
import android.widget.ListView;
import android.widget.Toast;
import androidx.appcompat.app.AppCompatActivity;
import java.util.ArrayList;
import java.util.Arrays;
import java.util.Collections;
import java.util.List;
public class MainActivity extends AppCompatActivity {
Button btn;
EditText text;
ListView 1lv;
List<String> friends=new ArrayList<String>();
String[] elements={"Sunil", "Verma", "Ashok", "Anshu", "Arush", "Rahul"};
@Override
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState);
setContentView (R.layout.activity main);
btn=findViewById(R.id.button2);
text=findViewById(R.id.Name) ;
lv=findViewById(R.id.ListofNames) ;
friends=new ArrayList<String>(Arrays.asList(elements));
ArrayAdapter AD=new ArrayAdapter<> (this,
android.R.layout.simple list item 1,friends);
lv.setAdapter (AD) ;
btn.setOnClickListener (new View.OnClickListener () {
@Override
public void onClick (View v) {
String strname=text.getText ().toString();
friends.add (strname) ;
Collections.sort (friends) ;
AD.notifyDataSetChanged() ;
}
1)
lv.setOnItemClickListener (new AdapterView.OnItemClickListener () {
@Override
public void onItemClick (AdapterView<?> parent, View view, int position,
long id) {
Toast.makeText (MainActivity.this, "Pos="+position+" Name= "+
friends.get (position), Toast.LENGTH SHORT) .show () ;
}
1)
}
}
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Figure 8.8 Code for MainActivity.java file of ArrayList Adapter.

5118 @ 5128
ArrayList2 ArrayList2
Pintu

A7 | *40

Sunil Anshu

Verma Arush

Ashok Ashok

Anshu Monika

Arush Pintu

Rahl > Pintu ¢

gwertyuiop
asdfgh kI
¢ zxcvbnm@®
73 , © o

— v =

Figure 8.9 Screenshots to adding elements in ArrayList.

512 & @ v4n 513 & @ v4n
ArrayList2 ArraylList2

Pintu| o Pintu o
Anshu Anshu

Arush Arush

Ashok Ashok

Monika Monika

Pintu Pintu

Rahul Rahul

Sunil Sunil

Verma Verma

= Po0s=1Name= Arush

I
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Figure 8.10 Screenshots of Sorting, Toast message of the ArrayL.ist.

5134 @ V4l

ArrayList2

Pintu Add

Anshu
Arush
Ashok
Monika
Pintu
Rahul
Sunil

Verma

s Pos=4 Name= Pintu

Figure 8.11 Screenshots of index and value of ArrayList.
8.6. Basic of BaseAdapter

In android programming, ArrayList is used to display elements in vertical way using scrollable
collection. As we have read about ArrayAdapter, which is the simplest form of data filling and
displayed with ListView using Adapter. The same thing can be processed through a collection which
more advance as compare to normal Array Adapter. But both are using ListView to display on android
screen. The data is populated through Adapter that is also a thread based notified and working as an
intermediate between data objects unit and visualize unit. So, adapter, convert the objects into view that
transfer to container like ListView. When we are working Adapter, always keep remember it is a bridge
between Data Source and Ul that fill data to Ul modules.
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What type of data you are using that decide the use of data source i.e ArrayAdapter. Example of
few other data sources are CursorAdapter that working like a result set for embedded SQLite (a

database type).
8.7. Base Adapter

As described in ArrayAdapter that it is a data holder and send to adapter view which later used
by the different data viewers like as GridView, ListView, Spinner etc. Now, if you want to customize

these existing viewing components then use base adapter.

BaseAdapter is a generic class that is existing at the top of specific adapter classes and it can
directly work with ListView. Sometimes it is also common base class for general implantation of
Adapter classes. For the customization of data in ListView and GridView we can design a new adapter
class which will extends from Base Adapter class. By default, every existing adapter classes is

implementing the base adapter class.

For example, this class is extending the BaseAdapter, where base class function must be
override to make custom changes. This code snippet only explains two most common functions
public class CustomAdapter extends BaseAdapter {

@Override

public int getCount()

{

int count=arrayL.ist.size();

return count;

}

@Override

public View getView(int i, View view, ViewGroup viewgroup)
{

view = inflter.inflate(R.layout.activity_gridview, null);
ImageView iconview = (ImageView) view.findViewByld(R.id.iconview);
iconview.setimageResource(flags[i]);

return view;

}
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The below code for creating a new project to show the custom adapter using BaseAdapter.

<?xml version="1.0" encoding="utf-8"2>
<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="match parent”
android:layout height="match parent"
android:orientation="vertical">

<GridvView
android:id="g+id/simpleGridView"
android:layout width="fill parent"
android:layout height="wrap content”
android: footerDividersEnabled="false"
android: numColumns="3" />
</LinearlLayont>

Figure 8.12 Code for activity_main.xml of the BaseAdapter.

<’xml version="1.0" encoding="utf-8" 2>

£LinearlLayont

xmlns:android="http://schemas.android. com/apk/res/android"
android: layout width="match parent"
android:layout height="match parent"
android:orientation="vertical">

<ImageView
android:id="@#+id/icon"
android: layout width="100dp"
android:layout height="1004p"
android:scaleType="fitXY"
android: layout margin="5dp"
android: layout gravity="center horizontal" [
</LinearLayout:

Figure 8.13 Code for activity_gridview.xml file of the BaseAdapter.
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package gjust.dde.haseadapter:
import android.content.Context;
import android.view.LayoutInflater;
import android.view.View:
import android.view.ViewGroup;
import android.widget.Basehdapter:
import android.widget.ImageView;
public class Customfdapter extends Baseldapter
{
Context context:
int animals[]:
LayoutInflater inflter;
public Customfdapter (Context applicationContext, int[] animals)
{
this.context = applicationContext;
this.animals = animals;
inflter = (LayoutInflater.from(applicationContext));
}

-

override
public int getCount() {
return animals.length;
}
@0verride
public Chject getltem(int i) {
return nnll;

T

-
Fimr = e =] =
.-1':___-\.1':

public long getltemId(int i) {
retorn 0;
}

-

override

public View getView(int i, View wview, Viewbroup viewGroup) |
view = inflter.inflate (R.layout.activity gridview, null);
ImageView icon = (ImageView) view.findViewById(R.id.iccom):
icon.setImageResource (animals[i]):

return view:

Figure 8.14 Code for CusomeAdapter.java file of BaseAdapter
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package gjust.dde.baseadapter;
import android.app.hctivity:
import android.os.Bundle;
import android.widget.GridView;

public class Mainfctivity extends Rctivity {

GridView simpleGrid:

int animals[] = {RE.drawable.sparrowl, R.drawakle.sparrowz,

E.drawable.sparrow3, R.drawable.sparrowd, ER.drawable.sparrows,
R.drawable.sparrows, R.drawable.sparrow?, R.drawable.sparrow8,

E.drawable.sparrow?d,

R.drawable.sparrowld,R.drawable. sparrowll,R.drawable. sparrowl2, R.drawable. s
parrowl3, R.drawakle.sparrowld,

R.drawable.sparrowlh,R.drawable. sparrowlé,R.drawable. sparrowl7, R.drawable. s
parrowlé, R.drawakle.sparrowld, BE.drawable, sparrow2(0};

B0verride

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceitate) ;
setContentView (R.layout.activity main);
gimpleGrid = (GridvView) findViewById(R.id.simpleGridView):
Customddapter customldapter = new

Customddapter (getipplicationContext (), animals);

simpleGrid. sethdapter (customidapter);

}

Figure 8.15 Code for MainActivity.java file of the BaseAdapter.
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Figure 8.16 Screenshots of GridView using BaseAdapter.

8.8. Summary

The Adapter class is a fundamental component of the Android framework. It allows for the
creation of custom user interfaces that are tailored to an app’s specific needs. Adapters bridge the gap
between data sources, such as databases or arrays, and views, like ListViews or Spinners, allowing

developers to create complex Ul elements without having to write a lot of code.

An adapter typically contains three main components: an array list containing data items; a
layout file defining how each item should be displayed in its view; and an onCreateViewHolder()
method which binds the two together. Adapters can also contain additional methods for manipulating

their underlying data set and responding to user interaction with individual views within it.

e
DDE, GJUS&T, Hisar 186 |



Mobile Application Development MCA-42

8.9. Keywords

AdapterView: It is an Android class that serves as a base for classes such as ListView,
GridView, and Spinner. It provides the ability to bind data from sources such as

arrays or databases

ArrayAdapter: It is a type of adapter used in Android to provide views for an Adapter View,

such as ListView or GridView, by populating the data from an array.
BaseAdapter: An abstract class that serves as the base for implementing a custom adapter.

ListAdapter: An interface in the Android SDK that provides a bridge between an Adapter View

and the underlying data for that view.

RecyclerView: It is a class that serves as a bridge between the data to be displayed in the user
interface and the Ul components. This also support event handling for clicks and

Swipes.
8.10. Check Your Progress

. Alist of single type elements is data holder into

is used to display data of the DataAdapter

is a bridge between Ul interface and data source.

. Array, HashMap and database are the example of

1

2

3

4

5. ListView, GridView and Spinner are the
6 is used to pass the reference of the current class.
7. ArrayList is the implementation of

8. ArrayListisa type data structure.

9. To traverse the elements of list is used.

10. Base adapter is using a based implementation.

11. BaseAdapter is a class above the specific adapter classes.
8.11. Self-Assessment Test

1. What is Adapter? How android application can use it?

2. Explain all the functions of Adapter class.
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Explain the different types of adapters used in android app designing.
What are the data viewing components? Explain.

Compare the BaseAdapter and ArrayAdapter class.

Write about the adapter generic class.

Discuss base adapter class. and its important functions.

Define ArrayList. Explain its uses with example.

8.12. Answers (Section 8.10)

© o N o gk~ w DN RF

Array
TextView
Adapter

Data Source

Ul components
List Interface
dynamic
Iterator

thread

10. generic

8.13. References/ Suggested reading

1. Headfirst Android Development, Dawn Griffiths, 1st edition, .O'Reilly

2. Android Programming for Beginners, John Horton,2nd edition, .Packt

3. Android Programming with Kotlin for Beginners, John Horton, 1st edition, Packt.
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LEARNING OBJECTIVE

In this chapter, you will learn how to use special components for viewing the contents on the
android screen. There is a list of various components that will be discussed in this chapter: GridView,

WebView, ScrollView, SearchView, TabHost, Dynamic ListView, Expanded ListView.
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Chapter 9. Content Views

9.1. Introduction

A View is a straightforward component of a user interface. Advance viewing components help
to display a long list of items in android main activity. The data can be in any form to display. Each
viewing components classes having a number function to interact with users. It is in charge of drawing

and event handling.
9.2. GridView

GridView is a data viewing component that uses two-dimensional scrolling grid. Grid is
combination of rows and columns. The item that you want add may differently numbers of object which
IS not necessary in advance the List Adapter or BaseAdapter automatically arrange the layout of grid for
data.

It is also working like a bridge between Ul component and source of data. Adapter can be used
to supply the data to the spinner, list view, grid view etc. Adapter View have two subclasses ListView
and GridView. GridView have lots of attribute to set on Main Activity. The spacing of grid can be in

form of any unit likes: px, in, dp, sp, etc.

The BaseAdapter topic covered all the grid related concepts, you can take reading of this in
Section 8.6 and 8.7, Chapter 8.

9.3. WebView

When you are working with huge own content then you can use any previously discussed
components or collections. But when you want to directly access the data of web page in your
application then it will not display correctly. The content may be distorted when you try to display. The
solution of this problem is to use WebView component that helps in displaying a web page view in
mobile view. As we use Chrome and other browsers which are specially design to view the web

contents. The similar thing is achieved through WebView at some extent.

DDE, GJUS&T, Hisar 190 |



MCA-42

Mobile Application Development

.....

WebView allows to displays objects as apart of android activity layout. Sometime WebView is
used to have more control on application with some advance configuration with some security

parameters. A list of methods supported by this class are:

e canGoBack(): to return back to the item history.

e canGoForward(): to move forward based on item history.

e clearHistory(): It clear both backward and forward history.

e destroy(): It destroy the state of web page.

e findAllAsync(String search): To search the given string and highlight it .
e getProgress(): to get the progress of loading page.

e getTitle(): it return the title of web page.

e getUrl(): return URL of active page.

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

android:usesCleartextTraffic="true"
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<?xml version="1.0" encoding="utf-8"2>
<manifest android:targetSandboxVersion="1"
xmlns:android="http://schemas.android. com/apk/res/android"
xmlns: tools="http://schemas.android. com/tools">
<nses-permission android:name="android.permission.INTERNET" />
<application
android:allowBackup="trus"
andruid:dataExtractiDanl&s=“@xmlfdata_gxtrautiun_rules“
andruid:fullBackupCont&nt:“@xmlfbaﬂkup_rules“
andruid:ican=“@mipmapfic_;auncher“
andruid:lab&l=“@stringfapp_pame“
andruid:roundIcan=”@mipmapfic_;auncher_ruund“
android:usesCleartextTraffic="true"
android: supportsEtl="trus"
android: theme="f#style/Thene . WebView"
tools: targetApi="31">

<activity
android:name=".MainActivity"
android:exported="true">
<intent-filter>
<action android:name="android.intent.action.MAIN" />

<pategory
android:name="android. intent. category. LAUNCHER" />
</intent-filter:>

<meta-data
android:name="android.app.lib name"
android:valne="" />
<factivity:
</application:

</manifest>

Figure 9.1 Code for AndroidManifest.xml of the WebView.

DDE, GJUS&T, Hisar 192 |



Mobile Application Development MCA-42

<?xm]l version="1.0" encoding="utf-8"2=>
<Relativelayout mmlns:android="http://schemas .android.com/apk /res/android"
xmlns :tools="http://schemas.android. com/tools"
android:layout width="match parent”
android:layout height="match parent" andreid:paddingleft="10dp"
android:paddingRight="10dp"
android:paddingTop="10dp"
android:paddingBotton="10d4dp" tools:context=".MainActivity">
<TextView android:text="WebView" android:layout width="wrap content"
android:layout height="wrap content"
android:id="g+id/ textview"
android:textSize="35dp"
android:layout alignParentTop="true"
android:layout centerHorizontal="true" />
<TextView
android:layout width="wrap content"
android:layout height="wrap content"”
android:text="Dept. of Distance"”
android:id="g+id/ textView"
android:layout below="E+id/textview"
android:layout centerHorizontal="true"
android:textColor="4#ffTaff24"
android:textSize="353dp" />
<BditText
android:layout width="wrap content"”
android:layout height="wrap content”
android:id="g+id/editText"
android:hint="Enter Text"
android: foecusable="true"
android:textColorHighlight="#ff7eff15"
android:textColorHint="4fff 256"
android:layout marginTop="46&dp"
android:layout below="g+id/imageView"
android:layout:alignPatentLeft="true"
android:layout alignParentStart="true"
android:layout alignRight="E+id/imageView"
android:layout alignEnd="E+id/imageView" />
<ImagevView
android:layout width="wrap content"”
android:layout height="wrap content"
android:id="g+id/imageView"
android:src="fdrawable/gju"
android:layout below="g+id/textView"
android:layout centerHorizontal="true" />
<Button
android:layout width="wrap content"
android:layout height="wrap content"
android:text="Go"
android:id="g+id/button"
android:layout alignTop="E+id/editText"
android:layout toRightOf="g+id/imageView"
android:layout:toEnde="@+idfimageView" i
<WebWView
android:layout width="wrap content”
android:layout height="wrap content"
android:id="g+id/webView"
android:layout below="g+id/button"
android:layout_élignPatentLeft="true"
android:layout:alignPatentStart="true"
android:layout alignParentRight="true"
android:layout alignParentEnd="true"
android:layout alignParentBottom="true" />

</Relativelayout>

Figure 9.2 Code for activity_main.xml file of WebView.
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package gjust.dde.webview;

import android.app.Bctivity:

import android.os.Bundle;

import android.view.View;

import android.view.View.OnClickListener;
import android.webkit.WebView;

import android.webkit.WebViewClient;
import android.widget.Button;

import android.widget.EditText;

public class Mainfctivity extends Activity |
Button buttonl;
EditText edittextl;

private WebView webvl;

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceitate);
setContentView (R.layout.activity main);

buttonl=(Button) findViewById(E.id.button)
edittextl=(EditText) findViewById(R.id.editText);

webvl= (WebView) findViewById(R.id.webView) ;
webvl . setWebViewClient (new MyBrowser()):

buttonl.setOnClickListener (new OnClickListener () {
public void onClick(View v) {
String url = edittextl.getText () .toS5tringl().:

webvl.getSettings () .setloadsImagesiutomatically (true) ;
webvl.getSettings () .setdJavaScriptEnabled (true) ;
webvl.setScrollBarStyle (View.SCROLLBEARS INSIDE OVERLAY);
webvl.loadUrl (url);

H):

Figure 9.3 Code of MainActivity.java of the WebView.

e
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Figure 9.4 Screenshots of WebView Application.
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Figure 9.5 Screenshots of WebView for www.gjust.co.in web page.
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9.4. ScrollView

A class inherited from android.widget.ScrollView is used to scroll the contents in application, if
text side is larger. It only scrolls the current activity area where elements are available in form of text to
Ul components. By default, vertical scroll view supported by android and horizontal can be adjust

manually.

A number of elements can be place in code to check the scrolling view. So, in example we have
used buttons list. One important point to keep remember while using scroll view, only one direct child
is support. For multiple types of components, you can use other types of layouts like Table, Relative,
and Linear layout. We can specify individual layout_width and layout_height to setting on screen or use
density pixel or other unit for hard structure then place them in standard layout and bind with the
ScrollView to make it scrollable. Now, see the below android application based on ScrollView class

components.

package gijust.dde.scrollview;
import androidx.appcompat.app.AppCompatidctivity;
import android.os.Bundle;

public class Mainlctivity extends AppCompatictivity {
@0verride

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

Figure 9.6 Code for MainActivity.java of the ScrollView.
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<Z2xml version="1.0" encoding="utf-8" 2>
<Relativelayout
xmlns:android="http: //schemas.android. com/apk/res/android"”
xmlns: tools="http: //schemas.android.com/tools"”
android:layont width="match parent"
android:layout height="match parent"
android: paddingBottom="10dp"
android:paddingleft="10dp"
android:paddingRight="10dp"
android:paddingTop="10dp"
toolsz:context=".MainActivity">
<TextView
android:layont width="wrap content"
android:layont height="wrap content"
android: textAppearance="7android:attr/textAppearanceSmall"
android: text="Scroll View for Buttons"
android:id="g+id/textView"
android:layont gravity="center horizontal"
android:layont centerHorizontal="trune"
android:layont alignParentTop="trune" F =
<ScrollView android:layont marginTop="30dp"
android:layont width="fill parent"
android: layout height="wrap content"
android:id="g+id/scrollView">
<Linearlayont
android: layont width="fill parent"
android:layont height="fill parent”
android:orientation="vertical" =
<Button
android:layont width="fill parent"
android:layout height="wrap content"
android: text="0ne"/>
Repeat this button tags 20 time or more to see the scrolling and just
change the button text from one to twenty
</ LinearLayont>
</ SorollView:
</Relativelayont>

Figure 9.7 Code for activity_main.xml file of ScrollView.
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Figure 9.8 Screenshots of ScrollView App.
9.5. SearchView

SearchView is a special widget used to set search interface where an app user can search query

and submit their request for searching. Query is based on some suggestions.
XML tags for SearchView:
<SearchView
android:id="@+id/searchview"
android:layout_width="wrap_content"
android:layout_height="wrap_content" />

The SearchView class have a list of functions. few of methods are discussed below:
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5 <
] s 1

getQuery(): It is used to take data from the search view and return a value of CharSequence type.

A code segment for collecting request after initializing SearchView object and put into the request

object of CharSequence
SearchView searchview = (SearchView) findViewByld(R.id.searchview);
CharSequence request = searchview.getQuery();

getQueryHint(): It collect the text for hint from the text of SearchView and return value of
CharSequence .
SearchView searchview = (SearchView) findViewByld(R.id.searchview);
CharSequence hint = searchview.getQueryHint();

islconfiedByDefault(): this get the default iconified state of text from SearchView and returns true
or false.
boolean iconfiedstate=searchview.islconfiedByDefault();

simpleSearchView.setlconifiedByDefault(false): to keep text visible set it false.

setOnQueryTextFocusChangeListener(OnFocusChangeListenerlistener): This function listen the

every event of changing in text field. Apply this n SearchView object

The attributes of ScrollVView are available in main_activity.xml file.

<Relativelayont
xmlns:android="http://schemas.android. com/apk/res/android"”
android:layont width="fill parent"
android:layont height="fill parent">
<SearchView
android:id="E+id/search"
android:layont width="fill parent"
android:layout height="wrap content"
android:iconifiedByDefanlt="false">
<reqmestFoons />
</ SearchView>
<ListView
android:id="g+id/listview"
android:layont width="fill parent"
android:layont height="fill parent”
android:layout_below=“@+idfsearch“
f=
</Relativelayout>

Figure 9.9 Code for activity_main.xml file of SearchView.

I
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<Relativelayont

xmlns:android="http://schemas.android. com/apk,/res/android"
android:layont width="fill parent"
android:layont height="fill parent”
android:padding="10d4p" >

<TextView
android:id="E+id/namelLabel"
android:layont width="wrap content"
android:layont height="wrap content"
android: text="Animal : " />

<TextView
android:id="2+id/name"
android:layont width="wrap content”
android: layont height="wrap content"
android: layout toRightOf="E+id/namelabel"” />

</Relativelayont>

Figure 9.10 Code for listview_items.xml file of the SearchView.

package gjust.dde.searchview;

public class ZnimalHames {
private String animalName;

public AnimalNames (String animalMName) {

this.animalName = animalName;

public String gethnimalName () {
retnrn this.animalName:;

Figure 9.11 Code for AnimalsName.java of the SearchView.
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package gjust.dde.searchview;
import android.content.Context;
import android.view.LayvoutInflater:
import android.view.View;
import android.view.ViewGroup:
import android.widget.Baseldapter;
import android.widget.TextView;
import java.util.ArravyList;
import java.util.List;
import java.util.Locale;
public class ListViewAdapter extends Basehdapter {
Context mContext;
LayoutInflater inflater;
private List<inimallNames> animalNamesList = nmll:;
private ArraylList<hnimalNames> arraylist;
public ListViewhdapter (Mainfictivity context, List<inimalMNames:
animalNamesList) {
mContext = context;
thizs.animalNameslist = animalNamesList;
inflater = LayvoutInflater. from(mContext) ;
thiz.arraylist = new ArraylList<AnimalMNames> ()
this.arraylist.addall (animalNamesList) ;

}

public class ViewHolder { TextView name; }

B0verride

public int getCount () { return animalNamesList.size () ¥

public AnimalNames getltem(int position) {

return animalNameslist.get (position); ¥
BOverride
public long getltemId({int position) { return position; }

public View getView(final int position, View view, ViewGroup parent) {
final ViewHolder holder;

if (view == nmll) { holder = new ViewHolder () :
view = inflater.inflate(R.layout.listview items, null});
holder.name = (TextView) view.findViewBvId(R.id.name);
view.zetTag (holder) ;

} else { holder = (ViewHolder) wview.getTag(): ¥

holder.name.setText (animalNamesLlist.get (position) .getAnimalName () ) ;
return view;
}
public vold filter(String charText) {
charText = charText.tolowerCase (Locale.gstDefault());
animalNamesList.clear () :
if (charText.length() == 0) {
animalNameslist.addall (arraylist) ;
} else { for (AnimalMNames wp : arraylist) {
if (wp.getBAnimalName () .toLowerCase (Locale.getDefault() ) .contains (charText) )
{ animalNamesList, add (wp) }
} }
notifyDataSetChanged()
1
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Figure 9.12 Code for ListViewAdapter.java of the SearchView.

package giust.dde.searchview;
import android.os.Bundle;
import android.widget.ListView;
import android.widget.SearchView;
import androidx.appcompat.app.ipplompatActivity;
import java.util.ArrayList;
public class MainActivity extends AppCompatictivity implements
SearchView.OnQueryTextListener {
ListView list;
ListViewhdapter adapter;
SearchView editsearch;
String[] animalNameList;
ArrayList<AnimalNames> arraylist = new ArraylList<AnimalNamesz>(};
@0verride
public void onCreate(Bundle savedInstanceState) |
super.onCreate (savedInstancestate)
setContentView (R.layout.activity main);
animalNameList = new String[]{"Lion", "Tiger", "Dog",
"Cat", "Tortoise", "Rat", "Elephant", "Fox",
"Cow", "Donkey", "Monkey"};
list = (ListView) findViewById(R.id.listview):
for (int 1 = 0; 1 < animalNameList.length; i++) {
EnimalNames animalNames = new AnimalNames (animalNamelist[i]);
arraylist.add(animalNames); I
adapter = new ListViewlAdapter (Mainfctivity.this, arraylist);
list.sethdapter (adapter);
editsearch = (SearchView) findViewById(R.id.search);
editsearch.setOnfueryTextlistener (this); I

o
T ,.1_
e 2
eWVELLLUE

public boolean onQueryTextSubmit (String query) { return false; }

e

@iverride
public boolean onQueryTextChange (String newlext) {
String text = newlext;

adapter.filter(text); return false;

b

Figure 9.13 Code for MainActivity.java file of the SearchView.
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Figure 9.14 Screenshots of result of the SearchView.
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9.6. TabHost

.....

TabHost is a work like a container that holds multiple activity as view through tabs. This
component uses two subsection one is set of tabs and other one is frame layout, where tab is used to

click and open a particular tab and frame layout is used to display the of same clicked tab.

We can assign lot of data to one activity to display on screen responding tab. So, this is one of
the best methods to use multiple tabs in mobile application interface through TabHost. One section may
have tab list and other having information of every tabs. Here all process looks like a holding multiple

pages on one screen without opening a new page.

For the implementation of this TabHost, we need to extend the TabActivity class into our
MainActivity. A tab name is specifying the page content. and tag is used to track the content. Tab can
have an indicator and icon for proper labeling. TabContentFactory class helps to create the content

view and intent launches an Activity.

Some other classes used with TabHost are TabSpec, CharSequence, Drawable. CharSequence is
sued to set type value for a label at tab. To display icon on tab, drawable is used. The function of each
class has their own role which are explainable through the program that you can see below with various

file names.

<{resources>
<string name=“app_name“}Tahﬂnst{fstring}
<string name="hello world">Hello world!</string>
<string name=“actiun_settings“}Settingsi!string}
<string name="title activity my">all
Activity</string>
<string name=“title_aetivity;abaut“}ﬂbuat{fstring}
<string
name=“title_activity_cuntact“}Euntact{fstring}
</resources:

Figure 9.15 Code for string.xml file of the TabHost.
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<RelativelLayout
xmlns:android="http://schemas.android.com/apk,/res/android"
xmlns: tools="http://schemas.android.com/tools"
android: layout width="match parent"
android:layout height="match parent”
android:paddingBottom="10dp"
android:paddinglLeft="10dp"
android:paddingRight="10dp"
android:paddingTop="10dp"
tools:context="gjust.dde. tabhost.Contact">
<TextView
android:layont width="wrap content"
android: layout height="wrap content"”
android: layout centerInParent="trus"
android: text="Contact
Registrar, Guru Jambheshwar University of
Secience Technology, Hisar - 125001, Harvana (India)
Academic Support to teachers/stundents of study centres
Sh. Vinod Goyal,01662-263571
Dr. Vizender Singh,01662-263574,
Dr. Sunaina,0l1662-263158"
android: textColor="#00£"
android: textSize="25sp"
android: textStyle="bold" />

</Relativelayont:

Figure 9.16 Code for contact.xml file of the TabHost

<Relativelayont
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns: tools="http://schemas.android.com/tools"
android: layout width="match parent”
android:layont _height="match parent"
android:paddingBottom="10dp"
android:paddinglLeft="10dp"
android:paddingRight="10dp"
android:paddingTop="10dp"
tools:context="gjust.dde. tabhost.Contact">

<TextView

android: layont width="wrap content"

android: layont height="wrap content"

android: layont centerInParent="true"

android: textSize="25sp"

android: textColor="#£00"

android: textStyle="bold"

android: text=" Home The study material
has been prepared by the Directorate with the association of specialists
in the respective areas and the same iz updated as and when the changes
are brought about in the course curricnlum as per need of the market. In
order to hawve the interest of the stundents closely watched, the
Directorate has appointed teachers/course coordinators in the respective
discipline for each of the programme." />

</RelativelLayont:>

Figure 9.17 Code for home.xml file of TabHost.

e
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<Relativelayont xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"”
android:layout width="match parent"
android:layout height="match parent"
android: paddingBottom="10dp"
android:paddinglLeft="10dp"
android:paddingRight="10dp"
android:paddingTop="10d4p"
tools:context="gjust.dde.tabhost.Abonut">

<TextView

android:layout width="wrap content"

android:layout height="wrap content"

android:layont centerInParent="true"

android: textSize="25sp"

android: textColor="#0£f0"

android: textStyle="hbold"

android: text="GENERAL

The Gurn Jambheshwar University of Science

Technology, Hisar, was established on October 20, 1995 by an Act
of the Legislature of the S5tate of Haryana with the objectives
'to facilitate and promote studies and research in emerging areas

of higher
edncation with focus on new frontiers of technology, pharmacy,
environmental studies, non-conventional energy sources and
management studies and also to achieve excellence in these and
" Jf=</Relativelayont>

Figure 9.18 Code for about.xml file of the TabHost.

Now create three files for about.java, home.java and contact.java in the main application folder.

ost app src  main @ java @ gjust = dde tabhost
— . 5 C++ Class
Android - B = = 2 — < About.java 2 Hor
- app 1 package gju: = C/C++ Source File
g manifests 2 impnrt . i C/C++ Header File
~ [ java 5 4 pubvlir Kotlin Class/File

e Y o Resourc Fil
oL

Andreid Rescurce Directory

€ Contact Add C++ to Module B
Sample Data Directory

£ Home - .
. . K Cut Ctrl+X = File
S MainActivity

B gjust.dde.tabhost | 1B Copy Ctrl+C 2 Scratch File Ctrl+ Alt+Shil
s apjie=t ket s e e Copy Path/Reference... Package
5 - . i Paste Ctrl+V | & |mage Asset
% java (generated)
~ . _ = VWector Asset
Zres Find Usages Al FT setorass

Figure 9.19 Option to create new these three java files.

e
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package gijust.dde.takbhost:

import android.app.Tablctivity;
import android.content.Intent;
import android.os.Bundle;
import android.widget.TabHost;
import android.widget.Toast;
public class Mainlctivity extends Tablctivity {
@0verride
public void onCreate (Bundle savedInstanceState) |
super.onCreate (savedInstanceState);
setContentView (R.layout.activity main);
TabHost tabHost = (TabHost) findViewById(android.R.id.tabhost):
TabHost.TabSpec spec;
Intent intent;
spec = tabHost.newlabkSpec("Home"); spec.setIndicator ("HOME");
intent = new Intent(this, Home.class):
spec.setContent (intent);
tabHost.addTab (spec).
spec = tabHost.newTabSpec ("Contact"):
spec.setIndicator ("CONTACT");
intent = new Intent(this, Comtact.class);
spec.setContent (intent);
tabHost,addTak (spec) s

spec = tabHost.newTabSpec("About"):
spec.setIndicator ("ABOUT");

intent = new Intent(this, About.class);

spec.setContent (intent);

tabHost,addTak (spec)

tabHost, setCurrentTab(l);

tabHost, setCnTakbChangedlistener (new
TabHost.OnTabChangelistener() {

7
e
1':___-\.1':

public void onTabChanged(String tabId) |
Toast.makeText (gethpplicationContext (), tabld,
Toast.LENGTH SHORT).show();
}

b

Figure 9.20 Code for MainActivity.java file of the TabHost.

e
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Figure 9.21 Screenshots of home and contact tab.
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Figure 9.22 Screenshot of the about tab.
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9.7. Dynamic ListView

ListView is a special Ul component that is used in almost android application. It is used to
display an array of data using list view. ListView provides number of functions by using them we can
perform dynamic operation on list. This example explains how to add elements in list dynamically.
ListView already covered in previous section 8.5 Chapter 7. here this topic will cover only the dynamic
list designing process.

<7xml version="1.0" encoding="utf-8"2>
<Relativelayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:id="@+id/idRLContainer"
android:layout width="match parent"
android:layout height="match parent"
android:orientation="vertical"
tools:context=".MainActivity":>
<EditText
android:id="@+id/idEditName"
android:layout width="match parent"
android:layout height="wrap content”
android:layout margin="4dp"
andrnid:layuut_tcLefth=“@idfidEtnhdd“
android:hint="Enter element" />
<Button
android:id="@#+id/idBtnAdd"
android:layout width="wrap content”
android:layont height="wrap content”
android:layont alignParentEnd="trune"
android:layont margin="4dp"
android: text="Add"
android:textAllCaps="false" />
<ListView
android:id="@+id/idDLV"
android:layout width="match parent"
android:layout height="match parent"
android:layout below="@#id/idEditName" />
</Relativelayont>

Figure 9.23 Code for activity_main.xml file of DynamicListView.
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package gjust.dde.dynamiclistview;
import android.os.Bundle;
import android.view.View;
import android.widget.Arravidapter;
import android.widget.Button;
import android.widget.EditText;
import android.widget.ListView;
import androidx.appcompat.app.ApplompatActivity:
import java.util.ArrayList;
public class MainActivity extends AppCompatictivity {
private ListView DLV;
private Button Btin;
private EditText item;
private ArrayList<5tring> DList;
@0verride
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState);
setContentView (R. layout.activity main);.
DLV = findViewById(R.id.idDLV);
Btn = findViewById(R.id.idBtnadd);
item = findViewById(E.1id.idEditName);
DList = new ArrayList<>{}:
DList.add|"Apple"):
DList.add("Grapes");
Arrayhdapter<String> adapter = new Arrayhdapter<String>(this,
android.R.layout.simple list item 1, DList);
DLV.zetlidapter (adapter);
Btn.setOnClickListener (new View.CnClickListener() {
@0verride
public void onClick(View v} {
String items = item.getText().toString();
if (litems.isEmptv()) {
DList.add{itemsz);
adapter.notifyDataSetChanged|();

b
3}

Figure 9.24 Code for MainActivity.java file of DynamicListView.
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Figure 9.25 Screenshots of dynmic ListView.
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Figure 9.26 After adding content in Dynamic ListView.

I
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9.8. Expanded ListView

It is an expansion of list with two levels. which scrolls vertically. this is somewhat different
from simple ListView where every individual group are accessible to look their children It is an expand
and collapse list.

The listener code can be written for every individual item or group to explore or assign any
activity in better way. Adapter has their own role to control the supply of data this expansion list. When
we are working expansion list there is an important role played by adapter. Because adapter is a supplier

of data to children and group which is viewable and this can be in three ways.

e ExpandableListAdapter

e BaseExpandableListAdapter

e SimpleExpandableListAdapter
ExpandableListAdapter: this work for underlying data and customization.
BaseExpandableListAdapter: is a base class of all adapters for custom adapter preparing.

SimpleExpandableListAdapter: it is used to bind the static data from XML file.
Source of data can be specified separately as group in form of List of Maps. Each group is stored in
an ArrayList separately for the Expandable List.

We use BaseExpandableListAdapter as base class for CustomAdapter. Here we write code for
both type of function setOnGroupClickListener() and setOnChildClickListener() to display a toast

message for child or group items.

<7xml version="1.0" encoding="UTF-8"2>
<Belativelayont
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="match parent"
android:layout height="match parent”
android:orientation="vertical">
<ExpandablelistView
android:id="@+id/simpleExpandableListView"
android: layont width="match parent"
android:layont height="fill parent"
android:divider="#FBE42ZE"
android:childDivider="#FFO0&F"
android:dividerHeight="2dp" />
</Relativelayout:

Figure 9.27 Code for activity_main.xml of Expandable ListView.

I ——
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¢2xml version="1.0" encoding="utf-8"2>
<Relativelayout android:layout width="match parent"
android:layout height="match parent"
android:orientation="vertical"
xmlns:android="http://schemas.android. com/apk/res/android":
<TextView
android: id="#+id/sequence"
android:layout width="wrap content"
android: layout height="wrap content"
android:layout alignParentleft="trues"
android: layout:al ignParentTop="trus"
android:paddingleft="35sp"
android:background="#FEERTE"
android: textColor="#4478F1"
android: textAppearance=""7?android:attr/textAppearanceMedimm" />
«TextView
android:id="@#+id/subltem"
android: layout width="wrap content"
android: layout height="wrap content”
android: layout alignParentTop="true"
android:layout toRightOf="@1i d/sequence"
android:textAppearance="?android:attr/textAppearanceMedimm” />
</Relativelayont>

Figure 9.28 Code for subitems.xml of Expendable ListView

package gjust.dde.expendablelistview;
public class ChildInfo {
private S5tring seguence = "";
private S5tring name = "";
public String getSegquence ()
{
retuorn seguence:
}
public volid setSequence (String sequence)
{
this.segunence = seguence;
}
public String getName ()
{
return name;
}
public void setNHame (String name)
{
this.name = name;
}

Figure 9.29 Code for ChildInfo.java of Expandable ListView.

e
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package gjust.dde.expendablelistview;
import android.content.Context;
import android.view.LayvoutInflater;
import android.view.View;
import android.view.ViewGroup:
import android.widget.BaseExpandablelistihdapter;
import android.widget.TextView;
import java.util.ArrayList;
public class Customfdapter extends BaseExpandakblelListhdapter {
private Context context:; private ArravList<GroupInfo> deptlist:;
public Custombdapter (Context context, ArravList«<GroupInfo> deptList) {
this.context = context;
this.deptList = deptlList: H
@O0verride public Cbhject getChild(int groupPosition, 1int
childPosition) { ArrayList<ChildInfo> productList =
deptlList.get (groupPosition) .getProductList () ;

return productlist.get (childPosition); }
BOwverride public long getChildId({int groupPosition, int
childPosition) {
return childPosition; }

E@0verride puoblic View getChildView(int groupPosition, int
childPosition, boolean isLastChild,View wview, ViewGroup parent) {

ChildInfo detailInfo = (ChildInfo) getChild(groupPosition, childPosition):;
if (wview == nmll) { LayoutInflater infalInflater =
(LayoutInflater) context.getSystemService (Context.lAYOUT INFLATER SERVICE) :
wiew = infallInflater.inflate (R.layout.subitems, nmll): ¥
TextView sequence = (TextView) view.findViewById(R.id.segquence):
sequence.setText (detailInfo.getSequence () .trim() + ". "),
TextView childItem = (TextWView) wview.findViewBvId(R.id.subItem):
childItem.setText (detaillnfo.getHame () .trim()) ;
retuorn view; }

@0verride public int getChildrenCount(int groupPosition) {
ArrayList<ChildInfo> productList =
deptlList.get (groupPosition) .getProductlist () ;

return productlList.size () }

B0verride public Object getGroup (int grouwpPosition) {
return deptlist.get (groupFPosicion); }

@0verride public int getGroupCount () {
return deptlist.size () }

B0verride public long getGroupld(int groupPosition) {
return groupPosition; }

B0verride public View getGroupView(int groupPosition, boolean

isLastChild, View wview, ViewGroup parent) {

GroupInfo headerInfo = (GroupInfo) getGroup (groupPosition) !
if (wview == nmnll) {LayoutInflater inf = (LayoutInflater)

context.getSystemService (Context. LAYOUT INFLATER SERVICE);
wview = inf.inflate (R.lavout.groupitems, nmll): }
TextView heading = (TextView) view.findViewBvId(R.id.heading):
heading.setText (headerInfo.getName () .txrim() ) ;
return view; }

E0verride public boolean hasStablelds() { retorn true; 1
E0verride public boolean isChildSelectabkle (int groupPosition, int
childPosition) { retuorn truoe; ¥ }

Figure 9.30 Code for CustomAdapter of the Expandable ListView.
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package gjust.dde.expendablelistview;
import android.os.Bundle;
import android.view.View:;
import android.widget.ExpandaklelistView;
import android.widget.Toast;
import androidx.appcompat.app.AppConpatictivity !
import java.util.arravyList;
import java.util.LinkedHashMap;
public class Mainfctivity extends AppCompathctiwvity {
private LinkedHashMap<S5tring, GroupInfo> subjects = new
LinkedHashMap<String, GroupInfo>();
private ArrayList<GroupInfo>» deptlist = new ArrayList<GroupInfo>():
private Customfdapter listAdapter;
private ExpandablelListView =simpleExpandablelistView;
BOverride
public wvoid onCreate (Bundle savedInstanceState) |
super.onCreate (savedInstanceState) ;
setContentView (R. layout.activity main);
loadDatal()
simpleExpandablelistView = (ExpandablelListView)
findViewById(R.id.=simpleExpandablelistView) ;
liztAdapter = new Customfdapter (Mainlctivity.this, deptlist):
gimpleExpandablelistView. sethAdapter (listAdapter) !
expandnll () ;
simpleExpandablelistView.setCnChildClickListener (new
ExpandablelistView.CnChildClickListener ()} {
B0verride public boolean onChildClick (ExpandakblelistView parent,
View ¥, int groupPosition, int childPosition, long id) {
GroupInfo headerInfo = deptlist.get(groupPosition) !

ChildInfo detaillnfo = headerInfo.getProductList() .get ({childPo=sition);
ffdisplay 1t or do something with 1t
Toast.makeText (getBaseContext (), " Clicked :: " +

headerInfo.getlame ()
+ "/ + detaillInfo.getMame (),
Toast.LENGTH LONG) .show():
retuorn false;
}
by
simpleExpandablelistView. setCnGroupClicklistener (new
ExpandablelistView.CnGroupClickListener () {
BQverrids
public boolean onGroupClick (ExpandakblelistView parent, View v, int
groupPosition, long id) {
GroupInfo headerInfo = deptlist.get({groupPosition):
Toast.makeText (getBaseContext (), " Header i=s :: " 4+
headerInfo.getName () , Toast. LENGTH LONG) .show () ;

return false;

Fi:

Figure 9.31 Code for MainActivity.java part-1 of the Expandable ListView.
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private void expandRll ()} {
int count = listAdapter.getGroupCount();
for (int 1 = 0; 1 < count; i++){
simpleExpandablelisztView.expandGroup (i) ;
}
}
private void collapselll() {
int count = listAdapter.getGroupCount():
for {int i = 0; i < count; i+4){
simpleExpandablelistView.collapsebroup (i),
}
}
private vold loadData(){
addProduct ("GJUSET Hisar", "DDE");
addProduct ("GJUSET Hisar","ECE");
addProduct ("GJUSET Hisar","CSE");
addProduct ("CSE", "AIML");
gddProduct ("CSE", "Btech")
addProduct ("CSE", "MCA") ;
}
private int addProduct (String department, String product){
int groupPosition = 0;
GroupInfo headerInfo = subjects.get (department):;
if (headerInfo == nmmll){
headerInfo = new GroupInfof().:
headerInfo.setHame (department);
subjects.put (department, headerInfo).
deptList.add (headerInfo);
}
ArrayList<ChildInfo> productList = headerInfo.getProductlist():
int listSize = productlist.size():
liztSize++;
ChildInfo detaillnfo = new ChildInfol):
detailInfo.setSequence (String.valusOf(listSize) ),
detaillnfo.setName (product).;
productList.add (detaillnfo);
headerInfo.setProductlist (productlist);
groupPosition = deptlist.index0f (headerInfo);
return groupPosition;

Figure 9.32 Code for MainActivity.java part-2 of the Expandable ListView.

e
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9.9. Summary

GridView is an Android ViewGroup that displays items in a two-dimensional, scrollable grid. It
is used to display data in a structured way. WebView is permit the user to display web content within
your application. It is used to display web pages, HTML content, and other web-based content.
ScrollView allows the user to scroll through a list of items. It is used to display long lists of items that

may not fit on the screen.

SearchView allows the user to search for items within an application. It is used to provide a
search interface for users to quickly find what they are looking for. TabHost allows the user to switch
between different tabs. It is used to provides a tabbed interface for users to easily navigate between
different sections of an application. DynamicListView provides the user to dynamically add and remove
items from a list. It is used to provide a dynamic list of items that can be easily modified. Expanded
ListView is used to expand and collapse items in a list. It is used to provide a hierarchical view of data,

allowing users to easily navigate between different levels of information.
9.10. Keywords

GridView: is an Android ViewGroup that displays items in a two-dimensional, scrollable grid. It is

commonly used to display data in a structured format.

WebView: is a system component powered by Chrome that allows Android apps to display web

content. It is commonly used in hybrid mobile applications,
ScrollView: is a type of Android ViewGroup that allows the user to scroll through a list of views.
SearchView: is a user interface element that allows users to search for information within an app.
TabHoast: is a class used to create a tabbed user interface.

DynamicListView: It is a library that allows developers to create dynamic lists of items that can be

scrolled through and interacted with.

ExpandedListView: is a widget that displays a two-level list, where each level can be expanded or

collapsed to show or hide its contents.
9.11. Check Your Progress

1. Aview isa user
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Viewing components can handle __ through various function.

GridView is a data viewing component that uses scrolling grid.
BaseAdapter automatically arrange the layoutof _ for data.

View components are bridge between and source of data.

WebView component helps in displayinga ___ view in mobile view.

For ScrollView, a class inherited from

Multiple types of components use ___like Table, Relative, and Linear layout.
SearchView is a where an app user can search query.

. TabHostisa___ that holds multiple activity as view through tabs.
. TabHost need to import the class.

.Itisused todisplayan __ of data using list view.

13.
14,
15.

ExpandedListView is an expansion of list with
Adapter is a supplier of data to and group which is viewable.

We use BaseExpandableListAdapter as base class for

Self-Assessment Test

© 0o N o gk~ w DN PRF

What is GridView? Explain in detail.

How and when to use WebView for android app?

Discuss the various base class as well as current class function used for ScrollView.
What do you mean by content view? explain.

Define WebView and its various attributes.

How the SearchView is searching data for user in App?

Explain in brief about TabHost components.

What id DymanicListView? explain its functions in details.

Define ExpandedListView and explain with attributes and function in details.

9.13. Answers (Section 9.11)

1.
2.
3.

interface
events

two-dimensional
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grid

Ul component

web page

android.widget.ScrollView

layouts

© o N o 0 &

search interface
10. container

11. TabActivity

12. array

13. two levels

14. children

15. CustomAdapter
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LEARNING OBJECTIVE

The objective of learning about SQLite is to gain an understanding of how to use the SQLite
database engine to store, query, and manipulate data. This includes learning how to create tables, insert

data into them, update existing data, delete data, and query the database for specific information.
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Additionally, students should learn how to use SQLite's built-in functions and commands to perform
more complex operations. Finally, students should understand the basics of database security and how

to protect their data from unauthorized access.

Chapter 10. SQL.ite Database

10.1. Introduction

SQLite is a small, standalone and open-source database. It stores the file locally in the form of
text file instead of a special database tool on computer. Android studio package come with SQLite

database.

This database also supports relational database management features. As you know that in other
database, we need to connect with them through a connection string or data provider such as ODBC for
window, JDBC, oracle, SQL-Server etc.

The complete SQLite is implemented in C library that is must fast to save data directly with
creating a bridge between DB tools and IDE package and is considered lightweight disk-based database.
It minimizes the communication overhead for database connectivity to server or some other medium.
One important thing the SQL.ite data saved in disk can be later imported or browse through the database
tools like SQLite DB Browser.

A new SQLite module sqlite3 was designed by Gerhard Haring. It provides an interface as per
the specification of DB-API 2.0. Once you decided to design a database, first create a structure of
database how it will look then start implementation of the database with proper name and then create

tables. An example of creating and deleting a table or simple database is discussed in next section:

The SQLite database library lies under the database package (android.database.sqlite) which
have number of classes to manage the database created by you. SQLite library has number of classes

with different use as described in next section.

10.2. SQL.ite Database
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To create a new database, you need to use openOrCreateDatabase method with specified
parameters like name database name and mode of database. This function will return a object of your

database as shown in example.
SQLiteDatabase mydb = openOrCreateDatabase(*'Database name™, MODE_PRIVATE, null);

Next function uses a cursor factory class that works like a result set. Similarly, there is different

version of same function with various types of parameters.

openDatabase(String path, SQLiteDatabase.CursorFactory factory, int flags)
10.3. Tables

After creating database, we need to create a table to insert data. For this purpose, there is a

method class exec SQL which is available in SQLiteDatabase class. The syntax for this function is:
mydb.execSQL("CREATE TABLE Exam(firstname VARCHAR, lastname VARCHAR);");
mydb.execSQL("INSERT INTO Exam VALUES('sunil’,'verma’);");

This will insert some values into our table in our database. It requires some addition parameter

according to the columns mentioned in create table function.
execSQL(String sql, Object[] bindArgs)

This function is used to insert data as well as to update or modify the already existing record in

table using second arguments.
10.4. Fetching Record

To fetch data from the database a Cursor class object is used. For this process we may get a
number of records which can be hold into result set and a function rawQuery is called for this process.
The cursor can move forward to get the next record. Here, in this example, rs is a result set and object of

Cursor class.
Cursor rs = mydb.rawQuery("Select * from student”, null);
rs.moveToFirst();
String firstname = rs.getString(0);

String lastname = rs.getString(1);
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List of functions having some other uses:
getColumnCount(): it returns total column of a table.
getColumnindex(String colName): it returns an index of column by column name.
getColumnName(int collndex): It returns the name of column based on index
getColumnNames(): It returns result as array for all the columns of table.
getCount(): It returns total rows of result set in the cursor
getPosition(): it returns current position of the cursor in table

isClosed(): It returns true if the cursor is closed and return false otherwise

10.5. SQL.ite Classes

SQLiteOpenHelper: this class provides a list of useful APIs for creating and managing a
database. This class perform operation on demand instead of running or accessing database with
application startup. The two most important functions are: getWritableDatabase() and
getReadableDatabase().

This class can be inherited by any new subclass where the two functions must be override. the

name of functions are: onCreate() and onUpgrade() method also known for callback.
Few important points:
For large data processing SQL.ite is more preferable.
It locally stored on device, later can be synchronized with main database.

The path for database is: /data/data/name of package/databases/ in android application. You can
change this path for your convenience and change the path accordingly. It will work fine without any

issues.

10.6. SQL.ite Spinner

SQLiteOpenHelper and SQLiteDatabase are used to use various function like onCreate(),
onUpgrade() getWritableDatabase(). For Spinner is used to collect element entered in text box and

click listener added to the spinner elements that display a toast message on click.

You can see the various files are creating for this application.
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DetailActivity.java a custom file to handle activity separately for DbHandler class. It updates the

list Adapter. SbHandler.java include all

SQLiteOpenHelper and SQLiteDatabase class.

list_row.xml file to list the items of adapter view.

detais.xml include two components list and back button.

implementation related to database activities using

activity_main.xml this file has main screen Ul components like button and text boxes.

<BEditText

<?xml version="1.0" encoding="utf-g"?2>

<Relativelayout

xmlns:android="http://schemas.android.com/apk/res/android"”
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android. com/tools"
android:layont width="match parent”
android:layont height="match parent"
tools:context="gjust.dde.sglspinner . MainfActivity">

android:id="@+id/input label"
android:
android:
android:
android:
android:

laycut_yidth=“;fap_pontent“
layont height="wrap content”
layout alignParentTop="trus"
layout centerHorizontal="trues"
layout marginTop="4&dp"

android:hint="Add data"
android:ems="10" />

<Button
android:id=“@+idfbtn_§dd”
android:layont width="wrap content”
android:layont height="wrap content"
android:laycut_pelow=“@+idjinput_label“
android:layont centerHorizontal="trus"
android: layout marginTop="6&Tdp"
android: text="Add" />

<Spinner
android:id="g+id/spinner"
android:layout width="match parent"
android:layout height="wrap content"
android:layout alignParentlLeft="trus"
android:layount alignParentStart="true"
android:layout_pelow=“@+idjbtn_add“
android: layont marginTop="T70dp" S

</Relativelayout>

Figure 10.1 Code for activity_main.xml file of SQLite Spinner.
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package gjust.dde.sglspinner:;
import android.content.ContentValues:;
import android.content.Context:
import android.database.Cursor;
import android.database.sglite.5QLitelDatabase;
import android.database.sglite.S0Litelpendelper;
import java.util.ArrayList;
import java.util.List;
public class DatabaseHandler extends S0LitelpentHelper {
private static final int DATABASE VERSION = 1;
private static final String DATABASF NAME = "spinnerExample";
private static final String TABLE NAME = "labels";
private static final String COLUMN ID = "id";
private static final String COLUMN NAME = "name";
public DatabaseHandler (Context context) |
super (context, DATABASF NAMF, null, DATABASE VERSION) }
EOwerride
public void onCreate (SQLiteDatakbase db) {
String CRERTE ITEM TABLE = "CEEATE TABLE " + TABLE NAME + " ("
+ COLUMN ID + " INTEGER FRIMARY FEY," + COLUMN NAME + " TEXT)":
db.exec5QL (CREATE ITEM TABLE);

public void onUpgrade (SQLiteDatakase db, int oldVersion, int newVersion)

dir.exec30L ("DROF TABLE IF EXISTS " + TABLE NAME);
onCreate (dkb) ;
}
public void insertLabel (String label){
S0LiteDatakbase db = this.getWritableDatabaszse ()
ContentValues values = new ContentValues|():
values.put (COLUMN NAME, label);
di.insert (TABLE NAME, nmll, wvalues
db.close():
}
public List<String> gethllLabels(){
List«<5tring> list = new ArrayList<String>{():
String selectluery "SELECT +* FROM " + TABLF NAME;
S0LiteDatakbase db this.getReadableDatakbase ()
Cursor cursor = db.rawQuery(selectQuery, null);
if (cursor.moveloFirst()) {
do {
lizt.add{cursor.getString(l));
} while (cursor.moveTolMext()):

}
cursor.close();
db.close():

Figure 10.2 Code for DatabaseHandler.java file of SQLite Spinner.
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package gjust.dde.sglspinner;
import android.content.Contextc;
import android.os.Bundle;
import android.view.View:
import android.view.inputmethod. InputHMethodManager;
import android.widget.AdapterView;
import android.widget.hArraybdapter;
import android.widget.Button;
import android.widget.EditText;
import android.widget.S5pinner:;
import android.widget.Toast;
import android=x.appcompat.app.bppCompathotivity:
import java.util.Listc;
public class MainfActivity extends AppCompatActivity implements
LdapterView.OnItemSelectedListener {
Spinner =spinner;
Button btnAdd:
EditText inputlabel;
@0verride
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);
spinner = findViewById(R.id.spinner) ;
btnAdd = findViewById(R.id.btn add):
inpuntlabel = findViewById(R.id.input label);
spinner.setOnItemSelectedlistener (this) ;
loadSpinnerDatal) ;
btnAdd.setCnClickListener (new View.OnClickListener () {
BOwerride
puoblic vold onClick(View arg0) {
String lakel = inputLabel.getText () .toStringi() !
if {(label.trim{).lengthi{) > 0} {

DatakbaseHandler db = new DatabaseHandler (gethApplicationContext () )
db.insertLakel {lakel) ;

inpuntlLabel .setText ("") ;

InputMethodManager imm = (InputMethodManager)

getSystemService (Context . INFUT METHOD SERVICE) :;
imm.hideSoftInputFromWindow (inpuntLabel . getWindowToken (), 0):
loadSpinnerDatal) ;} else {
Toast.makeText (getApplicationContext (), "Please enter label name",

Toast. LENGTH SHORT) .show () ; ¥ ¥ )z ¥
private void loadSpinnerData() {
DatabaseHandler db = new DatabaseHandler (gethpplicationContext () )

List<5tring> labels = db.gethllLakels();

Arravidapter<5String> datafdapter = new
Arrayhdapter<String> (this,android.R.layout. simple spinner item, lakels):
datahdapter.setDropDownViewResource (android.R. layout.simple spinner dropdow
n _item): spinner.scthdapter (dataldapter) ; }

public volid onItemSelected (AdapterView<?> parent, View wiew, int
position, long id) {
String lakel = parent.getltembitPosition(position) .toString() !
Toast.makeTsxt (parent.getContext (), "You selected: " + lakel,
Toast. LENGTH LONG) .show () ; }

Override

public vold onNothingSelected (AdapterView<?> argl) {
i

[155]

Figure 10.3 Code for MainActivity.java file of SQLite Spinner.
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Figure 10.4 SQL.ite Spinner screenshots.
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Figure 10.5 Screenshots of the SQL.ite Spinner.

10.7. SQL.ite ListView

SQLite is a RDBMS to apply various operations like storing, updating and retrieving record
from the database. ListView is a way to view data from data adapter. It may use shared option for
internal and external memory to maintain records entries. To dealing huge amount of records SQLite
database is preferable for structured format.

The current example will show the various methods used for dealing with data using SQL.ite
Database and custom ListView to display the records. SQLiteOpenHelper class is used to work with
database. The application name is SQL.ite ListView.

List of files that used for designing this app is mentioned below with their purpose.

DbHandler.java: It include implementation details of SQLite database activities

activity_main.xml: file is available at path \res\layout in app that have all activity components
design.

details.xml: is also in same path in \res\layout path to customize the listview

list_row.xml: is design to view the record in listview.

MainActivity.java: write code as shown in below file.

DetailsActivity.java: to handle the inserted data view.

AndroidManifest.xml: configure the few lines as written in this file.
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package gjust.dde.sglitelistview;

import android.content.ContentValues;

import android.content.Context;

import android.database.Cuarsor;

import android.database.sglite.S0LiteDatabase;

import android.database.sglite.SQLitefpentelper;

import java.util.ArraylList;

import java.util.HashMap;

public class DbHandler extends SQLiteCpenHelper {
private static final int DB VERSTION = 1:
private static final String DB NAME = "usersdb":

private static final String IﬁﬁLE;DSerS = "pgserdetails":
private static final String KEY ID = "id";

private static final String KEY NAME = "name":

private static final String KEY LOC = "location":
private static final String KEY DESG = "designation";

public DbHandler (Context context) {
super (context, DB NAME, numll, DB VERSION :

CED

Cverride
public void onCreate (SQLiteDatabase db) {
String CREATE TABLE = "CREATE TABLE " + TABLE Users + " ("
+ KEY ID + " INTEGER FRIMARY EKEY AUTOINCEEMENT," + KEY NAME

+ " TEXT,"

+ KEY LOC + " TEXT,"

+ KEY DESG + " TEXT"+ ") ":
db.exec5QL (CREATE TABLE);

CED

Cverride
public void onUpgrade (SQLiteDatabkase db, int oldVersion, int
newversion) {
db.execSQL ("DROF TABLE IF EXISTS " + TABLE Users);
onCreate (di) -
}
vold insertUserDetails(S5tring name, S5tring location, String
designation) {
SQLiteDatabase db = this.getWritableDatabase() !
ContentValues cValues = new ContentValues();
cValues.put (KEY NAME, name):
cValues.put (KEY LOC, location):
cValues.put (KEY DESG, designation);
long newRowlId = db.insert (TABLE Users,null, cValues):
db.close ()
}
public ArravList<HashMap<5tring, String>> GetUsers(){
SQLiteDatabase db = this.getWritableDatabase() !
ArrayList<HashMap<5tring, S5tring>> userlist = new ArrayList<>():

String gquery = "SELECT name, location, designation FROM "+
TABLE Usars;
Cursor cursor = db.rawluery(guery,nnll);

Figure 10.6 Code for DbHandler.java of SQL.ite List View Part-1
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while (cursor.moveToNext()){
HashMap<5tring, String> user = new HashMap<>|():

user.put ("name", cursor.getString (cursor.getColumnindex (KEY NAME) ) ) ;
user.put ("designation",cursor.getString (cursor.getColumnIndex (KEY DESG) ) ) ;

user.put ("location", cursor.getString (cursor.getColumnindex (KEY LOC) ) ) ;
userlList.add (user);

}
return userlist;
e Ussr Details d on userid
public ArravList<HashMap<5tring, String>> GetUserByUserId(int userid) {
SQLiteDatakbase db = this.getWritakbleDatakbase () !
ArrayList<HashMap<5String, String>> userlList = new ArrayList<>()};
String guery = "SELECT name, location, designation FROM "+
TABLE Users:
Cursor curscr = db.guery (TABLFE Users, new String[] {KEY NAME,
KEY LOC, KEY DESG, KEY I+ "=7%",mew String[]{S5tring.vslu=s0f(userid)},nmll,
noll, nmll, nall);
if (cursor.moveToMext()){
HashMap<5tring, String> user = new HashMap<>|():

user.put ("name",cursor.getString (cursor.getColumnIndex (KEY NAME) ) ) ;
user.put ("designation",cursor.getString (cursor.getColumnIndex (KEY DESG) ) ) ;

user.put ("location", cursor.getString (cursor.getColumnindex (KEY LOC) ) ) ;
userlList.add (user);

¥
retuorn userlist;

A0 D=l = User Details
public void DeletelUser (int userid) {
SQLiteDatakbase db = this.getWritakbleDatakbase () !
dix.delete (TABLE Users, HKEY I+" = 7", ,new
String[l{5tring.valu=s0f (userid) }):;
dbx.close () :
}

r stails

TTe
public int UpdateUserDetails (String location, S5tring designation, int

id){

SQLiteDatakbase db = this.getWritakbleDatakbase () !

ContentWValues cVals = new ContentWValues|():

cVals.put (KEY LOC, location):

cVals.put (KEY DESG, designation):

int count = db.update (TABLE Users, cVals, KEY IT+" = 7", ,new
String[l{S5tring.valu=s0f(id) }):

retorn count;

}

Figure 10.7 Code for DbHandler.java of SQL.ite List View Part-2.

e
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<7xml wversion="1.0" encoding="utf-8" 2>
<LinearlLayont
xmlns:android="http://schemas.android. com/apk,/res/android"
android:orientation="vertical"”
android: layout width="match parent"
android:layont _height="match parent":>
<TextView
android:id="@g+id/fstTxt"
android:layont width="wrap content"
android:layout height="wrap content"
android:layont marginLeft="100dp"
android:layont marginTop="150dp"
android:background="Ecolor/yvellow"
android: text="Name" />
<EditText
android:id="g+id/txtNames"
android:layount width="wrap content"
android:layont height="wrap content"
android:layont marginlLeft="100dp"
android:ems="10"/>
<TextView
android:id="@E+id/secTxt"
android:layout width="wrap content"
android:layont height="wrap content"
android: text="Location"
android:background="2color/yellow"
android:layont marginleft="100dp" =
<EditText
android:id="@g+id/txtLocation"
android:layont width="wrap content"
android:layont height="wrap content"
android:layont marginleft="100dp"
android:ems="10" />
“TextView
android:id="g+id/thirdTxt"
android:layont width="wrap content"
android: layout height="wrap content"
android: text="Designation"
android:background="2color/yellow"
android:layont marginLeft="100dp" S
<EditText
android:id="@g+id/txtDesignation"
android:layont width="wrap content"
android:layout height="wrap content"
android:layont marginLeft="100dp"
android:ems="10" />
<Button
android:id="g+id/btnSave"
android: layont width="wrap content"
android:layont height="wrap content"
android:layont marginleft="100dp"
android: text="5ave Record"”
android:background="#FAE313" />
</LinearLayonut:

Figure 10.8 Code for activity_main.xml of SQL.ite List View.

DDE, GJUS&T, Hisar 231 |



Mobile Application Development MCA-42

<7xml version="1.0" encoding="utf-8" >
<LinearLayont
xmlns:android="http: //schemas.android. com/apk/res/android"
android: layont width="fill parent"
android: layout _height="fill parent"
android:orientation="vertical" >
<ListView
android:id=“@+idfuser_list“
android: layount width="fill parent"
android: layont height="wrap content"
android:dividerHeight="1dp" />
<Buntton
android:id="g+id/btnBack"
android: layont width="wrap content"
android: layout height="wrap content"
androlid: layont gravity="center"
android: layont marginTop="20dp"
android: text="Back" />
</LinearLayout>

Figure 10.9 Code for detail.xml of SQL.ite List View.

<7xml version="1.0" encoding="utf-g" 2>
<Relativelayout
xmlns:android="http://schemas.android. com/apk/res/android"
android:layont width="fill parent"
android:layont height="wrap content”
android:orientation="horizontal"
android:padding="5dip" >
<TextView
android:id="@g+id/names"
android:layont width="wrap content"
android:layont height="wrap content”
android: textStyle="bold"
android: textSize="1T7dp" /=
<TextView
android:id="@g+id/designation"
android:layont width="wrap content"
android:layont height="wrap content”
android:layout_below=“@idfname“
android:layont marginTop="7dp"
android: textColor="#343434"
android: textSize="14dp" /=
<TextView
android:id="@g+id/location"
android:layont width="wrap content"
android:layont height="wrap content”
android:layout_alignBaselina=”@+idfdesignation“
android:layout_alignBottom=“@+idfdesignation“
android:layont alignParentRight="true"
android: textColor="#343434"
android: textSize="14dp" /=
</Relativelayonut:>

Figure 10.10 Code for list_row.xml of SQL.ite List View.
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package gjust.dde.sglitelistview;

import androidx.appconpat.app.hpplompatActivity:
import android.content.Intent;

import android.os.Bundle;

import android.view.View:

import android.widget.Button;

import android.widget.EditText:

import android.widget.Toast;

public class Mainfctivity extends AppCompatiActivity {

EditText name, loc, desig:;

Button saveBtn;

Intent intent:;

E0verride

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (zavedInstanceState)
setContentView (R.layout.activity main);
name = [(EditText)findViewById(R.id. txtNams);
logc = [EditText) findViewById(R.id. txtLocation);
desig = (EditText)findViewById(R.id.txtDesignation);
saveBtn = (Button)findViewById(R.id.btnSave);
saveBtn.setOnClicklListener (new View.OnClickListener () {

@0verride
public void onClick(View v) {
String username = name.getText().toString()+"\n";
String location = loc.getText().toString():
String designation = desig.getText().toString():
DbHandler dbHandler = new DbHandler (Mainfictivity.this):;
dbHandler.insertUserDetails (username, location,designation) ;
intent = new
Intent (MainActivity.this,DetailsiActivity.class);
startActivity(intent);
Toast.makeText(getipplicationContext (), "Record Inserted
sSuccessfully",Toast.LENGTH SHORT) .show():
}

b

Figure 10.11 Code for Detail Activity.java of SQL.ite List View.
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<?xml version="1.0" encoding="utf-g8" 2>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"”
package="com,. tutlane.sgliteexample" >
<application
android:allowBackop="trne"
android:icon=“@mipmapfic_launcher“
android:labe1=”@stringfapp_name“
andrcid:roundIcon=“@mipmapfic_;auncher_round“
android: supportsRtl="trus"
android: theme="gstyle/Theme.AppCompat.Light">
zactivity andreoidiname="gjust.dde.sglitelistview.MainfActivity"
android:exported="trus">
<intent-filter>
<action android:name="android.intent.action.MATN" />
<category android:name="android.intent.category. LAUNCHER" />
</intent-filter:>
<factivity>
<activity androidiname="gjust.dde.sglitelistview.DetallsActivity"
android: label="5QLite ListView"»</activity>
</application>
</manifest>

Figure 10.12 Code for AndroidManifest.xml of SQLite ListView.

package gjust.dde.sglitelistview:
import androidx.appcompat.app.ipplonpatictivity:
import android.content.Intent;
import android.os.Bundle;
import android.view.View;
import android.widget.Button;
import android.widget.EditText;
import android.widget.Toast:;
public class Mainlictivity extends AppCompatBctivity {
EditText name, loc, desig:;
Button saveBtn;
Intent intent;

protected void onCreate (Bundle szavedInstanceState) |
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity main);
name = (EditText)findViewBvId|(R.id. txtName)
loc = (EditText)findViewById(R.id. txtLocation)
desig = (EditText) findViewById(R.id. txtDesignation);
zaveBtn = (Button)findViewById(R.id.btnSave):
zaveBtn.setOnClickListener (new View.OnClickListener () |
= erride
public vold onClick(View v} {
String username = name,getText () .toString()+"\n";:
String location = loc.getText().toString():
String designation = desig.getText().toString() .
DkHandler dbHandler = new DbHandler (Mainfctivity.this):
diHandler.insertUserDetails (username, location, designation) ;
intent = new Intent (MainfActivity.this,DetailsActivicy.class);
starthotivity (intent);
Toast.makeText (getipplicationContext (), "Becord Inserted
Successfully", Toast . LENGTH SHORT) .show () ;
}
)y

Ly

Figure 10.13 Code for MainActivity.java of SQLite List View.
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Figure 10.14 Screenshots of the SQL.ite ListView.
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Figure 10.15 Screenshots of the SQL.ite ListView.

10.8. Summary

Android SQLite is a lightweight, open-source, relational database management system
(RDBMS) designed specifically for Android devices. It is based on the SQL language and provides a
powerful and efficient way to store, manage, and query data. It is used to store data locally on the
device, making it an ideal choice for applications that need to store data on the device without relying
on a server. It is also used to store application settings and user preferences. Android SQL.ite is highly
secure, reliable, and efficient, making it a popular choice for mobile applications. This chapter has
discussed the various classes SQLite Database, SQLiteOpenHelper, Cutsor, Query and data viewing

components like Tables, Spinner and ListView.

10.9. Keywords
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Database: The database is a collection of data that is organized in such a way that it can be easily
accessed, managed, and updated. It is a structured set of data stored in a computer

system.

Table: An SQLite table is a data structure used to store information in a SQLite database. It
consists of columns and rows, where each column stores a specific type of data, and each

row contains a single record.
Query: SQLite queries are commands used to interact with the database

Cursor: An SQLite Cursor is an object used to traverse the records in a database table. It is used
to iterate over the rows of a result set, one row at a time. The cursor can be used to

retrieve, add, update, and delete records from the database table.

ContentValues: ContentValues is a class in the Android SDK that is used to store key-value

pairs. It is typically used when inserting or updating data in a SQLite database.

SQL.iteOpenHelper: The SQLiteOpenHelper class is a helper class to manage database creation
and version management. It creates a database the first time it is accessed, and provides

methods to access and configure the database

SQLiteDatabase: SQLiteDatabase is an object that provides an interface to the SQLite database
engine, allowing you to perform various operations such as creating, updating, and
querying the database. It is a lightweight, self-contained, serverless, zero-configuration,

transactional SQL database engine.

10.10. Check Your Progress

1. SQLite is a small, standalone and database.

2. SQLite stores file locally in the formof __ instead of a special database tool.
3. is implemented in C library.

4. SQLite minimizes the overhead for database connectivity to server.

5. To create a new database method required.

6. Cursor factory class works like a

7. To execute query/SQL command method is used.

8. To fetch data from the database a class object is used
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class provides a list of useful APIs to manage DB.

10. Spinner is used to collect element entered in

10.11. Self-Assessment Test

© 0 N o g bk~ wbhPE

What is SQL.ite?

What are the advantages of using SQL.ite?

How does SQL.ite compare to other database systems?

What are the different types of data types supported by SQL.ite?
How do you create a database in SQL.ite?

What are the different commands used in SQLite?

How do you query data from a SQL.ite database?

What are the best practices for using SQL.ite?

What are the different classes of SQL.ite database?

10. How do you optimize an SQL.ite database?
10.12. Answers (Section 10.10)

© 0 N o g B~ w DN PE

open-source
text file

SQLite
communication
openOrCreateDatabase
result set
mydb.execSQL

cursor
SQL.iteOpenHelper

10. text box

10.13. References/ Suggested reading
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LEARNING OBJECTIVE

To learn XML, you should have some basic knowledge of HTML. The learning objective of
XML and Parsing is to understand the structure of XML documents, how to create them, and how to use
a parser to extract data from them. Additionally, students should be able to identify common XML

elements and attributes, as well as understand the differences between different types of parsers.
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Chapter 11. XML and Parsing

11.1. Introduction

Extensible Mark-up Language is a one of the widely and popularly used data exchanging
language. It is used to share/ exchange data between client and server machines. XML is an extensible
markup language that is much similar to HTML. it is designed to handle data for transmission or
holding for local in text format like tag based. Everything stored in xml is self-descriptive

for example

<book>
<name>Android</name>
<price>200</price>
<pages>400</pages>
<body>Best book for beginning</body>
</book>

This code explains every basic of XML as you can see there is no predefined tag for this. and it
can be designed as per the requirement to holding data. The basic different between XML and HTML
can be evaluated by you also, if you have basic knowledge. XML is using user defined tag whereas
HTML predefined. XML is used to carry data and find what data is. HTML is focused on how data
should be looks.

XML tags are according to above example: <book>, <price>, </price>

HTML tags are like <p>, <h1>, <table>.

XML is also useful to define tags and structure of documents also. Extensible of XML indicate
that we can add new data at any time in XML existing file. Means the XML file support information
like insert, delete and update.

There is option in XML file that it can have metadata. Metadata is the information of XML file
which can be reference as DTD (Document Type Definition) or XSD (XML schema definition) for data
validation. DTD file helps to manage the entities, element types and attributes. The DTD is used to set

some constraint of XML file.
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XML Schema is a language for describing and constraining the structure of XML documents. It
is used to define the legal building blocks of an XML document, including elements, attributes, and data
types. XPath is a language for navigating and selecting nodes in an XML document. It is used to locate
elements, attributes, and other nodes in an XML document.

XSLT is a language for transforming XML documents into other formats such as HTML or
plain text. It is used to convert XML documents into other formats such as HTML, PDF, or plain text.
XML Namespaces are used to provide a unique name for elements and attributes in an XML document.
They are used to avoid name collisions between elements and attributes from different sources. XML
Security is a set of technologies used to secure XML documents. It includes encryption, digital
signatures, and access control.

In android application, three types of XML parsers are mainly used to retrieved the needed
information

e SAX Parser
e DOM Parser
e StAX (XMLPullParser)

11.2. SAX Parser

In android application, it is a simple APl for XML which is focused on parsing the XML
documents. It is latest parser than SAX and DOM. It stands for StAX (Streaming API for XML). SAX
is an application programming interface to parse XML documents. It parses the document based on
event generation while reading. A callback calling approach is sued to receive SAX events through
custom handlers. API activated when an event dropped and after getting notification of callbacks
method. It is the smarter form of managing documents.

SAX is also known for event based streaming parser. It starts process from the starting of
document in sequential order and end when it found the root elements. It reads document from top to
bottom and recognizes token as they appear in parsing of documents. When token found in parsing it
call the callback method with relevant information. SAX is preferable because DOM consume more
memory as compared to SAX. One more point SAX event occurs on availability of data in XML file or
stream.

SAX parser is a programing interface between code and XML for data sharing for XML file

through events.
The following events are related to SAX for XML.:
Text Nodes
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Starting and ending of Element
Processing Instructions
Comments

The properties of SAX Parser are depicted below as follows:

XML file

A 4

SAX Parser

/startDocument()

starElement()
character()
L endElement()

y

Content Holder

Figure 11.1 Structure of SAX Parser.

<?xml version="1.0" encoding="utf-g" 2>
<records>
<employee:
<name>Liniju</ name:>
<salary>20000</salary>
</employees
<employee:
<name>Bhushan</name>
<galary>40000</salary>
</employees
<employee:
name>Kuldeep</name>
<galary>45000</salary>
</employee:
<employee:
<name>Makhan</name>
<salary>48000</salary>
</employee:
</ recordss

Figure 11.2 Code for employee.xml of the XMLSAX Parser.
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<2xml version="1.0" encoding="utf-8"2>

<androidx.constraintlayout.widget.ConstraintLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android. com/tools"
android:layont width="match parent”
android:layout height="match parent"
xmlns:app="http://schemas.android.com/apk/res-anto"
android:textAligmment="center"
tools:context=".MainActivity">

<TextView
android:id="@+id/textViewl"
android:layout width="match parent"
android:layont height="match parent"
android:textAlignment="center"
android:layout alignParentstart="true"
android:layout alignParentTop="true"
android:background="#FFFFFF"
android:text="Estring/textview"
android: textSize="22dp"
andruid:t&xtﬂulur=“@uulurfpurple_ﬁﬂﬂ“
tools:ignore="MissingConstraints" />
</androidx.constraintlayont.widget.ConstraintLayont>

Figure 11.3 Code for activity_main.xml of the XML SAX parser.
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package gjust.dde.xmlsaxparser;
import java.io.ICException:
import java.io.InputStream;
import javax.xml.parsers.ParserConfigurationException;
import javax.xml.parsers.ShXParser;
import javax.xml.parsers.SEXParserFactory:
import org.xml.sax.Attributes;
import org.xml.s=sax.S5AXException;
import org.xml.sax.helpers.DefaultHandler;
import android.annotation.SuppressLint:
import android.app.hctivity:
import android.os.Bundle;
import android.widget.TextView:
public class MainRActivity extends Activity { TextView tw:
E0verride public void onCreate (Bundle savedInstanceState) {
super.onlCreate (savedInstanceState) ;
secContentView (R. layout.activity main);
tv= findViewById(R.1id.textViewl);
try { SAXParserFactory factory = SAXParserFactory.newvlInstancel();
SRXParser saxParser = factory.newSREXParser|():
DefaultHandler handler = new DefaultHandler() {
boolean name = false;
boolean salary = false;
public vold startElement (String uri, String localName,String glame,
Attributes attributes) {

if (gqMame.equalsIgnoreCase ("name")) { name = trne; '
if (gName.equalsIgnoreCase |("salary"))
{ salary = true; }
}
public void endElement (String uri, String localName, String glame) { 1
@Suppresslint ("SetTextIl8n")

public void characters(char[] ch, int start, int length) {
if (name) {

tv.zetText (tv.getText () +"\n\n Name : " + new String(ch, start, length));:
name = false: }
if (salary) {
tv.zetText (tv.getText () +"\n Salary : " + new String(ch, start, length));:
zalary = false; }
} b2

InputStream iz = gethssets|() .open("employee.xml") ;
zaxParser.parse iz, handler);

}
catch (ParserConfigurationException | ICException | SAXException )
{
e.printStackTrace|():
}
}
}

DDE, GJUS&T, Hisar 244 |



Mobile Application Development MCA-42

.....

Figure 11.4 Code for MainActivity.java file of the XML SAX Parser.

11:48 & @ *40
Employee

Name : Anju
Salary : 20000

Name : Bhushan
Salary : 40000

Name : Kuldeep
Salary : 45000

Name ; Makhan
Salary : 48000

Figure 11.5 Result of XML SAX Parser.
11.3. DOM Parser

DOM parser is a Document Object Model based on object approach to access/parse the xml
files. As it read about DOM process and loads the file in memory to parse the XML documents. So, the
storing file in memory take lots of space, because it will read documents from starting to ending. Now
we can understand the structure of XML file. DOM is not dependent on the event occurring. DOM
parser needs to load complete XML file in memory then start to parse it. So, in comparison SAX
memory-efficient than DOM. DOM parser support XPath that means it easily operate on the complete

XML file in one go from loaded area.
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e Prolog is an initial information about XML file
e Events are the occurring of every starting and ending tags of XML file
e Text is a content among the tag element in XML tag elements.

e Attributes are some additional information about tag. Also know for tag value.

<?xml version="1.0" encoding="utf-8"2>
<nsers>
<user>
<name>Ramesh</name:
<designation>Technician</designation>
<logation>DHEVN</location>
</nsers
<nser:
<name>Narender</name:
<designation>Professor</designation:>
<location:Gurugram</location>
</nsers
<user>
<name>Fawan</name:>
<designation>Programmer</designation>
<logation>Hisar</location>
</nsers
<nser:
<name>Eajkumar<,/name>
<designation>Clerk</designation:>
<location:Hisar</location>
</users
<nser:
<name>Sunil</name>
<designation>Developer</designation>
<location>Faridabad</location>
</nsers
</users:

Figure 11.6 Code for userdetails.xml file of XML DOM Parser.

e
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<?xml version="1.0" encoding="utf-g8"?2->
<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent"
android:layout height="fill parent"
android:orientation="vertical" >
zLlistView
android:id="8+id/nser list"
android: layout width="fill parent"”
android: layout height="wrap content"
android:dividerHeight="1dp" />
<{LinearLayont:

Figure 11.7 Code for activity_main.xml file of XML DOM Parser.

<7xml version="1.0" encoding="utf-8" 2>
<Relativelayout
xmlns:android="http: //schemas.android. com/apk/res/fandroid"
android: layont width="fill parent"
android: layout height="wrap content"
android:orientation="horizontal"
android: padding="5dip" >
<TextView
android:id="g+id/name"
android:layout width="wrap content"
android:layont height="wrap content"
android: textStyle="bold"
android: textSize="1T7dp" />
“TextView
android:id="g+id/designation"
android:layont width="wrap content"
android:layont height="wrap content”
andruid:1ay0ut_b&law=“@idfname“
android: layont marginTop="Tdp"
android: textColor="#343434"
android: textSize="14dp" />
<TextView
android:id="@+id/location"
android:layont width="wrap content"
android:layont height="wrap content"
android:laynut_alignﬁas&line=“@+idfdesignation“
android:layout_alignBottmn=“@+idfdesignation“
android:layont alignParentRight="trune"
android: textColor="#343434"
android: textSize="14dp" />
</RelativelLayont>

Figure 11.8 Code for list_row.xml of XML DOM Parser.
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package gjust.dde.xmldomparser;
import android.os.Bundle;
import android.widget.ListhAdapter;
import android.widget.ListWView;
import android.widget.Simplelhdapter:;
import androidx.appcompat.app.ippComnpatActivity !
import org.w3c.dom.Document;
import org.w3ic.dom.Element;
import org.w3c.dom.Node;
import org.w3c.dom.NodeList;
import org.xml.sax.S5AXException;
import java.io.ICException;
import java.io.InputStream;
import java.util.ArrayList:
import java.util.HashMap:
import javax.zml.parsers.DocumentBuilder;
import javax.xml.parsers.DocumentBuilderFactory;
import javax.xml.parsers.ParserConfigurationException;
public class MainfActivity extends AppCompathActivity {
B0verride protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity main) ;
try{ ArravList<HashMap<5tring, String>> userlist = new ArravList<>{():
ListView 1lv = findViewById(R.id.user 1ist):;
InputStream istream = getAssets|() .open("uaserdetails.xml") ;
DocumentBuilderFactory builderFactory =
DocumentBuilderFactory.newInstancs () ;
DocumentBuilder docBullder = buililderFactory.newDocumentBuilder () ;
Document doc = docBuilder.parse(istream):;
HodeList nList = doc.getElementsByTagHName ("aser") ;
for({int i =0;i<nlist.getlength () ;i++){

if(nList.item(0) .getHodeType () == Hode.ELEMENT NODE) {
HashMap<String, String> user = new HashMap<>{():
Element elm = (Element)nlist.item(i)

user.put ("name", getNodeValue ("name",elm) )
user.put ("designation", getNodeValue ("designation",elm));
user.put ("location", getNodeValue ("location",elm))
userlist.add (user) ;
} }
Lischdapter adapter = new Simplefdapter (Mainbhctivity.this,

userlist, R.layout.list row,new String[]{"name","designation","location"},
new int[]{R.id.name, R.id.designation, R.id.locaticonl);

1lv.sethdapter (adapter) ; ¥
catch (ICException =) { e.printStackIrace() }
catch (ParserConfigurationException =) { e.printStackTrace(); }
catch (SAXException e) { e.printStackTrace () ; H H

protected String getNodeValue (String tag, Element element) {
NHodeList nodelist = element.getElementsByTagName (tag) !
Hode node = nodelist.item(0) ;
if (node!'=mll) { if (node.hasChildNodes () ){
NHode child = node.getFirstChild():
while (child'=nmll) { if({child.getNodeType() == Hode.TEXT NODE) {
retorn child.getHodeValue () -
H H H
} retarn "";

Figure 11.9 Code for MainActivity.xml of XML DOM Parser.
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Figure 11.10 An output of XM DOM Parser App.

11.4. XML Pull Parser

StAX is a pull parser type APl where a user or client has to ask the for information. It means it
is on demand information retrieval process to get data. After getting data from XML, it will notify the
client that your requested data is available. This pull parser is capable to read and write the XML file.
Every parser has their merits and demerits to get data from XML file. Therefore, programmer should

decide the use of parser based on their problem and requirements.
Few classes that are used to process the XML file elements:

e XMLEventReader
e XMLEventWriter
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e XMLStreamReader
e XMLStreamWriter

For more details of these class, you can check in Android IDE by creating objects.

ContentHandler : It is a class that provides callback methods which is used to notify about the

finding of elements in XML to the program.

<?xml version="1.0" encoding="ntf-8"2>
<Relativelayont
xmlns:android="http: //schemas.android. com/apk,/res/android"”
android: layont width="fill parent"
android: layont height="wrap content"
android:orientation="horizontal"
android:padding="5dip">
<TextView
android:id="g+id/nams"
android: layont width="wrap content"
android:layont height="wrap content"
android: textSize="17dp"
android: textStyle="bold" /=
<TextView
android:id="g+id/designation"
android:layont width="wrap content"
android:layont height="wrap content"
andrcid:1aycut_belcw=“@idfname”
android: layont marginTop="7dp"
android: textColor="#343434"
android: textSize="14dp" />
</RelativelLayont>

Figure 11.11 Code for list_row.xml of XML Pull Parser.

<7xml version="1.0" encoding="uatf-8"2?>
<LinearLayonut
xmlns:android="http: //schemas.android. com/apk/res/android"
android: layout width="fill parent"
android:layont height="fill parent"
android:orientation="vertical" >
<ListView
andrcid:id=”@+idfuser_;ist”
android: layont width="fill parent"
android: layont height="wrap content"
android:dividerHeight="1dp" />
</LinearLayont:>

Figure 11.12 Code for activity_main.xml of XML Pull Parser.
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<72xml version="1.0" encoding="utf-g" 2>
<USers>
<USEer:>
<name>Suresh</name>
<designationrScientist</designation>
< /mser:>
<user:
<name>Ravi</name>
<designation>0fficer</designation>
</nser:>
<user>
<name>Kapil</name>
<designation>Student</designation>
< /nser:>
< /nsers>

Figure 11.13 Code for userdetails.xml of the XML Pull Parser.

package gjust.dde.xmlpullparser;

import android.os.Bundle;

import android.widget.ListAdapter;

import android.widget.ListView;

import android.widget.Simpleldapter:;

import androidx.appconpat.app.AppCompatictivity;
import org.w3c.dom.Document ;

import org.wic.dom.Element;

import org.w3c.dom.Node;

import org.w3c.dom.NodelList;

import org.xml.sax.SAXException;

import java.io.ICException:

import java.io.InputStream;

import java.util.ArrayList;

import java.util.HashMap;

import javax.xml.parsers.DocumentBuilder;

import javax.xml.parsers.DocumentBuilderFactory;
import javax.xml.parsers.ParserConfigurationException;
public class MainActivity extends AppCompatiActivity

protected vold onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity mainj;
try{ ArravlList<HashMap<S5tring, String>> uscrlist = new ArraylList<>():
LiztView lv = findViewById(R.id.user list):
InputStream istream = gethssets() .open("userdetails.xml"):;
DocumentBuilderFactory builderFactory =
DocumentBuilderFactory.nevinstancs () ;
DocumentBuilder docBuilder = builderFactory.newDocumentBuilder () :
Document doc = docBuilder.parse(istream);

HodeList nList = doc.getElementsByTagMName ("aser") ;

Figure 11.14 Code for MainActivity.java of the XML Pull Parser Part-1.
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for(int i =0;i<nlist.getLength();i++){
if(nList.item(0) .getNodeType () == Node.ELEMENT NOLE) {
HashMap<5tring,5tring> user = new HashMap<>():
Element elm = (Element)nlist.item(i):
user.put ("name", getNodeValue ("name",elm));
user.put ("designation”,
getNodeValue ("designation",elm));
user.put {"location", getNodeValue("location",elm)):
userList.add {user).:

}

ListhAdapter adapter = new Simpleldapter (Mainhctivity.this,
userlList, R.layout.list row,new String[]{"name","designation","location"},
new int[]{R.id.name, R.id.designation}):

lv.sethdapter (adapter) ;

}
catch (ICException e) {
e.printStackTrace():
} catch (ParserConfigurationException e) {
e.printStackTrace():
} catch (SAXException e) {
e.printStackTrace();
}
}
protected String getNodeValue (String tag, Element element) {
NodelList nodelist = element.getElementsByTagName (tag)
Node node = nodelist.item(0):
if (node'=null) {
ifinode. hasChildNodes () ) {
Node child = node.getFirstChild():
while (child!=nmll){
if(child.getNodeType () = Node.TEXT NODE) {
return child.getHodeValue (),

Figure 11.15 Code for MainActivity.java of the XML Pull Parser Part-2.

e
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Figure 11.16 Screenshots of XML Pull Parser.

11.5. Summary

This chapter has discussed about the basics of XML and parsing techniques. XML (Extensible
Markup Language) is a markup language that defines a set of rules for encoding documents in a format
that is both human-readable and machine-readable. XML is used to store and transport data, and is
designed to be self-descriptive. Parsing is the process of analyzing a string of symbols, either in natural
language or in computer languages, according to the rules of a formal grammar. Parsing is used to
interpret and analyze the structure of a given text or sentence. XML parsing is the process of analyzing
an XML document and breaking it into pieces to access the data it contains. XML parsers are used to

read XML documents and make their content available to programs.
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11.6. Keywords

XML.: is a markup language that defines a set of rules for encoding documents in a format that is

both human-readable and machine-readable.

Parsing: is the process of analyzing the structure and content of an XML document.

DOM: is a programming interface for HTML and XML documents.

SAX: is an event-driven, serial access parser APl for XML.

ElementTree: is a class that allows developers to parse and create XML documents.

Namespaces: are used to provide a unique name to an element or attribute in an XML document.

Validation: is the process of checking an XML document against a schema to ensure that it is

valid.

11.7. Check Your Progress

1. XML is a markup language that defines a set of rules for documents.

2. XML is representation of data in a format that is both human-readable and

3. XML parsing is the process of taking XML code and it into an understandable
format.

4. For parsing a variety of methods are used like and SAX.

5. DOM is a tree-based parsing method that reads the entire XML document into

6. DOM creates a tree structure of the elements.

7. SAXisan parsing method that reads the XML document sequentially

8. SAX events when it encounters certain elements.

9. XML parsing can also be done using XML :

10. Schema of XML is a language for describing the of an XML document.

11.8. Self-Assessment Test

1. What is XML?

2. What are the benefits of using XML?
3. How does XML differ from HTML?
4. What is an XML Parser?
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5. What are the different types of XML Parsers?

6. How do you validate an XML document?

7. What is the purpose of an XML Schema?

8. What is the difference between DTD and XML Schema?

9. How do you parse an XML document using DOM Parser?

10. What are the advantages of using SAX Parser over DOM Parser?

11.9. Answers (Section 11.7)

© o N o gk~ w DN RF

encoding
machine-readable
transforming
DOM

memory
hierarchical
event-based
triggers

Schema

10. structure

11.10. References/ Suggested reading
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2. Android Programming for Beginners, John Horton,2nd edition, .Packt
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4. Android App Development, Michael Burton, 3rd edition.

Android Programming with Kotlin for Beginners, John Horton, 1st edition, Packt.
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LEARNING OBJECTIVE

The learning objective of JSON and Parsing is to understand how to use the JavaScript Object

Notation (JSON) format to store and exchange data, as well as how to parse JSON data into a usable
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format. This includes understanding the syntax of JSON, how to create valid JSON objects, and how to
use various tools and libraries to parse JSON data. Additionally, students should be able to identify

when and why JSON is the best format for storing and exchanging data.

Chapter 12. JSON & Parsing

12.1. Introduction

JSON (JavaScript Object Notation) is a lightweight data-interchange format. It is easy for
humans to read and write and for machines to parse and generate. JSON is a text-based, human-readable
format for representing simple data structures and associative arrays (called objects).

Parsing is the process of analyzing a string of symbols, either in natural language or in computer
languages, according to the rules of a formal grammar. It involves resolving a string into its component
parts and describing their syntactic roles. Parsing is used to validate that strings are syntactically. JSON
is used in different area - social media, Online Shopping, Video Streaming, Cyber Security, Artificial
Intelligence, Cloud Computing, Big Data, Internet of Things (IoT), Augmented Reality (AR).

JSON is stands for Java Script Object Notation which is a lightweight text file and easy to read.
this is more useful for data interchanging. JSON object was specially designed by Douglas Crockford.
The JSON file extension is. json and media type is mention by application\json. JSON is used by
various languages like PERL, PHP, Python, Java, Ruby, JavaScript, Ajax, C#, etc.

JSON is more advance than XML and supports different simple and complex data type like:

array, object, string, number and values.
12.2. Example of JSON
A basic example of JSON explains how can you design a file:
File: record.json
{"Students™:[
{"name" : "Sunil"”, "email" : "ermaihack@gmail.com"},

{"name" : "Kumar", "email” : "ermaihackl@gmail.com™},
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{"name" : "Sk", "email" : "ermaihack2@gmail.com"}

I

12.3. Characteristic of JSON

It is popular for data transition

JSON is basically categorized in two structural entities, first is name-value pairs and
second is ordered list of values.

JSON is become a universal data structure for almost programming language.

The name value pairs are recognized by an object, struct, dictionary, record, etc.

The ordered list is recognized as an array, list etc.

12.4. JSON Components

Following notation are used to represent the components.

Array ([): Square bracket ([) indicates an array of JSON. The values of array can be a

combination JSON Objects. An array can be unique collecting of Booleans, Doubles,

Integers, Longs, Strings, null or NULL etc.

Objects ({): Here curly bracket is used to represent an object. It holds the information in

key-value pair. JSONObject can also be a collection of different objects like Booleans,

Doubles, Integers, Longs, Strings, null or NULL, JSON Arrays and Objects

key: key is an object attribute and it is string type.

Value: Every key contains a value which is a primitive datatype (e.g., integer, double, string

etc.).

12.5. Working with JSON in Android

JSON stands for JavaScript Object Notation. It is a lightweight data-interchange format. It is

easy for humans to read and write. It is easy for machines to parse and generate. In Android, JSON is

used to store and exchange data between the application and the server. It is also used to parse data from

web services and APIs.

I ——
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To work with JSON in Android, you need to use the JSONObject class. This class provides
methods for creating, parsing, and manipulating JSON objects. You can also use the JSONArray class
to create and manipulate arrays of JSON objects. To parse a JSON string, you can use the
JSONODbject.parse() method. This method takes a string as an argument and returns a JSONODbject. You

can then use the methods of the JSONODbject class to access and manipulate the data in the object.

To create a JSON string, you can use the JSONODbject.toString() method. This method takes a
JSONODbject as an argument and returns a string representation of the object. To send data to a server,
you can use the HttpURLConnection class. This class provides methods for sending data to a server
using HTTP requests. You can use the HttpURLConnection.setRequestProperty() method to set the
request headers, and the HttpURLConnection.getOutputStream() method to write the data to the request
body.

To receive data from a server, you can use the HttpURLConnection.getInputStream() method.
This method returns an InputStream object, which you can use to read the data from the server. JSON is
a powerful and versatile data format that can be used to store and exchange data between applications
and servers. With the help of the JSONObject and JSONArray classes, you can easily parse and
manipulate JSON data in Android.

JSON Classes

e JSONODbject: This class is used to create a JSON object. It contains methods for creating,
parsing, manipulating and encoding JSON data.

e JSONArray: This class is used to create a JSON array. It contains methods for creating, parsing,
manipulating and encoding JSON data.

e JSONTokener: This class is used to parse a JSON string. It contains methods for parsing,

manipulating and encoding JSON data.

JSON Class Methods

optString(): This method is used to get the string value associated with a given key.

optBoolean(): This method is used to get the boolean value associated with a given key.

optint(): This method is used to get the integer value associated with a given key.

optLong(): This method is used to get the long value associated with a given key.

I ——
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e optDouble(): This method is used to get the double value associated with a given key.

e 0ptJSONODbject(): This method is used to get the JSONObject value associated with a given
key.

e 0optJSONArray(): This method is used to get the JSONATrray value associated with a given key.

e put(): This method is used to add a name/value pair to the JSONObject.

e remove(): This method is used to remove a name/value pair from the JSONObject.

e toString(): This method is used to convert the JSONODbject into a String.

e toJSONArray(): This method is used to convert the JSONObject into a JSONATrray.

e toJSONODbject(): This method is used to convert the JSONObject into a JSONObject.

12.6. Parsing JSON in Android

Parsing JSON in Android can be done using the JSONObject and JSONArray classes. The
JSONODbject class is used to parse a JSON string into an object, while the JSONArray class is used to
parse a JSON array into an array of objects. To parse a JSON string, first create a JSONODbject object
and then use the getString() method to retrieve the value of a particular key. To parse a JSON array, first
create a JSONArray object and then use the getJSONObject() method to retrieve each element in the

array.

12.7. Storing and Retrieving JSON Data

Storing JSON Data

e Use SharedPreferences: SharedPreferences is a key-value store that allows you to store primitive
data types such as strings, booleans, and integers. To store JSON data, you can convert it into a
string and then save it in SharedPreferences.

e Use SQLite Database: You can also store JSON data in an SQL.ite database. To do this, you
need to create a table with a column that can store JSON data. Then, you can use the INSERT
statement to insert the JSON data into the table.

DDE, GJUS&T, Hisar 260 |



Mobile Application Development MCA-42

Retrieving JSON Data

e Use SharedPreferences: To retrieve JSON data from SharedPreferences, you can use the
getString() method to get the string representation of the JSON data and then use a JSON parser
to convert it back into a JSON object.

e Use SQLite Database: To retrieve JSON data from an SQLite database, you can use the
SELECT statement to query the table and then use a JSON parser to convert the result set into a
JSON obiject.

12.8. JSON Parser

This example explains how to parse the JSON file and used in android application.

<2xml version="1.0" encoding="utf-g" 2>
<Relativelayont
xmlns:android="http: //schemas.android. com/apk/res/android”
xmlns: tools="http://schemas.android. com/tools"
android:layout width="match parent"
android:layont height="match parent"
tools:context="ginst.dde. jsonparser.Mainfctivity">
<TextView
android:id="#+id/nams"
android:layout width="wrap content"
android: layout height="wrap content"
android:layout centerHorizontal="true"
android: layout marginTop="350dp"
android: text="Name"
android: textColor="#000"
android: textSize="20sp" />
“<TextView
android:id="@+id/salary"
android: layout width="wrap content"
android:layout height="wrap content"
android:layout centerHorizontal="true"
android:layout marginTop="80dp"
android: text="5alary"
android: textColor="4#000"
android: textSize="20sp" />
</Relativelayont:

Figure 12.1 Code for activity_main.xml file of JSON Parser.
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package gjust.dde.jsonparser;
import android.os.Bundle;
import android.widget.TextView;
import androidx.appcompat.app.AppCompatActivity;
import org.json.JSONException;
import org.json.JSONChject;
public class MainActivity extends ApplCompatictivity {
String JSON STRING =
"{\"employee\": {\"name\":\"Priyanka\",\"salary\":90000}}";
String name, salary;
TextView employeeName, employeeSalary;
EOverride
protected void onCreate(Bundle savedInstanceState) {
super.onCreate (savedInstanceState);
setContentView (R.layout.activity main);

N - i Pl T mrr [
P P r
Licloliollvs Wl LOALLKFLOH o

employeeName = (TextView) findViewById(R.id.name);
employeeSalary = (TextView) findViewById(R.id.salary):
try {
J30NObject obj = new JSCHChject (JSON STRING);
JSCNObject employee = obj.getJSCHObject ("employee");
name = employee.getString ("name");
salary = employee.getString("salary");
employeeName . setText ("Name: "+name);
employeeSalary.setText ("Salary: "+=salary);
} catch (JSONException e} {
e.printStacklrace();

Figure 12.2 Code or MainActivity.java file of JSON Parser.
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Figure 12.3 Screenshots of JSON parser.
12.9. Summary

JSON is a lightweight data-interchange format. It is a text-based, human-readable format for
representing simple data structures and associative arrays (called objects). JSON is often used for
serializing and transmitting structured data over a network connection. Parsing is the process of taking a
string of JSON

In Android, parsing JSON data can be done using the JSONObject and JSONArray classes. The
JSONODbject class is used to parse a JSON string into an object, while the JSONArray class is used to
parse a JSON array into an array of objects. To parse a JSON string, first create a new instance of the

JSONONDbject class and then call the getString() method to get the value of a particular key. To parse a
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JSON array, first create a new instance of the JSONArray class and then call the getJSONObject()

method to get the value of a particular element.

Parsing is the process of taking a string of data and breaking it down into its component parts.
This can be done using various methods, such as regular expressions, string manipulation, or a library
like JSON.parse. The result of parsing is usually an object or array that can data and breaking it down
into its component parts. This can be done using various methods, such as regular expressions, string
manipulation, or a library like JSON.parse. The result of parsing is usually an object or array that can be

used to access the data in a structured way.
12.10. Keywords

JSONODbject : is a class in the Java programming language that is used to store and process data

in the form of key-value pairs

JSONArray: A JSON array is an ordered collection of values. It is enclosed in square brackets
and contains a comma-separated list of values. Each value can be a string, number,

object, array, true, false or null.

JsonParser: is a software library that provides functions for parsing and manipulating data in the
JavaScript Object Notation (JSON) format. It is commonly used to exchange data

between web applications and servers.

JsonElement: represents an element of JSON data. It can be either a JsonObject, a JsonArray, It
provides methods to access and modify the data it contains.

12.11. Check Your Progress

JSON.parse() is a method used to converta __ into a JavaScript object.
JSON.stringify() converts a into a JSON string.

XMLisa___ language that defines a set of rules for encoding documents.
JSON is used to store and data between a server and a web application.
XML is used to store and exchange data between applications.

JSON is a format.

JSON is easier to read and write than XML, and it is also more

N o g bk~ wDdE
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8. JSON is the preferred format for data interchange between

9. JSON is a language data format.
12.12. Self-Assessment Test

. How to parse a JSONArray from a String in Android?

. List the differences between JSON and XML?

. How do you parse JSON in Android?

. What is the syntax of JSON?

How do you access an element of a JSONArray in Android?
How to convert a JSONArray to an ArrayList in Android?

. What are the benefits of using JSON?

. How do you convert a JSONArray to a List in Android?

. Define JSON and why is it used?

. What are the advantages of using JSON over XML?

. What is the difference between a JSONObject and a JSONArray?
12. How do you convert a JSONODbject to a String in Android?

12.13. Answers (Section 12.11)

© O NOOUIAWN P
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1. JSON string

2. JavaScript object
3. markup

4. exchange

5. different

6. text-based

7. lightweight

8. web services

9

independent
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