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Software Development Life Cycle (SDLC)

SDLC is the acronym of Software Development Life Cycle. It is also called 5
Software Development Process. |

Software Development Life Cycle (SDLC) is a process used by the software
industry to design, develop and test high quality softwares. |

SDLC is a process that creates a structure of development of software. There are
different phases within SDLC, and each phase has its various activities. It makeg
the development team able to design, create, and deliver a high-quality product.

The SDLC aims to produce a high-quality software that meets or exceeds customer
expectations, reaches completion within times and cost estimates.

The Software Development Life Cycle (SDLC) is a structured process that enables
the production of high-quality, low-cost software, in the shortest possible
production time.

SDLC is a framework defining tasks performed at each step in the software
development process.

ISO/IEC 12207 is an international standard for software life-cycle processes. It
aims to be the standard that defines all the tasks required for developing and
maintaining software.

Different phases of the software development cycle
1. Requirement analysis Phase 2. Planning 3. Design Phase

P

‘ 4. Build /Software Development Phase 5. Testing Phase

6. Deployment/ Deliver Phase 7. Maintenance
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1. Requirement analysis
¢ During this phase, all the relevant information is collected from the customer to

develop a product as per their expectation. Any ambiguities must be resolved in
this phase only.

 Business analyst and project manager set up a meeting with the customer to
gather all the information like what the customer wants to build, who will be the
end-user, what is the purpose of the product. Before building a product a core

understanding or knowledge of the product is very important.

2. Planning
e In this stage of the SDLC, the team determines the cost and resources required for

implementing the analyzed requirements. It also details the risks involved and
provides sub-plans for softening those risks.

e In other words, the team should determine the feasibility of the project and how
they can implement the project successfully with the lowest risk in mind.

3. Architectural Design
o After a comprehensive analysis phase, the design phase surfaces. In this third

phase, the elements, components, security levels, modules, architecture, interfaces
and data of the system are defined and designed to evaluate how the finished
system will work and what it will look like.

The system design is produced in detail to ensure the system will include the
necessary features to meet all functional and operational aspects of the project.

4. Software Development
e In this phase, the development team is hard at work writing code and
build the overall information system.
Programm A a E‘. sign documents and
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« Testers address the other types of testing, suc
a) System testing often called Systems Integration Testing (SIT);

b) Performance testing;

¢) Regression testing;
e Testing involves the following tasks:
a) Writing test plan and test cases;

b) Preparing the "test bed", i.e., test environment with test data;
¢) Executing test cycles, which could mean test automation scripts;

d) Documenting test results, and analyzing them.

6. Deployment
o Software deployment is about deploying the application in the production
environment. Once the product is tested, it is deployed in the production
environment or first UAT (User Acceptance testing) is done depending on the
customer expectation.

¢ Deployment involves the following:
a) Collect the code for deployment in appropriate packages

b) Document version/release information, including notes
c) Validate the readiness of the target environment

d) Configure the various target environments

7. Maintenance

* After the deployment of a product on the production environment, maintenance of

the product i.e. if any issue comes up and needs to be fixed or any enhancement
is to be done is taken care by the developers.

Approaches for Developing Application Software

EEXE Top-Down Approach of Software Dovolopmont

* The top-down approach (ste
system before any actual c
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Bottom-Up Approach of Software Development

The bottom-up approach, in contrast, emphasizes assembling the big picture by
completing many small pieces that work together. These components are then
integrated into the larger system. Coding of individual modules, and their testing,
commences before the entire design is complete.

In a bottom-up approach the individual base elements of the system are first
specified in detail. These elements are then linked together to form larger
subsystems, which then in turn are linked, sometimes in many levels, until a
complete top-level system is formed. This strategy often resembles a "seed" model,
whereby the beginnings are small but eventually grow in complexity and

completeness.

Proponents of the bottom-up approach argue that this produces reusable code that
saves time later in the process. The bottom-up style of program design is
traditionally associated with object-oriented languages such as C++ and Java.

In practice, some blend of top-down and bottom-up is a common compromise.
Project managers and architects work on the overall design even as development
teams begin building modules and tools. This approach is sometimes called hybrid

design or hybrid development.

Modular Programming of Software Development
o Modular programming is a methodology for software development in which a

large program is partitioned into independent smaller units. Each unit contains a
set of related functions, types, etc. that can be readily reused in different

programming tasks.

o Modular programming is a simple programming technique that can be applied to

>rogram: hngmp.m-uuumlinCHprognmmmguitisinlava

any
DT ) \ ‘ m C

TO !.I'HV“!'!
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Waterfall Model of Software Development

5. Reuse of code - as well as being reused within a single application, modulay
programming allows code to be used in multiple applications,

Much less code needs to be written,

7. Programs are easier to design - the designer just needs to think about high

level functions.
8. Collaborative programming is possible - modular programming enables more
than one programmer to work a single application at the same time.

9. Code can be stored across multiple files. 1

el et et el N S el S

|

|
Waterfall model is an example of the sequential model. In this model, the software
development activity is divided into different phases, and each phase consists of
series of tasks and has different objectives. |
Waterfall model is the pioneer of the SDLC (Software Development Life Cycle)
processes. In fact it was the first model which was widely used in the software Il
industry. |
The model is divided into phases, and the output of one phase becomes the input |
of the next phase. It is mandatory for a phase to be completed before the next 1
phase starts. In short, there is no overlapping in waterfall model .t
In waterfall, the development of one phase starts only when the previous phase is
complete. Because of this nature, each step of waterfall model is quite precise well

defined. Since the phase's falls from a higher level to a lower level, like a waterfall

model, it is named a waterfall model.
Fig. 1.3.1 shows waterfall model of SDLC.

18
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Table 1.3.1 Phases & related activity of waterfall model

reqmrements are testable or not.

Capture all the requirements.
Do brain storming and walk through to uﬂdermnd lhe

requirements.
Do the requirements feasibility test to ensure that the

As per the reqmrements, create the design
Capture the hardware / software requirements. B fi

Document the deslgns

As per the design create the progmnmes / code'{ri;:, i
Integrate the codes for the next phase. A o
Unit testing of the code S e
the unit tested code and test 1t to make sure :f‘xtr

Integrahe
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3. Delivery of the final product is late as there is no prototype which is
demonstrated intermediately.

4. For bigger and complex projects, this model is not good as risk factor is
higher.

5. Not suitable for the projects where requirements are changed frequently.

6. Does not work for long and ongoing projects.
7. Since the testing is done at a later stage, it does not allow identifying the
challenges and risks in the earlier phase so the risk mitigation strategy is

challenging to prepare.

m Data Flow Diagram
e Data Flow Diagram (DFD) is an important technique for modeling a system's
high-level detail by showing how input data is transformed to output results
through a sequence of functional transformations.
o DFDs shows relationships among and between the various components in a

program or system.
e DFDs consists of four major components : entities, processes, data stores and data

flows.

When to convey information data flows through system and how that data is
transformed in the process, DFDs are the method of choice over technical

descriptions for three principle reasons.
1. DFDs are easier to understand by technical and non-technical audiences.

2. DFDs can provide a high-level system overview, complete with boundaries and
connections to aﬁﬂt—:iy:m
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- I R ‘ An activity. A title for the activity should be
placed inside the rectangle. ;

Data flow. Arrow should be labeled with the
name of the data moving between the activities.

anm g, ...,.,_‘

|

A file or store. A straight line connects the file
to the activity that accesses the file. The name
of the file should be indicated within the

rectangle.

A source or recipient. A label should be plaoed
within the oval.

E-R Diagram

e A database is usually modeled as:
1. a collection of entities, 2. relationship among entities

¢ An Entity-Relationship (E-R) model is an abstraction of a relational database
design that emphasizes the relationships between pieces of data rather than the
mechanics of enforcing those relationships. It primarily consists of an
Entity-Relationship diagram and an accompanying Entity-Relationship dictionary.

¢ An E-R model includes four elements : (i) entities, (ii)attributes, (iii) identifiers,
and (iv) relationships.
e Out of the four elements, relationships prove to be the most interesting and the
trickiest.
(i) Entity : An entity is a business object that represents a group or category of
data. Example : specific person, company, event, plant.
(ii) Attribute : An attribute is a sub-group of information within an entity.

Attributes define the characteristics of an entity. Example : people have names
and addresses.

(iii) Identifier : 2

[
? |
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Entity Set : An entity set is a set of entities of the same type that share the same

properties.
Example : Set of all persons, companies, trees, holidays

Symbols used in E-R Diagram

b ——— T v r—y
R —

A T O ATV I S P

; . . entity set @ attribute
i
E weak entity set multivalued
? attribute
relationship set e derived attribute
ki el )
N geta Hla
identifying total participation
relationship set for E of entity set in
weak entity set relationship

rimary ke . discriminating
P 4 attribute of weak
mﬂty_ﬂggt
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—Tonty
Ilustrative Example

A publishing company produces scientific books on various subjects. The
o are wrztten by authors who specialize in one particular subject. The company employg
 editors who, not necessarily being specialists in a particular area, each take sl
 responsibility for editing one or more publications. A publication covers essentially one ‘_

” "the specialist subjects and is normally written by a single author. When wntmg 0
pArttcular book, each author works with on editor, but may submit another work for
pubhcatwn to be supervised by other editors. To improve their competitiveness, the
company tries to employ a variety of authors, more than one author being a specialist in q

particular subject.

Solution :
/r_____ e
l Subject II o e 9 Publication [>————"

o) v

is specialised in >
i itte
A is written by Eior

Author-editor [>
works with employs

Fig. 1.4.1

Review Questions

..... 1. What is a data flow diagram? Enlist different symbols used mDFDs B < ;
2. Explain E-R diagrams and its components. J

Database Management Sysum (DBMS)
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o Sometimes "distributed database system” is used to refer jointly to the distributed

database and the distributed DBMS.

Distributed database system (DDBS) = DDB + D-DBMS

DDBMS Components

e Major components of DDB
1. Computer workstations.

Network hardware and software.

MS includes the following -

or transaction manager):

2
3. Communications media.
4

ts data.

application processor,

Transaction processor (or,
ch computer that reques

Software component found in ea

5. Data processor or data manager : ;
mputer that stores and retrieves data

e Software component residing on each co
located at the site.
be a centralized DBMS.

e Data processor may
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DDBMS Advantages
e Important advantages of DDBMS are :
. Data are located near greatest demand site.
. Faster data access.
. Faster data processing.
. Growth facilitation.
. Improved communications.
. Reduced operating costs.
. User-friendly interface.

. Less danger of a single-point failure.

O 00 N N G o LN~

. Processor independence.

DDBMS Disadvantages

o Disadvantages of DDBMS are listed below -
1. Complexity of management and control.

2. Security.

3. Lack of standards.

4. Increased storage requirements.

5. Greater difficulty in managing the data environment.
6. Increased training cost.

Review Questions
f ]

1. Explain DDBMS prteﬂy
2. What are th: p
3. List the_

Short

Q.1 What i :

e SDLC (8
develo
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—————————————— A ———————————

e SDLC framework is useful in delivering the products or customers which

ensures high quality and efficient.
Q.2 How many phases are there in the SDLC process ?

Ans. : SDLC process is involved to develop software in a systematic way. So, the

SDLC process has a total of 7 phases including -
1. Requirement analysis Phase

Planning

. Design phase

Build /Software development phase

Testing Phase
Deployment / deliver Phase

N O T W N

Maintenance
Q.3 What are SDLC models ?

Ans. : SDLC Models

The different SDLC models are Iterative, Waterfall, Agile, V-Shaped and Spiral.
Starting from the basic waterfall model the other models gave evolved based on the
product type, the target audience and the platforms where they have to be executed.

Q.4 Whatis data flow diagram (DFD)?

Ans. : DFD (Data flow diagram)
e A data flow diagram represents a software system as a labeled, directed graph.

Data flow diagram illustrates the flow of data among a set of components.
e The components may be tasks, software components, Or even abstractions of the
functionality that will be included in the software system.
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Syllabus
System with Architecture, Android Architecture, Development

Introduction to Android, Android
with Android - Platforms, Tools, Versions, Setup Android Environment, Say Hello to Android
Application, Building Blocks of 'Android Application, Work with Activity, Activity Lifecycle, Intents

Fragments, Fragment Lifecycle.

Contents

2.1 Introduction to Android

2.2 Android APIs

2.3 Android Architecture

2.4 Android Application Framework
2.5 Android Developing Tools

2.6 Setup Android Environment
2.7 Building Blocks of Android Application

2.8 Developing Android Application on Eclipse Platform
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Introduction to Android

Android is an open-source software development platform for creating . ‘?

applications. |

Android is an open source software stack that includes :

1. Operating system : Linux operating system kernel that provides low
interface with the hardware, memory management and process control,

2. Middleware : A run time to execute Android applications. l

3. Key mobile applications : Email, SMS, PIM, web browser and etc.

4. Along with API libraries for writing mobile applications : lndudk‘
open-source libraries such as SQLite, WebKit and OpenGL ES. y

The components of the underlying OS are written in C or C++, user applications

are built for Android in Java. Even the built-in applications are written in Java,

An important feature of the Android platform is that there's no difference between

the built-in applications and applications that is create with the Software

Development Kit (SDK).

Android is only a software. By leveraging its Linux kernel to interface with the

hardware, Android runs on many different devices from multiple cell phone
manufacturers. Developers write applications in Java.

The Android software environment and hardware it runs on is shown in Fig. 21.1.
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Advantages and Disadvantages of Android
Advantages of Android OS

=
2.
3.

10.

11.

Supports 2D, 3D graphics - It supports various platforms like 2D and 3D.

Supports multiple languages - Android supports different languages

Java support - The Java supporting feature enables developers to enhance more

features.
Faster web browser - Easily loads multimedia so that it makes web browsing

faster.

Supports MP4, 3GP, MPEG4, MIDI - It supports
There is no need to convert from one format to
different formats of audio and video styles.

Video calling - Faster data connection enables to do video call.

different types of formats.
another, as it enabled with

Open source framework - users can make their own applications and make

changes

Uses of tools are very simple
Social networking integration - Free to customize the applications and features,

using user enabled development.
Better notification system - It makes users to check important notifications

directly from the dashboard.
Low chance of crashing - The Android OS is very smooth and easy to operate

and less chances of crashing down.

12. Stablﬂiy-Stabilityandaecm'ityisbetterthanothermobileSOSasitisbasedon

ol G BRI ¢

indty Ha i
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Android APIs i i
PlIs for developing your applications. The f°“°wmg |

« Android offers a number of A g | i e |
list of core APIs should provide an insight into what's available; all Android

devices will offer support for at Jeast these APIs : .
kage contains low-level classes [y,

1. android.util - The core utility pac . =4
specialized containers, string formatters, and XML parsing utilities.

2. android.os - The operating system package provides access to basic Operating
gystem services like message Ppassing, interprocess communication, clock

functions and debugging.

3. android.graphics - The graphics
that support canvases, colors an
canvases.

4. android.text - The text processing tools for displayin
_level classes required for handling cursors

API supplies the low-level graphics clagseg
d drawing primitives and lets you draw ¢p

g and parsing text.

android.database - Supplies the low

when working with databases.
The content API is used to manage data access and

6. android.content -
for dealing with resources, content providers

publishing by providing services
and packages.

7. android.view - Views are the core user interface class. All user interface
elements are constructed using a series of Views to provide the user interaction

components.
8. android.widget - Built on the View package, the widget classes are the "here's
one we created -earlier" user-interface elements for you to use in your

applications. They include lists, buttons and layouts.

9. com.google.android.maps - A high-level API that provides access to native
map controls that you can use within your application. Includes the MapView
control as well as the Overlay and MapController classes used to annotate and

control your embedded maps.

10. ~provides access to the application

; and Service APIs that

standard Content "
kage offers classes 0

||||||

Scanne d with CamScanner



Mobile Application Development 2-5 Android OS

13. android.webkit - The WebKit package features APIs for working with
Web-based content, including a WebView control for embedding browsers in

your activities and a cookie manager.

Android Architecture
e Following are the different layers in the Android stack :
1. Linux kernel layer

2. Native layer
3. Application framework layer

4. Applications layer
Fig. 2.3.1 illustrates android stack.

Applications
Home, Contacts, Phone, Browser,

Application Framework
“Manager for activity, Window; Pécka‘ge,_
"~ Runtime |
Dalvik VM, Core libs

Libraries
SQLite, OpenGL, SSL, ...

Fig. 2.3.1 Android stack

1. The Linux kernel layer
. The Imux kemel Mtudes dnvers for hardware, networking, file system access
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‘ Android Application Framework

s Application framework : The application framework provides the classes used to
create Android applications. It also provides a generic abstraction for hardware

access and manages the user interface and application resources.

o The Android application framework provides everything necessary to implement
your average application. The Android application lifecycle involves the following

key components :
1. Activity Manager - Controls all aspects of the application lifecycle and activity

stack.

2. Content Providers - Allows applications to publish and share data with other
applications.

3. Resource Manager - Provides access to non-code embedded resources such as
strings, color settings and user interface layouts.

4. Notifications Manager - Allows applications to display alerts and notifications
to the user.

5. View System - An extensible set of views used to create application user
interfaces.

The Android application framework includes traditional programming constructs,

such as threads and processes and specially designed data structures to

encapsulate objects commonly used in mobile applications. Developers can rely on

familiar class libraries, such as java.net and java.text. Specialty libraries for tasks

such as graphics and database.
Android applications can interact with the operating system and underlying
hardware using a collection of managers. Each manager is responsible for keeping

the state of some underlying system service. For example, there is a
’ wea interacﬁon with the location-based services
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Development with Android - Platforms

Conversion Process from Source Code to Android Application

7XRF] Android SDK Features

rimarily written in the Java programming language. '1
During development the developer creates the Android specific configuration ﬁle.]

and writes the application logic in the Java programming language. |
ert these application files, transpare “y.;

Android applications are p

The ADT or the Android studio tools conv

to the user, into an Android application.
in their IDE, the whole Andmid'i

When developers trigger the deployment
application is compiled, packaged, deployed and started. ‘
i

The Java source files are converted to Java class files by the Java compiler.

« which converts Java class files intoa
f the application are placed in this .dex ‘

The Android SDK contains a tool called d
dex (Dalvik Executable) file. All class files 0
file.

During this conversion process red

optimized in the .dex file.For example,
files, the .dex file contains only one reference of this String.
e than the corresponding class

undant information in the class files are
if the same String is found in different class

S

These .dex files are therefore much smaller in siz
files. .
The .dex file and the resources of an Android project, e.g., the images and XML
files, are packed into an .apk (Android package) file. The program aapt (Android :

Asset Packaging Tool) performs this step. ]
|
1

The resulting .apk file contains all necessary data to run the Android application

and can be deployed to an Android device via the adb tool.

of Android SDK are as under.
developm f:?‘aﬂ release approval processes.
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8. Home screen widgets, live folders.

9. HTML5 WebKit-based web browser.

10. GSM, EDGE and 3G networks for telephony and data transfer.

11. The Android SDK includes development tools which helps compile and
debug any app.

12. Android emulator shows how app will look and behaviour on a real Android

device.

EX3 Android Developing Tools

Various Android development tools are :

Android SDK

e The An

droid Software Development Kit (Android SDK) contains the necessary
tools to create, compile and package Androi

d applications. Most of these tools are

command line based.
e The primary way to develop Android applications is based on the Java
programming language-

e Android SDK can be freely downloaded from Android website.

Android Debug Bridge (ADB)
e The Android SDK contains the Android Debug Bridge (ADB), which is a tool that
a virtual or real Android device, for the purpose of

allows you to connect to e
anaging the device or debugging your application.
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L
?I/'I;SE; ?::i‘;l:;’:idu: thle popular Eclipse Integrated Development Environment
PG g evelopment. 'The Android development team has integrated
S i o pmen.t tools directly into the Eclipse IDE. However, developers
onstrained to using Eclipse; they can also use other IDEs.

Building Blocks of Android Application

ding blocks of an Android
by the application manifest file
of the application and how

o Application components are the essential buil
apphca'tlon. These components are loosely coupled
AndroidManifest.xml that describes each component
they interact.

There are following four main components that can be used within an Android

application :
e TR — T Deseription i
Activities nteydictatethemandhandleﬂ\eusermteracﬁonto&\emmrtphone
g e e castir A g , e s 20 Fapel ) |
Services - They handle background processing associated with an application.

Broadcast Receivers They handle comm 'qation between Androxd os and gpﬂica@qqg e
Content Providers _ They handle data and database management issues.

Manifest File
must have an AndroidManifest.xml file (with precisely that
essential information about the

manifest presents

information the system must have before 1t can
tion's code. Among other things, the

manifest does the
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4 It declares which permissions the application must have in order 1o ‘
protected parts of the API and interact with other applications.
5. It also declares the permissions that others are required to have in ordey “
interact with the application's components. |
6. It lists the Instrumentation classes that provide profiling and other inf
as the application is running. These declarations are present in the m‘“‘fﬂt
only while the application is being developed and tested; they're remoyeq
before the application is published.
7. It declares the minimum level of the Android API that the application require;,

8. It lists the libraries that the application must be linked against,

Downloading and Installing Android

o To write Android applications, one must configure programming environment for
Java development. The software is available online for download at no cost
Android applications can be developed on Windows, Macintosh, or Linux systems,

o To develop Android applications, you need to have the following software
installed on computer :
1. The Java Development Kit (JDK) Version 5 or 6, available for download at

http:/ /java.sun. javase /downl index.j

2. A compatible Java IDE such as Eclipse along with its JDT plug-in, available for

download at http:/ [m@lipgg.grg[dgwn_lgggg[.
3. The Android SDK, tools and documentation, available for download at

4. The Android Development Tools (ADT) plug-in for Eclipse, available fﬁﬁ
download through the Eclipse software update mechanism. For instructions o
how to install this plug-in, see http://de : i ipse-2

. f&lthou'gh this W«?JW for

install it. el Nl

s et

—

e C10} NAroid.com NSE N

development, but it is highly recommend

- et

By
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o The Java Development Kit, or JDK, is a set of development tools used in the
programming of Java applications.

o The Eclipse IDE requires that a JDK be locally installed. The JDK can be
downloaded from the web at
http:/ /java.sun.com/javase/downloads/indexjsp.

Create a new Android Application
1. In Eclipse go to File->New->Project...
2. Select an Android Project from the Android Folder and press Next.

3. Fill in the details of your Android application.

a. Project Name : The project name and folder that Eclipse will store the

project files.

b. Build Target : The version of the Android SDK that will be used when you
build your program. Select a platform that is equal to or lower than the
target chosen for the AVD.

Application Name : This is the name of the application.

d. Package Name : The namespace that all of the source code will reside under.

e. Create Activity : The name for that class stub that is generated by the
plugin.
4. The values that are used in this example are :
a. Project Name : SampleApp
b. Build Target : 233
é;glplicaﬁon Name :InggleApp

B
Ll
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phone call or switches to another app w

a) Crashing if the user receives a
using your app-

b) Consuming valuable s

¢) Losing the user's progress if they leave your app
time.

d) Crashing or losing the user's pro
landscape and portrait orientation.

e To navigate transitions between stages of the
six callbacks: onCreate(

ystem resources when the user is not actively using it,
and return to it at a late

gress when the screen rotates between 1
n

activity lifecycle, the Activity class
), onStart(), onResume(), onPause(),

provides a core set of
onStop(), and onDestroy().

e The system invokes each of these callbacks as an activity enters a new state.

AR S R Ll

1. onCreate()
e This callback must be implemented, which fires when the system creates youf
alize the essential components of your

activity. Your implementation should initi
d bind data to lists here.
|

activity: For example, your app should create views an
Most importantly, this is where you must call setContentView() to define the

=

layout for the activity's user interface. |
o When onCreate() finishes, the next callback is always onStart(). . j
2. onStart() '-

e As onCreate() exits, the activity enters the Started state, and the activity becomes
visible to the user. This callback contains what emounts to the activity's final
preparations for coming to the foreground and becoming interactive.

r.

3. onResume() :

+ The system invokes this callback just before the activity starts interacting with he
user. At this point, the activity is at the top of the activity stack, and captures all
user input. M .mented in the onResume(

"
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your activity is still partially visible, but most often is an indication that the user
is leaving the activity, and the activity will soon enter the Stopped or Resumed
state.

o An activity in the Paused state may continue to update the Ul if the user is
expecting the UI to update. Examples of such an activity include one showing a
navigation map screen or a media player playing. Even if such activities lose

focus, the user expects their UI to continue updating.

Activity
launched

»| onCreate()

onStart() = onRestart()

User navigates onResume()
to the activity

Activity
running

Another activity comes
7 Im&g foreground

rﬂ' 2 ﬂl T'_‘ 'JAII : —

ety == 8
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e You should not use onPause() to save application or user data, make Netwog, |

calls, or execute database transactions.

L v ™y e e

e Once onPause() finishes executing, the next callback is either onStop()
onResume(), depending on what happens after the activity enters the Paused state

5. onStop()

e The system calls onStop() when the activity is no longer visible to the user, This
may happen because the activity is being destroyed, a new activity is starting, o
an existing activity is entering a Resumed state and is covering the stopped
activity. In all of these cases, the stopped activity is no longer visible at all.

* The next callback that the system calls is either onRestart(), if the activity js
coming back to interact with the user, or by onDestroy() if this activity is
completely terminating.

6. onDestroy()
» The system invokes this callback before an activity is destroyed.

e This callback is the final one that the activity receives. onDestroy() is usually
implemented to ensure that all of an activity's resources are released when the
activity, or the process containing it, is destroyed.

Fragments in Android
* Fragment class in Android is used to build dynamic User Interfaces. Fragment
should be used within the Activity.

’ * A greatest advantage of fragments is that it simplifies the task of creating UI for
multiple screen sizes. A activity can contain any number of fragments.

* A Fragment represents a behavior or a portion of user interface in a
FragmentActivity.

* Multiple fragments can be combimd in a single acﬁvity to build a multi-pane UI !
and reuse a fragment in multiple activiti ;

s A fragment can be ¢
own lifecycle, receives |
while the activity is 1
different activities),

f i
i
, ok : ! v
e ) . . o
i : ] q
. AT a1 .
o il s

il e Py » L

o 153

P )

Scanne d with CamScanner



Mobile Application Development 2-17
Android OS

paused, so are all fragments in it, and when the activity i
TS activity is destroyed, so are all
s Hov»tever, while an activity is running (it is in the resumed lifecycle state), you can
manipulate each fragment independently, such as add or remove them. When you
perform such a fragment transaction, you can also add it to a back stack that's
managed by the activity-each back stack entry in the activity is a record of the
fragment transaction that occurred.
e The back stack allows the user to reverse a fragment transaction (navigate
backwards), by pressing the Back button.

e When you add a fragment as a part of your activity layout, it lives in a

ViewGroup inside the activity's view hierarchy and the fragment defines its own
view layout. You can insert a fragment into your activity layout by declaring the
fragment in the activity's layout file, as a <fragment> element, or from your

application code by adding it to an existing ViewGroup.

’K['Kl Importance of Fragments

o There are many use cases for fragments but the most common use cases include :

d Logic Components - Fragments enable re-use of parts of
and event logic over and over in different ways

ties. For example, using the same list across

1. Reusing View an
your screen including views
across many disparate activi
different data sources within an app-

5. Tablet Support - Often within apps,

different layout from the phone

enable device-s

the tablet version of an activity has a
version which is different from

substantially
ific activities to reuse shared
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 Method

onAttach(Activity)

onCreate(Bundle)

‘ (Bundle)

onCreateView(LayoutInflater,
ViewGroup, Bundle)

onViewStateRestored

PN S 0 h s

e
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Replacing Fragment

The procedure to replace a fragment is similar to adding one, but requires the
replace() method instead of add().

When fragment transactions is performed, such as replace or remove one, it's often
appropriate to allow the user to navigate backward and "undo" the change.

To allow the user to navigate backward through the fragment transactions, you
must call addToBackStack() before you commit the FragmentTransaction.

When you remove or replace a fragment and add the transaction to the back stack,
the fragment that is removed is stopped (not destroyed). If the user navigates back
to restore the fragment, it restarts. If you do not add the transaction to the back
stack, then the fragment is destroyed when removed or replaced.

Example of replacing one fragment with another :

KOTLINJAVA
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1. onCreate()
e This callback ;
s I;:s; be mPlemented, which fires when the system creates your
it Ve b plementation should initialize the essential components of your
: ample, your app should create views and bind data to lists here.

e Most importantly, this is wh
A ere you must call tC i .
layout for the activity's user interface. setContentView() to define the

o When onCreate() finishes, the next callback is always onStart().

2. onStart()
E A.S.OnCreate() exits, the activity enters the Started state,
visible tF) the user. This callback contains what amounts to
preparations for coming to the foreground and becoming interactive.

and the activity becomes
the activity's final

3. onResume()
e The system invokes this callback just

user. At this point, the activity is at
user input.
e Most of an app's core functionali

e The onPause() callback always follows onResume().

before the activity starts interacting with the
the top of the activity stack, and captures all

ty is implemented in the onResume() method.

s focus and enters a Paused state.
ts button.

4. onPause()
e The system
This state occurs when, for
e When the system calls onPause()
activity is still partially visible, but

activity lose
the user taps the Back or Recen
technically means your
most often is an indication that the user is
leaving the activity, and the activity will soon enter the Stopped or Resumed state.

to update the Ul if the user is

| in the Paused state may continue
b activly ate. Examples of such an activity include one showing 2

expecting the Ul to update.
sation map screen or a media player playing:

vities . the user expects their UI to continue updating.
‘ "’ "‘?'ﬁ?\ 3 ' mak «c.llﬂ, or

calls onPause() when the
example,

for your activity, it

? “ 7
] i ‘-—
o)

e
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example, from a component of your 7
mmpmmtmﬁnhldrdd‘sysmwhichnmsaphom,evmif&ﬁs..ﬁ-
isnotpartofymlupplicgﬁmInﬁdscomponmtyouselectaphotommﬁ
your application to use the selected photo. B

EXZEN Intent to Start another Activity
e An Intent is an object that provides runtime binding between separate
components, such as two activities. , }
o The Intent represents an app's intent to do something. An intent can be used for a
wide variety of tasks, one of these task is use of intent to start another activity.
e In MainActivity, ddhmmsAGEmmmmm&wme%
as shown : ' e = W s
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e The Class parameter of the app component, to which the system delivers g,

Intent, is, in this case, the activity to start.
o The putExtra() method adds the value of EditTex
carry data types as key-value pairs called extras.

tant EXTRA_MESSAGE because the next activity uses the
ood practice to define keys for intent extrag

ofix. This ensures that the keys are uniqug,

t to the intent. An Intent ,

e Your key is a public cons
key to retrieve the text value. It's a g
with your app's package name as a pr
in case your app interacts with other apps.

o The startActivity() method starts an instance of the DisplayMessageActivity tha
specified by the Intent. Then class can be created. i

Implicit and Explicit Intent

e An implicit Intent does not name a specific component. It declares a general action
to perform. The action specifies the thing that the app wants to do. '
o Background : The system is looking for an appropriate component to start :
o If multiple components are compatible with the action, the system shows a dialog
so the user can pick which app to use. |
o If there is no appropriate component available on the device that can handle the
action,yourappwillcrashinmediately! ;
Example : If an app wants to trigger a phone call, it only has to specify the
rrespondi ~ ac&on (ACHON_DIAL) . J
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m Short Questions and Answers

"1 Explain Android architecture components

A;;s A collection of libraries that help you design robust, testable, and maintainable
a .
e Room

Official documentation

Article on how to implement Room Db

Sample implementation
e Live Data

Official documentation

Sample implementation
e ViewModel

Official documentation

Sample implementation

o Data Binding
Official documentation

Sample implementation

o Lifecycles
Official documentation

Q.2 State the tools required for Developing Android Apps.
Ans. Tools for developing Android Apps

1. JDK

2. Eclipse + ADT plugin

3. SDK Tools
Q3 Whntanthemdnmwﬁdudrdd.ppuaﬁon

Ans ——————
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Q4 Define fragments. AR Loy

: i hed to Activity. gm 3
Ans. : Fragment is a Ul entity attac ' €Used Y
attaching igr:ndifferent activities. Activity can have m'u“lplle ffa%mjmsenzft&hed to i
Fragment must be attached to an activity and its lifecycle will depend on it

activity. ]
. hat is fragment lifecycle. _ R |
iy is associated with an activity m“a““ﬁi;
2

Ans. :  onAttach() : The fragment instance 1 : n s :
fragment and the activity is not fully initialized. Typically you get in this method ,

reference to the activity which uses the fragment for further initialization work. |
e onCreate() : The system calls this method when creating the fragment, You
should initialize essential components of the fragment that you want g

retain when the fragment is paused or stopped, then resumed.

e onCreateView() : The system calls this callback when it's time for the
fragment to draw its user interface for the first time. To draw a UI for M
fragment, you must return a View component from this method that is the
root of your fragment's layout. You can return null if the fragment doq:
not provide a UL 1

o onActivityCreated() : The onActivityCreated() is called after ﬁﬁ:
onCreateView() method when the host activity is created. Activity ﬂ
fragment instance have been created as well as the view hierarchy of
activity. At this point, view can be accessed with the ﬁndeWByHOi
method. example. In this method you can instantiate objects which require
a Context object. -

o onStart() : The onStart() method is called once the fragment gets visible. ;
* onResume() : Fragment becomes active. ,-'I
* onPause() : The system calls this method as the first indication that &

SOSTRIE le?”‘"“" ; the fragment. This is usually where should commit ar

1

i
L
i

=t

"i}_‘. 8 SiE f”- -
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e The ;
onStart() method is called whenever the Activity becomes visible to the

p us'er, typically after onCreate() or onRestart().
hat is the difference between fragments & activities.

between the two.
Ans. : An Actlvity. is an application component that
users can interact in order to do something whereas a
or a portion of user interface in an Activity (with its own

and which can be added or removed at will).

Q.7
Explain the relationship
provides a screen, Wi with which
Fragment represents a behavior
lifecycle and input events,

When should you use a fragment rather than an activity ?
to be used across multiple

Q.8
Ans. : ® When there are ui components that are going
activities.
d side by side (viewPager tabs)

When there are multiple views that can be displaye
When you have data that needs to be persisted a

retained fragments)
Q.9 Whatis an intent ?
Ans.: Intent

Intents are messages that can
components of android. For instance,

®
cross Activity restarts (such as

information to the various

be used to pass
en a webview etc.

launch an activity, op

Two types of intents-
ystem default intent like send

1. Implicit : Impli
email, send SMS, i
2. Explicit : Explicit intent is when you call an application ac
activity of the same application.
Service and Intent Service.
es that can be extended to create

class for Andrmd servic
‘ ' ,Setvieerumion&temamwreadsoltwﬂl
efore usedonlyforshorttasksor

cit intent is when you call s
tivity from another
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. ‘;"\s;'nc"l"a;kA allows you to perform asynchronous work on  your Ut }'.
interface. It performs the blocking operations in a workt.er thread and the, |
publishes the results on the Ul thread, without requiring you to handj
threads and/or handlers yourself.

o IntentService is a base class for Services that handle asynchronous requesty
(expressed as Intents) on demand. Clients send requests throush |
startService(Intent) calls; the service is started as needed, handles each
Intent in turn using a worker thread, and stops itself when it runs out of
work.

o A thread is a single sequential flow of control within a program. Threads

can be thought of as mini-processes running within a main process.

Q.12 State three common usages of intent and how are they invoked.
Ans. :  Android Intents are used to

1. start an activity - startActivity(intent)
2. start a service - startService(intent)

3. deliver a broadcast - sendBroadcast(intent)

Q.13 What are the four essential states of an Activity ?
Ans. :  States of Activity

1. Active : if the Activity is active (it can receive user input) and visible
2. Paused : if the Activity is visible but not active
3. Stopped : if the Activity is not visible

4. Destroyed : when the activity process is killed

Q.14 Differentiate between Broadcast

Ans. : A service is ‘ '

music or tracking a:
e A Broac

- R R L S

ground such as playiﬂSf“.':
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Android Graphics Interface

Android graphical interfaces are usually implemented as XML files (although ‘1

could also be dynamically created from Java code).
An Android UI is conceptually similar to a common HTML page.

In a manner similar to a web page interaction, when the Android user touches
screen, the controller interprets the input and determines what specific portion o

the screen and gestures were involved.

Based on this information it tells the model about the interaction in such a w,
that the appropriate "callback listener" or lifecycle state could be called into action_
ch refreshes its pages after explicit requests from the
user) an asynchronous Android background service could quietly notify the
controller about some change of state (such as reaching a given coordinate on 3
map) and in turn a change of the view's state could be triggered; all of these

without user intervention

Unlike a web application (whi

'1

Create Android Ul

Android is a widely used OS made for smart phones and tablets. It is an o n
source project led by Google and it is released under Apache License. ._

Android has a very large community that extend its features and creates apps that
cover almost all aspects. §
All android applications, called apps, are built on Android Ul framework. A'
interface is the first thing a user sees and interacts with. From the user

perspective, this framework keeps the overall experience consistent for every app
installed in our smartphone or tablets. At the same time, from the developer

perspective, this framework provides some basic blocks that can be used to bulld
complex and consistent user interface (API).
Android Ul interface is divided in three dif

2. All apps -r
3. Recent screen. -
The home screen is
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e Since its born, Id T
T i l;f /::ldmld has changed a lot in terms of its features and its interfaces.
> smart 3 I '
agp. rtphone power made possnble creating ever more appealing
e At the beginni : et
PP rf]es l:g, apps in Android did not have a consistent interface and well
i ot il AL had a different approach, navigation structure and
o position. This caused user confusion and it was one of the most important
missing features compared to the iOS.

Editable Text View

» T'he EditText editable text field places the cursor in the text field and automatically
displays the on-screen keyboard. You will change attributes of the text entry field
so that the keyboard suggests spelling corrections while you ftype, and

» automatically starts each new sentence with capital letters.

For example :

android:inputType="textCapSentences" : Sets the keyboard to capital letters at the

beginning of sentences.

android:inputType="textAutoCorrect" : Sets the keyboard to
spelling corrections as you enter characters. e
. Enables the Return key miif ‘

android:inputType:"textMultiLine"
thout closing the

end lines and create new blank lines wi

android:inputType="textPassword" . Sets the characters the use:

conceal the entered password.

Radio and Toggle Buttons

Radio buttons are input controls that are useful for
a set of options. You should use radio buttons if y

available options side-by-side.

o A basic Button is often used to perform SOmE £
form or confirming a selection. A basic Button

label.

e A CheckBox is
CheckBox controls to turmn a
A ToggleButton i similar to a
The default behavior of a
+ A RadioButton provides

together in a container
only one Radio ‘ 1

a button with two st

Scanned with CamScanner
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3-4 Android Ul and Component using Fr'am'ﬂtli
|

m Creating Radio Button ]:
e To create each radio button option, create a RadioButton in your layout. Howev“

because radio buttons are mutually exclusive, you must group them fogethgr
inside a RadioGroup. By grouping them together, the system ensures that only 01\0
radio button can be selected at a time.
<9xml version="1.0" encoding="utf-8'?7>
<Radio.Groupmlns:android=="ht'tp://schemas.android.
com/apk/res/android’ '
android:layout_width="match_parent'
android:layout_height="wrap_content"
android:orientation="vertical'> .
<RadioButton android:id= "@+1d/rad10 __pirates"
android:layout width="wrap _ content
android:layout_height="wrap_ content“
_android: text~“@stnng/pnates | ]
- androxd'onChckr-“onRathoButtonCh '
. <RadxoBu1:tonandm1d id="@+id/ra
'androxcuayout width=" wrap_ con
. androxd layout he:ght—'“wrap co!

| andxozd onChck*"onRadeuttdn, _

</RadaoG«roup:>
and w:thm the actmty

pubhc void onaamoamonchcked(v‘ '
// Is the butt n-now check
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LWX-8 Spinners

3-5 i
= {l}rr(fmjlq i nnd Component using Fragments

e Spinners provide a qui
a quick way :
St R Vie\:} ankdwil’)l .l;) select one value from a set of options. Create a
. S CC L ‘ ‘ ' I . s «
e pecity the android:entries attribute to specity the set of
<Spinner
. androidid="@+id/mySpinner"
android:layout_width="wrap content"
angoﬂfantnes=“"@array/planets_“arrays“
- androi prompt = @string/planets _prompt"
android:layout_height="wrap content" />

s e
AN

and then speci St
pecify the string array of options in res/values/ planets_array.xml !

<?xml version="1.0" encoding="utf-8'?> : :
: gresource8> g S R SR A IR
<string-array name="planets_array"> ‘ :
<item>Mercury</item;
<item> Venus</item>
<item>Earth</item>
<item>Mars</item>
< /string-array >
</resources>

m Working with Layout P
e invisible structured containers used for |

o Layouts ar
nested layouts.

o A typical layout defines
be created either at run time using View/Viev
your layout using simple XML file main_layout.
res/layout folder of your project: - L

y contain any type of widgets 31@

Jayout has created, you &‘

in your ACEHSUEE

the visual structure for an

e A layout ma
so on. Once your
application code,
below - sl

—
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|

Android Layout types e
ided 1y

here are number of Lavouts prov

g3 srovide different view, look and feel.

all the Android applications o |
out is a view group that aligns all children i ¢

1. Linear Layout Lincar lay
ertically or horizontally

single direction, V¢
lavout I8 a view group that displays child views in

Android which you will use in almge

Relative Layout - Relative

!J

relative pnsltimw.

3. Table Layout - Table layout is a view that groups views into rows ang

columns.
ayout enables you to specify the exact location of

4. Absolute Layout - Absolute la
its children.

Frame Layout - The frame layout is a placeholder on screen that you can use
to display a single view.

List View - List view is a view group that displays a list of scrollable items.

7. Grid View - Grid view is a view Group that displays items in a

two-dimensional, scrollable grid.

Work with Ul Components and Events

Input Events are used to capture the events, such as button clicks, edittext touch,
etc. from the View objects that defined in user interface of our application, when
the user interacts with it.

e To handle input events in android, the views must have in place an event
listener. The View class, from which all Ul components are daivad contains a
wide range event listener Mm istener interface contains an abstract
declaration for a callback m @, s

e To respond to an event of a pe
event listener and impleme

e For example, if button is
View.onClickListener event
callback method. In applica
framework will call the on

* Generally, to handle ing
android applications to lis
order to build a custom «

Android Event Listeners

¢ In android, Event
vca]l-b_ack method.
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N i
droid Ul and Component using Fragments

the View which is registereq
jtem in UL Wwith listener is triggered by user interacti th
eraction with the

, Following are the call-back
methods which included in i ;
o There are many more event listen, SICAIRRE R

our android applications,
| m Material Design Toolbar

Android supplies a to

; By using these contro(ljs}b((;ic;) f Sta;'da'r d Views to help you create simple interfaces.
simplify your development = 1fy‘1ng or extending them as necessary), you can
The following list hi and provide consistency between applications.

o The following list highlights some of the more familiar toolb Is :

1. TextView olbox controls :

o A standard read only text label. I

It su rt s : X .

and automatic word wrapping. B QNG opiay, sting foRtee

2. EditText

An editable text entry box. It accepts multiline entry and word wrapping.

. ListView
o« A View Group that creates and manages a group of Views used to display the
items in a list. The standard ListView displays the string value of an array of

objects using a Text View for each item.
4, Spinner
Composite control that d
you select an item from
View displaying the current selection,
selection dialog when pressed.
5. Button B L} et et
Standard push-button P :
6. CheckBox
+ Two-state button represented 3
7. RadioButton

€rs avai
ailable as a part of View class to use it in

W

isplays a TextView and an associated ListView that lets
a list to display in the textbox. It's made from a Text
combined with a button that displays a

which only one can be select
Android Menus
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3, Submenus

e The traditional " i i :
expanding hierarchical tree" can be awkward to navigate using a

mouse, so it's no surprise that thi . ! i
e s metaphor is particularly ill-suited for use on

e The Android S .
e Wlh ; rTltematlve is to display each submenu in a floating window. For
o ménus .ta .user selects a submenu such as the creatively labeled Submenu

, its items are displayed in a floating menu Dialog box, as shown in

Fig. 3.6.1.

Menu item 1
Menu+b

(L] check box
Radio 1
Radio 2
Radio 3

Fig. 3.6.1

Android Layout Classes

s Layout Managers (more generally, "layouts")
class designed to control the position of child controls on a

can be nested, letting you create arbitrarily complex

are extensions of the ViewGroup
screen.

o Layouts interfaces using a
combination of Layout Managers.
e The Android SDK includes some simple layouts to help you construct your UL It's
up to you to select the right combination of layouts to make your interface easy to

understand and use. SO T I £ SN~ e N GRVECY
o The following list includes som the '
1. FrameLayout i
+ The simplest of the Layout

view to the top left corner. AC

of the previous, with each Nev
2 LinearLayout
» A Linear Layoul adds

horizontally.

layout has a s
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o The Linear Layout Manager

W

4

wn

allows you to specify a "weight" for each chilq Vie

that controls the relative size of each within the available space. :

. RelativeLayout e ' |
Using the Relative Layout, you can define the positions of each of the child.

Views relative to each other and the screen boundaries.

. TableLayout

The Table Layout lets you la
can span multiple rows and columns and columns can

y out Views using a grid of rows and columns. Tape,
be set to shrink or grow,

. AbsoluteLayout

In an Absolute Layout, each child View's position is defined in absolyt
coordinates. Using this class, you can guarantee the exact layout of yoy
components, but at a price. Compared to the previous managers, describing 5
layout in absolute terms means that your layout can't dynamically adjust for

different screen resolutions and orientations.

Working with Layouts

Short Questions and A

Much as web designers use HTML, user interface designers can use XML to define
Android application screen elements and layout.

A layout XML resource is where many different resources come together to form
the definition of an Android application screen. ,
Layout resource files are included in the /res/layout/ directory and are compiled
into the application package at build time. Layout files might include many user
interface controls and define the layout for an entire screen or describe custom
controls used in other layouts.

Q.1

Ans. : View : View o

What is view grou

in Android. View is a ] whic g user's actions.

Examples are EditText,
class, which is the base

ViewGroup : View!

For

example, Line

Layouts also. ViewGr
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Q.3 Briefly dt?scﬁbe Some ways that you can optimize view usage.
Ans.: °® Checkll:g for excessive overdraw : Install your app on an Android device, and
then enable the "Debug GPU Overview" option.

. Flatt.ening your view hierarchy : Inspect your view hierarchy using Android
Studio's 'Hierarchy Viewer' tool,

o Measuring how long it takes each view to complete the measure, layout, and
draw phases. You can also use Hierarchy Viewer to identify any parts of the
rendering pipeline that you need to optimise.

Q4 How to reduce apk size in Android ?
Ans.: e Enable proguard in your project by adding following lines to your release
build type.

e Enable shrinkResources .

e Strip down all the unused local resources by adding required resources name in
"resConfigs".

o Convert all the images to the webp or vector drawables.
Q.5 What is an activity in Android ?
Ans. : e An activity is a single, focused thing that the user can do. when ever user
click on GUI the next Activity will be start and new GUI set base on coding.

Q.6 What is 2 service ?
Ans.: o A service is a component in android that's used for performing tasks in the

background such as playing Music, location updating etc. Unlike activities, a service
does not have a UL Also, a service can keep running in the background even if the
o2

activity is destroyed.

‘the two types of services.
into two categories : Bound Services and

W
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Storage in Android
Store application-specific data

Application Data Folder Scope

Creating File in App Data Folder

i ﬂ\eayplwanondatafoldermaspeaalluddmfolderﬂ\atyowappcanm
store application-specific data, such as configuration files.

o The application data folder is automatically created when you attempt to create
fileinit.Useﬂ\isfoldertostoreanyfﬂesﬂ\atﬂ\eusershouldntdlrecﬂy nters,

with. A
This folder is only accessible by your application and its contents are hidden fr
the user and from other Drive apps.

lheapphcahondatafoldernsdeletedwhenauserunmstaﬂsyourappfmm
MyDrive. Users can also delete your app's data folder manually.

¢ Before you can access the application data folder, you must request access b h

https:/ /www.googleapis.com/auth/drive.appdata scope. For more informatio
about scopes and how to request access to them, refer to Authenticate your um

o To create a file in the application data folder, specify appDataFolder in the parents
property of the file and use the files.create method to upload the file to the folder

¢ The following example shows how to insert a file into a folder usingta

otk A A el N el e i ey

— e ———

!
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o The following example

shows how t Vi ks
apingaligk library : 0 search for files in the application data folder

FileList files = driveService files().lis
‘ Db -files().list
-Seﬁpaces(&ppDataFolder") i
setFields("nextPageToken filos(id namal
setPageSize(10) e
.execute(); '
for (File file : files.getFiles()) { ‘
System.out.printf('Found file; %s (%s)\n',
i file.getName(), file.getld());
I3 Using Internal Storage
Android Read Write Data To Internal File -

e Android data can be saved in internal storage (ROM) , external storage(SD card),
shared preferences or SQLite database.

e Android is based on Linux, android file system is Linux based also.

s Android studio provide android device monitor tool for you to monitor and
transfer files between android device and your PC.

e All android app internal data files is saved in /data/data/<your app package
name> folder like below. For example, my app data internal file is saved in
/data/data/com.dev2qa.example folder.

e There are files and cache sub folder under the package name folder.
1. Files folder - android.content.Context's getFilesDir() method can return this
folder. This ﬂ%jﬂmed to save general files.
< gt tent.Context's getCacheDir() method can return this
ched files.
 files will be removed by android
bigger. Generally you need to
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SD card can also store application  data, there's no.
to the external storage. |

e External storage such as
security enforced upon files you save

two types of External Storage :
d storage which is "accessible by the
as a drive on a hogt

e In general there are
1. Primary External Storage : In built share
user b\ plugging in a USB cable and mounting it
computer”. Example : When we say Nexus 5 32 GB.
2. Secondary External Storage : Removable storage. Example : SD Card
e All applications can read and write files placed on the external storage and the
user can remove them. We need to check if the SD card is available and if we can
write to it. Once we've checked that the external storage 15 available only then we

can write to it else the save button would be disabled.

e Firstly, we need to make sure that the application
write data to the users SD card, so lets open up the
the following permissions :

has permission to read and
AndroidManifest.xml and add

<uses-permission , -
andmid:name='android.permission.WRITE._EX’I'ERNAL«_S‘I’ORAGE"/-:» e

 <uses-permission ; e
android:name='android.permissidn.READ_EX‘I‘ERNAL__S‘I’ORAGE‘I>

e Also, external storage may be tied up by the user having mounted it as a USB
storage device. So we need to check if the external storage is available and is not

read only.

getExternalStorageState() is a static me

storage is presently available or not. As you ¢
disabled the save button.

1. Environment.getExtemalStorageState() : returns path to internal SD mount point like

" /mnt/sdcard". 1

2. getExternalFilesDir() : Tt returns the path to files folder inside |

Android /data/data/applic ) v -y used o store a

required files for your

the app is uninstalled, : y |

Shared Preferences |
¢ Shared preferences allo v
(as key/value pairs) to a f

o The SharedPreference cla
and for reading, writing

[T
i

thod of Environment to determine if extermlf':
an see if the condition is false we've

‘ o
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o Shared preferences persist actoss user sessions, even if your app is killed and
restarted or if the device is rebooted.

o Use shared preferences only when you need to save 2 small amount data as
simple key/valuepairs.Tommaghrgummdpaﬁshiappdaumeﬂn
other methods such as SQL databases.
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Database in Android ol

-

e In the same way that you retrieve data from a provider, you also use he
interaction between a provider client and the provider's ContentProvider to r

data. o
* You call a method of ContentResolver with arguments that are passed to |
corresponding method of ContentProvider. ’ .
e The provider and provider client automatically handle security and inter-prc cess

communication.

The
3

Inserting Data "

e To insert data into a provider, you call the ContentResolver.insert() method. Ti
method inserts a new row into the provider and returns a content URI for that

TOwW. , Fa (o
This snippet shows how to insert a new word into the User Dictionary Provider :
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8Ns a unique value of ID
: _ID to every row that is
this value as the table's primary key.

, The content URI returned in newUri identif;
. 'tl}'?e :1:;‘/:1:9;1: tlt1eU:JIntents of _ID for the new row. Most j)rovidéfs otk etedd
is fo conten automatically and then perf ;
on that particular row. y perform the requested operation

added. Providers usually use

o To get the value of _ID from the returned Uri, call ContentUris.parseld().

[XF] Updating Data

« To update a row, you use a ContentValues object with the updated values just as
you do with an insertion, and selection criteria just as you do with a query. The
client method you use is ContentResolver.update().

need to add values to the ContentValues object for columns you're
tenbsofacolunm,setthevaluetonull

whose locale has the language "en” to
isthenumberofrowstlmtwere

¢ You only
updating. If you want to clear the con

Y
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selectionArgs // the value to compare 0

e You should also sanitize user input when you call ContentResolver.update(),

Deleting data

e Deleting rows is similar to retriev
the rows you want to delete and th

ing row data : you specify selection criteria
e client method returns the number of delew

TOWS.
e The following snippet deletes rows whose appid matches "user”. The meth
returns the number of deleted rows.

// Defines selection criteria for the rows you want to delete
val selectionClause = “${UserDictionary.Word.s.LOCALE} LIKE 7"

val selectionArgs: Array<String> = arrayOf("user")

// Defines a variable to contain the number of rows deleted
var rowsDeleted: Int = 0

saw

/] Deletes the words that match the selection criteria

rowsDeleted = contentResolver.delete(
UserDictionary.Words, CONTENT_URI, // the user dictionary cor
selectionClause, // the column to select on
selectionArgs // the value to compare to

RIE | 2 A
e You should also sanitize user input when you call ContentResolver.delete().

X3 salite

o SQLite is a software library that provides a relational database manageme!
system. ,
e in SQLite means WW%WW

and required resource.

g
.

e A SQLite database is a good stor
you need to store persistently

¢ SQLite is self-contained _ '-'
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If vou want t
° y 0 develop an application that uses SQLite

these files into your project ang compile it with your cod
o SQLite databases are very lightwei i
configuration, installation required

you just need to drop

ght. Unlike other database systems, there is no
When you use a S to start working on an SQLite database.
a i :
¥ QLite database, all interactions with the database are throu s

instance of the SQLiteOpenHel _
your database for youf)p per class which executes your requests and manages

A The A.ndrmd SQLite Database requires very little memory (around 250 kb), which
is availabie on all android devices.

o Every device has zf\n i'nbuilt support for SQLite database, which is automatically
managed on android right from its creation, execution to querying up process.

o SQLite is an open source database, available on every android database. It
supports standard relations database features, like SQL syntax, transactions & SQL
statements. SQLite is considerably, the lighter version of SQL database, where
most of the SQL commands don't run on SQLite database.

e Once SQLite is in place, it is important to ensure that a feature or command is
available in SQLite; only then can it be executed.

o The basic advantages of SQLite :
1. It's a light weight database.
2. Requires very little memory.
3. An automatically managed database.
¢ The SQLite supports only three Datatypes :
1. Text(like string) - for storing data type store.

2. Integer(like int) - for storing eger primary key.

2 ' 2' e .,". .le) % for V
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Content Provider

» The content provider and ofl alt

al repository of data. A provider i

A content provider manages access to @ centr ' .
ovides its own Ul for working wiy,

part of an Android application, which often pr
the data.
Content providers are primarily intended t

access the provider using a provider client object.
ffer a consistent, standard interface ¢,

o be used by other applications, whig,

Together, providers and provider clients o
data that also handles inter-process communication and secure data access.

A content provider presents data to external applications as one or more tables
that are similar to the tables found in a relational database.

A row represents an instance of some type of data the provider collects, and each
column in the row represents an individual piece of data collected for an instance,

Typically you work with content providers in one of two scenarios; you may want
to implement code to access an existing content provider in another.

A content provider coordinates access to the data storage layer in your application
for a number of different APIs and components as illustrated in Fig. 4.7.1.

AbstractThreadedSyncAdapter CursorlLoader
\

Other applications

-r

Data storage

=

1. Sharing access to your appl
2. Sending data to a widget
3. Returning custom
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4. Synchronizing applicati
t1 >
AbstractThread P on data with your server usi i ;
adedSyncAdapter using an implementation of

5. Loading data in your Ul using a CursorLoader

m Content Provider Classes

o A content provider in Androi
oid sha pE B g
usually runs in its own process. res data between applications. Each application

By default, icati '
y default, applications can't access the data and files of other applications-

You can make pr i
preferences and files available across application boundaries with

the. correct' permissions and if each application knows the context and path.
This solution applies only to related applications that already know details about
one another.

ticular data

[n contrast, with a content provider you can publish and expose a par
add, update, and delete, and those

type for other applications to query,
applications don't need to have any prior knowledge of paths, resources, or who
provides the content.

t, which provides

+ The canonical content provider in Android is the contacts lis

names, addresses, and phone numbers.
om any applicati
the Activity and Conten

on by using the correct URI and a
tResolver classes to retrieve

You can access this data fr
series of methods provided by
and store data.

| Deleting Database Records
s oI NGERT, UPDATE, and DELETE
uf y existing values, or deleting

Bl 47 Yo g ETe
1 o 13 L = iy vt
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km osmng() }). -

e You need not use the primary l<ey (id) to delete records; the WHERE clause j;

entirely up to you. For instance, the following function deletes all book records i

the table.

s for a given author by the author's unique id:
j0id deleteBooksByAuthor(Integer authorID) { N
1BooksDeleted = mDatabase.delete('tbl_books', "authoxidw\
brix 'gn { authorlD.tnString() }). R

m Short Questions and Answersr

Q.1 How many ways data stored in Android ?
Ans. :

1. Shared Preferences - Store private primitive data in key-value pairs. This
sometimes gets limited as it offers only key value pairs. You cannot save your
own java types.

2. Internal Storage - Store private data on the device memory
3. External Storage - Store public data on the shared external storage

4. SQLite Databases - Store structured data in a private database. You can define
many number of tables and can store data like other RDBMS.

Q.2 What is SQLite database ? ,

Ans. : SQLite database : A lig L ' -Wl available
across various platforms (inclu , iP} ;

fully supported by Android. Y
tables accordingly. You i \
persistence of the tasks in th

Q.3 What is SQLite ? |

systems ? A
Ans. : SQLite is the open-
The SQLite engirw is sery
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a4 What composes a typical Android application project ?

ns. : A project under Android development, upon compilation, becomes an .apk file

This apk file format is actually made up of : .
code, resource files, and other related fllez of the AndroidManifest.xml file, application

a5 What ‘is fhe importance of settings permissions in app development ?
P Permlss'lons allow certain restrictions to be imposed primarily to protect data
and code. Without these, codes could be compromised, resulting to defects in

functionality-
m Multiple Choice Questions

Q1 What is a thread in android ?

‘a  Same as services b Background activity
: c Broadcast Receiver

d Independent dis-patchable unit is called a thread

Persist data can be stored in Android through .
b internal /external storage

Q.2

‘a  shared preferences
o d network servers.
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Applicability
to Industrial Projects

,‘ @J : ; ‘
d Parsing, JSON Parsing, Access web data with JSON, Connect to Web Services,
sk & Third Party Library : Retrofit.

1
"l

g R
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