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About this Book
In the last five years, the growth of the Indian telecommunications sector has outpaced the overall economic
growth. This sector is poised for strong growth of about 15% in short term during 2013–17, driven by growth
in organised retail, technological advancements, changing consumer preferences and government support. With
This Participant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
over National
1 billion Occupational
subscribers, India
second
largest
telecom market in the world. The sector currently employs
(NOS)isisthe
covered
across
Unit/s.
over 2.08 million employees and is slated to employ more than 4.16 million employees by 2022. This implies
Key Learning
for the
NOS markperiod.
the beginning of the Unit/s for that NOS. The
additional
creationObjectives
of 2.1 million
jobsspecific
in the nine-year
symbols used in this book are described below.
This Participant Handbook is designed to impart theoretical and practical skill training to students for becoming an
…..
Android Application Developer in the Telecom Sector.
…..
A Telecom Terminal Equipment Application Developer (Android)’ is responsible for creating Applications for
Android platform that can be used on Smartphone and Tablets running on Android Operating System. He also
handles end-to-end activities for application development ranging from installing requisite frameworks, setting-up
of development environment, developing apps, security frameworks, testing and deployment. He must also have
good programming skills in Java, multithreading and operating system concepts; problem solving & analytical skills
and their translation to specified outcome and additionally expected.

About this book

This Participant Handbook is based on Telecom Terminal Equipment Application Developer (Android) Qualification
Pack (TEL/Q2300) & includes the following National Occupational Standards (NOS):
1. Set-up Android framework/development environment and creating user interface - TEL/N2300
2. Developing Android VAS Application - TEL/N2301
3. Testing and Publishing Android Applications - TEL/N2302
The Key Learning Outcomes and the skills gained by the participant are defined in their respective units. Post this
training, the participant will be able to set-up android frameworks; create user interfaces; develop android VAS
applications; as well as test & publish android applications.
We hope that this Participant Handbook will provide a sound learning support to our young friends who want to
build an attractive career in the telecom industry.
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1. Introduction
Unit 1.1 – Introduction to the Program
Unit 1.2 – History of Communication
Unit 1.3 – Signals
Unit 1.4 – Networks
Unit 1.5 – Channel Access Methods
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Symbols Used

Key Learning Outcomes

Key Learning
Outcomes

Notes

Steps

Unit
Objectives

At the end of this module, you will be able to:
1. Learn means and types of communication systems
Practical

Summarize

Exercise

2. Discuss how communication systems are propagated from one place to another
vi

3. Understand the networking of communication systems and Internet
4. List access methods which help the data to flow
5. Describe the different generations of advanced communication systems
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UNIT 1.1: Introduction to the Program
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Learn the basics of Telecommunication and its working
Summarize

Exercise

vi

1.1.1 Introduction
Telecommunication is defined as the transmission of signals through physical media or through radiations. The
signals can be text, images, sounds or information. The physical media used for transmitting the signals can be
wires, optical fibres and the radiation media used can be electromagnetic systems.

t Handbook

ut this book

ticipant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
Occupational (NOS) is covered across Unit/s.

ning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
used in this book are described below.

Fig. 1.1.1 Telecommunication process

The above diagram shows how a telecommunication system can be generated between two persons who may be
living in two different places.
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Summarize

Exercise
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vi
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UNIT 1.2: History of Communication
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Learn about various types of communication systems
Summarize

Exercise

2. Understand the working of the Internet
vi

1.2.1 History of Communication
•

Communication was thought to have started very early when civilizations were set up.

•

Persians were said to have the most efficient means of postal services as early as 540 B.C.

•

Around the 11th century, domesticated pigeons were used to deliver messages.

1.2.2 Telegraph and Telephone
•

The electric telegraph was invented in 1816 by English inventor Francis Ronalds using static electricity.

•

After the invention of telegraph many notable scientist made their version with some advancements.

Fig. 1.2.1 A Telegraph and Telephone
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•

In 1876, telephone was invented by Alexander Bell and Alisha Gray.

•

The invention of telephone gave birth to the invention of cell phones and mobile phones in the early 18th and
19th centuries.

Fig. 1.2.2 Traditional telephone, (b) Evolution of cell phones over time

Fig. 1.2.3 Evolution of cell phones over time

1.2.3 Computers and the Internet
•

Computers are the devices that are used for doing random arithmetic calculations automatically.

•

Computers were made to setup networks all across the world through data packet transfer wirelessly with the
help of optical fibres that were buried underground.

•

The configurations that were set with the help of computers were made to communicate using packet switching
and the data would be sent to different computers using a centralized mainframe computer.

•

Communication through internet has played a very important role.

•

E-mails, documents, videos, songs, etc. can be easily transformed into signal with the help of a computer and then
transferred through the internet to the other computer.

A telecommunication system comprises of three fundamental parts (Refer Fig 1.1.4):•

Transmitter

•

Transmission medium

•

Receiver

5
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Fig. 1.2.4 A typical diagrammatic representation showing the working process of internet with the help of the labeled devices

The work of a transmitter is to convert the information that has to be sent, into a signal.
The transmission medium can be a wire, optical fibre or electromagnetic radiation.
Receiver that is on the other end receives the signal and then converts it into useful information for the user on the
other end.





Fig. 1.2.5 Point-to-point communication since we have only one transmitter and one receiver. Now, if there are multiple

Fig.transmitters
4. Point-to-point
communication
wethose
havesystems
only one
transmitter
and one receiver. Now, if there are multiple
and multiple
receivers, since
we call
as multiplex
systems
transmitters and multiple receivers, we call those systems as multiplex systems
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UNIT 1.3: Signals
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Understand signals or the data carriers
Summarize

Exercise

vi

Fig. 4. Point-to-point communication since we have only one transmitter and one receiver. Now, if there are multiple
transmitters and multiple receivers, we call those systems as multiplex systems

1.3.1 Signals
•

Signals play a very important role in a telecommunication system since they carry the information.

•

The signals are transformed into, either an analog signal or a digital signal (refer Fig 1.3.1).

•

An analog signal can be defined as the signal which changes with respect to the information.

•

A digital signal is that type of signal which carries information in binary form (in combinations of 0s and 1s).

t Handbook

ut this book

ticipant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
Occupational (NOS) is covered across Unit/s.

ning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
used in this book are described below.

5. Types
of signals, courtesy: Wikipedia
Fig. 1.3.1 Fig.
Types
of signals

•

The transmitted signal does not have a 100% efficiency and energy because the signals are degraded by undesirable
physical noise.

•

Noise can be defined as adding or subtracting energy from the signal in a random manner.
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UNIT 1.4: Networks
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Understand the basics of networking
Summarize

Exercise

2. Learn about generations of networks
vi

1.4.1 Networks
•

The mutual working of transmitters and receivers over large distances is termed as telecommunication networks.

•

To transmit information from one place to another in a digital communication system, a controlling unit called a
router is used.

•

In analogue systems, switches are used between two or more users.

•

The signal loses energy as it moves over large distances.

•

To strengthen the signal, amplification is required.

•

Amplification is achieved by use of physical systems called repeaters.

1.4.2 Mobile Telecommunication
•

The mobile phone services started with the zero generation (0G) services which only supported few calls.

•

Further advancements brought 1G, 2G, 3G and 4G services respectively.

•

A mobile phone has some basic components which are stated as under:

1. Battery
The battery is nothing but a power source in a mobile phone which helps the phone to function.
2. Input
The input to the phone is the keypad and touch screens as used in smart phones. The input to the phone helps a
user to interact with the function of the phone.
3. SIM card
SIM stands for “Subscriber Identity Module”. The function of the SIM card is to provide network services like
making phone calls and sending text messages.
4. Memory Card
The latest mobile phone devices are equipped with slots for external memory called a memory card. The function
of the memory card is to store data of the mobile phone like images, songs, videos etc. As the mobile phones were
evolved, standards were set for the mobile communication. These standards are also called as generations. We
will now discuss in detail, the different generations of mobile communication.
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1.4.3 The 3rd Generation Partnership Project (3GPP)
The 3GPP is a collaboration between the organisational partners who belong to Asia, Europe and North America.
Following are the generations of mobile communication that come under 3GPP:
1. GSM (2nd Generation)
It was developed by European Telecommunications Standards Institute in 1991 in Finland.

•

It is the default global standard as of now.

•

GSM at first used circuit-switched transport for packet data transfer.

•

Services called General Packet Radio Service or GPRS and Enhanced Data rates for GSM Evolution or EDGE
were used for better data transfer.

2. UMTS (3rd Generation)

t Handbook

ut this book

•

•

3GPP introduced the 3rd generation (3G) services for better voice quality and enhanced data transferring
speeds.

•

It was named as The Universal Mobile Telecommunication System or UMTS.

•

It uses wideband Code Division Multiple Access (W-CDMA) radio access technology for better efficiency of
mobile operators.

•

UMTS supports maximum data transfer rates via High Speed Packet Access (HSPA).

3. HSPA
High Speed Packet Access or HSPA is a combination of High Speed Downlink Packet Access (HSDPA) and High
Speed Uplink Packet Access (HSUPA).

•

ticipant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
Occupational (NOS) is covered across Unit/s.

ning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
used in this book are described below.

HSPA was introduced to improve the efficiency and performance of the 3rd Generation mobile Communication
networks.

•

4. LTE (4th Generation)
•

Long-Term Evolution or LTE is a standard under 3GPP.

•

It was developed for high speed wireless mobile communication and data transfer.

•

LTE together with EDGE and UMTS/HSPA makes the 4th generation (4G) technology.
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Summarize
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UNIT 1.5: Networks
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Learn about multiplexing
Summarize

Exercise

2. Understand the basics of code division multiple access systems
vi

1.5.1 Channel Access Methods
Multiplexing
•

Multiplexing is a method by which multiple signals are converted into one signal over a shared medium.

•

In a multiplexed signal the communication channel is divided into many logical channels.

•

The data or messages that these logical channels carry is integrated into a single channel and then converted into
the original signal at the receiver’s end.

•

The device which helps in the multiplexing is called a Multiplexer or MUX (Refer Fig 1.5.1).

•

The device which helps in demultiplexing is called as a demultiplexer or a DEMUX (Refer Fig 1.5.1).

Fig. 1.5.1 Multiplexing/ De-multiplexing systems

Fig. 6. Multiplexing/De-multiplexing systems, courtesy: Wikipedia

•

The channel access scheme is based on the multiplexing method.

•

Multiplexing helps the data or signals to travel throughout the same physical medium which is a channel.

•

One of the fundamental channel access schemes is called the Code Division Multiple Access or CDMA scheme.

•

CDMA scheme has a wider radio spectrum which helps in transferring the data and signals simultaneously over
the same carrier frequency.

.

10

Telecom Terminal Equipment
Application Developer (Android)

About this book
This Participant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
National Occupational (NOS) is covered across Unit/s.
Key Learning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
symbols used in this book are described below.
…..
…..

DS-CDMA
Direct sequence-CDMA is used in 3rd generation (3G) mobile phone systems. For every symbol there is an information
bit and it turns into long code sequences when there are several pulses, called chips.
FH-CDMA
Frequency Hopping-CDMA is a rapidly changing channel frequency. Bluetooth data transferring methods are based
on frequency hopping. Frequency hopping is mainly used to avoid data collision between nodes in a virtual private
network.
Symbols Used
Key Learning
Outcomes

Exercise
Practical

Notes

Steps

Unit
Objectives

Summarize

Exercise

Choose the correct option
1. Which component helps in transmitting the signal in a telecommunication system?
vi

a. Modem
b. Transmitter
c. GSM
d. Receiver
2. Out of the following options which one describes the 2nd generation communication systems?
a. HSPA
b. W-CDMA
c. LTE
d. GSM
3. Who invented the telephone?
a. Alexander Graham Bell
b. Nikola Tesla
c. Albert Einstein
d. Erwin Schrödinger
4. Channel access scheme is based on which method?
a. DEMUX
b. Multiplexing
c. MUX
d. HSPA
5. A digital signal carries the information in which form?
a. Sinusoidal form
b. Binary ( 0 and 1 )
c. Cosine form
d. Tangential form
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6. A MUX has
a. One input and one output
b. Several inputs and one output
c. Several inputs and several outputs
d. One input and several outputs
7. In digital communication which device is used to transmit the information
a. MUX
b. DEMUX
c. Router
a. Printer
8. DS-CDMA is used in which mobile generation systems?
a. 1st Generation
b. 2nd Generation
c. 3rd Generation
d. 4th Generation
9. LTE along with GSM and UMTS/HSPA makes which mobile generation system?
a. 1st Generation
b. 2nd Generation

t this book

icipant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
Occupational (NOS) is covered across Unit/s.

c. 3rd Generation

ning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
used in this book are described below.

d. 4th Generation

10. Which device is used to convert the multiplexed signals into readable signals on the receiver’s end?
a. MUX
b. Router
c. DEMUX
d. Monitor

bols Used
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Steps

Notes

Unit
Objectives
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Summarize

Exercise
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vi
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2. Mobile Operating
Systems
Unit 2.1 – Mobile Operating Systems
Unit 2.2 – Windows Mobile
Unit 2.3 – Versions of Android
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Symbols Used

Key Learning Outcomes

Key Learning
Outcomes

Notes

Steps

At the end of this module, you will be able to:
1. Understand about mobile operating systems
Practical

Summarize

Exercise

2. Learn about android development
3. Understand about Windows mobile & Blackberry OS

vi

4. Learn about mobile information device profile
5. Describe various operating systems of mobile phones
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UNIT 2.1: Mobile Operating Systems
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Discuss about mobile operating systems
Summarize

Exercise

2. Learn about android development
vi

2.1.1 Definition
An operating system is a set of different commands, called a program which is installed in the computer to manage
the hardware and software resources. Operating system carries out the basic processes like understanding the input
given by the user through the input devices such as the keyboard, mouse etc. and then processing the commands
to give the required output which can be in the form of display on the monitor or a document printed on the paper.
Every general purpose computer has an operating system or the computer cannot function (Refer Fig 2.1.1).

1. Basic flowchart of a machine with an OS
Fig. 2.1.1 Fig.
Basic
flowchart of a machine with an OS

Mobiles phones are also computers and hence they also possess an operating system. The mobile operating system,
like a conventional computer operating system helps in running the applications and understanding the input in the
form of key pressing and touch and then processing the information to give the output in the form of a display or
sound depending upon the input given by the user. The mobile operating system has the basic features as that of
common computer and it can also carry communication processes in the form of voice call or text messages.
Earlier, computers were installed with MSDOS which was replaced when Microsoft introduced Windows and Apple
introduced iOS. These operating systems with further modification brought revolution in the field of computing.
Similarly, in order to revolutionize the mobile phones from just a desk cell phone which weighed 2 kg to smart phones
which weigh in grams, several operating systems were introduced each with some new features. We will study about
some of these operating systems in detail.
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2.1.2 Channel Access Methods
Symbian is a mobile operating system which is designed for smart phones. It is the product of Symbian Ltd. and has
been used by several major brands like Nokia, Samsung, Motorola and Sony Ericsson worldwide. Symbian is not that
widely used as it is surpassed by many fast and efficient operating systems but still some old devices use it as the basic
operating system. The figures below show some of the versions of Symbian as installed in Nokia mobile phones.

Fig. 2.1.2 Shows Nokia N8 which was
launched in October 2010. The phone had
GSM/HSPA network technology and the
operating system installed in it was Symbian
3rd Edition. The phone supported a 16 MP
rear camera

Fig. 2.1.3 Shows Nokia 808 Pureview which was launched in June
2012. The phone has GSM/HSPA technology and the operating
system installed in it is Nokia Belle. The phone has a 4.0” capacitive
touchscreen and supports a 41 MP camera. This was Nokia’s Last
Symbian phone.

Fig. 2.1.4 shows Nokia N97 Mini which was launched
in November 2009. The phone had GSM/HSPA network
technology and the operating system installed in it was
Symbian V9.4, Series 60. The Phone had a TFT resistive
touch screen and a QWERTY keypad which gave it excellent
aesthetics and made typing on the phone very efficient.

Fig. 2.1.5 Shows Nokia 5800 Xpress Music which was launched in
November 2008. The phone had GSM/HSPA network technology and
had a Symbian V9.4, Series 60 Operating system. The phone had a TFT
touchscreen and was equipped with handwriting recognition.
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2.1.3 User Interface
What is User Interface?
User interface is a virtual space where interactions between a human and machine take place. This interaction helps the
human users to operate the machine really effectively. When designing user interface we need to take consideration
two important disciplines, ergonomics and psychology. Ergonomics (the study of people’s efficiency in their working
environment) have to be considered while engineering a human-machine interface.
Symbian was provided with a graphics toolkit called the Series 60. The Design of Series 60 was so done as to make
the QWERTY keyboard compatible. It was compatible upto and including Symbian^3. Symbian^3 includes the Qt
framework, which is mainly used for the development of the software with the help of graphical user interface or GUI.
Qt framework helped in the fast development of the applications for the mobile phones. It is the recommended user
interface toolkit since all the application that had to be run on and including symbian^3 operating system had to be
developed using the Qt framework.
To create a visually rich touchscreen interfaces for further development, Nokia has recommended the developers to
use Qt Quick with QML, the new high-level declarative user interface. This development will be delivered to the Nokia
users using Symbian^3 and above as an update which can be downloaded to their phones for the application of the
developed operating system.

2.1.4 Application Development
Qt
As we discussed earlier, Qt is a framework which is used for the development of applications of the operating system
with the graphical user interface. The software development kit or SDK for Symbian is C++ with the help of Qt. In order
to test if the developed application is running properly, a mobile phone simulator is installed in the computer and then
the Qt apps are installed on the simulator and the testing is done. We will understand and learn the use of Software
development kit or SDK in the coming lessons.
Symbian C++
The Symbian operating system is written in C++. Since C++ is also used in creating software in computers, therefore,
C++ is used along with the Symbian standards to write the operating system. Now SDK is used for writing the operating
system and the Symbian C++ was used until the introduction of Qt SDK. Development of Qt SDK was done because
programming in C++ was very difficult and required special techniques which made it more difficult to run an application
without experiencing an error. The programming of Symbian C++ is generally done in an integrated development
environment or IDE. For versions of Symbian earlier than Symbian^3, the programming was done on commercial
integrated development environment CodeWarrior platform. CodeWarrior tools were later replaced by Carbide. C++
which was an Eclipse based integrated development environment develop by Nokia Itself.
Eclipse
Eclipse is an integrated development environment which is used for programming computers. Mostly written in JAVA,
Eclipse can also write programs in other computer languages which include C++, COBOL, D, C, Fortran etc. although it
is mostly used to develop the application which are used in the JAVA platform (Refer Fig 2.1.6).
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Fig. 2.1.6 Eclipse IDE

Fig. 2. Eclipse IDE, courtesy- Wikipedia

Other softwares that can be used fir the programming of Symbian Operating Systems are Python, Java ME, Flash Lite,
Ruby, .NET and Web Runtime.

2.1.5 Symbian Operating System
An Operating system is programmed in layers. The layers in which Symbian is written are:
1. User Interface Layer
2. Application Services Layer
•

Java ME

3. Operating System Services Layer
•

Generic operating system services

•

Communication services

•

Multimedia and Graphics Services

•

Connectivity Services

4. Base Services Layer
5. Kernel Services and Hardware Interface Layer
The lowest layer which a user can reach is the base service Layer. The base service layer includes the File server, User
Library, a Plug-in Framework, Central Repository, Database Management System and cryptographic services. Symbian
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has microkernel architecture. A Kernel can be stated as a computer program that makes the main central core of the
computer’s operating system and whatever happens in the computer is controlled by the Kernel. Now, a microkernel in
a computer is the small part of the software needed that can be used to provide the mechanisms needed to implement
an operating system. The microkernel architecture contains a scheduler, memory management and device drivers and
other services like networking, telephony and file system support are placed in the operating system service layer.
Symbian is designed in such a way that it is compatible with other devices, especially removable media systems.
Earlier Symbian was Called EPOC which was derived from EPOCH or “Electronic Piece Of Cheese” and its development
led to the use of File allocation table or FAT as internal file systems. There are three main servers that form the large
networking and communication subsystem which are
•

ETEL

•

ESOCK

•

C32 (responsible for serial communication)

These servers possess plug-in schemes. For instance, ESOCK allows .PRT protocol modules to implement various
networking protocols. These subsystems also contain specific codes that support short range communication links like
Bluetooth, Infrared Data Association (IrDA) and Universal Serial Bus (USB). All native Symbian C++ applications stand
on three framework classes which create the fundamental application behaviour are as follows:
•

Application class

•

Document class

•

User Interface class

Symbian also includes a reference UI known as Techview which provides environment and customization tools when
testing the platform and running the codes before it is released for the user.

ticipant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
Occupational (NOS) is covered across Unit/s.
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•

S60

•

Series 80

•

Series 90

•

UIQ

•

MOAP ( Mobile Oriented Applications Platforms ) Japan Only

•

OPP ( successor of MOAP )
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UNIT 2.2: Windows Mobile
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Understand about window mobile
Summarize

Exercise

2. Understand about blackberry OS
3. Understand about mobile information device profile
vi

2.2.1 Windows Mobile
Windows mobile was the family of mobile operating systems which was developed by Microsoft for smart phones
and pocket computers. Windows started producing phones in 1996 with their first ever operating system called
the Windows CE. Then windows appeared in 2000 with PocketPC which was renamed as Windows Mobile in 2003.
There are many standard features in the phone, multitasking and navigating the file systems being the respective
examples. A windows mobile is shown in the figure below:

Fig. 2.2.1 Windows phone

Windows mobile comes with some basic installed applications:
•

Internet Explorer Mobile (Default Browser)

•

Windows Media Player

•

Microsoft Office

Another feature that windows mobile introduced is the internet connection sharing which is only supported on
compatible devices, allows the phone to share its internet connection with computers via universal serial bus (USB)
or via Bluetooth. Another networking feature that windows mobiles are equipped with is called as Virtual private
networking (VPN) over Point-to-Point Tunnelling Protocol (PPTP). Let us get the brief idea of what these two terms are.
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Virtual Private Networking (VPN)
It is a private network which is made by a computer itself so that other computers can be connected to it via internet.
VPN allows the user to send and receive the data that are connected to each other over the internet. Virtual Private
Network is created by establishing a virtual point-to-point connection, virtual tunneling protocols. VPN systems may
be classified by:
•

Protocols that help in tunneling the data traffic through the network.

•

Location of the point where the tunnel ends i.e. on the user end or on the network end.

•

If site to site connectivity is offered or network to network connectivity is offered.

•

The levels of security.

•

Number of simultaneous connections between the networks.

Point-to-Point Tunneling Protocol (PPTP)
The Point-to-Point Tunneling Protocol is a method by which virtual private networks (VPNs) are implemented. Windows
has changed its user interface over time with different versions, which are as following:
1. Windows CE
2. Pocket PC 2000
3. Pocket PC 2002
4. Windows mobile 2003
5. Windows mobile 2003 SE
6. Windows mobile 5
7. Windows mobile 6
8. Windows mobile 6.1
9. Windows mobile 6.5

2.2.2 Hardware
Windows mobile supports three main versions of the operating systems for different hardware; For phones like
smart phones and touch screen phones, windows developed the windows mobile professional operating system.
They also developed an operating system called the windows mobile standard which was made to run on the
hardware devices that were not touchscreens whereas, for the old versions of the hardware devices like the
personal digital assistant or the pocket PC, windows developed the Windows mobile classic.

2.2.3 BlackBerry OS
BlackBerry operating system is a mobile operating system which was developed by BlackBerry Ltd for the
smartphones. Since it is supported in the smartphones, it was developed for multitasking and it was installed with
special input devices like track wheel, track ball and track pad which was one of the best aesthetics that BlackBerry
devices had. BlackBerry supported corporate email through MIDP 1.0 and then upgraded to a new version MIDP
2.0 which was developed to allow proper wireless activation. Besides, there was a function of synchronizing data
with applications like Microsoft Exchange, tasks, calendar, contacts etc.
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2.2.4 MIDP
MIDP stands for Mobile Information Device Profile. It is a mobile specification which is published for using Java on
mobile phones and personal digital assistants (handheld personal computer). It is the part of the Java Micro Edition
Framework and leads the lower level programming interfaces.

Fig. 2.2.2 Palm TX, personal digital assistant (PDA)

The mobile operating system can also be updated automatically from the wireless carriers that support Over The
Air Software Loading (OTASL) service.
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Fig. 2.2.3 BlackBerry mobile phone with track pad
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UNIT 2.3: Versions of Android
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Understand about various operating systems of mobile phones
Summarize

Exercise

vi

2.3.1 Android OS
Android is a Linux based operating system which is developed by Google. This operating system is designed for
touchscreen smartphones and tablets. Android operating system has also been developed for television, cars,
watches and other electronic devices. The source code of Android comes under open source license and is released
by Google.
Source Code
Source code can be defined as that programming language which is written in a readable computer language in the
form of text. The source code is first transformed into low level machine language by a complier program of specific
software and then it is read by the computer and the desired output is generated.
For instance,
The source code for displaying “hello, world” is written in simple C language which prints the “hello, world” on the
screen. The source code is as follows:

main ( )
{
Printf(“hello, world”) ;
}

2.3.2 Features
User Interface
The user interface of Android based system is based on direct manipulation which means that the input given to
the device is solely based on touch inputs which corresponds to the action like tapping on the screen, swiping and
pinching. In order to type on the device, the input system is a virtual keyboard.
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Fig. 2.3.1 A touch Interface

Another development that Android has is that physical keyboards and consoles can be connected to the device
via Bluetooth or USB (Universal serial bus controller). Apart from the direct manipulation input, the devices that
support Android OS are installed with proximity sensor, Gyroscope sensor, gravity sensor as well as accelerometer
sensor for better working of applications. For example Temple run is a game (application) developed for android
which is played with the help of gravity sensor. The actions performed during the gameplay sliding, tilting and
swiping being done with the help of gravity sensors.

Fig. 2.3.2 Temple Run 2, works on gravity sensor

Android home screen have applications like weather application, maps, email etc. which are auto-updated over the
internet. The home screen is developed in pages with each page containing the icon of the installed application.
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Fig. 2.3.3 A Weather Widget

Fig. 2.3.4 Status bar - Android Marshmallow

At the top of the screen is the status bar which needs to be pulled down to view the notifications, like message
received, missed calls, application installation notification, etc. The status bar is also developed to possess short cut
virtual switches for Bluetooth, Wi-fi, Location as well as mobile data connection (internet). The notifications that
appear on the status bar keep showing until they are read or checked. Extra control is given to wipe off too many
notifications in one go.

2.3.2 Applications
The applications or apps for android are developed using the Android Software Development Kit (SDK) and the
programming is done in Java programming language which we will learn in the following chapters. The software
development kit includes development tools like the debugger, software libraries and a handset emulator. The
Integrated development environment (IDE) used by Google was Eclipse IDE at first but then it was replaced by
Android Studio for android development. The apps that can be installed on the android device can either be
downloaded from Google Play Store or from third party developer sites in the form of Android Application Package
(APK) files.
The Apps store allows the user to install the apps, update and remove the app right from the store window. The
apps can also be removed through the default application removal feature of the Android although updation can
only be done from the developer’s page either on the appstore or from the third party website. It is recommended
to use the official appstore or Google play store for installing and updation apps because the third party sites
have bugged software and it is not certain if they will release an update for certain software. Apart from the free
applications on the play store which are distributed under open source licenses, there are apps which have to be
purchased before installation.
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2.3.3 Virtual Reality
Google has announced a virtual reality platform called Daydream that is developed for smartphones the input and
output of which will be received on a virtual reality headset and controller which are also designed by Google.

2.3.4 Hardware
ARM
ARM stands for Acorn RISC (Reduced instruction set computing) Machine. It is a family of RISC architectures which
have been developed for computer processors (Refer Fig 2.3.4). The design done through RISC helps us to install
very few transistors in the processors as compared to the one [CISC {complex instruction set computing}] which are
installed in the personal computers. This helps in reducing overall cost, heating issues and power consumptions.
Since the size of the processor gets smaller, it is feasible for the use in smartphones, laptops and tablet PCs.

Fig. 2.3.5 ARM1 RISC processor

Every core which is from ARM supports a 32 bit address space and 32-bit arithmetic. 32 bit means that the arithmetic
data or the memory addresses are 32 bit wide. Same holds true for a 64 bit core. The versions of ARM of which the
core bit width is 32 bit are as follows:
1. ARMv1
2. ARMv2
3. ARMv3
4. ARMv4
5. ARMv4T
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6. ARMv5TE
7. ARMv6
8. ARMv6-M
9. ARMv7-M
10. ARMv7E-M
11. ARMv7-R
12. ARMv7-A
13. ARMv8-A
14. ARMv8.1-A
15. ARMv8.2-A
16. ARMv8-R
17. ARMv8-M
The versions of ARM of which core bit width is 64 bit are as follows:
1. ARMv8-A
2. ARMv8.1-A
3. ARMv8.2-A
To develop the hardware that can support Android, the platform is ARM (ARMv7 and ARMv8-A architectures) with
x86 and MIPS architectures. The 64 bit variants are also supported in addition to 32-bit variants on all the Android
versions over and including v5.0 or commonly known as “Lollipop”. The new Android hardware is supported with
Intel processors to gain support on 64 bit platforms. The minimum amount of RAM (Random Access Memory)
required to run an Android based operating system is 512 MB for normal density screens and 1.8 GB for high
density screens. The RAM recommended for Android 4.4 or “KitKat” is 512 MB. KitKat also requires a 32-bit ARMv7,
MIPS or x86 architecture processor together with an OpenGL ES 2.0 compatible graphics processing unit (GPU).
Apart from running on the smartphones and tablet PCs, the android also runs computers with the help of Android
Emulators or by using bluestacks. The Android version available for the computers is customized for the hardware
of the computer and is closely related to the versions of mobile operating system.

Fig. 2.3.6 Bluestacks android emulator
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2.3.5 Versions
Froyo, Android (2.2 - 2.2.3)
Developed by Google with versions 2.2 and 2.2.3., It introduced USB
tethering and Wi-Fi hotspot functionality. Changes include:

•

Android Cloud to Device Messaging

•

Enabling Push notifications

•

Speed , memory and performance optimization

•

Improved application launcher with shortcuts to phone and browser
applications.

•

Option to disable data access over mobile internet

•

Support for file upload fields in browser

•

Support for installing applications to expandable memory

•

Adobe Flash support

•

Support for high pixels per inch such as 720p screens.
Fig. 2.3.7 Froyo UI

Gingerbread, Android (2.3 - 2.3.7)
Developed by Google from versions 2.3 – 2.3.7, it introduced support
for near field communication which is used in mobile payment
solutions and session initiation protocol (SIP). The changes with this
version of the operating system are as follows:

•

Updated user interface design

•

Support for extra-large screen sizes and resolutions

•

Improved text input using virtual keyboard

•

Enhanced copy/paste functionality

•

Enhanced support for native code development

•

Improved power management

•

Support for multiple cameras on the device

•

Concurrent garbage collection for increased performance.

Fig. 2.3.8 Gingerbread UI

Ice Cream Sandwich, Android (4.0 – 4.0.4)
Developed by Google from versions 4.0 to 4.0.4, it introduced a new visual appearance codenamed “Holo” and a
new default typeface (a set of one or more fonts in a text document) named Roboto. The changes in the operating
system include

•

Refreshed home screen

•

Near field communication support and ability to beam content to another user

•

Updated web browser
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•

New contacts manager

•

Access to camera and music via lock screen

•

Visual voicemail support

•

Face recognition

•

Monitor and limit mobile data usage

•

Ambient temperature and humidity sensors

•

Wi-Fi direct

•

Social networking
Fig. 2.3.9 Ice Cream Sandwich UI

Jelly Bean, Android (4.1 – 4.3.1)
Developed by Google and spanning between versions 4.1 and 4.3.1,
it introduced thee refinement of the “Holo” appearance. The other
features that Jelly Bean gained are:

•

Shortcuts and widgets on home screen

•

Improvement of notification system with addition of expandable
and actionable notifications.

•

Options such as call back or message on a missed call through
notification screen

•

Improvement in lock screen

•

Addition of Google Chrome as default browser

•

Introduction of new screen saver system known as Daydream

•

Supports multiple users

Fig. 2.3.10 Jelly Bean UI

KitKat, Android (4.4 – 4.4.4)
Developed by Google from version 4.4 to 4.4.4, it was created
with prime focus on optimizing the operating system for improved
performance on entry level devices with limited resources. The
changes that were made in this version of the operating system are:

•

Refreshed appearance of the launcher

•

Implementation of the translucent navigation bars

•

In the settings menu, users can now specify a default home
(launcher) and text messaging app

•

Introduction of Google Hangouts

•

Default gallery removed with Google+ photos

•

Document file picker for some applications.
Fig. 2.3.11 KitKat UI
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Lollipop, Android (5.0 – 5.1.1)
About this book
Developed
by Google from versions 5.0 to 5.1.1, it was made available
from Over the air update for selected devices. The changes with which
Lollipop was launched was the redesigned user interface developed
with a design language known as material design which was made to
give a paper like feel to the interface. Other changes made were:
This Participant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
National Occupational (NOS) is covered across Unit/s.

Key Learning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
symbols used in this book are described below.
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•

Refreshed notification system

•

Individual notifications are displayed on cards

•

Notifications are displayed on lock screens

•

Do-not disturb feature added
Symbols Used

Fig. 2.3.12 Lollipop UI

Key Learning
Outcomes

Exercise
Practical

Notes

Steps

Unit
Objectives

Summarize

Exercise

Tick the correct answer:
1. Microsoft Windows is
vi

a. An operating system
b. A object oriented language
c. A game
d. A hardware
2. Symbian is an operating system designed by
a. Samsung
b. Nokia
c. Motorola
d. Sony
3. Eclipse is a
a. Language
b. Integrated development environment
c. Networking platform
d. Operating system
4. Google Play Store is a platform for downloading applications for which mobile operating system
a. Android
b. Symbian
c. Windows
d. iOS
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5. Android version 4.4 is known as
a. Kitkat
b. Jellybean
c. Froyo
d. Lollipop
6. The minimum amount of RAM required to run an android system is
a. 512 MB
b. 256 MB
c. 120 MB
d. 20 MB
7. RISC stands for
a. Reduced instruction system computing
b. Reversed information set computing
c. Reduced instruction set computing
d. Reduced instruction set communication
8. The private network made by the computer so that other computers can get connected to it via internet is
known as
a. Virtual private network
b. Point-to-point tunneling protocol
c. ARM architecture
d. MIDP
9. Windows media player is the application for which mobile operating system
a. Symbian

ut this book

b. HTC

icipant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
Occupational (NOS) is covered across Unit/s.

c. Android
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d. Windows Mobile
10. What is used to run java on mobile phones
a. MIDP
b. VPN
c. PPTP
d. RISC
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3. Installing Android
Unit 3.1 – Basic requirements for installing Android on
the Device
Unit 3.2 – Android Installation
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Symbols Used

Key Learning Outcomes

Key Learning
Outcomes

Notes

Steps

Unit
Objectives

At the end of this module, you will be able to:
1. Understanding the concept of system requirements for installing an operating system
Practical

Summarize

Exercise

2. Understanding the basics of object oriented programming
vi

3. Learning basic java

4. Learn installation of Android development studio on the computer
5. Learn installation of Integrated Development Environment (IDE) on the computer
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UNIT 3.1: Basic Requirements for Installing Android on the Device
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Learn about the android system
Summarize

Exercise

2. Learn about the basics of android handset configuration
vi

3.1.1 Android
Android is a Linux based operating system that is developed by Google and is designed to support a wide variety of
hardware platforms and configurations.
1. Chipset
•

A chipset is defined as the type of hardware which holds a collection of circuits which are required to work as one
unit in order to perform a task with the system.

•

The minimum chipset required for supporting Android Operating system should be ARM based.

•

ARM stands for Advanced RISC Machine where RISC stands for Reduced Instruction Set Computing architectures
for computer processors.
Advantage
The RISC based design allows the processors to use fewer transistors thereby reducing the cost heat, power
consumption and size of the device.

Fig. 3.1.1 Chipset
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2. Memory
•

The minimum memory requirements for installing Android on the device should be 128 MB RAM (Random Access
Memory) and 256 MB external flash memory or the storage memory.

3. Storage
•

It is recommended to uses external storage.

•

For that purpose a Mini SD or a Micro SD card can be used.

•

The basic device models compatible with Android OS have very less internal storage and thus it is required to use
an external storage so as to download and store the updates of the operating system.

Fig. 3.1.2 Various types of memory cards

4. Primary Display
•

The current android interface targets a touch
based half-size visual graphic array or HVGA
resolution display with a touch interface.

•

The size of the touch interface should not be
smaller than 2.8 inches.

•

For better visual experience the minimum
requirement is a Quarter Video Graphics Array
or QVGA with Thin Film Transfer Liquid Crystal
Display (TFT LCD) or larger configuration with
16 bit colour or better.
Fig. 3.1.3 Primary display
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5. Navigation Keys
•

•

The navigation keys are used for some of the basic application in a phone like:
»

Powering ON/OFF the device.

»

Increasing or decreasing the volume of media and calls

»

Camera applications, etc.

Basic requirement of the navigational keys for the device on which Android is going to be installed should be
installed with 3 application keys i.e. Power, camera and volume control.

6. Camera
•

Camera is an optional feature which may or may not be added as a basic requirement.

•

The basic camera that can be used should be a 2 MP camera.

7. Bluetooth
•

Bluetooth is wireless technology developed for data transfer under personal area networks from one device to
another.

•

The data can be transferred from either mobile to mobile or mobile to computer or computer to computer.

•

A Bluetooth device with version 1.2 or 2.0 should be installed.

8. Universal Serial Bus (USB)
•

USB is a way of data transfer from a personal computer to an android device and vice-versa.

•

The USB can also be used for debugging the android device.

•

The USB interface that should be used in a basic android device should be a Standard mini-B USB interface.

3.1.2 System Requirements For Android Studio Version 1.x
For Windows OS
Microsoft Windows 10/8.1/8/7/Vista/2003/XP (32 bit or
64 bit)
2 GB RAM minimum, 4GB RAM recommended
500 MB
At least 1GB for Android SDK, emulator system images,
and caches
Java Development Kit (JDK) 7 or higher
1280x800 minimum screen resolution

OS Version
RAM
Disk Space
Space for Android SDK
JDK Version
Screen Resolution
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For OS X
Mac OS X 10.8.5 or higher, up to 10.10, 10.10.2, 10.10.3
or 10.10.5
2 GB RAM minimum, 4GB RAM recommended
500 MB
Atleast 1GB for Android SDK, emulator system images,
and caches
Java Development Kit (JDK) 7 or higher
1280x800 minimum screen resolution

OS Version
RAM
Disk Space
Space for Android SDK
JDK Version
Screen Resolution
For Linux

GNOME or KDE or Unity desktop on Ubuntu or Fedora or
GNU/Linux Debian
2 GB RAM minimum, 4GB RAM recommended
500 MB
At least 1GB for Android SDK, emulator system images,
and caches
Java Development Kit (JDK) 7 or higher
1280x800 minimum screen resolution

OS Version
RAM
Disk Space
Space for Android SDK
JDK Version
Screen Resolution

3.1.3 System Requirements for Android Studio Version 2.x
For Windows OS
Microsoft Windows 10/8/7 (32 bit or 64 bit)
2 GB RAM minimum, 8GB RAM recommended
500 MB
Atleast 1.5GB for Android SDK, emulator system images,
and caches
Java Development Kit (JDK) 8
1280x800 minimum screen resolution

OS Version
RAM
Disk Space
Space for Android SDK
JDK Version
Screen Resolution
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For OS X
Mac OS X 10.9.5 or higher, up to 10.11.6 (El Capitan) or
10.12 (Sierra)
2 GB RAM minimum, 8GB RAM recommended
500 MB
Atleast 1.5GB for Android SDK, emulator system images,
and caches
Java Development Kit (JDK) 8
1280x800 minimum screen resolution

OS Version
RAM
Disk Space
Space for Android SDK
JDK Version
Screen Resolution
For Linux

icipant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
Occupational (NOS) is covered across Unit/s.

ning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
used in this book are described below.

GNOME or KDE desktop
2 GB RAM minimum, 8GB RAM recommended
500 MB
Atleast 1.5GB for Android SDK, emulator system images,
and caches
Java Development Kit (JDK) 8
1280x800 minimum screen resolution

OS Version
RAM
Disk Space
Space for Android SDK
JDK Version
Screen Resolution
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UNIT 3.2: Android Installation

Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Understanding the installation of Android OS on Windows, Linux and Mac
Summarize

Exercise

vi

3.2.1 Installation
•

We will start with installing Java Development Kit (JDK) on the computer.



•

To install JDK, go to http://www.oracle.com/technetwork/java/javase/downloads/jdk8-downloads-2133151.html



•

Download the latest Java version depending upon which operating system you are using.

•

Accept the License Agreement and click on the file to download.

Fig. 3.2.1 Snapshot of the web to know about how to install java development kit

Note: The students must be aware of the Java programming. Those who don’t know or have a little understanding of
the language should refer to the link below: https://www.udacity.com/learn/java
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3.2.2 Installing Android Studio on Windows
 studio for Windows from the following link
Download Android
https://developer.android.com/studio/index.html

Fig. 3.2.2 Snapshot of the web to know about how to install android studio

•

Run the .exe file to initiate installation
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•

Now click “Next” till you get the window that says “install”.

•

Click “Install”. This will start extracting files to the computer.
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•

After the extraction is completed, the setup will prompt you to finish the extraction and start the Android Studio.

•

Now if there are any previous versions of the Android Studio installed on the computer then click on import
settings from the previous version.

•

Otherwise, click I don’t have any previous version and I don’t want to import my settings which will be selected
by default.

•

If not then select it and click ok.
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•

The Android studio setup wizard window will open. Click Next.

•

The setup will start downloading the necessary files.
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•

After the downloading and extracting of the files is done, Click Finish to complete installation.

•

Now Android Studio is installed successfully on the computer and you can begin creating your project.
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3.2.3 Installing Android Studio on Linux

https://developer.android.com/studio/index.html

Go to https://developer.android.com/studio/index.html and download Android studio for Linux

Fig. 3.2.3 Snapshot of the web to know about how to install android studio for Linux

•

Extract the downloaded file to your desired location by using “/opt” “/opt”
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•

Use the filename of the downloaded file, for instance android-studio-ide-145.3276617-linux.zip
“sudo unzip android-studio-ide-145.3276617-linux.zip –d /opt”

•

To launch Android Studio, navigate to the “/opt/android-studio/bin” directory in a terminal and run “./studio.sh”
add “/opt/android-studio/bin” to your path environment variable. This will enable you to start Android Studio
from any directory.

•

Click “Next” and follow the instructions

•

Now click “Finish” and the studio will start downloading Additional Files to complete the installation
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•

After the downloading is over, studio will open the window where you can start a new project.
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3.2.3 Installing Software Development Kit
1. In
I. the below figure, you will see a marked button in red. Find that button on your Android Studio and click on it.

Fig. 3.2.4 Snapshot of the android studio

.

: and Android platform.
2. Download the latest tools

Follow these steps:
i.

Open the tools directory and select
(a) Android SDK Tools
(b) Android SDK Platform-tools
(c) Android SDK Build-tools (highest version)

ii. Open the first Android (latest version X.X) folder and select
(a) SDK Platform
(b) A system image for the emulator, such as ARM EABI v7a System Image
3. Getting Support libraries for additional APIs
open the “Extras” directory and select:
i.

Android Support Repository

ii. Android Support Library
4. Getting Google Play Services for even more APIs
If we are required to develop with the help of Google APIs, we need the Google Play Services Package:
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Open the “Extras” directory and select:
i.

Google Repository

ii. Google Play services
5. Installing the packages
once we have selected all the required packages, we will begin the installation
1. Click “Install X packages”
2. Another window will open
3. Double-click on each package name on the left to accept the agreement for each package
4. Click Install
Note: If you are running 64-bit version of Linux, you need to install some 32-bit libraries with the following command:
sudo apt-get install lib32z1 lib32ncurses5 lib32bz2-1.0 lib32stdc++6

3.2.4 Installing Android Studio on Mac iOS
https://developer.android.com/studio/index.html
Go tohttps://developer.android.com/studio/index.html
and download Android studio for Mac iOS

Fig. 3.2.5 Snapshot of the web to know about how to download android studio for Mac ios
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•

Now run the downloaded .DMG file and drag Android Studio to your applications folder

•

After the transfer is done, the setup for Android Studio will begin
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•

Now keep following the instructions until the additional files for the software start downloading

•

After the files are downloaded click “Finish” to complete the installation.

•

You will be directed to a window to start working on the Studio.
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Key Learning
Outcomes

Exercise
Practical

Notes

Steps

Unit
Objectives

Summarize

Exercise

Tick the correct answer:
1. Hardware which holds a collection of circuits is called as:
vi

a. RAM
b. ROM
c. Chipset
d. Video card
2. The minimum Random Access Memory(RAM) for installing Android on the system should be
a. 90 MB
b. 128 MB
c. 75 MB
d. 60 MB
3. Which of the following is an Object Oriented Programming Language
a. ASP.NET
b. AutoCAD
c. Java
d. ANSYS
4. An object has
a. States and behaviour
b. Logic and behaviour
c. States and variables
d. Logic and variables
5. Which is the correct syntax of writing the method name
a. public void MYMETHODNAME( )
b. public void mymethodname( )
c. public void MYmethodname( )
d. public void myMethodName( )
6. Using blank line in the program in Java
a. Does not compile the program.
b. Is independent of the blank line
c. Shuts down the software
d. Makes the program slow
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7. System.out.printIn(“”)
a. Prints the argument in the inverted comas.
b. Is a comment line and gets ignored by Java
c. Does not participate in the program
d. Is a command to avoid printing the argument
8. /* this is an android learning process */
a. Is a comment line
b. Is a blank line
c. Is an argument
d. Is a path
9. Eclipse is a(an)

t Handbook

a. Software development kit
b. Language

ut this book

icipant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
Occupational (NOS) is covered across Unit/s.

c. Integrated development environment

ning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
used in this book are described below.

d. Game
10. Java is case sensitive
a. True
b. False
c. Is independent of the case

bols Used

ing
es

l

Notes
Steps

Notes

Unit
Objectives

_______________________________________________________________________________________________
Summarize

Exercise

_______________________________________________________________________________________________
_______________________________________________________________________________________________
vi

_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
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4. Creating an Android
Project
Unit 4.1 – Creating a Simple Project
Unit 4.2 – Running the Project
Unit 4.3 – Creating and Running a Simple User Interface
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Symbols Used

Key Learning Outcomes

Key Learning
Outcomes

Notes

Steps

At the end of this module, you will be able to:
1. Understand and develop system flow and coding
Practical

Summarize

Exercise

2. Conceptualize applications
vi

3. Create Android Virtual Device
4. Understand the working of emulators
5. Identify the components of an Android Project
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UNIT 4.1: Creating a Simple Android Project
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Learn how to create an Android Project
Summarize

Exercise

2. Identify components of a Class definition and their functions
vi

4.1.1 Creating a Simple Android Project
•

Start opening the Android Studio.

•

Now in Android Studio, create a new project

•

Select File – New Project

Fig. 4.1.1 Creating a simple android project



•

Now in New Project enter the values for
i.

Application Name – for example “My First App”

ii. Company Domain – for example “example.com”
•



Package name and Project location are filled by default but we can edit them if we want

57


Participant Handbook



• Click Next
•



You will see the “Target Android Devices” window. We don’t have to change any values here. So click Next.
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To support more than a couple of devices, set the level of Android to a lower version so that the applications
will provide their core feature set.

•

Now in the “Add an Activity to Mobile” window, select “Empty Activity” and click Next.

•

Then on the “Customize the Activity” window, don’t change the values and click “Finish”

•
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•

Wait for some time till the Studio Opens and Displays a “Hello World” application with default files.

•

Check if the Project window is open

•

For that go to View – Tool Windows – Project and the view will be selected from the drop down list at the top.

•

You will see the following files
app – java – com.example.myfirstapp – MainActivity.java
app – res – layout – activity_main.xml
app – manifest – AndroidManifest.xml
Gradle Scrips – build.gradle
(see the figure below / look to the left side of the window and you will see the files.)

•

The MainActivity.java contains the class definition for the activity that we had performed earlier.

•

It helps in running the app as soon as the activity starts and loads the layout file.

•

The Manifest file is used to define the fundamentals of the application. It also defines each component it
possesses.

•

The activity_main.xml file contains the “view” element and defines the layout of the activity.

Fig. 4.1.2 Coding process
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UNIT 4.2: Running the Project
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Learn to enable On-device developer options
Summarize

Exercise

2. Understand how to run an application on an Android Emulator
3. Describe the procedure to run the application on a real device
vi

4.2.1 Running the Application on a Real Device
•

Before running the application on a Real device, we need to configure if the device is compatible with the
computer.

•

If developing on Windows we need to install the appropriate USB drivers first.

•

Download the appropriate USB driver from your manufacturer’s website. I will mention a few mobile brands and
their associated driver links. If you don’t find your device here please visit your mobile phone’s manufacturer’s
website.

Acer
Asus
Blackberry
Dell
HTC
Lenovo
Motorola
Samsung
Sony
Xiaomi
•

http://www.acer.com/worldwide/support/mobile.html
http://support.asus.com/download/
https://swdownloads.blackberry.com/Downloads/entry.do?code=4EE0932F46276313B51570F46
266A608
http://support.dell.com/support/downloads/index.aspx?c=us&cs=19&l=en&s=dhs&~ck=anavml
http://www.htc.com
http://support.lenovo.com/us/en/GlobalProductSelector
https://motorola-global-portal.custhelp.com/app/answers/detail/a_id/88481/
http://www.samsung.com/us/support/downloads
http://developer.sonymobile.com/downloads/drivers/
http://www.xiaomi.com/c/driver/index.html

Once you have downloaded the USB driver, follow the steps to install/update the drivers based on your version
of windows.

Windows 7 or higher
•

To install the Android USB driver on Windows 7 and higher for the first time:

•

Connect your Android-powered device to your computer's USB port.

•

Right-click on Computer from your desktop or Windows Explorer, and select Manage.

•

Select Devices in the left pane.
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•

Locate and expand other device in the right pane.

•

Right-click the device name (such as Nexus S) and select Update Driver Software. This will launch the Hardware
Update Wizard.

•

Select Browse my computer for driver software and click Next.

•

Click Browse
 and locate the USB driver folder. (The Google USB Driver is located in <sdk>\extras\google\usb_
driver\.)

•

Click Next to install the driver.






Upgrading an existing
Android USB driver on windows 7 or higher

•

Connect your Android-powered device to your computer's USB port.

•

 Computer from your desktop or Windows Explorer, and select Manage.
Right-click on


•

 Manager in the left pane of the Computer Management window.
Select Device



62

Telecom Terminal Equipment
Application Developer (Android)

•

Locate and expand Android Phone in the right pane.

•

Right-click
on Android Composite ADB Interface and select Update Driver. This will launch the Hardware Update

Wizard.

•

Select
Install from a list or specific location and click Next.
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•

Click Browse and locate the USB driver folder. (The Google USB Driver is located in <sdk>\extras\google\usb_
driver\.)

•

Click Next to upgrade the driver.

For Mac OS skip the above installation step.
•

If developing on Linux, add an “udev” rules file that contains a USB configuration for each type of device you
want to use for development.

•

In the rules file you will find out that every manufacturer is identified by a unique vendor ID as specified by the
ATTR{idVendor} property.

•

Now to setup device detection on Linux:
a. Log in as root and create this file: /etc/udev/rules.d/51-android.rules.
Use this format to add each vendor to the file:
SUBSYSTEM=="usb", ATTR{idVendor}=="0bb4", MODE="0666", GROUP="plugdev"
In this example, the vendor ID is for HTC. The MODE assignment specifies read/write permissions, and GROUP
defines which Unix group owns the device node.
Note: The rule syntax may vary slightly depending on your environment. Consult the udev documentation for
your system as needed. For an overview of rule syntax, see this guide to writing udev rules.
b. Now execute:
chmod a+r /etc/udev/rules.d/51-android.rules
Note: When you connect a device running Android 4.2.2 or higher to your computer, the system shows a dialog
asking whether to accept an RSA key that allows debugging through this computer. This security mechanism
protects user devices because it ensures that USB debugging and other adb commands cannot be executed
unless you're able to unlock the device and acknowledge the dialog. This requires that you have adb version
1.0.31 (available with SDK Platform-tools r16.0.1 and higher) in order to debug on a device running Android
4.2.2 or higher.

•

When plugged in over USB, you can verify that your device is connected by executing adb devices from your
SDK platform-tools/ directory. If connected, you'll see the device name listed as a "device."

•

If using Android Studio, run or debug your application as usual. You will be presented with a Device Chooser
dialog that lists the available emulator(s) and connected device(s). Select the device upon which you want to
install and run the application.

4.2.2 Enabling On-device Developer Options
•

Connect the phone or tablet to the computer with the help of a USB cable.

•

In your Phone settings enable USB Debugging by going to Settings – Developer options.

•

(for Android version 4.2 and above go to About phone. Find Build number and tap it seven times. This will
activate the developer option and on returning to a previous window you will find the Developer Options)

•

In Android Studio,
click Run
In the Select Deployment Target Window, find your device and click ok.
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4.2.3 Running the Application on an Android Emulator
•

First we need to create an Android Virtual Device

•

For that click on the AVD Manager icon

•

Your Virtual Devices window will open. Click Create Virtual Device

in the toolbar



Select a virtual device in the “Select Hardware” window. For instance, select Nexus 4 and



In the “System Image” window, choose the image you want for the virtual device an

 • Select
window.For
Forinstance,
instance,
select
Nexus
4 and
Selecta avirtual
virtualdevice
devicein
in the
the“Select
“Select Hardware”
Hardware” window.
select
Nexus
4 and
click Next.



In the “System Image” window, choose the image you want for the virtual device an

65

Participant Handbook

•

In the “System Image” window, choose the image you want for the virtual device and click Next.

Check
configuration
“Finish”.
•  Check
thethe
configuration
and and
thenthen
clickclick
“Finish”.
•



•

Now select the Project and click Run from the toolbar.
In the Select Deployment Target window, select the Emulator and Click OK

•  Studio will take some time to process and the emulator will appear after a few minutes showing the output of
the application.
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UNIT 4.3: Creating and Running a Simple User Interface
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Create and run a simple User Interface
Summarize

Exercise

2. Understand how to add a text field
3. Learn how to add a button
vi

4.3.1 Creating and Running a Simple User Interface
Now to understand the working a little better we will write another app. We will build a simple user interface and
complete the whole task in a few steps:
1. We will edit our previous project. Go to app – res – layout – activity_main.xml on the left side of the window.
2. In the window where the code is written you will find Design and Text written at the bottom of that window.
3. Click Text tab for switching to the text editor.
4. Delete everything that was already there and insert the following XML
For instance
<?xml version="1.0" encoding="utf-8"?>
<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="horizontal">
</LinearLayout>
•

LinearLayout is a subclass of view group which is used to layout views in either a horizontal position or a vertical
position.

•

Here it is defined by android:orientation=”horizontal”.

•

android:layout_width and android:layout_height specify the size.

•

“match_parent” declares that width or height of the view should match the parent view.

•

The Fig. shows a vertical linear layout and shows what a child view and a parent view is for basic understanding
of the concepts.
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4.3.2 Adding a Text Field
•

Add the following text to the text in activity_main.xml in the following way

<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="horizontal">
<EditText android:id="@+id/edit_message"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:hint="@string/edit_message" />
</LinearLayout>
•

You will get “@string/edit_message” in a different colour showing an error. We will take care of it ahead.

Adding String Resources
•

Include the following code in the resource file at res – values – strings.xml

•

Two strings will be added here which will also clear out the error for us

1. <?xml version="1.0" encoding="utf-8"?>
<resources>
<string name="app_name">My First App</string>
<string name="edit_message">Enter a message</string>
<string name="button_send">Send</string>
</resources>

4.3.3 Adding a Button
•

Now in the activity_main.xml file, add a button below the “EditText” in the following way
<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:orientation="horizontal"
android:layout_width="match_parent"
android:layout_height="match_parent">
<EditText android:id="@+id/edit_message"
android:layout_width="wrap_content"
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android:layout_height="wrap_content"
android:hint="@string/edit_message" />
<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="@string/button_send" />
</LinearLayout>
•

In activity_main.xml, modify the program to make the input box fill in the screen

<EditText android:id="@+id/edit_message"
android:layout_weight="1"
android:layout_width="0dp"
android:layout_height="wrap_content"
android:hint="@string/edit_message" />
•

Making the necessary changes to the program, the complete activity_main.xml file is as under
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•

Running the App

•

Click Run

•

Select the Emulator and click ok

•

The final result will be:

Participant Handbook

About this book
This Participant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
National Occupational (NOS) is covered across Unit/s.
Key Learning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
symbols used in this book are described below.
…..
…..

Symbols Used

Key Learning
Outcomes

Exercise
Practical

Notes

Steps

Unit
Objectives

Summarize

Exercise

Tick the correct answer:
1. Which software is used for developing the Android Application?
vi

a. AutoCAD
b. Maya
c. Android Studio
d. Turbo C
2. To support more than a couple of virtual devices, what should be the version level of Android?
a. Higher
b. Lower
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c. Medium
d. Is independent of the version Level
3. The file which defines the fundamentals of an application which developing in Android Studio is known as:
a. Java file
b. Manifest file
c. Dump file
d. HTML file
4. USB Debugging helps in:
a. Installing an App on the Device
b. Playing media files on the device
c. Programming
d. Powering off the device
5. Deployment target window shows
a. Only Real devices
b. Only Emulators
c. Real devices and Emulators
d. Programming window
6. The file for defining an earlier performed activity is
a. MainActivity.java
b. Manifest.xml
c. Androidstudio.exe
d. Mainactivity.xml
7. What does android:layout_width and android:layout_height in the syntax signify?
a. Size
b. Height
c. Orientation
d. Width
8. At what percentage of devices will the application run if the API level is 19 and later?
a. 22%
b. 70.5%
c. 73.9%
d. 100%
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9. “view” element of the layout is defined by
a. Activity_main.xml

t Handbook

b. MainActivity.java

ut this book

c. Androidmanifest.xml

icipant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
Occupational (NOS) is covered across Unit/s.

d. AndroidManifest.java

ning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
used in this book are described below.

10. What is the correct syntax for declaring the width or height of a view?
a. Match_parent
b. Match_Parent
c. MatchParent
d. match_parent

bols Used

ing
es

l

Notes
Steps

Notes

Unit
Objectives

_______________________________________________________________________________________________
Summarize

Exercise

_______________________________________________________________________________________________
_______________________________________________________________________________________________
vi

_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
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5. Developing Android
VAS Application
Unit 5.1 – Basic Layout, Short Messaging Services and
Networking
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Symbols Used

Key Learning Outcomes

Key Learning
Outcomes

Notes

Steps

At the end of this module, you will be able to:
1. Learn to create various layouts

Practical

Summarize

Exercise

2. Understand messaging services - sending and processing SMS
3. Understand how to perform networking operations
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UNIT 5.1: Basic Layout, Short Messaging Services and Networking
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Learn to create different layouts
Summarize

Exercise

2. Understand messaging services - sending and processing SMS
3. Learn to perform networking operations by implementing a simple application in Android studio
vi

5.1.1 Basic Layout
•

A layout can also be defined as a display other layout classes like linear layout, table layout, buttons, etc.

Fig. 5.1.1 Layout

•

A layout can also be defined as a display like other layout classes like linear layout, table layout, buttons, etc.
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5.1.2 Basic Syntax
xmlns:android
It provides the android namespace. Adding this namespace to our layout provides access to the attributes. The
attribute should always be set to
xmlns:android="http://schemas.android.com/apk/res/android.
android:layout_weight
It assigns an importance value in terms of how much space should occupy the interface. Height and width being
examples of weight.
In relative layout
android:layout_alignParentTop – if “true”, it makes the top edge of the view
android:layout_centerVertical – If “true”, the child is centered vertically
android:layout_below – positions the top edge of this view below the view but with a specified ID
android:layout_toRightOf – position left edge of the view to the right with a specified ID
match_parent
if we set a layout weight, i.e width and height as match_parent, it will occupy the whole area as the parent view.
fill_parent is same as that of the match_parent but it should be used below API level 8
wrap_text
It is used when the whole text has to be shown in a given weight of space.
Colour
It is an XML resource that carries a hexadecimal Colour
Id
It is an XML resource that provides a unique identity for application resources.
dp
It is also known as Density independent pixels which depend upon physical density of the screen. 1dp is roughly
equal to 1px (pixel).
sp
It is also known as scale-independent pixels. Here the dimensions are scaled according to user’s font size preferences.
•

While using “dp” and “sp”, we should be aware what suffix should be used where so as to make the output
look aesthetically pleasing although either one of them can be used. Since “dp” means density independent,
therefore it should be used when writing a “button”. For instance:

<Button android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="@string/clickme"
android:layout_marginTop="20dp" />
And “sp” should be used when defining text size. For instance:
<TextView android:layout_width="match_parent"
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android:layout_height="wrap_content"
android:textSize="20sp" />

5.1.3 Linear Layout
•

Linear layout is the simple and most basic layout.

•

It is arranged in both horizontal direction and vertical direction. We will study the code for both the layouts and
then run on the emulator to check the application.

Vertical Layout
Procedure:



•

Start Android Studio and create a new project like we did earlier

•

Name the file as vertical layout.

•


Create a new Layout
resource file.

•



Name it as “activity_main”
and hit enter. An “activity_main.xml” file will be created. Now in the file setup the

emulator like we studied in the previous chapter. That being ready, type the following code in the workspace
window:

Fig. 5.1.2 Linear layout

CHANGE

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

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

android:layout_height="match_parent"

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

android:orientation="vertical">
android:layout_width="match_parent"
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<TextView
android:layout_width="match_parent"
android:layout_height="80dp"
android:background="#f83d8fb7"
android:gravity="center"
android:text="Vertical Linear Layout"
android:textColour="#fff" />
<TextView
android:layout_width="match_parent"
android:layout_height="80dp"
android:layout_marginTop="16dp"
android:background="#f83d8fb7"
android:gravity="center"
android:text="Vertical Linear Layout"
android:textColour="#fff" />
<TextView
android:layout_width="match_parent"
android:layout_height="80dp"
android:layout_marginTop="16dp"
android:background="#f83d8fb7"
android:gravity="center"
android:text="Vertical Linear Layout"
android:textColour="#fff" />
<TextView
android:layout_width="match_parent"
android:layout_height="80dp"
android:layout_marginTop="16dp"
android:background="#f83d8fb7"
android:gravity="center"
android:text="Vertical Linear Layout"
android:textColour="#fff" />
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<TextView
android:layout_width="match_parent"
android:layout_height="80dp"
android:layout_marginTop="16dp"
android:background="#f83d8fb7"
android:gravity="center"
android:text="Vertical Linear Layout"
android:textColour="#fff" />
</LinearLayout>
•

After you paste the code, “run” it.

•

You will get the following output:

Horizontal Layout
•

Follow the same procedure as of the vertical layout.

•

Again, create a new Layout resource file and name it

•

In the workspace type the following code:

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="horizontal">
<TextView
android:layout_width="121dp"
android:layout_height="match_parent"
android:background="#f83d8fb7"
android:gravity="center"
android:text="TextView \n\n\nin \n\n\nAndroid \n\n\nHorizontal \n\n\nLinear \n\n\nLayout"
android:textColour="#fff" />
<TextView
android:layout_width="121dp"
android:layout_height="match_parent"
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android:layout_marginLeft="16dp"
android:background="#f83d8fb7"
android:gravity="center"
android:text="TextView \n\n\nin \n\n\nAndroid \n\n\nHorizontal \n\n\nLinear \n\n\nLayout"
android:textColour="#fff" />
<TextView
android:layout_width="121dp"
android:layout_height="match_parent"
android:layout_marginLeft="16dp"
android:background="#f83d8fb7"
android:gravity="center"
android:text="TextView \n\n\nin \n\n\nAndroid \n\n\nHorizontal \n\n\nLinear \n\n\nLayout"
android:textColour="#fff" />
</LinearLayout>
•

Run the program

•

The output obtained will be as under:
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5.1.4 Relative Layout
•

Relative layout displays the child views in relative positions.

•

The procedure for creating the relative layout is same.

•

Type the following code in the workspace

•

You can change the values as you desire

<?xml version="1.0" encoding="utf-8"?>
<RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:background="#ef9b00"
android:orientation="vertical">
<EditText
android:id="@+id/name"
android:layout_width="200dp"
android:layout_height="wrap_content"
android:background="#f8eff8f3"
android:hint="Name"
android:padding="16dp" />
<EditText
android:id="@+id/email"
android:layout_width="180dp"
android:layout_height="wrap_content"
android:layout_marginLeft="5dp"
android:layout_toRightOf="@+id/name"
android:background="#f8eff8f3"
android:hint="Address"
android:padding="16dp" />
<EditText
android:id="@+id/subject"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_below="@+id/name"
android:layout_marginTop="16dp"
android:background="#f8eff8f3"
android:hint="Subject"
android:padding="16dp" />
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<EditText
android:id="@+id/message"
android:layout_width="match_parent"
android:layout_height="200dp"
android:layout_below="@+id/subject"
android:layout_marginTop="16dp"
android:background="#f8eff8f3"
android:gravity="top"
android:hint="Message"
android:padding="16dp" />
<Button
android:id="@+id/submit"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_below="@+id/message"
android:layout_centerHorizontal="true"
android:layout_marginTop="16dp"
android:padding="16dp"
android:text="Submit" />
</RelativeLayout>
•

The output hence obtained is:
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5.1.5 Table Layout
•

Table layout is used to display child views in rows and columns.

•

Image, text, button view can be shown in different child views through table layout.

•

Again, create a new project with the desired name

•

In the layout file type the following code:

<?xml version="1.0" encoding="utf-8"?>
<TableLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:id="@+id/table_layout"
android:layout_width="match_parent"
android:layout_height="match_parent">
<TableRow
android:id="@+id/row_1"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_marginTop="4dp"
android:background="#ed8404">
<TextView
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_weight="1"
android:gravity="center"
android:padding="32dp"
android:text="Row 1"
android:textColour="#fff" />
</TableRow>
<TableRow
android:id="@+id/row_2"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_marginTop="2dp">
<TextView
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_weight="1"
android:background="#ed8404"
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android:gravity="center"
android:padding="32dp"
android:text="Row 2\nColumn 1"
android:textColour="#fff" />
<TextView
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginLeft="2dp"
android:layout_marginRight="2dp"
android:layout_weight="1"
android:background="#ed8404"
android:gravity="center"
android:padding="32dp"
android:text="Row 2\nColumn 2"
android:textColour="#fff" />
<TextView
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_weight="1"
android:background="#ed8404"
android:gravity="center"
android:padding="32dp"
android:text="Row 2\nColumn 3"
android:textColour="#fff" />
</TableRow>
<TableRow
android:id="@+id/row_3"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_marginTop="2dp">
<TextView
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginRight="2dp"
android:layout_weight="2"
android:background="#ed8404"
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android:gravity="center"
android:padding="32dp"
android:text="Row 3\nColumn 1"
android:textColour="#fff" />
<TextView
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_weight="1"
android:background="#ed8404"
android:gravity="center"
android:padding="32dp"
android:text="Row 3\nColumn 2"
android:textColour="#fff" />
</TableRow>
<TableRow
android:id="@+id/row_4"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_marginTop="2dp">
<TextView
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginRight="2dp"
android:layout_weight="1"
android:background="#ed8404"
android:gravity="center"
android:padding="32dp"
android:text="Row 4\nColumn 1"
android:textColour="#fff" />
<TextView
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_weight="10"
android:background="#ed8404"
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android:gravity="center"
android:padding="32dp"
android:text="Row 4\nColumn 2"
android:textColour="#fff" />
</TableRow>
<TableRow
android:id="@+id/row_5"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_marginTop="2dp">
<TextView
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_weight="1"
android:background="#ed8404"
android:gravity="center"
android:padding="16dp"
android:text="Row 5\nColumn 1"
android:textColour="#fff" />
</TableRow>
<LinearLayout>
<TextView
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:gravity="center"
android:padding="4dp"
android:text="ViralAndroid.com"
android:textColour="#666"
android:textSize="33sp"
android:textStyle="bold" />
</LinearLayout>
</TableLayout>
•

Output:
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5.1.6 Absolute Layout
•

Create a new project and name it absolute layout

•

In the layout resource file, type the following code

<?xml version="1.0" encoding="utf-8"?>
<AbsoluteLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical">
<TextView
android:id="@+id/textViewAbsoluteLayout"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_x="50dp"
android:layout_y="30dp"
android:text="AbsoluteLayout Example"
android:textColour="#333"
android:textSize="24sp" />
<Button
android:id="@+id/buttonAbsoluteLayout"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_x="90dp"
android:layout_y="120dp"
android:text="Button in AbsoluteLayout" />
<TextView
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_x="10dp"
android:layout_y="200dp"
android:text="Android AbsoluteLayout"
android:textSize="20sp" />
<Button
android:id="@+id/toggleButtonAbsoluteLayout"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_x="38dp"
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android:layout_y="280dp"
android:text="Button 1" />
<Button
android:id="@+id/toggleButtonAbsoluteLayout1"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_x="200dp"
android:layout_y="280dp"
android:text="Button 2" />
<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_x="50dp"
android:layout_y="440dp"
android:text="unifiers.com"
android:textSize="30dp"
android:textStyle="bold" />
</AbsoluteLayout>
•

Output:

5.1.7 Scroll view
•

Create a new project with the name “scroll view”

•

In the Layout Resource file type the following code.

<?xml version="1.0" encoding="utf-8"?>
<ScrollView xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent">
<LinearLayout
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:layout_margin="16dp"
android:orientation="vertical">
<TextView
android:layout_width="fill_parent"
android:layout_height="fill_parent"
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android:padding="10dp"
android:text="Android ScrollView Example"
android:textStyle="bold" />
<Button
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:text="Android ScrollView Example" />
<Button
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:text="Android ScrollView Example" />
<Button
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:text="Android ScrollView Example" />
<Button
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:text="Android ScrollView Example" />
<Button
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:text="Android ScrollView Example" />
<Button
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:text="Android ScrollView Example" />
<Button
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:text="Android ScrollView Example" />
<Button
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:text="Android ScrollView Example" />
<Button
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android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:text="Android ScrollView Example" />
<Button
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:text="Android ScrollView Example" />
<Button
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:text="Android ScrollView Example" />
<Button
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:text="Android ScrollView Example" />
<Button
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:text="Android ScrollView Example" />
<Button
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:text="Android ScrollView Example" />
<Button
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:text="Android ScrollView Example" />
</LinearLayout>
</ScrollView>
•

Output:

5.1.8 Horizontal Scroll View
•

Create a new project and name it horizontal layout

•

In the layout resource file, type the following code

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
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android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_margin="16dp"
android:orientation="vertical">
<HorizontalScrollView
android:layout_width="wrap_content"
android:layout_height="wrap_content">
<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Android Horizontal ScrollView Example Android Horizontal ScrollView Example Android
Horizontal ScrollView Example\nAndroid Horizontal ScrollView Example Android Horizontal ScrollView Example
Android Horizontal ScrollView Example\nAndroid Horizontal ScrollView ExampleAndroid Horizontal ScrollView
ExampleAndroid Horizontal ScrollView Example" />
</HorizontalScrollView>
<HorizontalScrollView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginTop="50dp">
<LinearLayout
android:layout_width="wrap_content"
android:layout_height="wrap_content">
<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Android Button 1" />
<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Android Button 2" />
<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Android Button 3" />
<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
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android:text="Android Button 4" />
</LinearLayout>
</HorizontalScrollView>
<HorizontalScrollView
android:layout_width="300dp"
android:layout_height="wrap_content"
android:layout_gravity="center"
android:layout_marginTop="100dp">
<LinearLayout
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:background="#e4a526">
<TextView
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:text="Android Horizontal ScrollView Example Android Horizontal ScrollView Example\
nAndroid Horizontal ScrollView ExampleAndroid Horizontal ScrollView Example\nAndroid Horizontal ScrollView
ExampleAndroid Horizontal ScrollView Example\nAndroid Horizontal ScrollView ExampleAndroid Horizontal
ScrollView Example" />
</LinearLayout>
</HorizontalScrollView>
<TextView
android:layout_width="match_parent"
android:layout_height="fill_parent"
android:gravity="center|bottom"
android:text="unifiers.com"
android:textSize="24sp"
android:textStyle="bold" />
</LinearLayout>
•

Output:
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5.1.9 Simple Android List View
•

Create a new project and name it simple list view

•

In the layout resource file, type the following code

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:id="@+id/android_simple_listview_example"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical">
<ListView
android:id="@+id/android:list"
android:layout_width="match_parent"
android:layout_height="wrap_content" />
</LinearLayout>
•

Now after you finish typing the above code, go to the Java Activity File

•

In the file, type the following java code:
import android.app.ListActivity;
import android.os.Bundle;
import android.view.View;
import android.widget.ArrayAdapter;
import android.widget.ListView;
import android.widget.Toast;

public class SimpleListViewExample extends ListActivity {
String[] listViewItems = {"ListView", "Java Programming", "Android Material Design",
"ListView", "ListView/Learning Android", "ListView",
"Java Programming", "Android Material Design", "ListView",
"ListView/Learning Android", "ListView", "Java Programming",
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"Android Material Design", "ListView",
"ListView/Learning Android"
};
@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.simple_listview);
setListAdapter(new ArrayAdapter<String>(this, android.R.layout.simple_list_item_A, listViewItems));
}
@Override
protected void onListItemClick(ListView A, View v, int position, long id) {
super.onListItemClick(A, v, position, id);
Toast.makeText(this, "You have selected : " + listViewItems[position], Toast.LENGTH_LONG).show();
}
}
•

Output:
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5.1.10 Edit Text
•

Create a new project and name it Edit text

•

In the layout resource file, type the following code

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_margin="16dp"
android:gravity="center_horizontal"
android:orientation="vertical">
<TextView
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:layout_marginBottom="30dp"
android:text="Android EditText Example"
android:textSize="22sp" />
<EditText
android:id="@+id/firstName"
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:hint="Enter Your First Name" />
<EditText
android:id="@+id/lastName"
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:layout_marginTop="16dp"
android:hint="Enter Your Last Name" />
<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginTop="20dp"
android:onClick="display"
android:text="Display" />
<TextView
android:id="@+id/displayName"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginTop="16dp"
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android:textColour="#e60404"
android:textSize="22sp" />
<TextView
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:gravity="center|bottom"
android:text="unifiers.com"
android:textColour="#e60404"
android:textSize="22sp" />
</LinearLayout>
•

Now type the below java code into the MainActivity.java:

import android.support.v7.app.AppCompatActivity;
import android.view.View;
import android.widget.EditText;
import android.widget.TextView;
public class AndroidEditTextExample extends AppCompatActivity {
EditText firstName, lastName;
TextView displayname;
@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.edittext_example);
firstName = (EditText) findViewById(R.id.firstName);
lastName = (EditText) findViewById(R.id.lastName);
displayname = (TextView) findViewById(R.id.displayName);
}
public void display(View view) {
String getFirstName = firstName.getText().toString();
String getLastName = lastName.getText().toString();
displayname.setText("My Name is " + getFirstName + " " + getLastName);
}
}
•

Output:
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5.1.11 Check Box
•

Create a new project and name it Check box

•

In the layout resource file, type the following code

<?xml version="1.0" encoding="utf-8"?>
<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="@dimen/activity_vertical_margin"
android:paddingLeft="@dimen/activity_horizontal_margin"
android:paddingRight="@dimen/activity_horizontal_margin"
android:paddingTop="@dimen/activity_vertical_margin"
tools:context=".MainActivity">
<TextView
android:id="@+id/textView"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginBottom="16dp"
android:text="Android CheckBox Example"
android:textSize="20sp" />
<CheckBox
android:id="@+id/checkBox"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:onClick="androidCheckBoxClicked"
android:text="Android" />
<CheckBox
android:id="@+id/checkBox2"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:onClick="androidCheckBoxClicked"
android:text="Java" />
<CheckBox
android:id="@+id/checkBox3"
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android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:onClick="androidCheckBoxClicked"
android:text="XML" />
<CheckBox
android:id="@+id/checkBox4"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:onClick="androidCheckBoxClicked"
android:text="HTML" />
<CheckBox
android:id="@+id/checkBox5"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:onClick="androidCheckBoxClicked"
android:text="CSS" />
<CheckBox
android:id="@+id/checkBox6"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:onClick="androidCheckBoxClicked"
android:text="jQuery" />
<LinearLayout
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:layout_marginTop="50dp"
android:orientation="horizontal">
<CheckBox
android:id="@+id/checkBox7"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:onClick="androidCheckBoxClicked"
android:text="Java" />
<CheckBox
android:id="@+id/checkBox8"
android:layout_width="wrap_content"
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android:layout_height="wrap_content"
android:layout_marginLeft="16dp"
android:layout_marginRight="16dp"
android:onClick="androidCheckBoxClicked"
android:text="PHP" />
<CheckBox
android:id="@+id/checkBox9"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:onClick="androidCheckBoxClicked"
android:text="ASP" />
</LinearLayout>
</LinearLayout>
•

Type the following code in MainActivity.java and Run:

import android.support.v7.app.AppCompatActivity;
import android.view.View;
import android.widget.CheckBox;
public class MainActivity extends AppCompatActivity {
@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
}
public void androidCheckBoxClicked(View view) {
// action for checkbox click
switch (view.getId()) {
case R.id.checkBox:
//DO something when user check the box
break;
case R.id.checkBox2:
//DO something when user check the box
break;
case R.id.checkBox3:
//DO something when user check the box
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break;
case R.id.checkBox4:
//DO something when user check the box
break;
case R.id.checkBox5:
//DO something when user check the box
break;
case R.id.checkBox6:
//DO something when user check the box
break;
case R.id.checkBox7:
//DO something when user check the box
break;
case R.id.checkBox8:
//DO something when user check the box
break;
case R.id.checkBox9:
//DO something when user check the box
break;
}
}
}
•

Output:
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5.1.12 Date Picker
•

Create a new project and name it Date Picker

•

In the layout resource file, type the following code

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:id="@+id/android_date_picker"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_marginTop="5dp"
android:gravity="center_horizontal"
android:orientation="vertical"
tools:context=".MainActivity">
<ScrollView
android:layout_width="wrap_content"
android:layout_height="match_parent">
<LinearLayout
android:layout_width="wrap_content"
android:layout_height="match_parent"
android:gravity="center_horizontal"
android:orientation="vertical">
<DatePicker
android:id="@+id/datePicker"
android:layout_width="wrap_content"
android:layout_height="match_parent" />
<Button
android:id="@+id/change_date_button"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Change Date" />
<TextView
android:id="@+id/display_date"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Display Date"
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android:textSize="22sp" />
<TextView
android:layout_width="fill_parent"
android:layout_marginTop="5dp"
android:layout_height="fill_parent"
android:gravity="center|bottom"
android:text="unifiers.com"
android:textSize="24sp"
android:textStyle="bold" />
</LinearLayout>
</ScrollView>
</LinearLayout>
•

The java activity file is as under:

import android.os.Bundle;
import android.support.v7.app.AppCompatActivity;
import android.view.View;
import android.widget.Button;
import android.widget.DatePicker;
import android.widget.TextView;
public class MainActivity extends AppCompatActivity {
DatePicker datePicker;
TextView displayDate;
Button changeDate;
int month;
@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
datePicker = (DatePicker) findViewById(R.id.datePicker);
displayDate = (TextView) findViewById(R.id.display_date);
displayDate.setText("Display Date");
changeDate = (Button) findViewById(R.id.change_date_button);
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displayDate.setText(currentDate());
changeDate.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View view) {
displayDate.setText(currentDate());
}
});
}
public String currentDate() {
StringBuilder mcurrentDate = new StringBuilder();
month = datePicker.getMonth() + 1;
mcurrentDate.append("Date: " + month + "/" + datePicker.getDayOfMonth() + "/" + datePicker.getYear());
return mcurrentDate.toString();
}
}
•

Output:
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5.1.13 Time Picker
•

Create a new project and name it Time Picker

•

In the layout resource file, type the following code

<?xml version="1.0" encoding="utf-8"?>
<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:gravity="center_horizontal"
android:orientation="vertical"
android:paddingBottom="@dimen/activity_vertical_margin"
android:paddingLeft="@dimen/activity_horizontal_margin"
android:paddingRight="@dimen/activity_horizontal_margin"
android:paddingTop="@dimen/activity_vertical_margin"
tools:context=".MainActivity">
<TimePicker
android:id="@+id/timePicker"
android:layout_width="wrap_content"
android:layout_height="wrap_content" />
<Button
android:id="@+id/bchange_time"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Change Time" />
<TextView
android:id="@+id/textView"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginTop="16dp"
android:text="Display Current Time"
android:textSize="22dp" />
<TextView
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:text="unifiers.com"
android:gravity="center|bottom"
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android:textStyle="bold" />
</LinearLayout>
•

The java activity file for time picker user interface is as follows:

import android.os.Bundle;
import android.support.v7.app.AppCompatActivity;
import android.view.View;
import android.widget.Button;
import android.widget.TextView;
import android.widget.TimePicker;
public class MainActivity extends AppCompatActivity {
TimePicker timePicker;
TextView displayTime;
Button changeTime;
@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
timePicker = (TimePicker) findViewById(R.id.timePicker);
displayTime = (TextView) findViewById(R.id.textView);
changeTime = (Button) findViewById(R.id.bchange_time);
timePicker.setIs24HourView(true);
displayTime.setText(currentTime());
changeTime.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View view) {
displayTime.setText(currentTime());
}
});
}
public String currentTime() {
String mcurrentTime = "Time: " + timePicker.getCurrentHour() + ":" + timePicker.getCurrentMinute();
return mcurrentTime;
}
}
•

Output:
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5.1.14 Calendar View
•

Create a new project and name it Calendar View

•

In the layout resource file, type the following code

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_margin="16dp"
android:orientation="vertical"
android:scrollbars="vertical">
<TextView
android:id="@+id/textView8"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Android Calendar View Example"
android:textAppearance="?android:attr/textAppearanceLarge" />
<CalendarView
android:id="@+id/calendarView"
android:layout_width="match_parent"
android:layout_height="300dp"
android:layout_marginBottom="16dp"
android:layout_marginTop="16dp" />
<TextView
android:id="@+id/date_display"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Calendar View Date Display"
android:textAppearance="?android:attr/textAppearanceLarge" />
<TextView
android:id="@+id/textView9"
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:autoLink="web"
android:gravity="bottom|center"
android:text="unifiers.com"
android:textAppearance="?android:attr/textAppearanceLarge"
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android:textSize="24sp"
android:textStyle="bold" />
</LinearLayout>
•

The java activity file for the above view is as under:

import android.support.v7.app.AppCompatActivity;
import android.widget.CalendarView;
import android.widget.TextView;
import android.widget.Toast;
public class CalendarViewExample extends AppCompatActivity {
CalendarView calendarView;
TextView dateDisplay;
@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.android_calendar_view_example);
calendarView = (CalendarView) findViewById(R.id.calendarView);
dateDisplay = (TextView) findViewById(R.id.date_display);
dateDisplay.setText("Date: ");
calendarView.setOnDateChangeListener(new CalendarView.OnDateChangeListener() {
@Override
public void onSelectedDayChange(CalendarView calendarView, int i, int i1, int i2) {
dateDisplay.setText("Date: " + i2 + " / " + i1 + " / " + i);
Toast.makeText(getApplicationContext(), "Selected Date:\n" + "Day = " + i2 + "\n" + "Month = " + i1 + "\n"
+ "Year = " + i, Toast.LENGTH_LONG).show();
}
});
}
}
•

Output:
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5.1.15 Sending SMS
•

In android, SMS can be sent using either SmsManager API or device’s built in SMS application to send SMS.

•

Code for sending SMS in the SMS manager:

SmsManager smsManager = SmsManager.getDefault();
smsManager.sendTextMessage("phoneNo", null, "sms message", null, null);
•

Code for sending SMS through built-in application

Intent sendIntent = new Intent(Intent.ACTION_VIEW);
sendIntent.putExtra("sms_body", "default content");
sendIntent.setType("vnd.android-dir/mms-sms");
startActivity(sendIntent);
To send an SMS we need the permission for which the code is as follows:
<uses-permission android:name="android.permission.SEND_SMS" />
Creating a messaging project
1. Open Android studio
2. Create an android application and name it *abc* under a package com.example.abc.
3. Target SDK and compile with the latest version of SDK
4. Modify src/MainActivity.java file to add required code
5. Modify layout XML file res/layout/activity_main.xml
6. Add any GUI component
7. Modify AndroidManifest.xml as shown below
8. Run the application. It will launch android emulator.
9. Verify
Following is the content of the main activity java file
Src/com.example.abc/MainActivity.java
package com.example.abc;
import android.os.Bundle;
import android.app.Activity;
import android.telephony.SmsManager;
import android.util.Log;
import android.view.Menu;
import android.view.View;
import android.widget.Button;
import android.widget.EditText;
import android.widget.Toast;
public class MainActivity extends Activity {
Button sendBtn;
EditText txtphoneNo;
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EditText txtMessage;
@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
sendBtn = (Button) findViewById(R.id.btnSendSMS);
txtphoneNo = (EditText) findViewById(R.id.editText);
txtMessage = (EditText) findViewById(R.id.editText2);
sendBtn.setOnClickListener(new View.OnClickListener() {
public void onClick(View view) {
sendSMSMessage();
}
});
}
protected void sendSMSMessage() {
Log.i("Send SMS", "");
String phoneNo = txtphoneNo.getText().toString();
String message = txtMessage.getText().toString();
try {
SmsManager smsManager = SmsManager.getDefault();
smsManager.sendTextMessage(phoneNo, null, message, null, null);
Toast.makeText(getApplicationContext(), "SMS sent.", Toast.LENGTH_LONG).show();
}
catch (Exception e) {
Toast.makeText(getApplicationContext(), "SMS faild, please try again.", Toast.LENGTH_LONG).show();
e.printStackTrace();
}
}
@Override
public boolean onCreateOptionsMenu(Menu menu) {
// Inflate the menu; this adds items to the action bar if it is present.
getMenuInflater().inflate(R.menu.main, menu);
return true;
}
}
The XML content is as follows:
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<RelativeLayout 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="@dimen/activity_vertical_margin"
android:paddingLeft="@dimen/activity_horizontal_margin"
android:paddingRight="@dimen/activity_horizontal_margin"
android:paddingTop="@dimen/activity_vertical_margin"
tools:context="MainActivity">
<TextView
android:id="@+id/textView1"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Sending SMS Example"
android:layout_alignParentTop="true"
android:layout_centerHorizontal="true"
android:textSize="30dp" />
<TextView
android:id="@+id/textView2"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Tutorials point "
android:textColour="#ff87ff09"
android:textSize="30dp"
android:layout_below="@+id/textView1"
android:layout_alignRight="@+id/imageButton"
android:layout_alignEnd="@+id/imageButton" />
<ImageButton
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:id="@+id/imageButton"
android:src="@drawable/abc"
android:layout_below="@+id/textView2"
android:layout_centerHorizontal="true" />
<EditText
android:layout_width="wrap_content"
android:layout_height="wrap_content"
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android:id="@+id/editText"
android:hint="Enter Phone Number"
android:phoneNumber="true"
android:textColourHint="@colour/abc_primary_text_material_dark"
android:layout_below="@+id/imageButton"
android:layout_centerHorizontal="true" />
<EditText
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:id="@+id/editText2"
android:layout_below="@+id/editText"
android:layout_alignLeft="@+id/editText"
android:layout_alignStart="@+id/editText"
android:textColourHint="@colour/abc_primary_text_material_dark"
android:layout_alignRight="@+id/imageButton"
android:layout_alignEnd="@+id/imageButton"
android:hint="Enter SMS" />
<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Send Sms"
android:id="@+id/btnSendSMS"
android:layout_below="@+id/editText2"
android:layout_centerHorizontal="true"
android:layout_marginTop="48dp" />
</RelativeLayout>
Following will be the content of res/values/strings.xml
<?xml version="1.0" encoding="utf-8"?>
<resources>
<string name="app_name">tutorialspoint</string>
<string name="action_settings">Settings</string>
</resources>
Following is the default content of AndroidManifest.xml:
<?xml version="1.0" encoding="utf-8"?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.example.tutorialspoint"
android:versionCode="1"
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android:versionName="1.0" >
<uses-sdk
android:minSdkVersion="8"
android:targetSdkVersion="22" />
<uses-permission android:name="android.permission.SEND_SMS" />
<application
android:allowBackup="true"
android:icon="@drawable/ic_launcher"
android:label="@string/app_name"
android:theme="@style/AppTheme" >
<activity
android:name="com.example.tutorialspoint.MainActivity"
android:label="@string/app_name" >
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>
</application>
</manifest>

5.1.16 Networking
For this the application manifest must have the following permissions:
<uses-permission android:name="android.permission.INTERNET" />
<uses-permission android:name="android.permission.ACCESS_NETWORK_STATE" />
•

Choose an HTTP Client
The Android possesses the HttpURLConnection client which support the more secure HTTPS, streaming
uploads and downloads, configurable timeouts, IPv6 and connection pooling.

•

Check the network connection
You should check whether a network connection is available before the application attempts to connect to
the network. Use getActiveNetworkInfo( ) and isConnected( ).

public void myClickHandler(View view) {
...
ConnectivityManager connMgr = (ConnectivityManager)
getSystemService(Context.CONNECTIVITY_SERVICE);
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NetworkInfo networkInfo = connMgr.getActiveNetworkInfo();
if (networkInfo != null && networkInfo.isConnected()) {
// fetch data
} else {
// display error
}
...
}
Performing networking operations on a separate thread

•

The AsyncTask class provides helps in providing a new task from the UI thread. Now in the following snippet we
will see the myClickHandler( ) method invokes new DownloadWebpageTask( ) .execute(stringUrl).
The DownloadWebpageTask uses the following AsyncTask methods:
1. doInBackground( ) executes downloadUrl( ) which processes the web page content and on finishing the task
produces a result string.
2. onPostExecute( ) takes the returned string and displays it in the user interface
3. public class HttpExampleActivity extends Activity {
private static final String DEBUG_TAG = "HttpExample";
private EditText urlText;
private TextView textView;
@Override
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);
urlText = (EditText) findViewById(R.id.myUrl);
textView = (TextView) findViewById(R.id.myText);
}
// When user clicks button, calls AsyncTask.
// Before attempting to fetch the URL, makes sure that there is a network connection.
public void myClickHandler(View view) {
// Gets the URL from the UI's text field.
String stringUrl = urlText.getText().toString();
ConnectivityManager connMgr = (ConnectivityManager)
getSystemService(Context.CONNECTIVITY_SERVICE);
NetworkInfo networkInfo = connMgr.getActiveNetworkInfo();
if (networkInfo != null && networkInfo.isConnected()) {
new DownloadWebpageTask().execute(stringUrl);
} else {
textView.setText("No network connection available.");
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}
}
// Uses AsyncTask to create a task away from the main UI thread. This task takes a
// URL string and uses it to create an HttpUrlConnection. Once the connection
// has been established, the AsyncTask downloads the contents of the webpage as
// an InputStream. Finally, the InputStream is converted into a string, which is
// displayed in the UI by the AsyncTask's onPostExecute method.
private class DownloadWebpageTask extends AsyncTask<String, Void, String> {
@Override
protected String doInBackground(String... urls) {
// params comes from the execute() call: params[0] is the url.
try {
return downloadUrl(urls[0]);
} catch (IOException e) {
return "Unable to retrieve web page. URL may be invalid.";
}
}
// onPostExecute displays the results of the AsyncTask.
@Override
protected void onPostExecute(String result) {
textView.setText(result);
}
}
...
}
•

Connect and download data

•

Use HttpURLConnection to download the data. After calling connect( ) an input stream is obtained by calling
getInputStream( )

•

The following code will give you an idea of how it might work:

// Given a URL, establishes an HttpUrlConnection and retrieves
// the web page content as a InputStream, which it returns as
// a string.
private String downloadUrl(String myurl) throws IOException {
InputStream is = null;
// Only display the first 500 characters of the retrieved
// web page content.
int len = 500;
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try {
URL url = new URL(myurl);
HttpURLConnection conn = (HttpURLConnection) url.openConnection();
conn.setReadTimeout(10000 /* milliseconds */);
conn.setConnectTimeout(15000 /* milliseconds */);
conn.setRequestMethod("GET");
conn.setDoInput(true);
// Starts the query
conn.connect();
int response = conn.getResponseCode();
Log.d(DEBUG_TAG, "The response is: " + response);
is = conn.getInputStream();

Participant Handbook

// Convert the InputStream into a string
About
this book
String
contentAsString

= readIt(is, len);

This Participant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
National Occupational (NOS) is covered across Unit/s.

return contentAsString;

Key Learning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
symbols used in this book are described below.

// Makes sure that the InputStream is closed after the app is
…..
…..

// finished using it.
} finally {
if (is != null) {

t Handbook

is.close();

ut this book

}

ticipant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
Occupational (NOS) is covered across Unit/s.

}

ning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
used in this book are described below.

}
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Summarize

Exercise

Practice all the layouts and run the code for different set of variables.
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Unit 6.1 – Processors
Unit 6.2 – Data Storage
Unit 6.3 – Working with SQLite
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Symbols Used

Key Learning Outcomes

Key Learning
Outcomes

Notes

Steps

Unit
Objectives

At the end of this module, you will be able to:
1. Learn about different types of mobile processors
Practical

Summarize

Exercise

2. Learn about different type of storages
3. Understand how to save the data in the internal as well as external storage
vi

4. Understand how to work with SQLite
5. Create and loading the database
6. Deleting and Updating database
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UNIT 6.1: Processors
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Learn about different types of mobile processors
Summarize

Exercise

vi

6.1.1 Processor
A processor may be defined as an electrical circuit whose function is to perform operations on some external data
source which may usually be a memory or some other data stream. A processor is found in a computer as well as
mobile phone and since we are more aligned towards study of mobile phones, so we will be studying about the
types of processors used in the phone.
Types of processors
Nvidia Tegra
Tegra comes under a system of chip (SoC) series which is developed by Nvidia for use in personal digital assistants
and smartphones. Tegra comprises of an ARM architecture CPU, graphics processing unit (GPU), North Bridge,
south bridge, and a memory controller. They are efficient media processors and emphasise the gaming performance
without the consumption of the power.
the power.

Figure 1. Nvidia Tegra Processor, picture courtesy - wikipedia
Fig. 6.1.1 Nvidia Tegra processor
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Northbridge
There are two chips in the core logic chipset architecture on a PC motherboard. One of them is called a Northbridge
and the other is called as Southbridge. The application of northbridge is to handle communications among the central
processing unit, Random access memory in some cases, video cards and southbridge. In Intel systems, some of the
northbridges also have integrated video controllers.

Fig. Figure
6.1.2 Northbridge
2. Northbridge, picture courtesy - wikipedia

Southbridge
The function of southbridge is that it handles all of the computer’s input and output functions which include audio,
 Northbridge and southbridge can be placed in any combination on the mother board but keep in mind that
USB etc.
they must be designed to work together.

The function of southbridge is that it handles all of the computer’s input and output functions

Fig. 6.1.3
Southbridge
Figure
3. Southbridge picture courtesy - wikipedia
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6.1.2 Qualcomm Snapdragon
Snapdragon is a product of Qualcomm which is nothing but a package of System on a Chip (SoC) semiconductor
for mobile devices. The Snapdragon CPU uses the ARM RISC instruction set. The system on a chip may also have a
graphics processing unit, multiple CPU cores, camera, gesture recognition, wireless modem and video.
Krait
Krait is a processor architecture of Qualcomm which uses an ARMv7 instruction set. Krait is designed in such a
way that each processor core adjusted its clock speed and voltage by checking the activity usage of the device and
thus adjusting the power requirement for better efficiency. This function of a processor is called as asynchronous
symmetrical multiple processing (aSMP).

6.1.3 Samsung Exynos
Manufactured by Samsung Electronics, Exynos is a series of ARM based system-on-chips (SoCs). It was launched as
“Exynos 3 Single” with Samsung Galaxy S smartphone featuring ARM A8 CPU. It followed with Exynos 2 dual, Exynos
3 Quad, Exynos 4 Dual/Quad, Exynos 5 Dual/Hexa/Octa range of processors. The aforementioned processors are
from the ARMv7 System on chip (SoC) whereas Exynos 7 Octa, Exynos 8 Octa (and other versions in the Exynos 7/8
processors) are the ARMv8 SoC processors where single, dual, Quad, Hexa and Octa are the number of cores in the
processor.

Fig. 6.1.4 Samsung Exynos processor
Figure 4. samsung Exynos processor, picture courtesy - wikipedia
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UNIT 6.2: Data Storage
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Learn about different type of storages
Summarize

Exercise

2. Understand how to save the data in the internal as well as external storage
vi

5.2.1 Data Storage
Internal storage
Using java.io file input/output APIs one can read and write files into the Android system. Since internal storage is
private and only accessible to the developer, it is specifically kept for the application. To write a file to the internal
storage you will use the following commands
// Create a file in the Internal Storage
String fileName = "MyFile";
String content = "hello world";
FileOutputStream outputStream = null;
try {
outputStream = openFileOutput(fileName, Context.MODE_PRIVATE);
outputStream.write(content.getBytes());
outputStream.close();
} catch (Exception e) {
e.printStackTrace();
}

On execution of the above code, “MyFile” will be created with content “help world” in the internal storage. You
will find this file specified by the application’s package name where the files created will be found in the directory
called “files”.
In order to prevent yourself from storing the data into the files continuously, it is useful to create “cache” files. For
this use the getCacheDir( ) method to access the cache files. To create the cache files, follow the code given below
which will create the cache files in the directory “cache”.
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String content = "hello world";
File file;
FileOutputStream outputStream;
try {
// file = File.createTempFile("MyCache", null, getCacheDir());
file = new File(getCacheDir(), "MyCache");
outputStream = new FileOutputStream(file);
outputStream.write(content.getBytes());
outputStream.close();
} catch (IOException e) {
e.printStackTrace();
}

The storage allocated to the cache files is not more than 1MB. Therefore if the storage for the cache files gets full,
the new cache files get overwritten on the old cache files. But it is recommended to delete the cache files manually
to free up the space.
To quickly read the files, we execute:
BufferedReader input = null;
File file = null;
try {
file = new File(getCacheDir(), "MyCache"); // Pass getFilesDir() and
"MyFile" to read file
input = new BufferedReader(new InputStreamReader(new
FileInputStream(file)));
String line;
StringBuffer buffer = new StringBuffer();
while ((line = input.readLine()) != null) {
buffer.append(line);
}
Log.d(TAG, buffer.toString());
} catch (IOException e) {
e.printStackTrace();
}

123

Participant Handbook

5.2.2 External Storage
To get the current state of the primary external storage use getExternalStorageState( ) command. Since the external
storage is user accessible, there are two ways in which you can save the files,
1. Public files
2. Private files
In order to read/write files to the external storage we need READ_EXTERNAL_STORAGE and WRITE_EXTERNAL_
STORAGE permissions.
1. Public files
Public files are those files that stay on the device even if the user does any modification. To save files
here, we need getExternalStorageDirectory( ) command which returns the external storage directory and
getExternalStoragePublicDirectory( ) which returns a top level public external storage directory where we can save
files. So in order to save the file into the external storage execute the following code:
String content = "hello world";
File file;
FileOutputStream outputStream;
try {
file = new File(Environment.getExternalStorageDirectory(), "MyCache");
outputStream = new FileOutputStream(file);
outputStream.write(content.getBytes());

t Handbook

outputStream.close();
} catch (IOException e) {

t this book

e.printStackTrace();

icipant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
Occupational (NOS) is covered across Unit/s.

ning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
used in this book are described below.

}

2. Private files
Private files are the files which are accessible for applications and they get deleted as soon as the application is
removed. The directories in which the files will be saved are best for saving the private files. To get the appropriate
directory path for saving the private files, use getExternalFilesDir( ). Path to the files on the external storage is
defined by Android/data/[package name]/files/.
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Summarize
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vi
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UNIT 6.3: Working with SQLite
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Learn how to create and load databases
Summarize

Exercise

2. Learn to delete and update databases
vi

6.3.1 Saving Data in SQL Database
For repeating or structured data, such as some contact information, it is ideal to save the data on a database. The
APIs needed to access the database on Android are available in android.database.sqlite package.

6.3.2 Defining Schema and Contract
A formal declaration of how the data should be arranged in SQLITE database is called as schema. The SQL statements
used to create a database will reflect this schema. Creating a contract class helps in specifying the layout of the
schema in a systematic way. A contract class, on the other hand, is a class which keeps the constants that are helpful
in defining the names for URLs, tables and columns and allows using the same constants across all other packages
in the same package. Providing definitions that define the whole class in the root level proves to be an efficient way
of organizing a contract class.
Create an inner class for each table that defines its columns one by one. For instance the table name and the
column name for a single table can be defined as:
public final class FeedReaderContract {
// To prevent someone from accidentally instantiating the contract class,
// make the constructor private.
private FeedReaderContract() {}
/* Inner class that defines the table contents */
public static class FeedEntry implements BaseColumns {
public static final String TABLE_NAME = "entry";
public static final String COLUMN_NAME_TITLE = "title";
public static final String COLUMN_NAME_SUBTITLE = "subtitle";
}
}
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6.3.3 Creating a Database
After defining how the database should look try creating and maintain database and tables.
private static final String TEXT_TYPE = " TEXT";
private static final String COMMA_SEP = ",";
private static final String SQL_CREATE_ENTRIES =
"CREATE TABLE " + FeedEntry.TABLE_NAME + " (" +
FeedEntry._ID + " INTEGER PRIMARY KEY," +
FeedEntry.COLUMN_NAME_TITLE + TEXT_TYPE + COMMA_SEP +
FeedEntry.COLUMN_NAME_SUBTITLE + TEXT_TYPE + " )";
private static final String SQL_DELETE_ENTRIES =
"DROP TABLE IF EXISTS " + FeedEntry.TABLE_NAME;
These databases are stored in the space which the applications use and since the security of the space does not
allow the user to manipulate it making them secure. Access the SQLiteOpenHelper class to access other useful set
of APIs. Long running operations of updating of the database happens when it is required by the system as this class
is used. For that purpose you need to call getWritableDatabase( ) or getReadableDatabase( ).
Now to use SQLiteOpenHelper:
•

Create a subclass that overrides onCreate( ), onUpgrade( ) and onOpen( ) callback methods.

•

Implementation of SQLiteOpenHelper class takes place on execution of the following code:

•

public class FeedReaderDbHelper extends SQLiteOpenHelper {
// If you change the database schema, you must increment the database version.
public static final int DATABASE_VERSION = 1;
public static final String DATABASE_NAME = "FeedReader.db";
public FeedReaderDbHelper(Context context) {
super(context, DATABASE_NAME, null, DATABASE_VERSION);
}
public void onCreate(SQLiteDatabase db) {
db.execSQL(SQL_CREATE_ENTRIES);
}
public void onUpgrade(SQLiteDatabase db, int oldVersion, int newVersion) {
// This database is only a cache for online data, so its upgrade policy is
// to simply to discard the data and start over
db.execSQL(SQL_DELETE_ENTRIES);
onCreate(db);
}
public void onDowngrade(SQLiteDatabase db, int oldVersion, int newVersion) {
onUpgrade(db, oldVersion, newVersion);
}

}
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To access the database,
FeedReaderDbHelper mDbHelper = new FeedReaderDbHelper(getContext());

6.3.4 Loading the Database
Insert data into the database by passing a ContentValues object to the insert( ) method:
// Gets the data repository in write mode
SQLiteDatabase db = mDbHelper.getWritableDatabase();
// Create a new map of values, where column names are the keys
ContentValues values = new ContentValues();
values.put(FeedEntry.COLUMN_NAME_TITLE, title);
values.put(FeedEntry.COLUMN_NAME_SUBTITLE, subtitle);
// Insert the new row, returning the primary key value of the new row
long newRowId = db.insert(FeedEntry.TABLE_NAME, null, values);

6.3.5 Reading Data on the Database
Use query( ) for selecting the desired columns. The results of query are obtained in the form of cursor object:
SQLiteDatabase db = mDbHelper.getReadableDatabase();
// Define a projection that specifies which columns from the database
// you will actually use after this query.
String[] projection = {
FeedEntry._ID,
FeedEntry.COLUMN_NAME_TITLE,
FeedEntry.COLUMN_NAME_SUBTITLE
};
// Filter results WHERE "title" = 'My Title'
String selection = FeedEntry.COLUMN_NAME_TITLE + " = ?";
String[] selectionArgs = { "My Title" };
// How you want the results sorted in the resulting Cursor
String sortOrder =
FeedEntry.COLUMN_NAME_SUBTITLE + " DESC";
Cursor c = db.query(
FeedEntry.TABLE_NAME,

// The table to query

projection,

// The columns to return

selection,

// The columns for the WHERE clause
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selectionArgs,

// The values for the WHERE clause

null,

// don't group the rows

null,

// don't filter by row groups

sortOrder

// The sort order

);

6.3.6 Deleting Information From the Database
First we need to provide selection criteria to select the rows and then delete them. The mechanism for creating
selection criteria is provided by the database API. Mechanism is divided into two
•

a selection clause

•

a selection argument

clause defines the columns and helps in combining the column tests whereas the argument are the values that are
used to test against what is bound inside the clause.
// Define 'where' part of query.
String selection = FeedEntry.COLUMN_NAME_TITLE + " LIKE ?";
// Specify arguments in placeholder order.
String[] selectionArgs = { "MyTitle" };
// Issue SQL statement.
db.delete(FeedEntry.TABLE_NAME, selection, selectionArgs);

6.3.7 Updating Database
Use update( ) method to modify database subset values.
SQLiteDatabase db = mDbHelper.getReadableDatabase();
// New value for one column
ContentValues values = new ContentValues();
values.put(FeedEntry.COLUMN_NAME_TITLE, title);
// Which row to update, based on the title
String selection = FeedEntry.COLUMN_NAME_TITLE + " LIKE ?";
String[] selectionArgs = { "MyTitle" };
int count = db.update(
FeedReaderDbHelper.FeedEntry.TABLE_NAME,
values,
selection,
selectionArgs);
This is a combination of the content values syntax of insert( ) and delete ( ).
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Symbols Used

Key Learning
Outcomes

Exercise
Practical

Notes

Steps

Unit
Objectives

Summarize

Exercise

Tick the correct answer:
1. Tegra is a processor of which manufacturer
vi

a. Samsung
b. Nvidia
c. Motorola
d. Nokia
2. Which hardware component is responsible for handling communication among the CPU, RAM, video cards etc:
a. Northbridge
b. Eastbridge
c. Westbridge
d. Southbridge
3. Which files stay in the system even after the user does any modification?
a. Private files
b. Public files
c. Video files
d. Text files
4. Handling computers input and output functions is done by?
a. Northbridge
b. Southbridge
c. Graphical user interface
d. Hard drive
5. A formal declaration of how the data should be arranged in SQLITE database is called as:
a. Schema
b. Clause
c. Argument
d. Statement
6. A class which keeps the constants that are helpful in defining the names for URLs, tables and columns and allows
using the same constants across all other packages in the same package is called as
a. Schema
b. Contract
c. Argument
d. Public
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7. Correct syntax for the table to query
a. FeedEntry.TABLE_NAME,
b. FeedEntry.table_name,
c. FeedEntry.TABLENAME,
d. FeedEntryTABLE_NAME,
8. A clause defines a
a. Class
b. Argument
c. Column
d. Contract

t Handbook

t this book

9. To test against what is bound inside the clause, we use
a. Statement

icipant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
Occupational (NOS) is covered across Unit/s.

ning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
used in this book are described below.

b. Contract

c. Argument
d. Class
10. The files that stay on the system even after any manipulation is being done are known as
a. Private files
b. Public files
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Notes
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Summarize
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vi
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7. Testing and
Publishing
Unit 7.1 – Testing and Publishing
Unit 7.2 – Security
Unit 7.3 – Networking and Publishing
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Symbols Used

Key Learning Outcomes

Key Learning
Outcomes

Notes

Steps

At the end of this module, you will be able to:
1. Understand testing fundamentals

Practical

Summarize

Exercise

2. Learn to test an application to understand the working fundamentals
vi

3. Understand the process of debugging
4. Learn security practices
5. Understand publishing of an application
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UNIT 7.1: Testing and Publishing
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Understand the basics of errors and how to debug an application
Summarize

Exercise

2. Know various types of testing
3. Learn how to decide the degree of an error
vi

7.1.1 Bug
A bug or a software bug is a term used in the field of computers for an error or fault in a computer program that
causes the program to crash or produce a wrong output while compiling. The error can be in the source code
or in the design, thus making the program crash. The effect of the bug on the program may be considered on
various levels from very less effects like crashing the program to enable a different user to hack into the system to
obtain unauthorized privileges. Bugs are mostly because of human error. For example while writing a program for
a calculator, in spite of using “<” if the programmer types “>”, then the resulting program will show an error at the
end when the program starts to compile it.

7.1.2 Severity
The impact of a bug on the user tells its severity. The impact is different for different types of software which a
programmer decides. For instance, the impact of the crashing of, say, a designing software will be different than
the impact of the crashing of a music player software. But for specific software, the level of severity of a bug can be
placed in the levels from high severity to low severity.

7.1.3 Testing

Testing is an important process in the software development and application process. As we already studied that
there is always a possibility of human error, bugs, which can cause a bad impact on the user. So, in order to deliver
error free software, testing is essential. It helps in figuring out the bugs in very early stages of the development
process which saves a lot of time and energy of the programmer. There are many open source toolkits available
used for testing for measuring and reporting java errors. Some areas in the development of android which should
be taken into consideration are as following:
1. Activity lifecycle
The developer should be able to test if the system is able to run the lifecycle events correctly. Also, the state
of the activities when the event is onPause or onDestroy. The developer should also be able to check that the
system is able to recover the state of application back to onCreate when saved in a bundle onSaveInstanceState
so that the user doesn’t lose the prior information.
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2. Database and file system operations
The developer needs to test these operations in isolation at lower system levels and through application at
higher system levels.
3. Device hardware
The developer must test the software is device friendly, which means that the software is supported on most
of the devices and for that there are specific parameters that need to be tested like different screen sizes and
resolutions, storage capabilities, input devices, networking and random access memory.

7.1.4 Types of Testing

1. Unit testing: In unit testing, the programmer takes the individual units of the source code in isolation together
with associated control data and then tests if the program has any errors or not. Unit tests are created by
programmers during the development of the software. Other than this mock objects and fakes are also used to
assist the test. The advantages of unit testing are as following:
•

Since the individual fragments of the source code are being tested, it helps in the early detection of a bug or of
a specific code component in the program by making the developer aware of the problem before submitting
the code.

•

The test allows the developer to recode the system libraries at a later stage.

•

It becomes easy for the developer to test the program in individual fragments rather than testing the whole
source code which can be very complex and time consuming.
»

Mock Objects: Mock objects
are simulated objects that are
used instead of real objects
because mock objects copy the
behaviour of the real objects in
controlled ways. These objects
are a part of the objectoriented programming and are
mostly used to test the objects
of a source code. For a better
understanding let us take the
example of a car. When the car
is under designing, it is tested
for safety. So a dummy car is
made which inherit the same
properties of the real car and
then a crash testing is done on
Fig. 7.1.1 A schematic of unit testing
the dummy car to check the
safety measures provided for
the user. In a similar fashion a dummy object or mock object is used instead of the real object and the
testing is done on it.
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2. Alpha testing
At the developers’ site, alpha testing is a simulated or actual testing. It is a sort of internal acceptance testing
before the software goes for beta testing.
3. Beta testing
Beta testing can also be called as user acceptance testing. A version of the software known as the beta version
is released for a limited amount of users to ensure if the software is working correctly. Any bugs or faults, if
found, are reported back to the developer through a feedback. The problem is then sorted out and an update
is released with the fixed bugs and faults and the software is released for every user.
4. UI testing
UI testing or graphical user interface testing is used to test if the GUI meets the said specifications. This is usually
done through test case generation. The test designers generate the test cases which cover all the functionality
of the system in the GUI itself. Testing of GUI is really difficult since there are too many operations in the GUI
that are needed to be tested. A simple wordpad has 325 GUI operations and these operations will increase as
the program becomes of a larger magnitude.
Sequencing is another problem that a tester faces while testing GUIs. For instance, to save a file a user has to
click on File Menu then select Save which will open a dialogue box to specify the name of the file to be saved
and its File type. This will increase the sequencing problem as the number of operations will be increased.
The graphical user interface cases can also be generated by simulating a new user which has very less knowledge
of the environment. This is because the GUI that an expert user will generate will be through the same path
without any possibility of exploring new states while a beginner will follow an unorthodox path and is very
much likely to explore new states of the user interface.

Fig. 7.1.2 A schematic for GUI testing

5. User Acceptance test
User acceptance test tells us that the software if free from faults and bugs and it ready for distribution. It is
recommended that the user acceptance testing should be done by a subject-matter expert (SME) and provides
his findings in that matter. It is also important during the test that the components given to the tester must be
similar to that given to the user.
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To carry out the acceptance test, the test suite may be needed to run multiple times as single test iteration may
not be sufficient for all the test cases. The tester runs the suite using predefined test procedures step-by-step
to get the expected result after the test is being executed. Then a comparison is done between the results
obtained and the expected results. If the actual results match the expected results, the test is said to pass.
6. Performance test
Performance test tells us how well an application works when it is run. If there is a need to improve the said
application, then the performance test should be conducted before and after the improvement to check the
efficiency and performance.
7. System test
After every unit is tested, improved and integrated there is a need of testing the system as a whole which
tells us if everything is working with respect to one another. This may include graphical user interface tests,
installation tests, unit tests, etc.

7.1.5 Test Cases

Following are the set of test cases to specify number of elements of implementation. There must be an interface
called Adder with an implementing class with a zero argument constructor called Adderlmpl. This asserts that the
adder interface should have a method called add, with two integer parameters, which returns another integer.
import static org.junit.Assert.*;
import org.junit.Test;
public class TestAdder {
public void testSumPositiveNumbersOneAndOne() {
Adder adder = new AdderImpl();
assert(adder.add(1, 1) == 2);
}
// can it add the positive numbers 1 and 2?
@Test
public void testSumPositiveNumbersOneAndTwo() {
Adder adder = new AdderImpl();
assert(adder.add(1, 2) == 3);
}
// can it add the positive numbers 2 and 2?
@Test
public void testSumPositiveNumbersTwoAndTwo() {
Adder adder = new AdderImpl();
assert(adder.add(2, 2) == 4);
}
// is zero neutral?
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@Test
public void testSumZeroNeutral() {
Adder adder = new AdderImpl();
assert(adder.add(0, 0) == 0);
}
// can it add the negative numbers -1 and -2?
@Test
public void testSumNegativeNumbers() {
Adder adder = new AdderImpl();
assert(adder.add(-1, -2) == -3);
}
// can it add a positive and a negative?
@Test
public void testSumPositiveAndNegative() {
Adder adder = new AdderImpl();
assert(adder.add(-1, 1) == 0);
}
// how about larger numbers?
@Test
public void testSumLargeNumbers() {
Adder adder = new AdderImpl();
assert(adder.add(1234, 988) == 2222);
}
}
Here, the unit tests have been written first which work as a design document explaining the behaviour of a desired
solution left for the programmer. The easiest solution that will make the test pass is as follows:
interface Adder {
int add(int a, int b);
}
class AdderImpl implements Adder {
public int add(int a, int b) {
return a + b;
}
}
Unit testing has an advantage that as a design document it can be used to verify that the implementation adheres
to the design. If the developer is unable to implement the solution according to the design, the test will never pass.
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7.1.6 Adding a Test

To create either a local unit test or an instrumented test, you can create a new test for a specific class or method
by following these steps:
1. Open the Java file containing the code you want to test.
2. Click the class or method you want to test, then press Ctrl+Shift+T.
3. In the menu that appears, click Create New Test.
4. In the Create Test dialog, edit any fields and select any methods to generate, and then click OK.
5. In the Choose Destination Directory dialog, click the source set corresponding to the type of test you want to
create: androidTest for an instrumented test or test for a local unit test. Then click OK.
Alternatively, you can create a generic Java file in the appropriate test source set as follows:
1. In the Project window on the left, click the drop-down menu and select the Project view.
2. Expand the appropriate module folder and the nested src folder. To add a local unit test, expand the test folder
and the nested java folder; to add an instrumented test, expand the androidTest folder and the nested java
folder.
3. Right-click on the Java package directory and select New > Java Class.
4. Name the file and then click OK.
Also be sure you specify the test library dependencies in your app module's build.gradle file:
dependencies {
// Required for local unit tests (JUnit 4 framework)
testCompile 'junit:junit:4.12'
// Required for instrumented tests
androidTestCompile 'com.android.support:support-annotations:24.0.0'
androidTestCompile 'com.android.support.test:runner:0.5'
}

7.1.7 Debugging
Debugging may be defined as resolving defects that prevent proper function of software or a device. Debugging an
android app can be done on the android studio. For that purpose the studio provides an android emulator of which
we already know.
For debugging a device launch android studio.
1. Now click Debug in the toolbar. An APK extension is being built up inside the software which signs it with a
debug key, installs it on the selected device, runs it and then opens the Debug window.
2. If now window opens then start again by clicking Debug and then connect a device. Either that or click Create
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New Emulator to setup the Android Emulator.
3. Now click Attach debugger to android process
4. From the Choose process dialogue, select the process you want to attach the debugger to.
5. Select Show all processes which for instance is java.
6. Click OK.
7. To end a debugging session, click the tab for session and then click terminate

7.1.8 Debugging with Breakpoints
In the Android studio there are several types of breakpoints which the studio supports to initiate different debugging
actions. Line breakpoint is the most common type of it. It pauses execution of the application at a specific line of
code which will help us to check and evaluate the expressions and then with the help of line by line execution one
can figure out the causes of the runtime errors.
In order to add a line breakpoint:
1. Find the line of code which you think might possess the error and then pause the execution; then either click
the left gutter along the line of the code or place the caret on the line and press Ctrl+F8.
2.

If the application is running just click attach debugger to android process otherwise click Debug.
int id = item.getItemId ( ) ;
if (id == R.id.action_settings) {

A red dot will appear next to the line when a breakpoint is being set.
3. When the breakpoint is reached, Android studio pauses the execution of the app.
4. Now we need to examine the app using the debugging tools.
5. We can examine the object tree for a variable by expanding it in the Variables view. If the variables view is not
visible, click Restore variables View.
6. Click Evaluate.
7. To move to the next line, click Step Over.
8. To go to the first line inside a method call, click Step Into.
9. To go to the next line outside the current method, click Step Out.
10. Click Resume Program to run the application normally.
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7.1.9 View and Configure Breakpoints
To view all breakpoints and configure the settings;

1. Click view breakpoints on the left side of the debug window.
2. Here you can enable or disable breakpoints.
3. Now select a breakpoint to configure the settings.

icipant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
Occupational (NOS) is covered across Unit/s.

4. If disable, you can enable a breakpoint after hitting another breakpoint.

ning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
used in this book are described below.

5. To set a breakpoint for any exception, select Exception breakpoints
View variables and evaluate expressions
1. Start debugging.
2. From the watches pane, click Add.
3. A textbox will appear, you can type the name of the variable you want to watch and then hit enter.
4. To remove an item from that list, click Remove.
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UNIT 7.2: Security
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Learn about security threats like malwares
Summarize

Exercise

2. Understand security measures
vi

7.2.1 Malware
Malware or malicious software is a type of software which is used to tamper with computer operations, gain access
into private computers and gather sensitive information. Malware may be made to spy on one computer or the
other without the knowledge of the user. Malware is a general term. It defines computer viruses, worms, Trojan
horses, spyware, adware and other malicious software. Mostly malware is hidden inside the unlicensed files that
are downloadable over the internet.
Anti-virus, anti-malware and firewalls are used to prevent any of the malware from getting inside the computer. The
most common malware are as under:
1. Virus
A virus is a computer program which is hidden inside another program which when installed produces copies
of it and spreads them across other files infecting them as well and destroying all the data.
2. Trojan horse
A Trojan horse is named after the wooden horse used by the Greek troops to invade the city of Troy by stealth.
It usually appears harmless and as the user executes it, it hides into the computer undetected and provides its
controller unauthorized access to the computer. They do not spread into the files and infects it rather; it stays
hidden and uses the computer to run itself thereby reducing the processing speed of the system.

7.2.2 Android Built-in Security
Android is equipped with built in security which helps in reducing the impact of application security. The security
features that help you to build secure applications include:
1. Android application sandbox which isolates the app data and code execution from other applications.
2. Technologies like ASLR, NX, ProPolice, safe_iop, OpenBSD dlmalloc, OpenBSD calloc, and Linux mmap_min_
aadr to counter the risks that are associated with common memory management errors.
3. Encrypted filesystem to protect data
4. User granted permissions to restrict access to application data by the user.
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7.2.3 Internal Storage Security
The files that you will create on the internal storage are, by default, only accessible to your application which is
actually a protection by Android sufficient for most applications. Using a content provider helps in sharing the
data with other application processes and provides read and write permissions to other applications. Also, using
encrypt local files might prove to be useful in providing additional protection for sensitive data.

7.2.4 External Storage Security
The external storage is a memory card that helps in storing data on it. As you know that the external storage can
be removed by the user and any modification can be done with the help of various other applications which might
make the sensitive data vulnerable. So it is recommended not to store any sensitive information on the external
storage. Perform input validation for the data downloaded from any untrusted source.

7.2.5 Content Providers
The content providers provide storage mechanisms that can be limited to your applications or exported to allow
access by other applications. Now if you want that other applications should not access your contentprovider,
you can mark them as android:exported=false otherwise android:exported=true if you want other applications to
access your content providers.
You can use the android:protectionLevel attribute to set a signature protection if you are using the content provider
for sharing data only between your own apps. The reason behind attributing signature permissions to your content
provider data is that it does not require permission but can easily access the data that are signed with the same key.
Content providers also provide access by attributing android:grantUriPermissions and using the FLAG_GRANT_
READ_URI_PERMISSION and FLAG_GRANT_READ_WRITE_PERMISSION flags in the intent object that activates the
component.

7.2.6 Permissions
1. Requesting
•

Minimize number of permissions that the application requests.

•

Do not request a permission if the application does not need one to function.

•

Not have access to permissions makes the sensitive data less vulnerable to the attackers.

•

Android inter process communication (IPC) is security sensitive so use the <permissions> which will make
the application to protect IPC.

•

Permission-protected data should not be leaked so use the signature protection level on permissions for
IPC communication between applications provided by a developer.

2. Creating
•

Try to complete your tasks with a signature protection level. They are only accessible by those applications
that are signed by the same developer.
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To create a permission with a dangerous protection level, you should consider the following:

•

•

Permissions that have a string that will make the user to make a security decision according to his
choice.

•

The string should be multi-lingual.

•

The applications that have a confusing permission or are marked as risky should not be installed by
the user.
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UNIT 7.3: Networking and Publishing
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Understand about networking and publishing
Summarize

Exercise

2. Understand the importance of networking and publishing
3. Know the process involved in networking and publishing
vi

7.3.1 Using Internet Protocol
Appropriate protocols should be followed for the sensitive data like HttpsURLConnection for secure web traffic.
Since mobile device have a tendency to get connected to unsecure locations, it is highly recommended to use
HTTPS instead of HTTP. Encrypted socket-level communication can be easily implemented using the SSLSocket
class. Ensure that no data should be downloaded from any HTTP protocol.

7.3.2 Handling Credentials
Minimize the frequency of asking for user credentials, instead use an authorization token and refresh it. The
personal information of the user should not be stored on the device. Just perform an initial authentication like
asking for username and a password. AccountManager should be used when accessing multiple applications. To
verify the application that uses credentials and accesses AccountManager, use checkSignature( ).

7.3.3 Cryptography
Full-filesystem encryption and secure communication channels also provide data isolation. You can use a random
key generator, SecureRandom, to initialize any cryptographic keys. You can use a keyStore to store a key which will
be used repeatedly.

7.3.4 Publishing
Publishing is a process of releasing your application so that the user can access.
•

Preparing the applications for release
Prepare a release version of the application which will help the users to download and install application on
their Android devices.

•

Releasing the application
Publicize, sell and distribute the released version of the application.

144

Telecom Terminal Equipment
Application Developer (Android)

For Android applications, the platform for releasing the applications is Google Play. Besides this, the applications
can also be made available for the user by sending them directly or making the users download the application
from your website. The publishing should be done when the testing of the application is done. The applications
should match the release criteria for functionality, performance and stability.

7.3.5 Publishing
Publishing is a process of releasing your application so that the user can access.
Preparing the applications for release
Prepare a release version of the application which will help the users to download and install application on their
Android devices.
Releasing the application
Publicize, sell and distribute the released version of the application.
For Android applications, the platform for releasing the applications is Google Play. Besides this, the applications
can also be made available for the user by sending them directly or making the users download the application
from your website. The publishing should be done when the testing of the application is done. The applications
should match the release criteria for functionality, performance and stability.

7.3.6 Configuring the Application
From the manifest file, remove Log calls and remove the android:debuggable attribute. Provide values for the
android:versionCode and android:versionName attributes which will be located in the <manifest> element.
Configure the settings according to the Google Play requirements. Use the Gradle build files with release build type
to build and sign a release version of the application.
Be sure that all application resources such as multimedia files and graphics are updated and in package with the
application. You will need a private key for signing the application. An End User License Agreement (EULA) also
needs to be prepared to protect the intellectual property. After the preparation is finished you will get the signed
.apk file ready to distribute to the users.

7.3.7 Releasing Application Through Email
After preparing the application for the release, attach the application in the compose box of your mail. Put in the
address of the person you want to send the app to. As the user opens the attachment, his device will recognise the
android file and will flash an “install now” button. The user will click on the “install now” button and the installation
of the application on the device will begin.
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7.3.8 Releasing Through Website
If you do not wish to release your application through Google Play, you can use your website or personal server
to make the application available for download. For that prepare the app for release and provide the APK file on
your website. Now give the download link to the users. As the user follows the download link, they will be directed
to the APK file. After the file is being downloaded, the device will recognise the file and will start the installation
automatically. Here the users need to change the settings in their phone for installation from unknown sources
Symbols Used
before
downloading the file.
Key Learning
Outcomes

Exercise
Practical

Notes

Steps

Unit
Objectives

Summarize

Exercise

Tick the correct answer:
1. The internal acceptance testing done on the developers’ site is known as:
vi

a. Unit testing
b. Beta testing
c. Alpha testing
d. White-box testing
2. Removing an error from the program is known as:
a. De-worming
b. De-bugging
c. Unit testing
d. Processing
3. Testing of the whole system is known as:
a. Unit testing
b. Performance testing
c. System testing
d. User interface testing
4. The number of permissions that an application requests should be:
a. Maximum
b. Minimum
c. Depends upon the developer
d. Is independent of what an application requires
5. A Trojan horse is:
a. Detectable and does not infect the files
b. Not detectable and does not infect files
c. Detectable and infects files
d. Not detectable and infects files
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6. Testing done by a selected number of users to check the performance of the application is called as:
a. Alpha testing
b. Performance testing
c. Beta testing
d. User interface testing
7. The extension used by android application at the time of release is:
a. .APK
b. .EXE
c. .DLL
d. .TXT
8. In unit testing if the developer is unable to implement the solution according to the design, the test will
a. Pass
b. Fail
c. Come inconclusive
d. Solution does not depend on the design
9. Publishing an application is:

t Handbook

a. Releasing the application for the user
b. Printing the source code

ut this book

ticipant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
Occupational (NOS) is covered across Unit/s.

c. Testing the application

ning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
used in this book are described below.

d. Securing an application from phishing attacks

10. Providing access to the content provider uses which attributes:
a. Boolean
b. Binary
c. Java
d. Eclipse

bols Used

ing
es

al

Notes
Steps

Notes

Unit
Objectives

_______________________________________________________________________________________________
Summarize

Exercise

_______________________________________________________________________________________________
_______________________________________________________________________________________________
vi
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8. Support and
Maintenance
Unit 8.1 – Support and Maintenance
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Symbols Used

Key Learning Outcomes

Key Learning
Outcomes

Notes

Steps

At the end of this module, you will be able to:
1. Understand how to maintain the device
Practical

Summarize

Exercise

2. Know how to get rid of the junk files to clean the system
vi
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UNIT 8.1: Support and Maintenance
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Learn about various procedures for maintaining an Android App
Summarize

Exercise

2. Understand how to maintain the device
3. Know how to get rid of the junk files to clean the system
vi

8.1.1 Maintaining the User’s Android Device
•

Android smartphones when used over time get filled with applications, photos, cache memory and other sort
of data like messages, emails etc. which are responsible for slowing down the system.

•

So in order to make the device work properly, we need to maintain it from time to time by cleaning the device
and freeing up files.

Deleting Messaging Database
•

Messages are something that is an important mode of communication from a long time.

•

Deleting the messages is an option which can free up some system space.

•

Select the messages the user want to keep

•

Now forward the messages to the user’s Gmail account instead of typing a number.

•

The messages will be forwarded to the user’s Gmail account and if the user’s phone is synced and the user can
archive the user’s messages or save in any way the user like.

•

For Android Lollipop and Marshmallow, the user can simply select the messages from the options menu, choose
share

•

Share it to the user’s Gmail account or Google drive which ever seems convenient.

•

After creating the backup we will select the messages and then delete them thus freeing up some memory.

Deleting Media Files
•

Files such as songs, videos, movies, pictures etc. are known as media files.

•

We should remove the media files that we don’t need. The procedure for that is pretty simple.

For instance the user need to delete a picture
•

Select the pictures the user needs to delete by tapping and holding till the system marks the picture as shown
in the figure below
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Fig. 8.1.1 Select process to delete a picture

•

Now from the options select delete and the files are deleted.

Fig. 8.1.2 Delete a picture
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Uninstalling applications
•

Applications play a very important role in any operating system.

•

The unwanted applications should be uninstalled from the system to make the system functions fast and quick.

The un-installation can be done in two ways.
•

Go to Google Play store from the user’s phone.

•

Now type the name of the application on the Google search box.

•

It will show “installed”.

•

Tap the application to open it.
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•

Now tap “uninstall”.

This is one way of uninstalling the application.
Another way is to go to the settings of the user’s device:
•

Tap on “Applications”.

•

Find the applications that the user wants to uninstall.

•

Tap open the application and tap “uninstall”

This will remove the application from the device along with its data. Now this method is more useful when the
applications are installed from the third party or from the developer’s website because the user can only uninstall
from Google play when the user have installed the application from Google play.
Application Cache
Deleting the cache from phone memory is really important as it uses a lot of space as we keep using the application.
Deleting it once a week can help restore the processing speed of the device. For doing that:
•

Go to mobile settings

•

Under “Applications”

•

Open any application and find the button with “clear cache” written on it.

•

Just tap it.

•

The cache gets deleted.

•

Same can be done to other applications.
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9. Computer Knowledge
and Practice
Unit 9.1 – Introduction to Computers
Unit 9.2 – Internet and Network
Unit 9.3 – Typing Practice
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Key Learning
Outcomes

Notes

Steps

At the end of this module, you will be able to:
1. Know what is a computer and its different parts
Practical

Summarize

Exercise

2. Understand about Internet and network
3. Understand how to type effectively

vi
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UNIT 9.1: Introduction to Computer
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Know what is a computer and its different parts
Summarize

Exercise

vi

9.1.1 Computer
A computer is an electronic device invented by Charles
Babbage. It receives data as input, processes it, and generates
result as an output. It is a general purpose device that can
be programmed to carry out a set of arithmetic or logical
operations automatically. Since a sequence of operations can
be readily changed, the computer can solve more than one
kind of problem. A Computer generally uses English language
for INPUT and OUTPUT.

Fig. 9.1.1 Computer

9.1.2 Computer Hardware
Computer hardware comprises physical components that make up the computer system. These are physical and
mechanical components of a computer system, such as the electronic circuit, chips, monitor, disks, disk drives,
keyboard, modem, and printer. All computer equipment can be grouped into one of the following 5 categories of
hardware devices:
Input Devices
These devices provide humans with a way to input data into the computer, so that the computer can process it into
information:
Keyboard: The keyboard is still the primary input device used with
computers.
Mouse: The mouse is a pointing device that allows us to interact
with the computer in a more intuitive and graphical way.

Fig. 9.1.2 Keyboard

Processing Devices
These devices process your data (raw facts) into information (something useful to humans).
CPU (Central Processing Unit): This is the brain of the computer, the main component that does all the work.
Motherboard (Main Circuit Board): This circuit board connects all the different components inside the box (system
unit).
Output Devices
These devices provide the computer with a means of outputting what it has processed.
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Monitor: The monitor, or computer screen, provides us with immediate output
results from the computer.
Printer: The printer provides us with a permanent printed copy of the
computer’s output.
Storage Devices
These devices provide the computer with a means of storing what it has
processed.

Fig. 9.1.3 Monitor

Hard Drive (Secondary/Permanent Storage): A hard drive or hard disk stores
data and information so that we can retrieve it at a later date. Its content is not
lost when power is turned off.
Internal Memory (Primary/Temporary Storage): Random Access Memory
(RAM) is a chip inside the computer that stores intermediate results of the
computer’s processing; its content is lost when the computer is turned off.
USB Drive (Removable Storage): Removable media provides a means of
copying or removing data from the computer, thus protecting it from loss. Pen
drive is an example of USB drive.

Fig. 9.1.5 Hard disk

Fig. 9.1.6 RAM

Fig. 9.1.4 Printer

Fig. 9.1.7 USB drive

9.1.3 Software
Software is a collection of instructions that can be ‘run’ on a
computer. These instructions tell the computer what to do.
Software is instructions that tell computer hardware what to do.
Software is divided into two parts:
1. System Software
2. Application Software
System Software: An operating system or OS is a System Software
that enables the computer hardware to communicate and operate
with the application software or the user. Without a computer
System Software, a computer and application programs would be

Fig. 9.1.8 Application software in window

useless. This is an interface between Hardware and user/application software. Windows XP, Windows 7, Windows
8, Mac OS, Linux, Unix etc. are the OSs and used as a system software. Other types of System Software are 'System
Utilities' and 'Language Translators'.
Application Software: Application software is a program or group of programs designed for end users. Application
software resides above system software and includes database programs, word processors, spreadsheets, etc.
Application software may be grouped along with system software or published alone. Let us now learn the basics
about the MS Office package and its components. Although the basic knowledge about the MS Office package is given
here.
MS Office: Microsoft Office provides a comprehensive toolkit for tackling your business and personal information and
communication tasks. This unit introduces the individual Office applications and teaches you skills to start using them.
Microsoft Office provides the following toolkits:
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●

Microsoft Office Word

●

Microsoft Office Excel

●

Microsoft Office PowerPoint

●

Microsoft Office Outlook

●

Microsoft Office Publisher

●

Microsoft Office Access

●

Microsoft Office OneNote

●

Microsoft Office InfoPath

In this unit, we shall learn about MS word, MS Excel and MS PowerPoint.
MS Word: Word processing - typing, editing, and formatting letters, reports, fax cover sheets, and so on—is perhaps
the most common activity performed with computers. Whether you need to create a memo at the office or a letter at
home, using a computer and a word processing program can save you time and help you achieve professional output.
Word enables you to do even more than that. Its features can help you create document text more quickly, create
sophisticated documents with features such as footnotes and more. You’ll learn about these powerful Word features,
among others, later in this unit:
Quick access toolbar

Ribbon

Title bar

Ruler

Help

Dialog box launcher

Fig. 9.1.9 MS Word

Status bar

Performance area

View buttons
Zoom control

●

Templates - A template is a starter document that supplies the document design, text formatting, and often,
placeholder text or suggested text. Add your own text and your document is finished.

●

Styles - If you like a particular combination of formatting settings that you’ve applied to some text, you can save
the combination as a style that you can easily apply to other text.

●

Tables - Add a table grid to organise text in a grid of rows and columns to which you can apply formatting.

●

Graphics - You can add all types of pictures into your documents and even create charts and diagrams.

●

Mail Merge - Create your own, customised “form letter” documents, for which each copy is automatically
customised for a particular recipient (or list entry). Word’s merge feature even enables you to create matching
envelopes and labels.

●

Document Security and Review - Word enables you to protect a document against unwanted changes, as well as
to track changes made by other users. In this way, you can control the document content through a collaboration
process.
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MS Excel: Spreadsheet programs, which provide
formulas and functions that make it easy to calculate
numerical data provided a critical technology leap in
business computing. Business people no longer need
to rely on adding machines, scientific calculators, or
accountants to perform detailed sales or financial
calculations. Even a beginner salesperson can plug
some numbers into the spreadsheet grid and type
a few formulas to calculate data. Microsoft Office
Excel enables you to do a calculation by creating
a formula that specifies what values to calculate
and what mathematical operators to use to perform Fig. 9.1.10 MS excel
the calculation. Excel also offers functions-predesigned formulas that perform more complex calculations, such as
calculating accrued interest. Excel not only provides tools to assist you in building and error-checking spreadsheet
formulas but also gives you many easy choices for formatting the data to make it more readable and professional. Let
us now learn about these key Excel Features:
●

Worksheets - Within each file, you can divide and organise a large volume of data across multiple worksheets or
pages of information in the file.

●

Ranges - You can assign a name to a section of data on a worksheet so that you can later select that area by name,
or use the name in a formula to save time.

●

Number and Date Value Formatting - You can apply a number format that defines how Excel should display a
number, indicating details such as how many decimal points should appear and whether a percentage or dollar
sign should be included. You also can apply a date format to determine how a date appears.

●

Charts - Translate your data into a meaningful image by creating a chart in Excel. Excel offers dozens of chart types,
layouts, and formats to help you present your results in the clearest way.

Microsoft Office PowerPoint: The Microsoft Office PowerPoint presentation graphics program enables you to
communicate information and ideas via an onscreen slide show or printed pages. Each slide should present a key topic
that you want to convey, along with a few supporting points or a graphical reinforcement such as a chart or picture. In
this way, PowerPoint helps you to divide information into chunks that audience members can more easily absorb. You
will not only learn how to create the basic presentation structure and add information but also to use the following
PowerPoint features:
●

Layouts - Themes, and Masters. These
PowerPoint features control the presentation
of content that appears on a slide and its
arrangement, as well as the appearance of all
the slides. You can quickly redesign a single slide
or the whole presentation.

●

Tables and Charts - As with Word and Excel,
PowerPoint also enable you to arrange
information in an attractively formatted grid of
rows and columns. PowerPoint works with Excel
to deliver charted data, so the Excel charting
skills you build make developing charts in
Fig. 9.1.11 MS powerPoint
PowerPoint even easier.
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●

Animations and Transitions - You can set up the text and other items on the slide to make a special entrance, such
as fly onto the screen, when you play the slide show. In addition to applying animations to objects, you can apply
a transition that animates how the overall slide appears onscreen, such as dissolving or wiping in.

●

Live Presentations - PowerPoint offers a number of different ways in which you can customise and control how
the presentation looks when played as an onscreen slide show. You learn tricks such as hiding slides or jumping
between slides onscreen.

Fig. 9.1.12 Start menu

Starting an Application (Windows 7 or earlier)
1. Click the Start button at the left end of the Windows taskbar or press the Windows key. The taskbar appears along
the bottom of the Windows desktop. The Start menu opens.
2. Click Programs/All Programs. A list of available programs appears. In XP, it appears as a submenu of the Start
menu. In Windows 7, the list appears in the left column of the Start menu.
3. Click Microsoft Office, the available Office programs appear.
4. Click the desired Office program. The program window appears onscreen.
You can also create a desktop shortcut icon to directly start using the program. To do so, drag the application name
from the Start menu to the desktop. A shortcut icon will appear. Then double-click that icon to start the program.
Closing an Application: When you finish your work in an application, shutting the application down removes it from
system memory, freeing that memory for other uses. Closing the application also provides the benefit of closing any
possibly sensitive open files to prevent unwanted viewing by others. You can use one of three methods to shut down
any program:
●

Press Alt+F4 and click the Microsoft Office (File menu) Button (again, abbreviated in this book as Office Button), in
the upper-left corner of the program window; then, click Exit Program Name.

●

Click the program window Close (X) button in the upper-right corner.

If you see a message box, it means you haven’t saved all your changes to the file. Click ''Yes'' to save your changes. Both
the application and file get closed.
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Key Learning
Outcomes

Notes

Steps

Exercise
Practical

Unit
Objectives

Summarize

Exercise

1. Identify the input devices:
a. Monitor

vi

b. Printer
c. Keyboard
d. Mouse
2. Identify the output devices:
a. Monitor
b. Printer

ut this book
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l Occupational (NOS) is covered across Unit/s.

c. Keyboard

rning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
used in this book are described below.

d. Mouse
3. Which of the following is not a storage device?
a. Pen drive
b. Hard drive
c. Mouse
d. RAM
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UNIT 9.2: Internet and Network
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Understand the internet and network
Summarize

Exercise

2. Understand the use of different applications of internet
vi

9.2.1 Network
A network is a system of interconnected computers. A network is a group of two or more computer systems linked
together. There are many types of computer networks, including:

● Local Area Networks (LANs): The computers are geographically close together (that is, in the same building).
● Wide Area Networks (WANs): The computers are farther apart and are connected by telephone lines or radio
waves.

● Metropolitan Area Networks (MANs): A data network designed for a town or city.

9.2.2 Internet
Internet is an international network of networks that consists of
millions of private, public, academic, business, and government
packet switched networks, linked by a broad array of electronic,
wireless, and optical networking technologies. The Internet carries
an extensive range of information resources and services, such as
the inter-linked hypertext documents and applications of the World
Wide Web (WWW), the infrastructure to support email, and peer-topeer networks for file sharing and telephony. It is a global system of
interconnected computer networks that use the standard Internet
protocol suite (TCP/IP) to link several billion devices worldwide.
Applications of Internet

Fig. 9.2.1 Internet

Work: A major amount of the population relies on the Internet for work. Individuals working in the media world,
including journalists and researchers, depend on the Internet to keep up to date with the most current events. Their
first point of call is the Internet in order to source stories and find relevant information.
Social Aspects: This is probably the biggest reason why we use the Internet on a daily basis. Social networking sites
such as Facebook and Twitter have millions of users all over the world that enlist its services in order to communicate
with their friends and family. Due to the ability of accessing these websites on cell phones, the usage is constant. Also,
Internet programs such as Skype and MSN Messenger allow online users to chat via these services.
Education: The Internet is becoming more and more prominent in teaching within schools. The majority of schools
now use electronic projector systems that allow teachers to show the whole class an online program via a huge white
board in the room. In addition, students use the Internet on a daily basis to access relevant information for reports and
projects they need to do for their classes.
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Entertainment: The ability to purchase music online with a click of a button has changed the way people listen to their
favourite artists. People download music on a daily basis while websites such as YouTube allow individuals to watch
amusing videos for their entertainment free of charge.
Note: Railway reservation, online banking, bills pay and mobile recharge, entertainment and education are the most
common applications of internet.
What is E-mail?
Electronic mail, most commonly referred to as email or e-mail is a method of exchanging digital messages from an
author to one or more recipients. Modern email operates across the Internet or other computer networks. Some early
email systems required that the author and the recipient both be online at the same time, in common with instant
messaging.
What is a Web Search Engine?
A web search engine is a software system that is designed to search for information on the World Wide Web. The
search results are generally presented in a line of results often referred to as search engine results pages (SERPs). The
information may be a mix of web pages, images, and other types of files. Some search engines also mine data available
Participant Handbook
in databases or open directories. Top 5 search engines are

1. Google
2. Yahoo
3. Bing
4. Ask.com

About this book
This Participant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
National Occupational (NOS) is covered across Unit/s.
Key Learning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
symbols used in this book are described below.
…..
…..

5. AOL
Benefits of Internet

● The Internet carries an extremely large number of network services, including the World Wide Web, electronic
mail, Internet phone, audio, video, and file transfer services.

● Email is an important communications service available on the Internet. The concept of sending electronic text

messages between parties in a way analogous to mailing letters or memos predates the creation of the Internet.
Pictures, documents and other files are sent as email attachments. Emails can be Cc-ed to multiple email addresses.
Symbols Used

● Internet telephony is another common communications service made possible by the creation of the Internet.

Practical

Key Learning
Outcomes

Steps

Practical

Exercise

Notes

Unit
Objectives

Summarize

1. Browse the Internet using google.com and find the names of 5 Mobile Applications for Android.
_______________________________________________________________________________________________
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_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
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Symbols Used

Key Learning
Outcomes

Notes

Steps

Exercise
Practical

Unit
Objectives

Summarize

Exercise

1. Different types of network are:
a. LAN

vi

b. WAN
c. MAN
d. All of these
2. Full form of www is:
a. Work with work
b. World wide web

ut this book
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al Occupational (NOS) is covered across Unit/s.

c. World wide work

arning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
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d. World well wisher

3. Which of the following is not a search engine?
a. Google
b. Yahoo
c. Microsoft
d. Bing
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UNIT 9.3: Typing Practice
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
1. Understand about the keyboard

Practical

Summarize

Exercise

2. Learn how to type efficiently
vi

9.3.1 Know Your Keyboard
A keyboard is the set of keys that enables you to enter data into a computer.
Computer keyboards are similar to electric-typewriter keyboards but
contain additional keys. The keys on computer keyboards are often
classified as follows:

● Alphanumeric Keys: letters and numbers.
●

Punctuation Keys: comma, period, semicolon and so on.

●

Special Keys: function keys, control keys, arrow keys, Caps Lock key, and so on.

Fig. 9.3.1 Keyboard

Fig. 5.6.2 Elaboration of different keys

9.3.2 Some Special Keys and their Uses on a Keyboard
Cursor Movement Keys
Home: Move to start of the current line
End: Move to end of the current line.
Up: Move up single line.
Down: Move Down single line.
Left: Move left one character (letter).
Right: Move right one character (letter).
Ctrl+Up: Scroll up one paragraph.
Ctrl+Down: Scroll down one paragraph.
Ctrl+Left: Move left one word.
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Ctrl+Right: Move right one word.
Edit Commands
Enter: Start a new paragraph.
Delete: Erase the character to the right of the cursor.
Backspace: Erase the character to the left of the cursor.
Insert: Replace the text.
Tab: Move the cursor to the next tab stop.
Shift: Shift the character form from small to capital and vice versa.

9.3.3 Cursor or Insertion Point

An insertion point is the location on the screen where the next character
typed will be inserted. This location may be in a text document, a form
field, a Web browser address bar, or anywhere else on the screen that
allows text input.

Fig. 9.3.3 Cursor
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9.3.4 Body Postures
About this book

This Participant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
National Occupational (NOS) is covered across Unit/s.

Make sure you are sitting up straight, your feet flat on the floor. Keep your
elbows close to your body, your wrists straight and your forearms level, and
remember to take regular breaks.
Key Learning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
symbols used in this book are described below.

…..
…..

When you are ready to begin, start an exercise and strike the key requested.
Try not to look at the keyboard. It will be difficult at first but as the exercise
progresses you will find it becomes easier and your fingers will begin to
move without you consciously deciding which finger is associated with
which key. You may find it helpful to quietly say the name of the key as you
strike it. Don't let your mistakes cause you to lose heart, typing is a skill that
can be learned by practice.
Symbols Used

Key Learning
Outcomes

Exercise
Practical

Fig. 9.3.4 Correct body postures
Notes

Steps

Unit
Objectives

Summarize

Exercise

1. Which of the following is not a special key:
a. F6

vi

b. Ctrl
c. A
d. Alt
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About this book

This Participant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
National Occupational (NOS) is covered across Unit/s.
Key Learning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
symbols used in this book are described below.

2. Which of the…..
following belongs to Punctuation keys:
…..
a. Alt
b. Ctrl
c. F11
d. .
3. The ‘Enter’ key is used to:
a. Start a new paragraph.
b. Erase the character to the right of the cursor.
Symbols Used

c. Erase the character to the left of the cursor.
d. None of these.

Practical

Key Learning
Outcomes

Steps

Practical

Exercise

Notes

Unit
Objectives

Summarize

The home row of the keyboard is the most important to the touchtypist. When at rest the typist's fingers are positioned, lightly on the
A-S-D-F keys for the left hand, and the J-K-L-; keys for the right hand.
vi

●

The left index finger will control the F and G keys, the right index
finger will control the J and H keys.

●

The left middle finger will control the D key, the right middle
finger will control the K key.

●

The left ring finger will control the S key; the right ring finger will
control the L key.

●

The left little finger will control the A key, the right little finger will
control the ; key.

●

The spacebar is controlled by the right thumb.

Fig. 5.6.5 Typing

The home row
LEFT HAND

RIGHT HAND

LF

RF

MF

IF

IF

IF

IF

MF

RF

LF

A

S

D

F

G

H

J

K

L

;

The F and J keys often have small raised bumps on their tops, a physical aid for the typist. The locations of all the other
keys on the keyboard are learned in relation to these home keys so the typist must be able to find the home keys by
touch.
Using the raised bumps on the F and J keys as a guide, see if you can put your fingers on the home row correctly,
without looking at the keyboard. No peeking.
Practice the following words:
1. asdfg hjkl; asdfg hjkl; ;lkjh gfdsa asdfg hjkl; ;lkjh gfdsa ;lkjh gfdsa
2. ah had lag slag ah had lag slag ah had ah had lag slag
3. hash flash ask has hash flash ask has hash hash flash ask hash
4. dash gash lash dash gash lash dash gash lash dash gash lash
5. lad sash flag lad sash flag lad sash flag lad sash flag lad sash
168

Symbols Used

Practical

Telecom Terminal Equipment
Application Developer (Android)

Key Learning
Outcomes

Steps

Practical

Exercise

Notes

Unit
Objectives

Summarize

The third row of the keyboard is the Q-W-E-R-T-Y row.
●

The left index finger will control the R and T keys, the right index finger will control the Y and U keys.

●

The left middle finger will control the E key, the right middle finger will control the I key.

●

The left ring finger will control the W key, the right ring finger will control the O key.

●

The left littleAbout
finger
will control the Q key, the right little finger will control the P key.
this book
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This Participant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
National Occupational (NOS) is covered across Unit/s.

The QWERTY row

Key Learning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
symbols used in this book are described below.

LEFT HAND
LF
RF
MF
Q
W
E
A
S
D
Practice the following words:
…..

IF
R
F

…..

IF
T
G

IF
Y
H

IF
U
J

RIGHT HAND
MF
I
K

RF
O
L

LF
P
;

1. qwert yuiop qwert yuiop ; poiuy trewq poiuy trewq qwert yuiop qwert
2. till quail tight yell; will those feat lake hash till quail tight yell; will wire this flay queue; there rail sale gypsy is wire
this flay queue; there
3. usher wake yaw tide; quash their light rash that usher wake yaw tide;
Symbols Used

4. slit guide tale rage; the depth quest your these slit guide tale rage;
5. tale trash slide day; take urge wages wake typist tale trash slide day;

Practical

Key Learning
Outcomes

Steps

Practical

Exercise

Notes

Unit
Objectives

Summarize

Once you have mastered the first row of the keyboard, the Z-X-C-V-B row, you will have learned all the alpha keys on
the keyboard, the most popular punctuation keys. We will also introduce capitals letters in this lesson.
vi

Your keyboard should have two shift keys - one to the left, one to the right. The typist will use the little finger of their
inactive hand to work one of the shift keys when capitals are needed. So, if you are to type a capital R, you will strike
the R key with the index finger of your left hand while depressing the shift key with the little finger of your right hand.
The left index finger will control the V and B keys, and the right index finger will control the N and M keys.
●

The left middle finger will control the C key, and the right middle finger will control the , key.

●

The left ring finger will control the X key, and the right ring finger will control the . key.

●

The left little finger will control the Z key, and the right little finger will control the / key.

●

The left shift key is controlled by the left little finger and the right shift key is controlled by the right little finger.
The third row

LEFT HAND
LF
Q
A
Z

RF
W
S
X

MF
E
D
C

IF
R
F
V

IF
T
G
B

IF
Y
H
N

RIGHT HAND
IF
U
J
M

MF
I
K
,

RF
O
L
.

Some people find the downward stretching for the new finger positions awkward at first but it soon passes.
Practice the following words:
1. zxcvb nm,./ zxcvb nm,./ /.,mn bvcxz /.,mn bvcxz zxcvb nm,./ zxcvb
2. by, zip wean trying stump shrink rice ping/ mail by, zip wean trying
169

LF
P
;
/

Participant Handbook

3. king fan crick, chill block. back abbot. aflame/ mix king fan crick, chill
Symbols Used

4. zest win, thump skunk. plain muffin, knight/ exit zest win, thump skunk.
5. daring. choke bishop. admit twine sultan, sing/ roman daring. choke

Practical

Key Learning
Outcomes

Steps

Practical

Exercise

Notes

Unit
Objectives

Summarize

In our first three sessions we covered the first three rows of the keyboard. This being our fourth lesson, we cover the
fourth row. The number row.
vi

●

The left index finger will control the 4 and 5 keys, the right index finger will control the 6 and 7 keys.

●

The left middle finger will control the 3 key, the right middle finger will control the 8 key.

●

The left ring finger will control the 2 key, the right ring finger will control the 9 key.

●

The left little finger will control the 1 key, the right little finger will control the 0 key.

LF
1
Q
A
Z

pant Handbook

out this book

RF
2
W
S
X

LEFT HAND
MF
3
E
D
C
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The number row
IF
4
R
F
V

IF
5
T
G
B

IF
6
Y
H
N

IF
7
U
J
M

RIGHT HAND
MF
8
I
K
,

RF
9
O
L
.

LF
0
P
;
/

Practice the following numbers:
1. 12345 67890 12345 67890 09876 54321 09876 54321
2. 380, 157, 062, 519.238, 406, 925, 640, 502.798, 256
3. A1 S2 D3 F4 G5 H6 J7 K8 L9 ;0 9l 8k 7j 6h 5g 4f 3d 2s 1a
4. Moscow 013 Sofia 982 Nuuk 176 Riga 541 Vilnius 194
5. 32A Rome 174B Paris 985 Berlin 681 Madrid 704 Vienna
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_______________________________________________________________________________________________
_______________________________________________________________________________________________
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10. Soft Skills and
Professional Skills
Unit 10.1 – Time Management
Unit 10.2 – Communication Skills
Unit 10.3 – Assertiveness and Decision Making Skills
Unit 10.4 – Comprehension and Problem Solving Skills
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Key Learning
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Notes
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Unit
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At the end of this module, you will be able to:
1. Explain the importance of time management and that of being organized
Practical

Summarize

Exercise

2. Understand the importance of communication in the workplace
3. Practice effective communication in the workplace

vi

4. Understand the importance of decision making and assertiveness for your role
5. Practice decision making skills as required for your role
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UNIT 10.1: Time Management
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Understand the importance of time management and being organised at the workplace
Summarize

Exercise

vi

10.1.1 Time Management
What is Time Management?
●

Time Management refers to managing time effectively so that the right time is allocated to the right activity.

●

Effective time management allows individuals to assign specific time slots to activities as per their importance.

●

Time Management refers to making the best use of time as time is always limited.

Time Management includes:
1. Effective planning
2. Setting goals and objectives
3. Setting deadlines
4. Delegation of responsibilities
5. Prioritizing activities as per their importance
6. Spending the right time on the right activity

10.1.2 Being Punctual
●

Strengthens and reveals your integrity

●

Shows you are dependable

●

Builds your self-confidence

●

Shows your respect for others

●

Shows your humility
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10.1.3 Being Organised
•

Being more focused and goal-oriented

•

Being more productive

•
•
•

Providing a good example for those that work with you and for you
Working more economically.

Participant Handbook

Reduction in work clutter and consequently reduction in stress

About this book

•
•
•

Achieving a better work-life balance, which is very good for your health

This Participant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
National Occupational (NOS) is covered across Unit/s.
Key Learning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
symbols used in this book are described below.

Setting and reaching goals more efficiently

…..

Presenting a more positive business image and thus gain a better reputation

…..

•

Appropriate prioritisation of tasks

•

Becoming more flexible and more creative

•

Achieving more energy and enthusiasm for what you’re doing

•

Finding freedom from chaos and disorder

•

Reduction in obsolete or unneeded items

•

Increase in income from attention spent on bringing in new business and maintaining current customer
satisfaction

Symbols Used

Key Learning
Outcomes

Exercise
Practical

Notes

Steps

Unit
Objectives

Summarize

Exercise

1. List down your activities for a day. Then arrange them on the basis of their priority. Identify what is important and
what is not so important?
vi

____________________________________________________________________________________________
____________________________________________________________________________________________
2. What can you do to make sure that you are managing your time efficiently?
____________________________________________________________________________________________
____________________________________________________________________________________________
●

Prioritize

●

Work on the things timely
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UNIT 10.2: Communication Skills
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Understand the importance of communication in the workplace
Summarize

Exercise

2. Practice effective communication in the workplace
vi

10.2.1 Communication Skills
What is Communication?
●

Communication is the process of sending and receiving information among people.

●

The purpose of communication is to get your message across to others. In fact, a message is successful only
when both the sender and the receiver perceive it in the same way.

Why is Communication Important?
●

Critical element in your career and personal lives

●

Inspires confidence

●

Builds respect in business and social life

●

Helps make friends

●

Develops a distinct personality

●

Reveals your ability to others

Essentials of Good Communication
For effective communication, the Android Developer has to focus on four important things. They are:
1. Understanding the customer’s communication style
2. Clarity in communication
3. The art of listening
4. The art of asking questions

10.2.2 Clarity in Communication
The Android Developer should clearly communicate with peers/ seniors about tasks. Try to communicate in a way that
conveys your meaning and demonstrates respect for your listeners. To communicate with clarity be sure to:
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●

Know your point. Be crystal clear about what you want to achieve as a result of your communication.

●

Limit yourself to the main points. If you say anything more than that you confuse your listener. Anything less
and your message lacks substance.

●

Focus on the individual’s behaviour and avoid making slanderous remarks when speaking.

10.2.3 The Art of Listening
Effective listening is an active endeavour. It’s much more than just hearing what customers say. Good listeners project
themselves into the customer’s mind. Through effective listening, the Android Developer demonstrates concern for
the customer’s needs by selecting appropriate merchandise to present to the customers.
Techniques for active listening include:
●

Repeating or rephrasing requirement/information

●

Summarizing conversations

●

Tolerating silences

10.2.4 The Art of Asking Questions/Probing
Developers should ask questions for several reasons. First, questions get the customer to specify their requirement. By
asking questions, developers encourage customers to actively engage in a conversation rather than passively listening
to them. This will help them in conceptualizing their application. Developers can collect valuable information using the
right questions to thoroughly documenting the process flow for their software.
Here are some guidelines for effective questioning:
●

Encourage longer responses. Don’t ask questions that can be answered with a simple “Yes” or “No”. For example,
ask, “What do you know about this brand?” rather than “Have you heard of this brand?”

●

Space out questions. When an executive asks several questions one right after the other, customers may feel
threatened. One method for spacing out questions is to encourage customers to elaborate on their responses.

●

Ask short, simple questions. Avoid questions with two or more parts. When faced with complex questions,
customers might not know which part to answer, and you might not know which part of the question is being
answered.

●

Avoiding leading questions. Leading questions just put words into the customer’s mouth and don’t tell the
salesperson what the customer is actually thinking. The question –Why do you think this is a good service?” gets
at a customer’s positive thoughts but doesn’t reveal their reservations.
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This Participant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
National Occupational (NOS) is covered across Unit/s.
Key Learning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
symbols used in this book are described below.
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Exercise
Practical
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Summarize

Exercise

1. Why is communication important?
__________________________________________________________________________________________
vi
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Exercise

icipant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
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Summarize

1. Share an experience when you were angry with someone for not paying proper attention to you while you were
talking.

ning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
used in this book are described below.
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UNIT 10.3: Assertiveness and Decision Making Skills
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Understand the importance of assertiveness
Summarize

Exercise

2. Understand the importance of decision making skills
vi

10.3.1 Assertiveness
Sometimes a customer will demand special attention and will ask for every favour he/she can get. An Android Developer
should be able to communicate clearly what kind of behaviour is acceptable and what is not. This doesn’t mean putting
a customer back in his/her place in an aggressive manner. An Android Developer is just communicating what he/she
wants in a calm and assertive manner.
Assertive Individuals
●

Stand up for their rights while respecting the rights of others.

●

Communicate what they want in a clear manner.

●

Have positive self-esteem and a good self-image.

Being Assertive
●

While on phone use a pleasant firm voice, have clear pronunciation, maintain moderate speed and pitch, must
have proper information.

10.3.2 Decision Making Skills
One good customer service skill you can have is that of taking good decisions. When your customer has a problem you
have to decide what action to take and how to fix it. If you don’t do anything you’ll have one grumpy client.
You have to see which decisions have the biggest benefit. You have to ask yourself what choice will make the biggest
positive impact. Always take action.
As a customer service representative you are responsible for helping the customer out as best as you can. You can help
him in various ways. Maybe you only have to point out certain facts to them.
Anatomy of a Decision
1. Define the problem
2. Reevaluate the situation
3. Gather information
4. Think of alternatives
5. Choose an alternative
6. Put your decision to work

178

Telecom Terminal Equipment
Application Developer (Android)

Symbols Used

Key Learning
Outcomes

Notes

Steps

Exercise
Practical

Unit
Objectives

Summarize

Exercise

1. Tick the assertive statement
vi

Read the following statements made by 5 employees - Employee 1 to 5.
Manager: Though it is 7pm, I want you to finish the work today itself. We have to deliver this tomorrow at 11 a.m.
a) Employee 1: This is very difficult. I am sorry but I cannot do this. My working hours get over at 5.30 pm.
b) Employee 2: Okay but it is really difficult. If you still insist, I will do it.
c) Employee 3: No, this cannot be done. My wife is not well. I have to be back home on time. I am already late.
d) Employee 4: Yes, I understand but it is difficult for me to stay back. I am taking some work home. I can be in
office early tomorrow and can finish off the rest.
e) Employee 5: This can be done tomorrow too. If you pressurize, I cannot help it.
2. What factors did you consider before taking the decision?
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________

t Handbook

____________________________________________________________________________________________

ut this book

ticipant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
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3. Think of a situation in your personal life when you had to take a decision. What all things you considered before
taking the decision? Share the experience.
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
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UNIT 10.4: Comprehension and Problem Solving Skills
Symbols Used

Key Learning
Outcomes

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Practical

1. Identify customer’s problems and offer a solution to them
Summarize

Exercise

Participant Handbook

vi

10.4.1 Problem Solving Skills
About this book

This Participant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
National Occupational (NOS) is covered across Unit/s.

For an Android Developer to work effectively and efficiently, it is necessary to identify and comprehend problems right
at the first step. It helps in achieving more work in less time.
Key Learning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
symbols used in this book are described below.

…..
…..

Problem-Solving
●

Recognize that there is a problem

●

Identify the problem

●

Generate alternative solutions

●

Evaluate the solution

●

Choose among the alternative solutions

●

Symbols
Used
Implement

Key Learning
Outcomes

Exercise
Practical

the chosen solution
Notes

Steps

Unit
Objectives

Summarize

Exercise

1. Choose any example from above and solve it using the following 3 steps:
vi

a. Identify and comprehend the problem
b. Problem solving process
c. Educate customer & communicating the resolution
2. List any two barriers to effective problem solving.
a. ______________________________________________________________________
b. ______________________________________________________________________
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1. There has been a power failure for the past 2 working days and there are deliverables where testing and publishing have to be completed. How will you escalate the issue and resolve the issue?

rning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
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11. Language Skills
Unit 11.1 – Listening Skills
Unit 11.2 – Speaking Skills
Unit 11.3 – Reading and Comprehension Skills
Unit 11.4 – Writing Skills
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Key Learning Outcomes

Key Learning
Outcomes

Notes

Steps

At the end of this module, you will be able to:
1. Understand the importance of listening as a skill for an Android Developer
Practical

Summarize

Exercise

2. Practice effective listening skills
3. Use effective speaking skills in your role

vi

4. Demonstrate reading and keep yourself updated on latest news
5. Practice effective writing skills
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UNIT 11.1: Listening Skills
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Notes
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Unit
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At the end of this unit, you will be able to:
1. Understand the concept and importance of listening skills for an Android Developer
Summarize

Exercise

11.1.1 Listening Skills
vi

What is listening?
Listening is one of the most important skills we can possess, but it often gets overlooked. Listening is receiving language
through the ears. Listening involves identifying the sounds of speech and processing them into words and sentences.
Listening is the ability to accurately receive messages in the communication process. A good listener will listen not only
to what is being said, but also to what is left unsaid or only partially said. Listening involves observing body language
and noticing inconsistencies between verbal and nonverbal messages. For example, if someone tells you that they
are happy with their life but through gritted teeth or with tears filling their eyes, you should consider that the verbal
and non-verbal messages are in conflict. How well you listen has a major impact on your job effectiveness and on the
quality of your relationships with the customers.
We listen:
●

To obtain information

●

To understand

●

To learn

Importance of listening for your job role:
An Android Developer is the face with whom customers interact. So the role of listening is very crucial to your job.
As an Android Developer, you should:
●

Hear and understand the requirements correctly

●

Interpret the requirement so as to be able to create the process flows

●

Create use cases with the information gathered

●

Liaison and coordinate with peers and superiors

●

Gauge customer’s communication style and respond appropriately

Guidelines for effective listening
If you try and follow these guidelines while listening, you will become a better listener.
1. Stop Talking
We have two ears but only one mouth. Don’t talk, although you may need to clarify. Do so only when the other person
has finished speaking.
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2. Prepare Yourself to Listen
Focus on the speaker. Put other things out of mind.
3. Put the Speaker at Ease
Help the speaker to feel free to speak, especially in your case it would be the customer. It may also be your colleague
or superior. Remember their needs and concerns. Nod or use other gestures or words to encourage them to continue.
4. Remove Distractions
Focus on what is being said: don’t do other activities such as scribbling on paper, shuffling papers, arranging your desk,
looking out of the window, etc. Avoid unnecessary interruptions.
5. Empathize
Try to understand the other person’s point of view. Look at issues from their perspective. Let go off preconceived ideas.
6. Be Patient
A pause, even a long pause, does not necessarily mean that the speaker has finished. Never finish a sentence for
someone.
Participant Handbook

7. Avoid Personal Prejudice
About this book

Try to be impartial. Do not get irritated or get biased due to the person’s habits or mannerisms.
This Participant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
National Occupational (NOS) is covered across Unit/s.

Key Learning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
symbols used in this book are described below.

8. Listen to the Tone
…..
…..

Volume and tone of voice, both add to what someone is saying.
9. Listen for Ideas – Not Just Words
You need to get the whole picture, not just isolated bits and pieces.
10. Wait and Watch for Non-Verbal Communication
Gestures, facial expressions, and eye-movements can all be important. This will be useful while interacting directly with
your friends, colleagues and superiors.
Symbols Used
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Practical

Notes
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Unit
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Summarize

Exercise

1. What are the three objectives of effective listening?
vi
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Summarize

The speaker is the customer and the listener is the Android Developer. The speaker explains his needs and requirements
without explicitly stating the kind of phone/device for which the application had to be created.

ticipant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
Occupational (NOS) is covered across Unit/s.
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You are allocated 10 minutes for the conversation - the listener should listen attentively to the speaker and exhibit
active listening and at the end manage to gather all requisite information for the solution.

ning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
used in this book are described below.
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UNIT 11.2: Speaking Skills
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At the end of this unit, you will be able to:
1. Understand the concept and importance of speaking skills
Summarize

Exercise

vi

11.2.1 Speaking Skills
What is speaking?
Speaking is an interactive process in constructing meaning that involves producing, receiving, and processing
information orally.
Importance of speaking for your job role:
As an Android Developer, it is very important to be effective at speaking. So, how you speak to the customers creates an
image in the mind of the customer. So you have to speak effectively. Practice is the key for effective speaking. All good
speakers and successful people practice a lot before speaking. If the listener doesn’t understand what you are saying,
the speaking skills are of no use.
As an Android Developer, you should:
●

Be Prepared

●

Know your content well

●

Use a simple language

●

Customers will understand better if examples are used to explain your understanding of their requirement

●

Be aware of your body language so that it shows in your voice

●

Discuss self-performance criteria with the supervisor

●

Probe customers appropriately to understand the nature of the problem if they complain that the developed
product only partially meets their requirement

●

Avoid using jargons/technical terms when communicating with customers

Components of Speaking Skills
The important components of speaking skills are:
●

Tone

●

Comprehension

●

Grammar

●

Vocabulary

●

Pronunciation

●

Fluency
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●

Body language

●

Rate of Speech

Tone
Tone involves the volume you use, the level and type of emotion that you communicate and the emphasis that you
place on the words that you choose. If you speak with lack of energy and in a monotonous tone, then certainly the
customer will get bored.
Comprehension
For oral communication, it certainly requires a subject to respond, to speech as well as to initiate it.
Grammar
It is needed that you arrange a correct sentence in conversation. The utility of grammar is also to learn the correct way
to gain expertise in a language in oral and written form.
Vocabulary
One cannot communicate effectively or express their ideas both in oral and written form if they do not have sufficient
vocabulary. Without vocabulary nothing can be conveyed. So, without mastering vocabulary sufficiently in English you
will not be able to speak English or write English properly.
Pronunciation
Pronunciation is the way to produce clearer language when you speak. It deals with the phonological process that
refers to the component of a grammar made up of the elements and principles that determine how sounds vary and
pattern in a language. Pronunciation is the knowledge of studying about how the words in a particular language are
produced clearly when people speak. In speaking, pronunciation plays a vital role in order to make the process of
About this book easy to understand.
communication
Participant Handbook

This Participant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
National Occupational (NOS) is covered across Unit/s.

Fluency

Key Learning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
symbols used in this book are described below.

Fluency can be defined as the ability to speak fluently and accurately. Fluency means speaking at a normal speed
without hesitation, repetition and self-correction. To be fluent it’s important, that you don’t use fillers like “you know”,
“I mean”,“ums”, “ers”,“aaahhhh”, etc.
…..
…..

Body language
Body language means communicating through body posture, gestures, facial expressions and tone of voice. Body
language must be in sync with your words; otherwise it is likely to confuse the customers. Positive body language is
important in supporting your words and ensuring that your message is understood correctly.
Rate of Speech
A slow
rate
of speech makes the conversation disinteresting. Speak at a moderate pace and with appropriate volume.
Symbols
Used
An executive should match his rate of speech with that of the customer.
Key Learning
Outcomes

Exercise
Practical

Notes

Steps

Unit
Objectives

Summarize

Exercise

1. Why is body language important for an Android Developer?
vi

__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
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About this book Handbook
Participant

This Participant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
National Occupational (NOS) is covered across Unit/s.

Key Learning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
symbols used in this book are described below.
…..
…..

2. Write any five components of speaking.
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
Symbols Used

Practical

Steps

Practical

Exercise

Notes

Unit
Objectives

Summarize

I, Me, Myself
vi

●

Get divided in pairs.

●

One person out of each pair has to talk for 2 minutes non-stop about whatever subject they like, however they are
not allowed to use the words; I, me, myself, mine or my.

●

Both speaker and listening party are not allowed to ask any questions.

●

The listener is not allowed to show any facial expressions such as nodding, shaking their head, smiling or frowning.

ant Handbook

ut this book

Key Learning
Outcomes

articipant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
al Occupational (NOS) is covered across Unit/s.

arning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
ls used in this book are described below.

●

Every time the speaker mentions any of the forbidden words above, the other person should draw a cross on a
paper.

Pick a topic
●

Every one has to speak up for one minute on that topic. When you speak up, you must first summarise the previous
person’s views before providing your own inputs. However, in this round if anyone makes a mistake and skips this
summary, he is forced to drop out for the remainder of the discussion. Continue until you have only two people
talking or till the topic has been exhausted.

mbols Used

arning
mes

ical

Notes
Steps

Notes

Unit
Objectives

_______________________________________________________________________________________________
Summarize

Exercise

_______________________________________________________________________________________________
_______________________________________________________________________________________________
vi

_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
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UNIT 11.3: Reading and Comprehension Skills

bols Used

ning
es

Unit Objectives

al

1. Understand the concept and importance of reading and comprehension skills.

Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Summarize

Exercise

11.3.1 Reading Skills
vi

What is Reading?
Reading refers to the specific abilities that enable a person to read with independence and interact with the message.
Importance of Reading Skills:
Good reading skills help you to comprehend ideas, follow arguments, and detect implications. You can extract from the
writing what is important for the particular task you are employed in. As an Android Developer, you need to:
●

Read technical literature/parameters (related to mobile apps)

●

Read system concepts and flows (for mobile apps)

●

Read and maintain records and process documents

●

Read and understand manuals, requirement documents

●

Read health and safety instructions, memos, reports etc

Techniques for good reading skills:
Given below are three techniques for effective reading:
●

Scanning

●

Skimming

●

Reading for Detail

Scanning:
Scanning is used when you need to look for a specific piece of information in a given text. For scanning, look over the
selection quickly to locate the particular piece of information you need and read only that information, but carefully.
Once you find the required information, stop reading. Scanning is a fast form of reading that does not pay attention to
every detail given in the text.
Skimming:
Skimming, like scanning, is a quick type of reading. Unlike scanning though, the goal of skimming is to learn the main
points in a larger selection of writing rather than answer one specific question. When you skim milk, you take the richest
part off the top. Likewise, when you skim a reading passage, you should be pulling all the most essential information
out of a piece. The most straight forward way to skim a given passage is to read the entire first paragraph, the entire
last paragraph and read the first sentence of each additional paragraph in between. In doing so, you will be able to
identify the theme of the passage.
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Reading for Detail:
Careful reading or reading for detail is probably the most commonly used reading strategy. This is a slower reading
process that starts at the beginning of a passage and proceeds to the end. When reading for detail, you should read
every sentence, but you should not try to know the exact meaning of each word. Even native speakers infer the meaning
of unknown words as they read.
Practice reading these 2 passages and then answer the questions given below:
Passage 1
The ICT (Information and Communication Technology) industry remains one of the most vibrant and dynamic global
markets; as more and more people are getting connected, new applications and services are being developed and users’
online experiences are expanding throughout the world. Living in a networked society certainly brings a host of exciting
prospects, but also raises questions about how new technologies and services can best be used to achieve society’s
goals. In this increasingly digital environment, some key questions need to be addressed to assess the readiness of
countries’ legal and regulatory frameworks and assist policy-makers and regulators in pushing forward their national
digital agendas within the context of a globalized, connected world.
Questions:
a) What is ICT industry all about?
___________________________________________________________________________________________
___________________________________________________________________________________________
b) Why ICT industry is still one of the most vibrant and dynamic global market?
___________________________________________________________________________________________
___________________________________________________________________________________________
c) What are the pros and cons of living in a highly networked society?
___________________________________________________________________________________________
___________________________________________________________________________________________
d) Who are responsible for addressing the key questions related to Telecommunication industry?
___________________________________________________________________________________________
___________________________________________________________________________________________
Passage 2
No other industry touches as many technology-related business sectors as telecommunications, which, by definition,
encompasses not only the traditional areas of local and long-distance telephone service, but also advanced technologybased services including wireless communications, the Internet, fiber-optics and satellites. Telecom is also deeply
intertwined with entertainment of all types. Cable TV systems, such as Comcast, are aggressively offering local
telephone service and high-speed Internet access. The relationship between the telecom and cable sectors has become
even more complex as traditional telecommunications firms such as AT&T are selling television via the Internet, and
competing directly against cable for consumers’ entertainment dollars.
Questions
a) Which industry touches technology business at a high rate?
___________________________________________________________________________________________
___________________________________________________________________________________________
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b) What is the definition of telecommunication?
___________________________________________________________________________________________

Participant Handbook

___________________________________________________________________________________________
About this book

c) What is Cable TV system offering?

This Participant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
National Occupational (NOS) is covered across Unit/s.
Key Learning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
symbols used in this book are described below.

___________________________________________________________________________________________

…..
…..

___________________________________________________________________________________________

d) What are the advanced technologies based services?
___________________________________________________________________________________________
___________________________________________________________________________________________
e) Why relation between telecom and cable sectors has become complex?
___________________________________________________________________________________________
___________________________________________________________________________________________

Symbols Used

Key Learning
Outcomes

Notes

Steps

Exercise
Practical

Unit
Objectives

Summarize

Exercise

1. Write the three techniques of effective reading.
vi

__________________________________________________________________________________________

nt Handbook

__________________________________________________________________________________________
__________________________________________________________________________________________

ut this book

rticipant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
al Occupational (NOS) is covered across Unit/s.

__________________________________________________________________________________________

rning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
s used in this book are described below.

2. Write three ways in which you could skim while reading.
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________

bols Used

ning
mes

cal

Notes
Steps

Notes

Unit
Objectives

_______________________________________________________________________________________________
Summarize

Exercise

_______________________________________________________________________________________________
_______________________________________________________________________________________________
vi

_______________________________________________________________________________________________
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UNIT 11.4: Writing Skills

bols Used

rning
mes

Unit Objectives

cal

1. Understand the concept and importance of writing skills.

Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
Summarize

Exercise

11.4.1 Writing Skills
vi

What is Writing?
Writing is a medium of communication that represents language through the inscription of signs and symbols.
Importance of Writing Skills
As an Android Developer you will use your writing skills to write mails, reports and communicate effectively at work.
It is very crucial to have effective writing skills because often you will communicate with others in the organization
through mails or written reports. For a brief writing style, omit needless words, combine sentences wherever necessary
and reframe the sentences in the best possible way.
As an Android Developer, you should:
•

Plan, organize, and write and assemble all useful information

•

Determine what’s important and choose what to leave out

•

Group the information logically

•

Formulate correct sentences without any grammatical errors and record precise and clear information

Tips
Writing is one of the most critical English language skills. Many English learners struggle with writing error-free
sentences. Here is a list of things to keep in mind while writing in English:
1. Consistency in the usages of tenses
Make sure that you do not switch tenses while conveying the same idea.
•

I went to my office yesterday and do work. (Incorrect)

•

I went to my office yesterday and worked. (Correct)

•

I wake up every day at 6 a.m. Then I had breakfast with my parents. (Incorrect)

•

I wake up every day at 6 a.m. Then I have breakfast with my parents. (Correct)

2. Subject Verb Agreement
This is one of the most common errors made in written English. It is important to choose the correct word form that
agrees with the subject of the sentence.
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•

He like Android phones. (Incorrect)

•

He likes Android phones. (Correct)

•

I develops software applications. (Incorrect)

•

I develop software applications. (Correct)

3. Usage of Articles
Since many foreign languages do not require the use of articles as much as the English language, this is another
common mistake in English writing made by learners.
•

I saw movie yesterday. (Incorrect)

•

I saw a movie yesterday. (Correct)

•

He liked book written by my father. (Incorrect)

•

He liked the book written by my father. (Correct)

4. Capitalisation
The first word of a sentence and proper nouns usually start with capital letters.
he needs to see a Doctor. (Incorrect)

•

Participant Handbook

•

He needs to see a doctor. (Incorrect)

•

Will you meet amit tomorrow? (Incorrect)

About this book

•

This Participant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
National Occupational (NOS) is covered across Unit/s.

Key Learning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
symbols used in this book are described below.

Will you meet Amit tomorrow? (Correct)
…..
…..

5. Spellings
There are some words in English which have confusing spellings. It is important to use spell-check to avoid unnecessary
mistakes.
•

The principle of the school asked the students to keep quiet. (Incorrect)

•

The principal of the school asked the students to keep quiet. (Correct)

•

The bus was stationery for a long time. (Incorrect)

•

The
bus was stationary for a long time. (Correct)
Symbols Used
Key Learning
Outcomes

Exercise
Practical

Notes

Steps

Unit
Objectives

Summarize

Exercise

1. Why is writing skill so important for an Android Developer?
vi

____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
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12. Program Wrap-Up
and Getting
Started
Unit 12.1 – Interview
Unit 12.2 – Questions in an Interview
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Symbols Used

Key Learning Outcomes

Key Learning
Outcomes

Notes

Steps

At the end of this module, you will be able to:
1. Understand what is an interview

Practical

Summarize

Exercise

2. Develop the skills to participate in an interview effectively
3. Know the commonly asked questions in an interview
4. Revise and integrate the learnings of the training program
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UNIT 12.1: Interview

bols Used

ning
mes

al

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
1. Know what is an interview
Summarize

Exercise

12.1.1 Importance of the Interview
vi

●

Interviews are an opportunity to showcase yourself – your strengths, achievements and personal qualities.

●

They also allow for two-way communication and interaction to understand the fit between candidate and employer.

●

Interview is the step which everyone has to take in order to get a job. Hence one has to be fully prepared while
appearing for an interview.

12.1.2 Importance of the Interview
While appearing for an interview keep in mind the following steps:
●

Greeting – Have a smile on the face and politely address the interviewer by saying good morning or good afternoon
(whatever is relevant). While shaking hands (if offered), make sure to have a first eye contact with the interviewers
which reflects the confidence.

●

Introduction- This refers to the basic introduction which the interviewer or the interviewee gives before commencing
the interview, e.g. name, designation etc.

●

Ice-breaker/Small talk- This refers to the first interaction between the interviewer and the interviewee.

●

Questions – This includes all the questions whether general or specific which an interviewer asks and also the
questions which an interviewee asks the interviewer. We would be discussing in detail all the questions in the next
session.

●

Summary Statement – Before closing an interview, interviewer or interviewee sum up the whole interview by
briefly stating/repeating the points discussed between them during the interview.

●

Closing – While closing the interview, the interviewee is required to briefly restate his strengths and link them to
the role being discussed in the interview. Thank each interviewer on the panel individually and request for the
contact information if it’s not known already.

●

Thank you and Follow-Up – It is essential to send a thank you correspondence within 24 hours either by a formal
letter or an e-mail. The interviewers also follow-up the contacts in order to check the status on hiring decision
which is based on the employer’s timeline as discussed during the interview.
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12.1.3 Importance of the Interview
Read the sentences given and mark them as dos or don'ts, in relation to an interview:
Table 12.1 Sample of dos and don'ts of interview
Sentence
Dos
Be yourself
Burp while talking!!!
Just out from a ‘powder factory’ …..(has worn too much
make-up)
Reach just about the right time for the interview
Just barge in the cabin/ office
Forget to greet the receptionist/ don’t respond
Think before you speak
Do your homework - Visit the company website
Take time to think (TTTT)
Wear bright coloured clothes on the D-day
Emphasis on your strengths
Argue/ Debate with the interviewer
Chew gum during the interview.
Review your educational and work experiences
See your documents flying out of the file…. (Being clumsy)
Thank the interviewer
Have the ‘they need me’ attitude
Maintain eye contact and good body language
Only give monosyllabic answers.(depends on the kind of
questions asked…in-between)
Carry a copy of your resume
Remember the interviewer’s name
Wear dangling and noisy accessories
Brag about yourself
Practice your talk
Display sense of humour (depends on the seniority of the
interviewer and the kind of interview)
Fidget with your hair while awaiting your turn
Accept criticism gracefully
Answer questions tactfully and truthfully
Prepare yourself
Have a limp handshake
Don’t chew Gum
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Follow up correspondence within 24 hours
Wear a smile during an interview
Do not summarize the interview
Ask
questions
related to your salary
Symbols
Used

s book

Handbook is designed to enable training for the specific Qualification Pack(QP). Each
ional (NOS) is covered across Unit/s.
Key Learning

Notes

Steps

Outcomes
ectives for the specific NOS
mark the beginning of the Unit/s for that NOS. The
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Exercise
Practical

Exercise

Unit
Objectives

Summarize

1. Have you ever faced an interview? What happened? What according to you happens in an interview?
vi
___________________________________________________________________________________________

___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________

Used

Notes
Notes

Steps

Unit
Objectives

_______________________________________________________________________________________________
_______________________________________________________________________________________________
Summarize

Exercise

_______________________________________________________________________________________________
vi

_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
_______________________________________________________________________________________________
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UNIT 12.2: Questions in an Interview

bols Used

rning
mes

cal

Unit Objectives
Notes

Steps

Unit
Objectives

At the end of this unit, you will be able to:
1. Understand the importance of effectively answering questions during the interview process
Summarize

Exercise

12.1.1 Questions in an Interview
vi

1. Tell us something about yourself.
Or
Run us through your resume.
●

This is usually the first question you would face in any interview.

●

The basic purpose of this question is to start the communication and put the candidate to ease.

To answer this question, start with some information about your family background, educational qualifications and
work experience. Focus on the things you have learnt during the training. Confidence is the most important factor to
keep in mind while answering this question. Talk with confidence and speak clearly without hesitation.
Try to speak for not more than 2 minutes.
Sample Answer:
My name is XYZ. I live in New Delhi. I have completed Higher Secondary Part 2 form ABC School. My father runs a
shop and my mother is a house-wife. I have a work experience of 1 year with DEF Company Ltd. I love to play football/
cricket and watch movies.

Sample Answer 2:
My name is LMN and I live in Srinagar. I have passed 12th standard form PQR School. There are 4 members in my
family, my father, mother and my elder sister. My father is a businessman and my mother is a school teacher. My
sister works as a language trainer. I am a big fan of football and I was the captain of the school football team.

2. How would you describe yourself as a person?
Or
How are you as a person?
The main purpose of this question is to see if you have some of those qualities which employers look for in their
employees like – dedicated, performance oriented, hardworking, etc. So, pick one of your qualities which employers
are looking for and offer it as an answer. The answer to this question should ideally be in one line.
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Sample Answer 1:
I am an ambitious person with passion to learn.
Sample Answer 2:
I am a hard working person and I like to work in teams.

3. Where do you see yourself 3 years from now?
Or
Where do you see yourself 3 years down the line?
The purpose of this question is to see if you are ambitious and also to check your stability with the company.

Sample Answer 1:
“In three years from now, I see myself at a more responsible position where my company treats me as an asset and
hope to grow with this company.”
Sample Answer 2:
Three years from now, I see myself working with this company at a position where I am responsible for handling a
team.

4. What is your greatest strength?
Or
What are your strengths?
To answer this question – analyse the requirements of the position you have applied for and make a list of the qualities
a person working in that profile should have.
Pick up the qualities you have out of them and offer them as an answer. For e.g. Some of the qualities people applying
for jobs in Telecom & software development industry are: Patience, fluency in English, good listening skills, positive
attitude, team player etc.
This is quite an expected question so you must go prepared with an answer for this question well in advance.
Sample Answer:
For e.g., some of the qualities people applying for jobs in Android development must have are: patience, fluency in
English, good listening skills, positive attitude, problem solving & analytical skills, etc.
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Some of the strengths you may possess:
● Hard worker
● Punctual
● Determined
● Able to prioritize
● I have the ability to cope with failures and try to learn from my mistakes.
● Commitment to my work
● Love to learn new things
● I am a team player and work well with others
5. What are your weaknesses?
You must understand that it is perfectly normal for any human being to have some weaknesses. What is more important
is to identify them and work on them.
So, if you are asked this question in the interview – stay calm and admit that you have weaknesses. There are two ways
for you to answer this question now.
a) Offer a totally un-related weakness. For e.g. “I am a very emotional person. I at times even get emotional while
watching movies.”
b) “I think I can work a little more on my technical skills as I believe it will help me with my career.”

Sample Answer:
I have to work on having more patience and giving myself a break, because I always want everything done at once.

6. Will you be comfortable with working for late hours? Do you have any health problems?
Working as a developer means you might have to work for late hours when there are deadlines. You have to be
prepared for this. If you have health issues, this might be tough on you, so be clear.
7. How do you rate your communication skills?
Communication skills play an important role in almost all the jobs you perform. Some need you to communicate
internally with your team members, boss or management while others need you to communicate with customers.

Sample Answer:
My communication skills are fairly decent. I am constantly taking advantage of opportunities to develop my
communication skills by listening, reading and writing.
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8. Can you speak for two minutes on one of these topics?
You will be given some general topics to see your communication skills, on the spot thinking capability etc. So, read a
lot and be ready to speak on some general topics.
Topics may include:
a) Current Issues
b) Hobbies
c) Most memorable day in life
d) Favourite movie
e) How did you spend your last weekend?
f) My training experiences
9. How do you rate your listening skills?
One of the key factors in communication skills and being a good team player lies in your listening skills. If you don’t
have them, develop them. Offer above average or good as an answer.

Sample Answer:
I am a good listener. I carefully listen to others without interrupting and speak only when it is required.

10. Do you consider yourself as a team player?
Or
Are you a team player?
Working for any company these days means being a team player. So, the obvious answer to this is “Yes”. You may quote
some examples where you worked as a team.

Sample Answer:
I enjoy working with others. I also like working in groups because it gives me a chance to share ideas and understand
different perspectives and viewpoints.

11. How long do you expect to work for us if given an opportunity?
This question aims to find out your stability and see if you would jump at the first opportunity offered to you. To
answer this question, you can just say that, “I intend to stay as long as I’m learning and growing & both of us are happy
with the work.”
Sample Answer:
Given an opportunity, I see this company as a long term career prospect and time and build my career here.
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12. Why should we hire you?
To answer this question, you need to be prepared well in advance.
Read through the requirements of the job properly and match the qualities, skills and experience you have with the
requirement. Now offer this as a reason for you to be hired.
Sample Answer:
I am a keen learner and I believe I have necessary skills required to be successful at my job. I am also a team-player
so that will help me to adapt to different situations and work better.

13. Do you think you can work under pressure?
Work and pressure are always going to co-exist. It might be the pressure at work or on personal front but you should
be able to deal with it. So, the answer to this question should be “Yes” backed up with some example where you
worked under pressure.
Sample Answer:
Yes I can work under pressure. I understand that every job comes with responsibilities and pressure will always be
there. I have skills and patience to cope with work pressure.
14. Are you comfortable with learning new technologies?
Modern businesses run on technologies. So, you should be happy to learn them. Say “YES”.
Sample Answer:
I am comfortable with learning new technologies as it will help me to perform my job in a better way. It will also help
me to enhance my capabilities.
15. Would you leave us if another company offers you Rs. 2,000 more than us?
By asking this question the interviewer tries to analyse if the candidate will leave the job for a couple of thousands.
Recruiting a candidate costs money to the company so they would like to hire somebody who has some loyalty towards
the company.
You can answer this question by saying that though you know the attraction of money every job offers but you would
first try to analyse the growth opportunities with both the jobs. If your present company can offer you the desired
growth with the industry trend, you would not switch. You will discuss the issue with your senior and ask his views
on your growth in the present job and if you see that there is a potential to grow in the present job, you will stick
otherwise you will politely inform him about your decision to move ahead in life.
Sample Answer:
I understand the attraction of money, but to be successful, experience and growth are also important factors. My aim
is to grow vertically and not horizontally so only an increase in salary will not help me to fulfil my ambition.
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Symbols Used

Practical

Key Learning
Outcomes

Steps

Practical

Exercise

Notes

Unit
Objectives

Summarize

Questions and Answers
vi

Make pairs. In each pair, one person will act as an interviewee and another the interviewer. Both have to present the
whole process of the interview in front of the group.
Think of the answers to the questions above and answer the following questions:
1. Tell us something about yourself.
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
2. Where do you see yourself 3 years from now?
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
3. What is your greatest strength?
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
4. What are your weaknesses?
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
5. Will you be comfortable with working in shifts? Do you have any health problems?
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
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6. How do you rate your communication skills?
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
7. How do you rate your listening skills?
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
8. Do you consider yourself as a team player?
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
9. How long do you expect to work for us if given an opportunity?
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
10. Why should we hire you?
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
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11. Do you think you can work under pressure?
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
12. Are you comfortable in learning new technologies?
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
13. How do you handle pressure? Do you like or dislike these situations?
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
14. What are your computer skills and what software applications have you used?
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
15. How would you educate yourself about the products that we sell?
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
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