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T D)
ICT Fundamentals
x

After completing this unit students will be able to: 0E
e Define ICT (Information and Communication Technology)

Define Computer. \9
Differentiate between data and information, along with % les.
Summarize the different developments in the histo o@ puters.
Define hardware and software &
Identify advantages and disadvantages of dail lic

= Communication applications

= Measurementapplications
» Applications in manufacturin 'n@iyies
» Advantages & disadvantage% devi
= Applications of the ICT de%s busi@ld daily life
e Identify various ICT devices 0 (b»
e Identify the use of ICT devic
. Communicati
. Measureme

).

navigati
. Ap Iiérs in né’biacturing industries (robotics used in manufacture and
9 p;& n@é rol).

ions of ICT e.g:

icatiahs (print media, digital media, mobile phone, etc.)
pp@ s (digital experiments, weather stations,

>

1.1 Informa and Communication Technology (ICT)

Informatio ommunication Technologies (ICT)
is defin a set of computing tools that
collectively “allow people and organizations to
interact in the digital world. ICT is also used to refer
to the merging of telephone networks with %
computer networks through a single link system.
ICT is an umbrella term that includes
communication devices, television, cell phones, |
computer and network hardware, satellite systems,
as well as the various services and applications such
as, video conferencing and distance learning etc.

Fig. 1.1 Information and Communication
Technology (ICT)




1.2 Computer

Computers are electronic devices that accept data (input),
process that data, produce output, and can store (storage) the
results for future use. It also has the ability to retrieve data and
information. A computer system includes the hardware, software,
and peripheral devices.

1 -3 SOftwa re Fi h Computer System
.\

Software is a set of instructions, data or program used to operate AN
a computer and perform specific tasks. In simpler terms, softwa \©8 you Know?

tells a computer how to function. It refer to applications ::"'”__Ba:tt’:gg_i:
programs that run on devices such as PCs, mobiles, tablet '%' m;w"u; rme
other smart devices. Among the various categories o a
the most common types include the following: 2
I N
| 'U ;g 1.3.1 Software
Xp Windows 7 IR oftwage(®p type of computer program that is
Wmdows - d ed t h a computer's hardware and
rams. System software is the interface
twe n hardware and user applications.

g System is the best-known example of

oftware. The OS manages hardware as well as

the other programs in a computer. Examples of

stem software include operating systems (OS) like
Microsoft Windows, mac OS, Linux and Android.

S8
Q)

Fig: @tem software
1.3.2A ion Software
Application Software is a type of computer program or software package that performs

specific functions for a user. The functions, performed by application software, can be for
an individual, for an organization or for an educational
institute. Application software is also known as Mofie

ﬂ

productivity software or end-user software.

The majority of apps that we see on our smartphones are
examples of application software. Examples of

application software include office suites, graphics
software, databases, web browsers and image editors el | ]|

etc Installing Office

1 4 Application software




1.3.3 Driver Software

Driver software is also known as device driver. It is often considered a type of system
software. Device drivers are used to control the devices and peripherals connected to a
computer system. It also enables them to perform their specific tasks. Examples include
game controllers, as well as the software that enables standard hardware, such as printers
and scanners.

1.4 Computer Hardware m

Computer hardware represents the physical and
tangible components of a computer that can be
seen and touched. Hardware and software are
mutually dependent on each other. Both of them
must work together produce a useful results or ¥ a’@
output. Computer hardware is divided into two

main categories:
« cessor 4
Do you Know? ( , -

CPU is also called Motherboard Hard disk

Brain of computer KQ \@ Fig: 1.5 Computer Hardware

o @System Unit
system unit contains the components used to

process and temporarily store data and
instructions. These components include the
Central Processing Unit (CPU), primary memory,
and the system board.

Computer Case

Par’rs Of
Computer

Fig 1.6 System Unit

1.4.2 Peripherals

Peripheral devices are hardware used for input, secondary storage and display etc.
Peripherals are attached to the system unit through a hardware interface. We will discuss
peripherals in detail later in this book.

1.5 History of Computer
Since the evolution of humans, devices have been used for calculations for thousands of

.Y._\I 3 ,



years. One of the earliest and most well-known
devices was an abacus. Then in 1822, the father of
computers, Charles Babbage began developing what
would be the first mechanical computer. Then in 1833
he actually designed an Analytical Engine which was a
general-purpose computer. Let us look at the
important features of generations of computers.

1.5.1 1st Generation Computers

This was from the period of 1940 to 1955. Vacuum :
tubes were used for the circuitry in first generation L =‘®’
riizlée

mputer System

computers. For the purpose of memory, magnetic drums we d. These machines were
complicated, large, and expensive. Batch operating syst punch cards were used in
these machines. As output and input devices, magnetictape and paper tape were used.
Examples of first generation computers are ENIAC, %AC-1 and EDVAC etc.

RaLLLL Y

G-L.

Fig 1.8 1st Generation Computers

Extra Bit!

Vacuum tubes required high voltage and produced more heat.




1.5.2 2nd Generation Computers

The years 1957-1963 are referred to as the “second
generation of computers”. COBOL, FORTRAN programming
languages were used in this generation. In this generation
vacuum tubes were replaced by transistors. Transistors
made the computers smaller, faster and more energy-
efficient. Examples of 2nd generation computers are IBM
1620, IBM 7094, CDC 1604 and CDC 3600 etc.

1.5.3 3rd Generation Computers
The period of 3rd generation was from 1964 to 1971.
Integrated Circuit (IC) Technology was used in th|s
generation. Asingle integrated circuit (IC) can replace
transistors. This technology increased the powerx\
computer and lowered its cost. These compu were
quicker, smaller, more reliable, and less expensi thelr
predecessors. Programming languages FO Il to IV,
COBOL, and PASCAL PL/1 were used |$eneratlon
BM
70/168

Examples of 3rd generation compute ra a ries

the Honeywell-6000 series, and the IB

Fig 1.10 3rd Generation Computers

5@\4th atlon Computers
rs were introduced in fourth generation of
he years 1971-1980 are referred to as fourth
ge
mming languages used in this generation. Examples
L5 7 orth generation computers are STAR 1000, PDP 11,
T CRAY-1, CRAY-X-MP, and Apple L.
Fig 1.1 4@310" Computers
These computers have been utilized since 1980 and
continue to be used till now. This is the present as well as
future of the computer world. The defining aspect of this

ion computers. C, C++ and Java were the
1.5.5 5th Generation
generation is artificial intelligence.

Fig 1.12 5th Generation Computers




1.6 ICT Devices

ICT surrounds us everywhere. In every home, in every school or workplace, you can find at
least a couple of ICT devices or gadgets. Some of ICT devices are given below:

Sommmnd ' m.
>
l Ny
—y
Printers Storage Devices Imaging Devices Monitors

Sound Devices Bluetooth devices

Graphic Cards Pointing Devices Network bﬁ

1.6.1 Applications of ICT Devices @\1 - Da@

ecome the life style of people. ICT is

Information and Communication Tec@:lo%

used in almost every field of life su@\as e-% erce, e-governance, banking, agriculture,
education, medicine, defense @ rans etc. Following are some applications of ICT

devices in everyday life: 6\ \'\6
1.6.2ICT Applicaﬁ%@‘ nication

ICT can be used tg help in comunication. This communication can be paper based or it
can be digital cﬁmication. Range of communication applications include print media,

digital medi obile media. Examples of communication applications are:
* News

» Posters

+  Websites

« Multimedia presentations
* Musicscores

« (Cartoons

« Flyers

Fig 1.14 ICT in Communcation




1.6.3 ICT Application in Measurement

ICT devices are much better at reading and measuring data taken from different sensors.
Following examples show, how sensors and ICT devices can be used to measure data:

Digital Experiments

Data logging, data monitoring and recording and data generated during scientific
experiments can be managed more efficiently using ICT tools or devices such as

computers. 0

Environmental Monitoring O

Environmental monitoring is where we collect data for weat Qrecasting, level of air
pollution and for water level in rivers and streams etc. @

Navigation

Navigation systems are used for monitorj g@d
controlling the movement of a craft or vehicle<froha one
place to another. Navigation system is f
into four categories:

« Land navigation ‘\
O

+ Marine navigation %

» Aeronautic navigation

» Space navigation :
Modern ICT devices are wi \ed ‘&gatlon system. Fig 115 GPS system for
1.6.4ICT Applicati a u ring Industry Weather Foreasting
ICT devices are u dlﬁ% industries. The entry of ICT devices is industry has
revolutionized t anufacturing industry and led to the industry towards development of
the heavy machiglg! ICT has increased the productivity of industries and saved production
time. ICTt being used in various industries for various purposes such as:

. ing parts of the cars

« Paintspraying carsin car factories
« Manufacturing microchips

« Lifting heavy parts of the cars

« Packing goodsinto boxes

« CPU manufacturing

« 3D printing

« Washing cars

.‘.ﬂ\. 7 ,




1.6.5 ICT Application in Business

ICT includes technology that assists individuals, businesses and organizations. ICT makes
business more efficient and effective. ICT can support various business activities such as
design, manufacturing, R&D, distribution and collecting and evaluating sales and feedback
etc. ICT systems can also be used in reducing costs, increasing efficiency, improving
decision-making and increasing your competitiveness in the marketplace. In business ICT
can be helpful in:

» Better Decision Making

 Increasing productivity \k‘
« Improving customer services O

« Improving financial matter O

1.7 Advantages of ICT Devices !’{0

The advantages of ICT in everyday life are enormous. S dvantages of ICT are as

under: &]
e |CTis Eco-friendly because has eliminated the use otfpaper.
e |CT hasimproved teaching and learning m m.
e Management of teachers and students issimigle because of ICT.
e |CT has automated manual processe Q@rocedures.
e Web-based LMS technologies stud%eachers and researchers together.
e

conn
e During classes, teachers can g\p oto‘% os, and graphics to teach more
effectively.

e |CT promotes and improve digital catture in schools, colleges, and universities.
e |CT provides independ&@rn' forms for students
e |CThasenhancedd @: in%%e ion security

e |CT is bridgingyt ltura ide by allowing individuals of different cultures to
communicatm&w one r.
e [CThasr tionized almMost every field of life.

1.8 Disad es of ICT Devices

e  Misleading and misguiding information

e Riskof cyber-attacks and hacks

e Arisktothe traditional book and handwriting methods
e Managing courses online is difficult for teachers

e  Misuse of technology by students

e Notaccessible everywhere

e Expertpersonarerequired tohandle!ICT

e Implementation of ICT is expensive



ICT stands for Information and Communication Technology. It includes
alltechnologies used for communication.

Raw collection of facts and figures is called data while processed form of data is
called information.

Computer is divided into five generation based on technologies i.e., vacuum Tube,
Transistors, IC, CPU chips and Al used in first, second, third, fourth and fifth
generations respectively.

Computer system consists of hardware and software. Hardwa rs to physical
parts that can be seen or touched while software is set of# ctions given to
computer to perform a specific task.

Input Devices are devices used to enter data in compu ter

Output devices are used to display the result of procew

In Manufacturing industries ICT devices are used eavy objects, welding parts,

packing goods and 3D painting etc.
ICT devise are also used in application meas

ntand in business.

Tick (v/) the Correct option: \Q)
1. ICT is an umbrella term thatin des
a. television b. ce@wes communication devices d. All
2. Set of instruction g|v co to perform specific task is called:
a. hardware c. bothaandb d.none
3. Software that i céne t computer's hardware is called:
a. appllcatlon war b. utility software
C. syste ware d. embedded software
4. Oper 'wtem is an example of
a.a@ation software b. utility software
c. system software d. embedded software
5. MS. Office is an example of
a. application software b. utility software
c. system software d. utility software
6. CPU is also called:
a. heart of computer b. lungs of computer
c. hands of computer d. brain of computer
s is called father of computer:
a. Pascal b. Charles Babbage c. Howard Aiken d. Al-Khwarizmi

'+.\I g ;,:"




10.

The system used to control and monitor movement of cars and crafts is called:
a. communication system b. navigation system

c. environment management d. digital experiments

ICT is Eco-friendly because it has eliminated the use of

a. computer b. mobiles C. printers d. papers

ICT devices are used in different industries for:

a. picking goods  b. lifting heavy parts c. 3D printing d\kl.l.

Briefly answer the following questions O

1.
2
3
4
5,
6.
.
8
9.
1

0.

1

-l el

Define ICT, how is it helpful in everyday life?
Differentiate between data and information. "\-
Enlist basic components of a computer. &Q’
Why CPU is called brain of computer?

Enlist any three computers of first generaj

Write a note on 5th generation of co 9’5‘

Enlist any five devices of ICT. HC)
Discuss applications of ICT devi sQBuswx@
Write down any five advantagﬁ(lCT dqp

Write down any five disadv SO evices.

Answer the following quéxw ‘1\ |I
. Discuss three types

Differentiate b se @ d third generations of computer.
Discuss appli ns o manufacturing industries.
Where d use Navuga ion System and how does it work?

Differ n@ etween hardware and software.

Write théMunctions of following ICT devices

i

o W

Printer
Keyboard
Scanner
Monitor
Smart Phone

A 10




Activity Based Questions

i Make a chart of ICT Devices and display it in your classroom
2. Identify ICT devices and encircle them.
™ ]

3. Divide the studentsinto p

Ask the students to brainsto @actwltles they can accomplish with a
computer. Encourage the ln$ people they know who use the computer
insto

for their studies/work/ e input used for that activity? What is the
output? Have stude hin their groups, record their ideas on the
activity guide/p and ask them to make a list of input and output
devices. Point @i the list of inputs and outputs you have listed on the
board or studentStave jo down

N

11




‘Nt B
Components

Students Learning Outcomes )

After completing this unit students will be able to: %
 |dentify Hardware components of acomputer O
» Input Devices (mouse/keyboard/ scanner / microphone, Q%Qch devices, digital

camera and sensors etc.) \
e Identify output Devices (LCD/LED/SMD, printer, spea@*’nd multimedia projector

etc.)
» Recognize acomputer and its external compongpts.
e Apply their knowledge to operate compute @es (like mouse/keyboard/printer &

touch devices)

e Summarize how a computer process r%:}s (input, processing, and output)?
» Identify types of computer memoré and ROM)
D, HDD

e Recognize the types of storage § ; ternal storage)

.

Introduction
In simple words, computerﬁma {qes that perform operations according to

instructions given by users. % utex prises of some basic elements. These elements
include hardware and soft ; Cou\@t r cannot work without these elements. Let's take

alook atthemin deﬂ@ E O

ents of Computer o oY

omputer system are the primary | COMPONENTS OF ’ﬁ
make its functioning smooth and -

element

faster. Therg are five basic components which COMPUTERS

include: ( )
e InputDevices ““J“N’Z‘T?'Eﬁs "
® Output Devices [MEMORYLINIT

o MemoryUl_nt
e Control Unit CONTROL UNIT

e Arithmetical and Logical Unit

%
ARITHMETIC &
LOGICAL UNIT

L .

& b - 4
Fig 2.1 Components of Computer System

A 12 4




2.2 Input Devices

A computer works according to the
commands/ instructions given to it. These
commands can be given using devices that
are called. For example using a keyboard
we can type things on a Notepad and the
computer processes the entered data and
then displays the output on the screen.

These instructions can be in the form of
numbers, alphabet and images, etc. We
enter data using an input device, the
processing units convert it into computer
understandable form and then the final
result is received in a human-
understandable form. Some of input
devices are:

« Keyboard
« Mouse

« Joy Stick
« Light pen
« Scanner

« Microphone

o Optical Character Reade@

« Bar Code Reader ‘\O
2.2.1 Keyboard

Keyboard is the mosbs(
computer. The layo

Joystick

Keyboard

Data: Raw collection of fact and figure is called data.
Information: processed form of data which is
understandable by a common person is called
inforriation.

Input. Data that we give to a computer is called input.
Output: Information provided by computer after
processing is called output.

Processing: The procedure of converting data into
information is called processing.

on ry popularinput device. It helps to input data into the
the @ard is like that of traditional typewriter, although there
d

for additional functions. Keyboards are of two sizes, 84

Funciioln Keys

are some addit keys provi
keysor101/10 , but now keyboards with 104 keys or 108 keys are also available.

- L.LJ_I_JL_LLJ_ILLLLJLEIZJ e e

A A S A O

A i

——ly E_l_[T s IU

el 2T L3 LI L3 0N L

|30 O §
T

l'_L

+ shify

=

| 000 L3 N
A I lm

|
Typewriter Keys

Fig 2.3 Keyboard
13 4

LY
o

Numeric
Keypad

Cursor
Control Keys




2.2.2 Mouse

Mouse is the most popular pointing device. It is a cursor-
control device having a small palm size box with a laser beam at
its base, which senses the movement of the mouse and sends
corresponding signals to the CPU when the mouse buttons are

«

pressed. Fig 2.4 Mouse
Generally, it has three buttons called the left, right and scroll buttons. A mouse can be
used to control the position of the cursor on the screen. \b

2.2.3 Joy Stick

Joystick is also a pointing device. | d to move the cursor
position on a monitor screen. I ck having a spherical ball

at its both lower and up s The lower spherical ball
moves in a socket. The joystick can be moved in all four
directions.

Fig 2.5 Joy stick

2.2.4Light Pen

Itis mainly used in E%&ames

Light Pen is a pointing device sumllarto It IS o select
a menu item or draw pictures on the ' It consists
of a photocell and an optical sy place a small tube.
When the tip of a light pen |s he monitor screen

and the pen button is pres% I’X | sensing element
detects the screen locatio send\'h corresponding signal
to the CPU. @
A % Fig 2.6 Light pen
\o 2.5 Scanner

Scanner is an input device, which works like a photocopy
machine. It is used when some information is available on
paper and it is to be transferred in the computer for
further manipulation.

Scanner captures images from the paper and converts
them into a digital form that can be stored in computer.
These images can be edited before they are printed.

Fig 2.7 Scanner

Do you Know?
Printed copy is also called Hardcopy and electronic version is called softcopy.

A 14 4




2.2.6 Microphone

Microphone is an input device used to input sound in
computer. This sound is stored in a digital form in
computer. The microphone is used for various applications
such as adding sound to a multimedia presentation and
recording in computer.

Do you Know? LN l -
Microphone is also called Mic. O® .8 Microphone

2.2.7 Optical Character Reader (OCR) N

OCRis aninput device which isused t r@ ext from hardcopy to make
it editable. OCR scans the text opticallyxgcharacter by character, converts
them into a machine readable %and stores the text on the system
memory. User can add, remo tthe text.

Fig 2.9 ORC C)

2.2.8 Bar Code Reader
Bar Code Reader is an input device u ar coded |
abe%

data. Bar coded datais generally u oods etc. We
can see Bar Code Readers in s ese days. Bar

=

Code Reader scans a bar ¢ m@@ nverts it into an ' ?////
alphanumeric value, and s |s%<IL'J 0 the computer. =
A@ O Fig 2.10 Barcode reader
2.3 Sensors
Sensors are [np vices that record data about the physical environment around them.
Sensors sen o a computer. They do not make judgments, decisions or control any
output d here are different sensors available each designed to measure different
physical pertles Some of these -~
sensors are below: Light
Sound

e Magnetic Field Sensor fleat U\ |

e Motion Detector Sensor

e Sound Sensor W"'g"‘

e Humidity Sensor . /

e Pressure Sensor U

¢ nght Sensor INPUT PROCESS OUTPUT

Lo o

Fig 2.11 Sensors




2.4 Output Devices

Output devices are hardware devices used to
show the result of processing in human UTPUT
presentable form. Usually, most output

devices are made for human use, so they

receive the processed data from the D VI(
computer and transform it in the form of . E Es
audio, video, or physical reproductions.
There are various output devices connected
to the computer. The most basic of which isa
monitor. Whatever we write using a
keyboard or click using a mouse, is all 1\”
displayed on the monitor. F
When we visit an ATM, we enter our details like langua in, amount to be withdrawn, etc.
and then the final money which the cash dispenser es is our outcome. In this case, the
cash dispenser acts as an output unit. Some of o %wces are:

. Monitors

. Graphic Plotter

. Printer

Speaker Q\Q @\Q)

2.4.1 Monitors
A Monitor is an output dewc\:I t |s&¢nown as a Video Display Terminal (VDT) or a

Video Display Unit (VD % ispla es, text, video, and graphics information
generated by a connect i, Itis like a TV but its resolution is higher than a TV.
The first computer [

1973. Old monltor de-ray tube Hﬂ“"“ﬁ? TYPES OF MONiTOﬂ

(CRT) and some@ma dlsplays while modern

monitors u -film-transistor (TFT) or
Liquid-C isplay (LCD) for display.
There are three kinds of monitors:
LCD LED

Output Devices

« Cathode-Ray Tube (CRT)
« Flat-Panel Display
« SMD LED Screen

Fig 2.13 Output Devices

Cathode-Ray Tube (CRT) Monitor

The CRT is a type of vacuum tube which displays images when the electron beams emitted
by electron guns strike on the phosphorescent surface. In other Words, the CRT generates
the beams, accelerates it at high velocity and deflects it for creating the images on the
phosphorous screen so that the beam becomes visible.

)16 4




Anode

Deflecting coils

Control Grid

-
s
-

Heater

Cathode  Electron

besm Focusing QO
Fig 2.14 Catho ay Tu @
Flat-Panel Display é l(b\

A flat panel display is a television, grgnitor or%r display unit that use a thin panel design
instead of a traditional Catho ?e?y T (CRT). These screens are much lighter and
thinner, and can be much port an traditional televisions and monitors. They
also have higher resoluti no odels. Flat Panel Display is generally divided in to

two types: A ?
$é0 Flat Panel Display

l l

Emissive Display Non-Emissive Display
(Example are Plasma (Example are LCD)
Panels and LED)




SMD LED Screen

The term "SMD" stands for Surface Mounted Device. It refers to
the mounting method used in manufacturing electronic devices
such as LEDs. Unlike traditional display devices SMDs are
mounted on printed circuit boards using automated equipment.

Fig 2.15 SMD Display
2.4.2 Multimedia Projector
A multimedia projector is a high resolution, full-color projector \b
capable of projecting text, images, video and audio content.
Multimedia projectors are used in classrooms and offices for J
presentations. Multimedia projectors are also referred to aF '

data projectors. Multimedia projectors are capable of sev
display resolutions, including 800 x 600 pixels, 1024 x 7
(XGA), 1280 x 720 pixels (720p), and 1920 x 1080 pixels.

Fig 2.16 Multimedia Projector

2.4.3 GraphicPlo

A plotter is a device mich like a printer that is used for printing
vector graphicﬁlst ad oftoner, plotters use a pen, pencil and
marker to dr It|plé@1inuous lines on paper. Plotter was
widely use —aided design, but now these devices
are repl ywa%rmat printers.

Fig 2.17 Plotters 6\O KOK -

2.4.4 Printer

A printer is an outpyt e th ts on paper. Printers print
text documents, ima bination of both. The two

most common h@s of prmters are inkjet and laser printers.

Laser printe @ typical choice for businesses as well as for
individua@

Fig 2.18 Printer

Extra Bit!

Vector graphics are computer images created using a sequence of commands or

mathematical statements that place lines and shapes in a two-dimensional or three-

dimensional space.




2.4.5 Speaker

Speaker is an output device that connects to a computer to generate
sound. The signal used to produce the sound that comes from a
computer speaker is created by the computer's sound card.

Fig 2.19 Speaker

2.5 Central Processing Unit (CPU) ( 3

The Central Processing Unit is the core of any computer
system. It comprises of three major components which
have been discussed below:
« Memory Unit
« Control Unit
« Arithmeticand Logical Unit &
er

All these three units are elements of CPU and to

help in the working and processing of data. l{ds

known as the "Brain of Computer” and no acm e
er
n

IRRIRRLL

TRRRRRRRRRRRRRRNRNNDIND

taken by a system without the execution a ission
of the Central Processing Unit. Main com s of GRU IO
are discussed below:

Q} I 3

2.5.1 Memory Unit Fig 2.20 CPU

Memory is basically a device tha?s the a@ity to store information. A memory unit
refers the amount of data tha @ e an hold. We measure this storage capacity in
terms of bytes. There are tw%c typ omputer memory which are:

e Primary mem \.

(N O
® Secondarym@t&ry/stc%
Units of Me ®:
The stor{réapacity of the memory is expressed in various units of memory Bit
represents’0*or 1" in memory which is its basic unit. These are givenin table 1.1.

Primary memory

Primary memory is also known as main memory. It is also referred as “Internal memory.”
Processor directly accesses the primary memory using data bus. Primary memory allows a
processor to access programs and data stored in memory locations. It has limited capacity
and itis expensive. Examples of Primary memory are RAM and ROM.




~

“RAM" stands for “Random Access Memory”. It is also
referred as short-term memory. It's called “random” because
processor can or store data randomly at any physical location.
It is a temporary storage memory. RAM is also called volatile
memory because data in RAM is vanished when power is lost.
RAM stores the currently processed data from the CPU and
sends them to the other units.

“ROM” stands for Read Only Memory. It is the long-term
internal memory. ROM is “Non-Volatile Memory” because
data stored in ROM retains even if power is lost. Like RAM CPU
directly accesses ROM. It comes with pre-written programs b
the computer manufacturers. It holds the instructiz@

booting-up the computer.

Computer Memory Mee@\t Units
SYMBOL FULL@ QUANTITY

Fig 2.22 ROM

1BIT §u@ Deglre. 1 CELL , BINARY 0 OR 1
-
4 BITS ,’\\Nlaaui?} 112 BYTE
S
Wt
8 BITS AV 399 1BYTE
1024 BYTE 4 10\ (n@oBYTE 1 KILOBYTE
A N
1024 KILOBYTE (CHP y WECHEVE 1 MEGABYTE
1024 MEGAeqf@)\ \NQ" clcasyte 1 GIGABYTE
1024 GIGABYYE f:“ TERABYTE 1 TERABYTE
1og4$a\mz PETABYTE 1 PETABYTE
x@\ ETABYTE HEXABYTE 1 HEXABYTE
1034 HEXABYTE ZEETABYTE 1 ZEETABYTE

2.5.2 Secondary Storage

We need some devices to store the data permanently in computer, so we use some external
storage devices for this purpose which we name as the secondary storage.

As we have read, that primary memory is expensive as well as limited. We need cheaper and
permanent memory to store large amount of data permanently. Such memory is called
secondary memory. It is also called external memory. It is different from primary memory
because it is not directly accessible to CPU. It has larger storage capacity as compared to
primary memory. It is non-volatile therefore data stored in secondary memory retains if
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power is lost. Commonly used examples of secondary storage are Hard Disk, SSD and USB

drive.
‘ Memory '
‘ ; ] Secondry
Primary Memory S torage
h 4 k4 l

Hard Disk Drive _ §
Hard disk drive is a secondary storage de@ used tostore data :
permanently. It is non-volatile storag eans it
will retain data when computer is tur known as
hard drive. It is electro mechanica t ge which stores

or retrieves data on coated ma iCplate§. A read/wnte head

charges the disk's surface wi |t|v ative charges, this
is how binary 1 or 0 is r

nt u:ally hard disk drive '
capacities are measur L )
Fig 2.23 Hard Disk

ApplicationsgfHard Disk Drives

Hard Disk D @re used in:
« D computers
« Laptop computers
« TVandsatellite recorders
« Servers
« Mainframes
Advantages of Hard Disk Drives
» Large capacity
« Faster than optical disks like DVD'S
« Persistent storage
« Easily replaced and upgraded

—1




Disadvantages of Hard Disk Drives
« Relies on moving parts
« Disk surface can be damaged
« Heavy power consumption
« Noisy
« Slower read and write speed than RAM

Solid State Drive (SSD)

Solid state drives are non-volatile storage devices capable of holdi
data. It is new generation of storage devices. SSD uses flash bas
faster than traditional Hard Disk. SSD has increased the s
because it can access data rapidly as compared to magnetic
computerusing standard IDE or SATA connections. &

rge amounts of
ory which is much
f computer systems
5. SSD is connected to a

Applications of SSD & 2 "
SSDisusedin: C)
« Smartphones Q '
« Tabletcomputers
» latestlaptops (‘)\ E ®\

« Twodrive desktop solutions
« HDvideo cameras OQ

N
Advantages of SSD K% N
High speed 0 L )
% Fig 2.24 SSD

« Moredurable

. Moreco@
o Less E?@

« L er consumption
Disadvantages of SSD
« Expensive

« Lessstorage spacethan HDD
 Limited Life span
« DataRecoveryisneartoimpossible




USB Flash Memory

USB is also non-volatile solid state storage devices. It is Plug and Play device which means
we don't need drivers to run a USB device. Its storage capacity isup to 1 TB.

Applications of flash memory

« USB memory sticks — saving and transferring

documents etc.

» Memory cards in digital cameras
Advantages of USB Drive

« Cost effective

« High speed

« Suitable size

« Less noise «@

« Plug and play Fig 2.25 USB
Disadvantages of USB Drive @

« Source of spreading malware &

« Limited life span

« Security threats Q

+ Risk of losing s\ ®\®
2.5.3 Control Unit (CU) %
Control Unit (CU) manages tﬁ\ ire nmg of the
computer system. It is of the\fost essential
components of the ¢ The Control Unit |
collects the data en;% i put unit, leads it on §
for processing and ofice thatis done, the output is P
presentedittot er.ltcan be considered the center of =
all proce@@mons taking place inside a computer [

rsy

device. |
Basically, th&instructions taken, interpretation of entered §
data, issuing signals to execute the data and then finally _ :
retrieving the data is all done in the Control Unit. Fig 2.26 Control Unit (CU)

2.5.4 Arithmetic & Logical Unit

As the name suggests, all the mathematical operations are performed in the Arithmetic
and Logical Unit of the CPU.

It can also perform actions like calculation a comparison of data and decision-making
actions. The ALU consists of circuits using which addition, subtraction, multiplication,
division, less than, greater than, equal to and other numerical based calculations can be
performed.




2.6 Working of Computer System

Computer is an electronic machine which processes the data (input) to produce the desired
information (output), and saves data (storage) according to the given instructions. A
computer works by combining input, storage, processing, and output operations. All the
main parts of acomputer system are involved in these four operations.

Input: Input is the data before processing. It comes from input devices such as mouse,
keyboard, microphone, and other external sensors.

Processing: In processing operation input is transformed into outp&ntral Processing
Unit (CPU) is responsible for this operation.

Storage: The storage is how the computer saves input. I ate processing is stored
temporarily in the Random Access Memory (RAM) whi drive is used for long-term
storage.

Output: Output is the final result of data pmtg% . You can also receive the output
through a printer or a projector instead of dir ough your monitor.

r égé@ :

€
6& .t_rol Instructions
nit ¢

N

Processor

Registers

—>
1
D !
Combinational
—>{ Input Logic > Output >

Main Memory D S

% -

Fig 2.27 Working of CPU



summary Fig 2.28 5t3? Data %ing
I

Data
| collection

Y
Data
Storage

Stages of
Data Processing

Data
Interpret-

Computeris composed of war oftware.
Basic components of cc@)ut@nput devices, output devices and

central processing unif¥CPU).
Inputdevices are S o enter datain the computer.

Output devices ﬁ sedt w the results of processing.
evi hat record data about the physical environment

Sensorsarei 8@
around th
Monitors dre outp vices which are also known as VDU or VDT.

Prin rints on paper which is also called hardcopy.

of computer.

metic and Logic Unit, Control Unit and Memory Unit are basic parts of
aCPU.
RAM is avolatile memory, itis temporary memory.
ROM is nonvolatile memory, itis permanent memory.

Hard disk drive is a secondary storage device used to store data permanently.
Solid state drives are non-volatile storage devices capable of holding
large amounts of data. Itis new generation of storage devices.

USB is also non-volatile solid state storage devices. It is Plug and Play
device which means we don't need drivers to run a USB device.

L ]
. AS &rations of computer are performed by CPU which is also called
ith




_ b Exercise

Tick (V) the Correct option:

1.

Which of the following is not an input device:

a. keyboard  b. speaker C. mouse d. scanner
2. In light pen the sensing element is called:
a. photocell  b. cell c. light cell d. nokel
3. Input device which is used to transfer hardcopy into a ¢ NG is called:
a. mouse b. joystick C. scanner &eyboard
4. The device that is used to input sound in the co .\'-s.known as:
a.  joystick b. speaker c. light peK d. microphone
5. OCR stands for
a. optical Correct Reading '&nai Copy Reading
b.  optical Character Reader Qtical Character Reading
6. Which of following is/are type o sQor' @
a. Soundsensor b. pressure tsensor d.all
7. Devices that are used to di@ e r@ of processing are called:
a. output devices . b input devices
c. storage device d processing devices
8. Which of followin @ & monitor:
a. LCD A SMD d. all
9. Which of foll g is/am\not part of CPU
a. AQ b.MU ¢ PU d. CU
10.All atical operations in computer are performed by:
emory unit b. control unit
C. arithmetic unit d. storage unit

Briefly answer the following questions:

i’
. Write a short note on keyboard.

GRS N

What are input devices? Enlist any four.

Differentiate between mouse and joystick.
How does a light pen work?
Write a note on monitors, enlist its types.
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6. Differentiate between Flat panel and SMD monitors.

7. Differentiate between primary memory and secondary storage.
8. Differentiate between RAM and ROM.

9. How SSD is better from HDD?

10.Write the function of control unit in computer system.

Answer the following questions in detail:
1. What is scanner? Why do we use it? 6&‘
2. How does a barcode reader work? O
3. What are sensors? Where do we use them?
4. Write a note on CPU, discuss working of its differ arts.
5. Can a computer work without secondary stq;(i@evices? Justify your

answer.
6. How does a computer work? Write dO)Kl%ps needed to convert data into

information. C)
Write the functions of following: Q \Q)
D

ROM, RAM, ALU, CU, HDD, SSE) %

Activity Based Question OQ N

1. Ask the students to \in oﬁss and write down their thoughts about it. Tell
are inputs and outputs on the smartphones they
ee

the students that
must have u students struggle here, consider asking them the
following prompts:

o "HOQoes the phone know it has to shut down when it is too hot?”

o \ oes the phone know its location?”

o] does the phone know when to switch from playing music through
the speakers to playing music through the headphones?”

o "How does the phone know when to turn off the screen when you put the
phone up to your ear?”

After completing that, ask the students to present their collective thoughts as a
group to the class.




Is

Students Learning Outcomes )

After completing this unit students will be able to: %
o Definethe term operating system

= Demonstrating the startup procedure of any availabl g;@mg system

» Differentiate between the types of operating system (v s, MAC, Linux, and
Android)
e Analyze the functions of operating systems
» Identifying the desktop icon/tools (desktolsart button, start menu, taskbar,

notification area, desktop icon) and e g their functions.
o Listthe function of files, folders, shortcuts ve (with Example)
= Demonstrating how to create n m rename and delete a new file, folder and
create a shortcut.
= Demonstrating how t 0 y, paste a file/folder to another
folder/location, drag an rto another folder/location.
. J
3.1 Software
Computers are electronicd hat |It out of hardware, physical devices which are
used to enter, process, sto e%i re ve Information. In order to manage and control these

devices software is u

Software is deﬂne a set % uctions, data and programs that are used to operate

rm a specifidtask

ware

types of software:

oftware: these refer to the set of useful programs that can be found of
every computer. One of the most important system software is Operating system.
System Software is a type of program that is designed to control and manage the
computer's internal and external resources. If we think of computer as a layered
model, the system software is considered as a primary interface between the
hardware and user applications.

e Application Software: these refer to programs written to carry out a certain task of
the user such as writing text (Microsoft Word), making spreadsheets (Microsoft
Excel), editing image (Microsoft Paint) and browsing internet (Internet Explorer).
Some application software is especially designed to meet the targeted demands of
managing systems at school and medical centers.
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The core purpose of the system software:
e Simplify the use and the interaction of the hardware and software.
e Provideanaid in controlling the hardware and software of the computer.
e Optimizes the effectiveness and performance of the computer.

Types of Software

There are four basic types of system software:

Operating system

Device Driver

Utility Program
oF

Language Translator O

3.2 Operating System F\O

The operating system is a system software that controls and ges all operations of the
computer. Computers do not function without an operatj @ em subsequently.
It is the job of an operating system to make sure that ¥ye necessary operations of the

computer hardware and software are working pro

Functions of Operating system ,@

Some of the main functions of an operating system are to do the following:
Booting Process:

Completes its own loading into the rga\@orag&@e the computer starts.
Security Management: @

Manages the security of the us cguntsg

Application Management: K

Enables the user to instal@Qse tﬁ@alication programs on the computer.

Memory ManagemaI \'
Organizes the us% @processing time between user and programs.

File Management:

Enables the osave, load, delete rename, print and copy files.
Device ement:
Contr e use of peripherals such as disk drivers and printers.

Coordination between Software and User:

Provide an interface between the user and the computer software and hardware.
Some of the most common operating systems are Android, MacOS, MacDOS, Chrome OS,
Blackberry, Solaris, Linux and Microsoft Windows (like Windows 10, 8, 7, Vista, XP etc.)

(= Ny
\\ M‘H ) /;'; l. ! €
e

Fig 3.1 Operating systems
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Types of Operating Systems

Windows

Windows is a graphical operating system developed by Microsoft. This
operating system allows you to use the computer. It is for personal
computers, work station and embedded systems.

laptops. Mac OS was introduced in 1984 "B\,

computers. e

Linux

Linux is a Unix-like, community- develop ope -source operating

system (OS) for computers, servers, ame bile devices and

embedded devices. It is supported %\/ major computer
g it one of the most

platform, including x86, ARM an
widely supported operating sys

a
&‘9 \O

target system type is tablet computers and smart phones.

e )

Differentiation of types of operating system.

Name of Latest stable Latest release
0s . version i Date
Android Android 12L March 2022
Linux 519 July 2022
Mac 1051561  August 2022
\ Windows  Windows 11 August 2022

Mac
£ Mac OS is the computer operating software us&ﬂ\pple desktop and
Macintosh Personal

‘ An id is a%ﬂe operating system which is categorized as an open-

rce software. Itis developed by google that creates and shares its own
rsion of it and is based upon the Linux Kernel and GNU software. Its
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3.3 Device Drivers

Device Drivers enable the computer hardware components to communicate with the
computer. e.g. printer driver and sound drivers.

i

Devices _ ! '! Drivers Q)..\S'Q Comput;r
= A
— Fig 3.2 Device &@

3.4 Utility Programs 90
It is also known as Service program. ty pr'b@fn is an application that performs

management tasks related to the fu omputer. There are several types of
utility software which are as follow

e Antivirus
File managementtooi%o KOK 'AVG m AU'HA

Compression tool

Disk cleanuptq‘ 0 n
Disk Management'tools. “
Backup utj KASPERSKY

3.5Lan Tra nslator Fig 3.3 Utility Programs

These are the software that are used to translate computer program from human readable
language to machine understandable code language.

Language
Translator

Assembler Compiler Interpreter ‘

-

Fig 3.4 Language translators




3.6 Stepping into Windows
3.6.1 Startup procedure of Windows

1. Press power button available on system unit, login screen will appear
2. Click the user name and write password in password field.
3. Press Enter button or click on login button

Fig 3.5

%t

3.6.2 Exploring Microsoft Win OQ %
After starting the computer, the des top | rst and the main screen that the user will

see. The desktop layout is shc».qxI t t|on below:
The desktop consists of t @ owin
e |cons: Thesear pictu atcan openafile, folder or program.

e Taskbar:ltis ar sually at the bottom of the desktop
. Backgro .Jhisis alarge area of the desktop where all the programs are opened

&Q} -

File Explorer is a file manager
application that allows to access
files and folders on the
computer.

Program list

Taskbar Programs provide quick
access to the opened programs

Start button oo Notification

Background Area




We can also change the background picture of our own choice. The background is often
called a wallpaper.
We can change the background by following the steps below:
o Right clickanywhere on the desktop: this will open a menu.
o Choose “personalize” from the menu. We can find many important things on the
screen.
o Click on desktop background, select the image for background.

T APy ean.. » Py i v & Sesrch Control Panel
Control Panel Home 2 O °
Change the visuals and sounds on your,c r
Change desktop icons Click a theme to change the desktop background, col % screen

= ,\Q)‘—

Save theme

| My themes (1)

View
Sort by
Refresh
Paste

Paste shortcut
Get more themes online

) NVIDIA control Panel

’ olor Sounds Serean Saver
Eepek b Cirns Q B“k“ . Coloriz  WindowsDefault None
K@&ktop Background

Start button »
When we click on the tﬁm‘con artscreen will open. Fromthe £
QSE (0

start screen, we can und on our computer.

Q0

Prngam S Fig 3.7 Taskbar programs
The are taskbar with several program button has icons of the programs that we
often use when we are currently running the program. We can simply open the program by
clicking onits icons button on the taskbar.

Notification area B & O

The notification area is found on the right side of the taskbar. It shows || *® ™ ©
the date and time as well as the icons that show information about || customize..
some programs like battery, WIFI, volume, Calendar and action center.

Fig 3.8 Notification Area




Show desktop button

The show desktop button is found on the far-right of the |
taskbar. If we click the Show Desktop button, all open windows E B
will hide and we can then see the desktop.

3.6.3 Snipping tool

Snipping tools are used to take the screen shots of a specified
area on screen. To open this built-in snipping tool on Window
10and 11, press the Windows + shift + S

For the keyboard shortcut.

“y Snipping Tool

Q)

G a{; New Mode ~ u;“” Cancel ":i Options

Free-form Snlp e utton or click the New 9

Window Snip
Full-Screen Snip

3.6.4 Microsoft Windows

Microsoft Windows Store i
your device. It provideg

|git§ @bution platform that has nearly everything for

entt fapplication free of cost or on payment.

Fig 3.11 Microsoft Windows Store




3.6.5 Working with Active Window

Active Window is said to be the currently used program that is opened in front of all the
windows on the desktop. The important commands on the top right of the title bar on the
window are as follows:

Close: This button allows to close the active window.
Maximize: This allows to enlarge/ fill the entire desktop screen or restore.

Minimize: This button hides the active window from view. Minimizing@e window will
create a button for it on the taskbar. 0

Minimize button '-ips=

You can search for a file

in the start search by
typing * in search box

'%? with the file extension

Close WlndO to the file if you have
forgotten the name of
thefile.

Maximize buttonQ

Fig 3.12 Active »\K

3.7 Managing Files and Fog

3.7.1File K N
The core function of the ﬁ r@) sort and organize the |II| %
information and data. A fil Kpo d asacommon storage unit -

Budget Cover Letter

on the computer. in o@ n can be a text, photo, audio,
video, document or&e Fig 3.13 File

3.7.2 Folder
A folder (directory) is a collection of files in order to organize them

E &k on a storage device. This is a virtual place for documents,
applications and data. A folder can also have other folders in it as
its sub folders. These folders can be moved, retrieved and
manipulated as one entity.

Photos Recipes

Fig 3.14 Folder

be created on the desktop and in other folders. Clicking on the

3.7.3 Shortcut
Shortcut is a link to the file created to easily access it. Shortcuts can ] ]
shortcuts takes the user to the original file.

Teacher's Day Teacher's Day

Fig 3.15 Folder shortcut




3.7.4 Creating a new file

We can create a new file anywhere in the computer. This needs to be done in simple steps
that are as follow:

Step 1: Navigate to the location or the folder in the computer where you plan to create
your file. This can be on the desktop or any file in the folders.

Step 2:
Right click on any empty space in that folder.

N

Step 3
Upon Right clicking a menu will openin place. Select “New" from the@ed-up menu,

Step 4 \0
Select the type of file you want to created in that place. *\;
Step 5:

We can name the new create file by simply clicking on tHe

v | Documents = O X

e
Home Share View & ! 0
v A < This ....» Documel 1@ Search Documents P

Folder Date modified Ty
# Shortcut
f') Microsoft Access Data Base O % >
& Bitmap image >
[5-] Contact Q Group by ?
a | " Microsoft Word Documen ) efresh
[#1. Microsoft Access Data Customize this folder...
@ Microsoft Powe entatlo
. Paste
3l Microsoft P Paste shortcut
W~ Rich Text Format
Undo Delete Ctri+Z
| Text Do t
CERY, Excel Worksheet Shea&with
ressed (zipped) Folder New > 0
Properties
£ >

0 items R &=

Fig 3.16 Creating New file

A
Step 6: W
Once the fileis created, you can double click on the icon to openit.
New Microsoft
e Doh:‘::ent
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3.7.5 Creating new folder

To create a folder is almost the same as creating a file. The following are the simple steps to
create a new folder:

Step 1: ' Folder Date modified Ty
In the location where you want to create | — )
a folder, select the option of the folder | % s Sortby \& >
to create the folder. 7 Contact e )

8" Microsoft Word Document =

[#] Microsoft Access Database 4 -'®|hlsfolt§«...

i i int F

: . f mpo shom:m

“"-r_:- Z::“m:::' -*. Undo Delete Ctrlsz

ﬂ‘:' Microsoft Excel Worlksh @ Sharewi_lh . _)

| Compressed (zipped) New I >

Properties

@h ‘. | » Tempfolder »

*  _,Open Includeinlibrary> » -AfteQ@folderappears,clickon it to name.

»

e rocer B} > QN
O

Step 3: @ 0
You can drag the ﬂAr folﬁo the folder by -. '
clicking the file@olding it with the help of the - ;‘ al
. Folder 1 _M !:MowtoFolderZ]est File

mouse. @

£| + | fol

Home

L3 » folder 1
Name : Date modifi
o Quick access
9
Azeem
I Desktop
‘ Downloads

@ Onedive Step 4:

..T:“pc On double clicking the folder, you can view
3 00bjcts the file that are contained in that folder.

[ Desitop
[ Documents
‘ Downloads

& New Microsoft Word Document 26/10/2022




3.7.6 Create ashortcut

The following are the steps to create a shortcut of a file or a folder to the desktop:
1. Rightclick on the folder or a file, amenu will pop up in place..
2. Selectoption “create shortcut” from the menu that extends.

”

Name Date modified Type Size
o @ New Microsoft Word Document %1  New \ l
Print 0

Send to
w O
Cow<’
a rtcut 9
name
QO Properties
3.7.7 Cut, Copy and Paste a file/ fol ho, \
There are three basic steps used toeyt, Copy a%aste a file/ folder/ a shortcut.

I. Selectthefile/foldertha sto&gut/copy.
2. Right Click on the fi select cut/ copy option from the menu that

appears. < L
3. Right click orq atio you desire to paste the file/ folder and select 'paste’
from the menu that
a p pea rS MName : Diate modified Type Size
e oqﬂwamwmmm w10 New
— N ] Print
Send to
Sort by > Cut
Group by > =
Refresh Copy e =
Create shortcut W
Customize this folder...
Delete
If you do not want a  raste (3) Rename ew
ps " Paste sh Document ¢
specific file or folder, you — o-° " ez sl T
can delete it or remove it N
from your computer. New
Propartics Fig 3.17 Creating New file




To Delete a file or folder:

1. Select the file and right click on file/folder.

2. Inthe appearing option, select the delete option.
Deleted file or folder is now in recvcle bin.

-~

Name Date modified Type

o @] New Microsoft Word Document 2610 New %
Print O
Send to O
Cut \Q

om O
Crea{&ortcut

<.

Properties

3.7.9 Restore a deleted file/ folde&h t(&e)
To restore means to bring back sogaetfihg o urn to the former situation. Restoring a
file subsequently means to bﬁrlﬁi a filgto 1ts original place from the recycle bin where
it was kept after deleting. lowi e the basic steps to restore a file/ folder/a
shortcut.

1- Doubleclick th r@&e bin \.Dn the desktop to openiit.

2- Right click o t s to be restored. Once the menu opens, click on the

“restore” on option t&yput the file in its original location.

he keyboard shortcut of Alt + del will delete the file completely and
e computer. This means that once you use this shortcut the file will not
intherecyclebinafteryou . . T ——
deleteitratherit will be deleted directly. [HEIM Home share  View

Manage Manage

3.8 Application Software e
Software that is developed to aid the =~ goeeces | FE
user to perform a specific task is known & pouniosss csgeis
as application software. The different pocuments ~ cut
kinds of application software are: St ¥ :elm _
from your computer. -~ e
1. Entertainment Software: = o

This software is solely designed for the
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sake of entertainment. These can include examples of video games, audio, music,
animations and cartoons.

2. Productivity Software:

These are used to produce information in form of a text . > ) prime
document. Spreadsheets, presentations, digital art and digital

paintlng, etc Nerﬁil l Youtube Amazon Prime

Disney+ Popearnflix

SHOW

Apple TV+  Sony Crackle Showbox

Fig 3.18 Entertainment Software

-

3. Education and Reference Software:
These are primarily used to enhance and assist the lear ,<g§kalls
We use these software to seek assistance when re making [] Ofﬁce
researches and developing on the educatignal grounds.

Encyclopedia, dictionaries, educational gameg, Ggogle maps, and . [ . (2 .
tutorials are the perfect examples to such Softygare. | S == sme el e

%@ Fig 3.19 Productivity Software

3.9 Working with Paint

Paint 3D is a raster graphi a3 tlve application that is a refresh of Microsoft
Paint. This application

er&;D and 3D tools that can work in collaboration to
create fun and profﬁ pro This is an update of Microsoft paint that was initially
released in 2017.

Somei @ht features of Paint 3D are given below:

) |

i~y

g = izl

e vy AfL3 -
=

Dictionary Alma Atlas Thesaurus

nac g

- il Electronic
Encyclo Periodica  Resources!

pedia Is ] R
Questions for

Fig 3.20 Educational Software
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Title Bar Drawing tools View tools Brushes

Paintsnlp‘! PNG -Paint 3D

Mtn ]

% Select U Crop M Magic solect Mixed reality [ 30 view — —'— 1= 9% - Marker
A KON
ek
Selection tools ARAM
4 Thickness

< =
. A |
<

3.9.1 Brushes Fst P P?& 22

e Hoverthe mouse over the Brugh gl to the name of the brush.
e Selectthe brush by click o ptg your choice and start drawing lines by

clicking on the left mo : tor‘lgf1 agging it from the starting point.

e Thereareseveral bru % nd shapes to select from.
From the Menu ave the project by clicking on the save option.
Enter the name®#the fl|%(|l€k save in the dialog box that appears.

4+  100%

X
D X
i A

g A
fl (W

Thickness 5px
Opacity 100%

Fig 3.22 Brushes
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Cube 3.9.2 Creating 2D shapes
. % ) Following are the steps to create 2D shapes:
Open 3D Library
5 1. Select 2D shapes option from Toolbar.
3D doodle 2. After selecting the shape of your choice, drag it out into the
¢ & & drawing area.
3 et 3. Modify the shape by using the handles by the side of the
@ Q@@ A A shape to alter its size and shape.
3.9.3 Making 3D Image **
VS
880 1. Designa2Dimage O
3D Models 2. Selectthe 3D mode to make the i dimensional.
L R® Y & 3. Rotate the object and size by e handles on the

u
. side
Fig 3.23 3D shapes

3.9.4 Clone Stamp tool

This tool is used to copy the images: &
1. Drag the required shapein the drawing ére
2. Selectthe Stamp tool, the new shap rs.

3. After selecting different options, &ep tthl
required number of shapes.

3.9.5 Drawing straight lines @Qaw@Multl point (g 324 Clone stamp tool
Curves

1. Selectthe 2D Shapest ‘\OK

2. Select the straight- [”‘Q

3. Drag the moQ@h th |ng point to stretch a line of desired length in any
direction.

ess for

B o > 0]
beary Pasts  Unds  Hisory  redo Cube

. e Open 3D Library

Fig 3.25 Line tool



4. Control the linesin any direction by selecting the corners or the midpoints.
3.10 Working with 3D models
3D (three dimensional) model is a technique in computer graphics that is vastly used to
create real world objects in three axes to represent their height, length and width. These
models give anillusion of moving in and out of the plane of canvas.
3.10.1 3D shapes \k*

3D shapes in Geometry are defined as shapes with three dimension@as Length, width
and height.

3.10.2 Create 3D objects \’
Following are the steps to create a 3D shape: 6"\-

1. Select 3D Shapes tool from Toolbar. &

2. Selectacube object.

3. Dragthe cube outandrotateitarounde

4. You can change the color of the cube aprd flipit horlzontally orvertically.

Paintsnip1.PNG -Paint 3D

| Vi & @ T H i iy} 0]
Menu e 3 Sfickois - Effects  Canvas  3DLibrary Paste Undo  Histary  rede

_IL} Select ‘-H_Cmp_ & Magic select ‘ . 1 -_Kﬁq« r“ Wview — —|— 4| | e 2: o a
;

A\ 0044
L 88000
ey

Matte

-_'I

+Add color

Fig 3.26 3D object
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Tips:
You can add more colors of your choice to the color palette by editing colors

3.10.3 Create 3D doodles
Doodle is defined as an aimless or random drawing or scribbling. It is possible to practice
doodling on 3D paint application. The following are the steps to create 3Rﬂaodfes:

1. Select the 3D shapes tool.
2. Selectthe 3D doodle option. O

3. Selectthe colour. ’(,Q

4. Drag out from the options while clicking on the mom@—bcreate a free hand shape
and curve. &

You can modify the shape by rotating itaround i%xis.

A

1

Paintsnip1.PNG -Paint 3D

@

| & (id
Menu Brushes 2Dshapes 3Dshapes

I+ Select ¥ Crop @ Magicselect

3D doodle 9

288
3D objects
00 44
B8 0e

3D Models

AR®VY &

Matte ¥

Fig 3.27 3D doodle




3.10.4 Create 3D text

The text tool in 3D Paint provides with several option of writing in 2D, 3D and changing
colors, sizes, font, style and alignment.

This can be done by following the below mentioned easy steps:

1. Select the text tool, and then select the style options. \&

O
Ny
o

2. Selectthe font and the style options.
3. Click outside the text box.

4. Edit, rotate and flip the text as required.

Paintsnip1.PNG -Paint 3D 1
. & 5T

Menu Brushes 2Dshapes 3Dshapes Stickers  Text

|§ Selet I Crop @ Magicselect |

Undo  History  redo

(-
=

Ll
il

Fig 3.28 3D Text



Tips:

3.10.6 Use image stickers » Edit the color of an

Following are the steps to create image stickers: Z’Elfft HiiCatien Acd
1. Select 3D shapes tool from Toolbar. o Stlart brushes tocl to
2. Selectthe 3D mode and Drag out an object. paint different parts
3. Select stickers tool of an object.

4. Add the eye and mouth stickers to complete the animated look. [ IS ACEIREE

; : 2 ; history slider that show
5. Confirm the stickers by rotating an object. th. s tep while creating

oy r\‘il.t BD

a3

Paintsnip1.PNG -Paint 3D

L= o & 53] T
Menu Brushes 2Dshapes 3Dshapes  Stickers  Toxt "
|I> Select @ Crop & Magicselect Mixed reality [ 3D view + m o
i —
Sticker opacity 100%
i
Matte w
@ a
Make 3D Magic select

| Rotate and flip

& Q A =<

Fig. 3.29 image Striker

3.10.7 T@as

The canvass§like a 2D sheet of paper and the 3-dimensional objects can be moved in front
or behind the plane of canvas. You can do this by selecting the Canvas tool and then
selecting different options.

3.11 Navigating the Internet

3.7.1 Web Browser:
The web browser is an application software that opens webpages to allow us to view

information from the internet. There are several examples of web browsers, such as
Internet Explorer, Google Chrome, Opera, Safari and Mozilla Firefox.
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A browser can access information on World Wide Web (WWW) and display it on your
computer or mobile device. World Wide Web can be defined as a Global collection of
websites that the computer user can access via internet. Moving from one page to another
and viewing information on them is known as surfing on the internet.

Theillustration below shows the main parts of the Google Chrome window:

G Google x
“ C | @ https//www.googlecom T D 6

Address Bar
Page Title

(@)
(\Q ,&%

L 4

Fig. Mogle page
. Wecantypetheadd\@oft eBpage we want to visitin the address bar.
e The menu butt ve i useful commands. It is from this menu that we can
open a new ow
and man ookmarks. Title Bar
e The @ge section 4] e
dis e content of that |# = \me\e
we ge. l Re‘f'resh \| . Favorites Bar
. Home page (Optional)
e When we click on the new
tab button, a new tab will = g . o L & &
Open_ N?:r'i::gi‘lm Webmaster & | Upwork Log In « WebNo..  CNN Internatio
The following is the labeled
illustration of some important & ¢ o
b Utto n S: WebNots Yahoo Cloud Alexa

¥

Shortcuts from History

Fig. 3.31 Buttons in Webpage
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3.7.2 Search Engine

A search engine is a website that allows us to search for I b= D
information on the internet. Popular examples of the search
engines includes Google, Yahoo, Kidzsearch, Ask and Microsoft
Bing. Yandex _iﬁ‘“‘* |m

vwioo @ Aol.

We can do the following on the search engine: Fig: B:18 SasrehiEmying

e Research atopicand gatherinformation about it.
e Find and save pictures and images.
e Search forand download files and programs.

Tips:

Typing can be improved by limiting your hand and fingrr

movement. Don't rush instead practice all typing lessons to ace ¢h’s

skill.

Fig. 3.33 safari

3.8 Using Rapid typing Tutor

This is one of the most used software appllc ti s that is used to learn and enhance the

typing skills of the user. It aids in develo boarding skills. Keyboarding means
typing on the keyboard using the corgect&finge @h finger on

your hands should be placed correclgn the ic key on the

keyboard. Itis very important for the e correct sitting 0

posture when using the keyboard

3.8.1 Prescribed ssitting po@e w@eyboarding:
e Situprightand keep acks t
e Keepyourelbo of 90.

e Facetoward ni ead slightly inclined forward.
e Keepani distance of atleast 45-70 cm from the screen.

e Sitin E t your shoulders, arms and wrist muscles are in

|

leas . The wrist should touch the table top in front of the keyboard making
sure'that the body weight is not shifted to the wrists.
3.8.2 Home Row position

It is very important to know the skill of keyboarding when using the computer. As specified
earlier that the fingers are required to be on a specific key on the keyboard, we must use
both our hands with thumbs resting on the space bar. Fingers from the left hand should be

Tips:
The figure to the right shows the
labeling of the fingers on your hand.




placed on ASDF and fingers from the right hand should be placed on JKL;
The illustration below shows the correct placement of the fingers on the keyboard when

keyboarding:
g R
~ 1 |e |# % |~ |a | = ) [ fo—
) 1 2 3 - 6 7 8 0 - =
= |Q|w R[T|Y|U o|p |l }
Caps Lock — ~ . |
o Ly el NA D AN 5
Shi\‘tG : XAC [V | B[N\ B | o o
= __' fc [ 1'.','1 =q
/ SN\

.

The color-coded keyboard wit

Fig. gﬁfqﬁr pla%%n keyboard
g@ us rg"htand keyboarding better.
Use the fingersont ifi ‘J@

on the keyboard only.

When typing al tur &o primary placement of ASDF and JKL.
Maintain a pm&e of t% equal intervals.
The shif@ always pre$sed with the Pinky finger on both the hands.

Thet om both the hands should always be resting on the space bar.
Spe condary whereas accuracy is more important.




T Y 7 2

Software is defined as a set of instructions, data and programs that are used to
operate computer and perform a specific task.

System Software is a type of program that is designed to control and manage the
computer's internal and external resources.

The operating system is a system software that controls and manages all

operations of the computer
There are four basic types of system software: 0&
. Operating system O

® Device Driver

o Utility Program +

@ Language Translator ﬁ
Afile can be defined as a common storage unit on tite computer.
A folder (directory) is a collection of files j er to organize them on a storage
device.

Shortcutis alink to the file created to ccess it. Shortcuts can be created on the
desktop and in other folders. Q’

Entertainment Software is solely ighed }ﬁ'sake of entertainment.
Productivity Software are used rod rmation in form of a text document.
Paint 3D is a raster graph@»\and creative application that is a refresh of
Microsoft Paint.

The web browser is I|c io oftware that opens webpages to allow us to view
int
00

information fro r ere are several examples of web browser, such as
Internet Expl me, Opera, Safari and Mozilla Firefox.
A search&ne is a website that allows us to search forinformation on the internet.

Typing T s one of the most used software applications that is used to learn and
en@ e typing skills of the user

Keyb®arding means typing on the keyboard using the correct fingers.

» Exercise

Tick (V') the Correct option:

1.

The window in use on the desktop is known as a
a.Actual b.Dynamic c.Active d.Live

2. The process of moving from one web page to anotheris known as:

a.Changing b.Switching c. Transferring d. Browsing
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3. Antivirusisanexample of:

a. Application software b. Utility program
c. Devicedriver d. Operating system

4. A software used by the teachers and students for enhancing their learning skills and
activities is an example of:

a. Systemsoftware b. Educational software
c. Gaming software d. Operating system.

5. Asoftwarethatisdeveloped to do a specific task on the computer led:

a. Operating system b. Entertainment software
c. Gaming software d. Application software \o()

6. Which of the following tool is Paint 3D and is used to copy»
a. Croptool b.Snippingtool c.Clone stam%p d. Curve tool
7. We can change the size of the marker using the
a. Marker b.Eraser c.Can d.Crayon
8. is the link to the original file. %
a. Icon b. Shortcut d. Folder
9. is the collection of files.
a. Folder b. Desktop c Ic d. Applications
10. |saweb5|te that sust ch forinformation from internet.
a. Web browser pplications d. Searchengine
Briefly answer the followm tlo
Whatis Search engi cu$b WO.
Differentiate betw QD ahd 3D Shapes?
Define softwa 0
Differentiate between{titity software and device drivers.
EnlistLa ge Translators.
Write @}e on Snipping tools in windows.
Wi wn the usage of Notification area in windows.
Differentiate between file and folder.
. What is productivity software?
10 Discuss Educational software.
Answer the following questions in detail:
1. Discuss system software.
2. Discuss any two examples of operating systems.
3. Write down the functions of OS.

4. Whatis application software? list down its types.
5. Write a note on web browsers.

. 5 '/
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Project Based Questions:
1. Identify the operating systems installed in the computers in your computing labs at

1.

school.

Practice typing a research report on “my favorite National Hero" in Microsoft Word.
This should be approximately 300 words of research. Save your work on the
computer and get a print out to display on the pin boards around the school after
marked by the teacher.

. Following are the steps for searching information on Google seachElgine:

o Opentheweb browser. O

o Enterthe website address, like www.google.com

o Enter the specific words for the information you q@Qo find, for example
“dessert Safari” and press enter.

o Viewthesearchresults.

o Clickonthe web link in the results which m ent.
o Viewand navigate through the information that you are looking for.
Create a Solar systemin 3D Paint. Draw all p by using the feature od 3D shapes.

Distinguish the planets with different col n¥ show creativity by labeling them by
the text tool. Draw planet orbits aroun h lanet were required.

Create a table in Microsoft word, I|s ples of different types of software.
The examples can be written the ng of the software, for example
entertainment software, educa soft and productivity software. Research
online and list the examples of al e thatyou inserted.
Plug and Play (PnP) is that allows the Operating System to
automatically detect 69“ dewces without using any Device Driver.
|dentify some Plugn evice

Activity Based Questlo \,
Dnndethest%i
Ask themto afol the desktop and rename it.
Instruct t o delete the folder and empty the recycle bin.

Obse @ tudents and guide them where help is needed.

Divide the students into pairs. Explain to students that each pair is going to use an
image processing software to draw a given prompt (for example, draw a house).
Instruct students to open the software. Demonstrate how to use each of the "paint
tools" and how to edit/erase. Demonstrate to the students how to use the spray
paint, creating different shapes and colors. Students may use 3 different colors, 3
different shapes, and text. Ask if there are questions. Students will practice using the
basic tools for 5 minutes. Give students 30 minutes or whatever time they need to
draw and paint their house. Take a round to observe and guide the students as
required. This activity is to mainly enhance a student's fine motor skills while
allowing him/her to express inner creativity.




Students Learning Outcomes

After completing this unit students will be able to: O$

<

migc Thinking

Define and identify a problem.

Analyze different techniques to deconstruct a problem 0

Differentiate between simple and complex problems. \p

List benefits of algorithmic thinking. +

Recognize that algorithms are a sequence of precise& ed instructions.
Examine that Algorithmic thinking is breaking down a problem, identifying important

information, logical thinking, and confidence i on making.
Define conditional statements/ selection nts that decide whether certain
instructions should run (e.g. if there is rain fakefan umbrella)?

Identify loops, and analyze how they instructigns to be repeated.
Analyze ways to solve a problem bfusing a co tion of sequence, selection, and

repetition.
Identify: O %(b

What is given —facts '0

Data needed to solve th .p@le @

The output of the pro,K.| wheggivén a certain input.

Specific instructi “no A€ instructions.

Deconstruct emi ~-problems

Integrate ﬁions to sub-problems to solve the main problem.

Using im ta and facts, reason about conclusion (guess the identity of a classmate
giv fqualities/features).

Id rand differentiate between simple and complex problems.
Create a sequence of steps to solve a problem.

Relate sequence, selection, and repetition to daily life tasks.

Create solutions to problems using sequencing, loops, and conditions.

4

4.1 Problem solving
A problem may be a task to be performed. It can be thought in terms of inputs and
matching outputs. The problem can come from real-world or it can be pointed out by
someone. To solve a problem we need to have a systematic problem solving process. We
can say that problem solving is the sequential process to analyze information related to a
given situation and generating appropriate solutions.




There are 6 steps that you should follow in order to solve a problem efficiently:
e |dentify problem
e Problem definition
e Problem analysis
e Planning solution
e Testthesolution
e Selecting bestsolution

Consider a simple example of how the input/process/output@ks on a simple
Fact: students of a class

problem:
Calculate the average age of all studentsin a class. \'I\O

Input: get ages of all students &

Specificinstruction (Process): add them @ compute the average age.
Output: output the answer li

As you can see, the problem is easily s y simply getting the input, computing
something and producing the output. LK ow e@we the steps to problems solving.

e g P9 =2

4.1.1 Identify a Problem

We have to be clear and speC|f|c | problem Once identified, the problem
should be stated ina simple anc@ hence it can be solved easily.

4.1.2 Defining a Prob

A problemis sa:dt f it does not contain any ambiguity. It is clearly defined
and it has a clear go apro IS Clearly defined it can be solved easily. If a problem is
not defined cIe e can use different strategies such as “Guesses”, Picture drawing etc.,
to properly ef@ roblem.

4.1.3Pr Analysis

Problem analysis is the process of defining a problem and decomposing a problem into
smaller parts to identify possible inputs, processes and expected outputs related to the
problem. It is process of figuring out 5 W's i.e., What, When, Where, Who and Why from
problem statement.

Deconstruction of a problem

Deconstruction is the process of taking a big problem and breaking it down into a set of
smaller problems. If you can solve all of the smaller problems you will have solved the big
problem.
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Examples:
Consider we have a recipe of Pasta and our goal is to determine its ingredients. We can
analyze the given problem using following steps:

Fact (Whatis given): Empty recipe have ingredients
Input (Data needed): Pastarecipe

Output: Ingredient of Pasta
Instructions: We have to separate ingredients of pasta recipe O.k
Let us analyze another problem:

We have to design a maze problem with a robot that can foll @ set of instructions to
perform any action.

You may feel that you don't know the first thing about @ a maze problem. But you
actually know how to do some of it. Let's break this oneéh;p down into smaller parts —
it may look something like this:

Fact (Whatis given): Maze x
Input (Data needed): Source/ starting pom@t get/ ending point of given maze
Instructions:

. Determine the size of the mat \ L@Wt i.e.,, N x N (N= number of rows and

columns)

. Decide that the robot w@t frorﬂsource i.e., maze [0][0] and its destination is
maze [N-1][N-1].

. Robot can move (:\nl{e 0

. Gray blocks are nds (
. Following is ewut [

i e&ons forward and down.
=0)
ighted solution path.

Extra Bit!

We always represent

matrix / table by [col]

Fig. 4.1 Maze




Source
Y

Se

Output: Root from source to target
So, you've already broken the "M eQrobI yTto smaller problems. You can now take
h

each of these smaller problems breaw down into even smaller problems. This
process is called the art ofdeC\ uci
kExtra Bit!

Sometime we have clear instructions to solve a problem these
instruciions are called specific instructions. Sometime we have not clear
irst: octions or requirements of the algorithms and we have to extract

thein from problem statements. These are called non-specified
insiructions.

Techniques to deconstruct a problem

Following techniques can be used in deconstruction of a problem:

1. Separate root cause of the problem to navigate the problem space.
Draw limits of problem.

|dentify statements which appear easier to solve.

Identify 5 W's from problem statement (What, When, Who, Where, Why)
Start solving parts of problem (Easier to difficult)

Combine all sub-solutions to make a main solution.

ViR e (0 I



4.1.4 Planning solution
Good planning is essential for the successful execution of a solution. It ensures that you
have everything you need and solve a problem. This will minimize risk of failure.

There can be more than one solution for a problem. Alternate solutions can enhance the
value of your ideal solution. Once you have decided on the "what should be the result”, this

target will become the basis of your solution.
4.1.5 Testing and selecting best solution O
We can use lists of advantages and disadvantages to evalu% choose the best

available solution to meet our needs.
Following factors can be considered while selecting solut|o +

e Difficulty level

e Timetoimplement the solution @

e Costonimplementation the solution «
4.2 Simple problems
A problem is known as simple proble qU|r t|me and resources to be solved. A
problem that can be solved in simple é&; is co red easy" in most contexts, even if it
islarge.
Example: Turning on a fun, writi tabl peC|f|c number.

*
4.3 Complex proble N \
A problem is known a lex lem if it requires more computational time and
e co

resources to be solye problems that cannot be solved in simple steps are

called complex Proble
Example: Drawj car, finding the area of airregular shape.

4.4 Cou;?ational Thinking
Computatiohal / Algorithmic thinking is a way of getting to a solution through the clear

definition of the steps needed to solve a problem. This approach automates the problem-
solving process by creating a series of systematic, logical steps that take a defined set of

inputs and produce a set of outputs based on instructions given by the users.
Algorithmic thinking is not solving a specific problem; instead, it shows how to build a

process that has an end pointand it solves all the problems efficiently.




4.4.1 Benefits of Algorithmic Thinking

Algorithmic thinking provides a unique way to solve problems, and design new and
improved systems. Following are some benefits of Algorithmic thinking:

Decomposition: We learn how to break down complicated problems into smaller
problems.

Abstraction and Generalization: We can focus on the important information only,
ignoring irrelevant detail.

R — 'ﬁf: SE

 E—
44
ooo

Decomposition

55 Breaking a big prowwn mt@ir parts

‘ Looking for simifasities be d within problems
e Ta r@ detail out of a problem and ignoring irrelevant information

@ Adapting solutions to other problems to solve new ones

@ Simple rules to follow that solve the problem

Fig. 4.2 Computational Thinking

Pattern Recognition: We look for similarities among and within problems
Generalization: We identify sequence of operations that are common among specific
problems and to extend them to the general problems.

Algorithmic design: This design allows the people to follow the instructions to solve a
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problem.

Confidence in decision making: Algorithmic thinking improves the confidence in
decision making.

4.5 Algorithm

An algorithm is a finite sequence of instructions used to solve a specific problem or to
perform a specific task. In other words it is a procedure used for solving a problem or
performing a computation. Algorithms are used in all areas of computer science for

problem solving.
oF

4.5.1 Examples of Algorithms O

O

Sequential flow
In sequential flow process must execute in the same wri'ic{@&

Algorithm to make a tea

Step 1: Start %
Step 2: Fill the kettle with water «
Step 3: Put the tea leaves in the kettle. C)

Step 4: Boil the water in the kettle.
Step 5: Pour some of this boiled water ir@{e p. \@

Step 6: Add milk to the cup.

Step 7: Add tea whitner to the cup. O %®
Step 8: Stirand drink the tea. Q ,K

Step 9: Stop \O \O
Algorithm to polish o@h

Step 1: Start A e

Step 2: Open @oe polish

Step 3: Put sh ish on brush
hoe

Step 4: Polj S
Step 5: e polish on brush
Step 6: Polish the other shoe

Step 7: Close the shoe polish
Step 8: Stop

Algorithm to add two numbers

Step 1: Start

Step 2:input two numbers Aand B

Step 3: Sum = A+B (add the values of Aand B save in “sum”.)
Step 4: Print the value of Sum

Step 5: Stop
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Conditional flow

In a conditional flow, steps are executed only if the condition is true otherwise next step is
executed.

Algorithm to print greater number from two numbers

Step 1: Start

Step 2: Input two Numbers Aand B

Step 3: checkif Ais greater than B then go to step 4 otherwise go to step 5

Step 4: Print Ais greater than B \t.
Step 5: Print B is greater than A O
Step 6: Stop O
O
r ~ =
Note: ®
At step 3 we are deciding weather to execute ste ﬁstep 5. In computational
thinking this is called decision making. IF-el tement is used for decision
making.
& 4
an
Algorithm to that take a numbeﬂ( will print Car if number is 1
otherwise print Bus
Step 1: Start %

Step 2: Inputa Number A
Step 3:checkif Ais 1then go@@a cﬂ\@wse gotostep5
Step 4: Print Car

Step 5: Print Bus

Step 6: Stop QQ) ?

Algorithmto p@t whether @ number is Even or Odd

Step 1: Start
Step 2:Inp mber A
Step3:m modulus 2

Step 3:If mod is zero go to step 4 else go to step 5
Step4: Print Aisevenand gotostep 6

Step 5: Print Ais odd

Step 6: Stop

Repetitive flow
Repetitive flow, also referred to as iterative flow, is a process in which a set of statements is
executed again and again until a certain condition remains true.

Algorithm to print table of given Numberup to 10
Step 1: Start
Step 2: Inputa Number A
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Step 3: counter =0

Step 4: If counteris less than 10 go to step 5 otherwise go to step 8
Step 5: counter= counter +1

Step 6: Print variable A, counter and their product A* counter.
Step7:Gotostep4

Step 8: Stop

Note:

In above algorithm we are repeating step 4 to step 7 again Ogain until
condition at step 4 remain true. These steps are called loop. : 6
4&

Step 1: Start

Step 2: counter =1

Step 3:if counterislessthan 11 gotostep 4 othe to step7
Step 4: Print counter K

Step 5: Increment the value of "counter" by 1

Step 6: Gotostep 3

Step 7: Stop Q @
S

o
e Anytasktobe peﬁogwhlch{ thoughtin terms of inputs and matching
seq

Algorithm to print first ten integers «Q

outputs is called pgo

e Problem solvmg ‘@al process to analyze information related to a
givensituation g enebgting appropriate solutions.

e Wecanred ure by proper planning of a solution.

e A probl is ké as simple problem if it does not requires more
com tional time and resources to be solved.

& r is known as complex problem if it requires more computational time

ou rces to be solved.

entifying similarities among and within problems is called pattern recognition

e Algorithmic design allows the people to follow the instructions to solve a
problem.

e Analgorithmis a finite sequence of instructions used to solve a specific problem
or to perform a specific task.

¢ Insequential flow process must be executed in the same order in which they are
written.

¢ Inaconditional flow, step or set of step with set of steps are executed only if the
condition is true otherwise next step is executed.

e Inrepetitive flow, a process with a set of statements is executed again and again
until a certain condition remains true.
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_» Exercise

Tick (V') the Correct option:

1.

10.

First step of systematic process of problem solving is:

a. problemanalysis c. problemidentification
b. planning solution d. testsolution

is process of defining and decomposing of a proble
a. problemanalysis c. problemidentific
b. planning solution d. testsolution
Breaking down a big problem into smaller problem ‘s&ed
a. problemidentification c. planni ion
b. problemdecomposition d. selec&best solution
Looking for similarities among the prob| i called:
a. Algorithmicdesign blem decomposition
b. patternidentification bstraction

Thinking the domain of proble dign r'@irrelevantmaterialiscalled:
a. algorithmicdesign § Gi rn identification

b. problem decompositi #abstraction
is finite seq u§of ms(luctton to solve a specific problem.

a. Algorithm c. specificinstructions

b. unspecified@t & d. None

Everyalgori%

a. loop,con ||on c. finite, infinite loops

b. s;a@p d. sequence, conditions
P

In flow, steps will be executed in the same sequence they are written in
a. etitive c. conditional

b. sequential d. none

In flow, steps are executed only if certain condition is true.

a. Repetitive c. conditional

b. sequential d. none

In flow, set of statements is executed again and again until a certain
condition remains true.

a. Repetitive c. conditional

b. sequential d. none
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Answer the following questions briefly

1. Listdown the benefits of step by step process of problem solving.
2. How identification of problem is helpful in problem solving?

3. What do you mean by problem analysis?

4. Differentiate between specific and nonspecific instructions in problem solving.
5. How does planning solution reduce the risk of failure?

6. List the elements that we must consider while selecting a solutlon
7. Differentiate between simple and complex problems.

8. What do you mean by pattern recognition in problem solvin O
9. Listdown benefits of computational thinking. b
10. Differentiate between conditional and repetitive flow. ’{’o
Answer the questions in detail

1. How canyou say that a problem solving is helpfu«&ryday life?
2. Discuss the steps of problem solving process,

3. Whatis deconstruction of a problem? List s benefits.

4. What are the techniques used in decon nofaproblem?

5. How does computational thinking hQ solvmg aproblem?

Project Based Questions
Write an algorithm that create a pizéﬁth 41t
2. Write an algorithm that gives the st @Ith brushing your teeth.
»gva e of three numbers.

—_—

3. Writeanalgorithm to find

4. Write an algorithm to fing dugﬁ o numbers.

5. Writean algorithm t he‘%ab number is even or odd.

6. Write two differ é’on @ find product of two numbers and choose the
bestone amon

7. Write an a@:m that alldbws a person to enter a number, algorithm will print

table of t berupto 10
Activity uestion
1. Ask students to come up with a rule — something that always happens in the

same way. For example, "I go to school on Mondays”. Then, come up with an
exception, also known as a condition, to this rule. For example, “If itis a holiday, then |
don'tgo to school on Monday.” Write the conditional statement at the top of a piece
of paper. Use the rest of the paper space to illustrate the conditional statement. In
this example, you could draw a picture of your favorite holiday. Repeat this process 3
times so you have three conditional art pieces! If working in pairs, one partner can
come up with the rules, and the other can come up with the condition and draw the
image. Then, switch roles.
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Programmiiing
:

o Define program.

e Determine the need for a programming language. o
= Differentiate between an algorithm and a progran‘\p
= Convert an algorithm into a program.

e List ways in which programming is important in toda orld.

o List different applications of computer programn&

e Identify programming language and their

e Recognize that a program executes in a en€e — Write computer programs

accordingly.

e List the fundamental programming@ cts that enable a computer to interpret

a computer program. The constrlicti &)

ioms are!
= Aneventis an action fr e u§r®\mething outside the computer.

* A sequence is a series,of action are completed in a specific order.
'ructgrs in the sequence in which they are written.

il'specific stopping condition is met.

to store nformation called a value.

ta r@ﬁsks a question to figure out which path to take

next:
. Analyz%s to debug a*computer program.

L

51 W IS a program?

A program is a set of instructions given to the computer to perform a specific task. It is a
ordered sequence of instructions that are necessary to achieve a solution. A program has
variables and constraints (which represents data, text and images.) and a list of instructions
that are called statements.

Programs stored in the memory of computer enables the computer to perform variety of

First digital computer that could run a program was the “Baby,”
constructed at Manchesterin 1948.

&




tasks. The idea of an internally stored program was introduced in the late 1940's by the
mathematician John von Neumann.

The development of a program starts with a task,
and then expressing it in a computer language.
Programs are created using specific
programming languages such as python, it is
easy to write programs increase languages and
these programs are translated into
understandable machine languages by
compilers and translators.

Program Vs Software. <3
Program is a set of instructions that enables ‘&

computer to perform a specific task. It usually %
doesn't have a separate user interface. When )gg rograms are bundled together to
perform a big task, it becomes a Software. re has their own user interface from
where you can use it programs. For exa N\Microsoft Paint is a Software that contains

many programs like changing the colorﬁ ting \b@h drawing a rectangle etc.

5.2 Programming O %(b

Programming is process of writirg NI he pracess of creating and writing a program is called
programming. Itisa creativ ’Th choices to be made in this process, where one
option may suit better tha{ othg{.' is doesn't mean that the other is wrong to solve
different problems.

Computers are m es wi%w‘ ork when we
give them ins ions. These» instructions are
provided to @%computer in the form of
programs.

Developifig\a program involves the following

systematic procedure with the below mentioned
steps:

Fig. 5.1 Processor chip

Analyze the problem

Design the program

Write a program

Document and maintain the program.

ol

Fig. 5.2 Programming
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Analyze the problem

The first step is to study and identify the problem to get the useful information. The
problem should be analyzed well. The actual problem is divided into sub-problems. In
orderto find the solution, the user can use algorithm and flowcharts.

Design the solution

In designing phase, we establish a clear idea of which problem we are going to solve for the
user. We shape the problem statement which helps us throughout the designing phase.
Algorithms and flowcarts are designed for better understanding. O

Write a program
In this phase, algorithms or flowcharts are converted into prog@asily understandable

by the computer. This step is also known as coding. +

Document and maintain the program &G

Documentation is a written detailed descriptio@programming process. It contains
all facts about the programs. Usually, it includ em statement, brief description of
problem, data and facts about the problegf, s used to understand the problem,
algorithms, flowcharts, code examples a more. Comments in the program itself

are also considered an essential part ofdo mentat\@ Many programmers document as
they code.

5.3 Importance of Prograltgl gi ay's world
ost

Computer programming is ndamental skill to learn for almost every

application. It forms the m of software development or cutting-edge
research into artificial |n It as transformed the world into a better place.
Programmmg is not sks easier for us to perform but it also significantly
improving the buy% |ons across the globe. In the world of modernization

opment inNtechnology the students find these programming skills

and constant de
essential to tr%hoot these automation tools. In this way the coming generationisina
much bett on to contribute towards the maximization of technology investments.

Technologi rogress continues
to evolve at a rapid pace. Every
smart phone app, website,

computer application, and even a 3’1"‘{ Python C Koﬂm . !U T8t due
Ada

4 ™

Erlang
bl

microwave and calculator use a | . L,_uu me bQLPHP Caml.

) (‘zroovy
talent is in high demand.

However, many young people

rather than creators. piJ avaScrlpt Perls

As coding becomes more \ s y

code to function. Naturally, digital
continue to be digital consumers
Haskell
Fig. 5.3 Importance of Programming




common in our daily lives, digital skills are becoming increasingly important for aspiring
minds looking to advance in their careers. Young people must take advantage of
opportunities to broaden their digital expertise.

5.4 Programming Language

Programs are written in programming languages. These programming languages provide
us the facility to write programs in text base editors or in visual mode. The languages that
are easily understandable by computer are known as low level lang whereas the
languages that are near to human languages are called high level éjages. High level
languages need to be translated into low level language s the computer can
understand them. Programming language can be categorized a\’ er:

i ¥
1. Machine language/low level language «@ Do you Know?
2. Assembly languages/intermidiary language The first widespread use of
L high-level languages in the
> ngh level ]anguages & early 1960s revolutionized the
process of programming.

Let's look at each of these categories. QC) .

Machine Language 6

Humans do not like to deal in numb&lone refer letters and words. But, strictly
speaking, numbers are what machi Ian% is. This low level language, machine
language, represents data and pr@vm instruetfons as 1s and binary digits corresponding
to the on and off electrical s n mputer. Each type of computer has its own
machine language. In the ays g mputing, programmers had basic systems for
combining numberstor nt i%yctlons such as add and compare.

»

is considered intermediate that is, they are not as easy for people to
use as mqge nt languages. At the time they were developed, however, they were
reat leap forward. Furthermore, assembly languages permit the use of
names for memory locations instead of actual address numbers. Just like machine
language, each type of computer has its own assembly language.

The programmer who uses an assembly language requires a translator to convert the
assembly language program into machine language. A translator is needed because
machine language is the only language the computer that can actually execute. The
translator is an assembler program, also referred to as an assembler. It takes the programs
written in assembly language and turns them into machine language.

High-Level Languages
Programs are written in an English-like manner, which make them more easy to use. As a
result, a programmer can develop more programs with less effort, and programs could




now solve much more complex tasks. A translator such as computer is needed to translate
high level language into machine language.

Program Constructs

All programing language use program constructs. In other words, they are used to control
the flow in which the statements are executed. Basic programming constructs are listed
below:

1. Sequences
In sequences, the instructions of a programs are executed in th@ e sequence as
they are written, one after the other. This is the natural flow @orking most of the
time. For example, to make a tea, you follow the sequence uctions.

&

2. Selection @
A selection statement provides for selection betweégq rnatives. In many languages,
if statement is used for selection:

If statement is a conditional statement. For e)@ if (numberis divisible by 2)
print that number is even
else

printthat number is odd. Q \®
Activity of loop: 6 b

Teacher will place different b oneFo r of the class and an empty basket on

the other corner. A stude to pick one ball at a time and put in the
basket. The student WI|| atth| ity to put all balls in the basket.

3. Repetition :
A repetition co ct c a group of one or more program statement to be
repeated me end condition is met. Typlcally, such constructs are use to step
throe& or linked list. We can identify two main forms of repetition:
« Fin

Some Terms Used in Programming

Constant
A constant is a value that remains consistent during the execution of a program, A constant
can be anumber, character or a sequence of a character string.

Variables
A variable is defined as a container in which we may have different values during the
execution of a program. Variables are named memory locations that are used to store
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program's data. Each variable is given a distinct name. When the program runs, different
memory locations are allocated to variables. The data is stored in the memory and read
fromit's with the reference to variable name.

Syntax
Syntax refers to the spellings and grammar of language used for programing. Syntax
defines the use of words, numbers, and punctuation of a programing langyage.

Syntax Error and Logical Error 0
Each programing language has its own rule. If the rules of pr g language are not
followed properly, the resulting error is called the syntax error. gram with syntax error

or misuse of term results in syntax error. If the rules of ogram are followed correctly
but the programmer made any other mistake, it i%\ the logical error. In that case the
program will run, but the results of the program ot be as intended.

is not valid, hence it crashes when it runs. Incorrect pun E@ , incorrect word sequence,

Visual Programming Language Scratc

Scratch is a visual programming langu at d Qf require writing of commands. It is
very easy and assessable to use as yo r gram just by arranging the blocks in

the proper order.
There are two ways in which yp;é\use S tch
our

¢ Bydownloading thefi nal device.
By working online on |ts s://scratch.mit.edu
5.5 Scratch

Scratch is a pr@mmg software that makes it easy for us to create interactive games,
animation ries. When scratch opens, it displays a single character by default that is
called spni can program sprite to move and interact with the user.

When we open sprite, the following is the displayed interface:

Fig. 5.4 Sprite
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Costumes/ backdrop Tab

(Paint Editor)
Code Tab Sound Tab Menu Bar
(Blocks Palette) (Sound Editor)

= Code J/ costumes 4 Sounds .@ L B
| [m -
mawe steps Script Stage Size
u?u, Scroll Bar
¢
Sound
Events
.
o RO
@
M
Operators §|Id¢° sees ta randam - &@
e
My Blocks -y - Stage
" N
show @ @ Size 100 Direction 90
paint towards @ rite H i
; N
» 1
Code Area K \@ c
il Sprite Info Pane
H o OO0
Extensions Library Q Chooseca Sprite /Chuuse a{:kdmp
* O Fi Sétch Interface
o\ K
Ve 0 - e N
Interface pa Description

Block ¢

@alettes

Script Area

ries

Stage

Sprite List

X and Y coordinates

N

_TNgsbbws the category of the blocks. You can click on
{0e tategory to see the script blocks it contains..

It has the list of blocks that can be added to your
program when creating it. To add a block, you simply
click on it and drag it to the script area.

This is the place where you add the script blocks to creatt
a program.

This is where the program runs and you can see Sprite in
action.

As it suggests from the name it shows the sprite used in
the program. We can add, delete, or modify Sprites, or
change the stage background (backdrop) from here.
Tell us the exact X and Y coordinates of the sprite on
stage. Whereas location (0,0) is in the middle of the
stage.
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Creating a Program in Scratch @ operators

To create a program in the scratch, you add blocks to the Metien
script area to manipulate the sprite. You then click on the O

block category that has the block you want to add.
When we click on the block category, we will see the list of

blocks it contains. There are several block categories to
choose from:

Tips:
To delete a block from the script, we right click on
the block and choose Delete from the menu that

appears. To undelete the block, we press Crtl + Z
on the keyboard.

o
® 2

Tip: Variables . @

You can open a program that you have previc.sly

saved from the file menu. Click on Load fr.ni my Mygcks n

computer.

To add a block to our program, we cli ‘\d

the script area. If the other blocks are

already there, a grey color area will ap r, s@é g you where the new block should fit in

4 ; ‘

Description

oy

Block categories
Motion 6’

Has lecks to enables sprite to move.

cks that control the script and the flow of
instructions.

ContrAQ)

Has blocks to help the. Sprlte detect things in its

Sensing environment. It is from this category that you can
_ chq_ose blocks that let Sprite ask questions..
Sound _ Has blocks to play sounds and control sound settings.
Has blocks to perform arithmetic, string and Boolean
Operators .
operations.
. Has blocks that allow the user to create and use
Variables ST e e
variables in the script.




the script.

To run the script and see Sprite in action, we click on any of the blocks in the Script area. It is
important for you to save your created project to be able to edit or run it later. To do so, you
have to click on the file menu on the top and click on Save to our computer. You make sure
that you give your file a meaningful name and save it in a personal folder in your computer.

Save As

| ) My Documents
Kikkpatrick
‘Q"f.l l J My pictures OO

History | Triangles Q

. ..J My Captivate Projects \
ST kst Te_win +
‘j ) New folder &@

My Documents ) My Notebook Content

) Comps
- l/’} ) USF Preschool &

_..) Snaglt Catalog

Desktop __:l My Music ‘ ,
ﬂ My videos

& - Save

R File name:

My Network .
Places Save as type: A NN v] Cancel
— £ d
A@ %@ring Scratch Program
Blocks:

Below are the Went block categories, and a description of the blocks in them:

/Try It Yourself: Ask the User R

In this Try It Yourself exercise, you have the Scratch Cat ask the player if he or she wants
the Cat to grow or shrink in size. Depending upon the player's answer, the Cat then
obeys the player's command. You should create a new project that is set up the same
way as what you had in the previous exercise. One important change: Add a second
backdrop to the Stage, and name it end. You can use the Fill tool, which you'll learn
about in Hour 21, “Creating Your Own Sprites and Backdrops,” to create a black screen.
You can then use the Text tool to add a simple “The End” banner, which you can see in
the solution file.
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Motion block category:
Motion block What it does?
e @ steps Moving sprites.

turn @ degrees Turning sprites.

turn D @ degrees

Making sprites move to a given point on t tage, to
point towards mouse-pointer « another sprite or the mouse pointer. This ent
can be instant using the go to blocks, o ual using
the glide block.

Changing the x and y co—ordinate@e sprite on the
stage, either by altering it from i;* ent value
SN 1 PESUEEEYEERN  ( change x/y by ) or by se%@ a fixed amount ( set

X/y to ).
glldeo secs to x:o y: o /y )

:é
é

Making the sprite b if it hits the edge of the

if on edge, bounce
= stage.

Altering the style with which a sprite rotates.
set rotation style left-right - é
;

Setting a%j/t s X -ordinates or the direction in
which i@’ elj e displayed on the stage.
Looks block category:&% N

O hat it does?

Looks block
say [ for @ secs ' Sprite displays text in a speech bubble for a
: number of seconds.

Sprite display text in the speech bubble.

Sprite displays a text in the thought bubble for
the number of seconds.
think [ Sprite displays text in the though bubble.

Changes color effect of the Sprite by the
amount.
Changes the size of the Sprite by the amount.

change | color  effect by €D

change size by m

setsize  QITD % Changes the size of the Sprite by the percentage
of the original size

. > A



Makes Sprite appear on the stage.

Makes the Sprite disappear from the stage.

Will remove any graphics effects applied, such
as change in the color effects.

Starts to play the sou&ud continues
Startsound pop ~ with the next blo@ if the sound

displayed is still pl

clear graphic effects

Sound block category:
Sound Category What it does?

> Plays the so d waits for it to finish
Play sound pop ~ until done \
before con‘fgwng to the next block.
Stow sound splaying.
Sensing block Category: ( )
Sensing Category W it doe
user a question and waits for

&u‘it ca
oS
‘_] m St e user's response to the question
i 6\0 g@ by the Sprite.
Scratch has 3 operato s@z‘all@gﬁo compare the relationship between two values or
mpék e
wil

variables. It will co decide whether it is true or false. If the comparison is
true, the progr go down to the next line of code and do what is there. If the
comparisonisf e code will not execute. The three relational operators are:

1.gr n 2. less than 3. equal to
Operato ock Category:
Operators Block What it does?
Adds two numbers
m Subtract the second number from the first.
m Multiplies the two numbers.
Divides the first number with the second number.

e tand ot @ Returns random number whose value is between the
o _ -
il two numbers specified.
M4 4




Returns TRUE if the first number is less than the
second number. Otherwise, it returns FALSE.

' Returns TRUE if the first number equals to the second |
number. Otherwise, it returns FALSE.

'Returns TRUE if first number is greater than the |
second number. Otherwise, it returns FALSE.

Joins two stings together to form one big@' string.

offo
s (&

-
o

Operator Meaning Example (\0

V
greater than Price > I\ s
is price grea@ an 2,000?

D
4D

u\fg co@e the relationship between two values or
decide whether it is true or false. If the comparison is

0 ‘%‘? t line of code and do what is there. If the
nogQ('e e. The three relational operators are:

ess t 3. equal to

variables. It will compare the tw
true, the program will go
comparison is false the co

1. greater than @
Greater Than m
The block checksifthe first value'is greater than the other value. Ifitis less, the block returns
true; if not, ikr s false. This block works with letters too, not just numbers. In Scratch,
letters at@p of the alphabet (e.g. a, b, c) are worth less than letters at the end (e.g. x, y,

Z).
When the green flag is clicked, this

. K . when clicked
code will forever check if the value in -
the age variable is greater than the forever
value of 65. If the value is greater

than 65, the sprite will say "You can it e >E P

retire" for 2 seconds. Otherwise ' say" for o cecs
nothing will happen. "




N Y 7
Less than m

The block checks if the first value is less than
the second value. If it is less, the block returns
true; if not, it returns false. This block works
— __ with letters too, as well as numbers. In
i > Scratch, letters at the top of the alphabet (e.g.

a, b, ¢) are worth less than letters at the end

(e.g9.X, Y, 2).
oF

when clicked

forever

clicked

When the green flag is clicked, this
code will forever check if the value in

the age variable is less than the value - score = [ 5 kel

of 15.f the value of age is less than & : .
sa -‘Iou win! for secs

25, the sprite will say "Not Old = 9 :

enough to drive" for 2 seconds. QC) | b’_"_'ad_“"“ End Game

Otherwise nothing will happen. ‘\ L
O CH " What it does?

Controls Block Category:
Control block
e — A Q th ‘(Qond'ition_ specified if the condition is
Rgf _ &ﬁE itUwms the blocks inside.

<

= :

s the condition specified.
I™*the condition is TRUE, it runs the blocks inside the

IF part. Otherwise, it runs the blocks inside the Else
| \ : part.

Event Block Category:

Event block What it does?

> Program start its execution when click on

. ' We can choose the key for execution of the program

| Program start its execution when click on sprite.
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Equals to R )

The block checks if the first value is equal to the other value. If the values are equal, the
block returns true; if not, false. When the green flag is clicked, this code will forever check if
the value inside the score variable is equal to the value of 25. If the value of score is equal to
25,the sprite will say "You Win!" for 2 seconds and then broadcast the End

Game message.

Types of Loops in Scratch

In Scratch, there are three different types of loops. They are “repeat”, ‘*peat until”, and
“forever” loops. These loop blocks are found in the “Contol drawer”

Usage of Loops in Scratch
In this section, we are going t ow ﬁops are being used in Scratch. Forever loop:

Forever loop is used to act ouﬁ@e loop will not stop anytime. For instance, look
atthe code given in the imdge-belo

gy

™ edge bounce

2

The output is, the cat sprite will move 10 steps and turn back if it touches the edges. This
process continues forever, endlessly. To view the output, click this link Repeat loop: A
repeat loop is used to perform an action number of times. The loop will stop after the nth
time. For example, if you want to do an action 10 times you can make use of this block. Let
us see an example to demonstrate this.




—
glide o secs to random position ~

7]

If you execute the above code, the dragon will glide to a ag position repeatedly for 5
times. After that, it will stop gliding. Repeat until loop: until loop is used to repeat
the process until the given condition is met. Look at@ollowing code.

2
c®

If you ruWe code, the cat will glide to arandom position until it touches the
edges. Ongaiit touches any edge it will go to the center or origin which is (0,0)

How to Create a Breakable Loop in Scratch. Now let us see how you can create a breakable
loop in Scratch. There are numerous methods for breaking a loop in between. I'll go over
the most common methods here.

Using If condition First, we are going to see how to break a loop using the if condition. Have
alook at the below code.




go to (random position ~

wait o seconds

If  touching ‘mouse-pointer > ?  then

Here the cat will go to a random position 5 tirﬂaaause of the repeat loop. But if you
touch the cat with the mouse pointer it will di p ar. So the loop gets terminated because
of the “if" condition. Check the output her

In the same way, you can break a foreve gumchondition. Try this code and check

the output

if on edge, bou.." 2

change color » effect by m

S Hasehal - g

Using stop the script
Another way of breaking the loop is by using the “stop the script” block




When .. clicked

Forever

glide °secs to | random position v «

Stop this script ' &

J

In the above code, the loop is getting te@ d usmg the “stop the script” block. Run
this code and see how to break the fo oop \K stop the script.
Using broadcast

We can also use a broadcast block t ak . You can see this block in the Events
drawer.

In the following code, we use s k to create a breakable loop. When the green
flag is clicked, the cat gllde ran%FI osition and the forever loop gets terminated
when the stop message dca en the stop message is received the cat goes to

o’ 8 i when
when | receive ‘messagel |

broadcast message 17

Events broadcast message 1 ¥ and wait

forever

glide @ secs to random position ~

Broadcast stop -

Stop  this script

Control J




the center and says "Hello".Click the link to view the output.
Repetition in Scratch
We have seen how to apply action statement and decision structures in Scratch. In the

glide @ secs to random position ~

go to x: °y:o
&

Stop  this script

o @

lesson, we will learn how to apply repetrt|on S s. Like decision structures, Repetition
structures can be added from the =

Cortrol

There are three useful repetitions blo t @ >

learn: set counter tun

1. "forever” runs all the blocb ide it Qer and !
over again.

2. "repeat” runs the bl &anmdéq}ecuﬁed — for @ secs

number of tim change counter n
3. "repeat untll" nuou ns the blocks —

inside 1t the condition stated is TRUE.
5.6 De?& omputer program.

What is ugg|ng7 Fig. 5.7 Scratch

Software programs in their developing process have to undergo heavy testing, updating,
troubleshooting, and maintenance. Usually, this developed software contains errors and
bugs, which are removed in routine with constant updates.

Hence debugging is the process of fixing of bug in the software, bugs can be as an
error.

The process of debugging can refer to identifying, analyzing and then eradicating errors.
This process initiates when the software program fails to execute properly and concludes
when it accomplishes the problem successfully by testing software. This is an extremely
complexand tedious task because errors need to be resolved at all stages of debugging.

when clicked

repeat until  counter =m

h 814




Why do we need debugging?
The process of debugging starts the very moment the code of the software is created. It
then continues in successive stages as code is combined with other units of programming
to form a software product. Debugging is an important part of determining why an
operating system, program or application is malfunctioning. It has several benefits that are
mentioned below:
« lItreportsan error condition immediately which allows earlier detection of an error. It
makes the process of software development stress-free and straigltﬁorward for the

use of the user.

« Itisthrough debugging that the developer can avoid comple@e-use testing code
to effectively save time and energy in development of th are.

« Debugging helps the developer of the program in reduti’y the use of information

thatis useless and is not needed
« It also provides maximum useful information O(&a structures and allows easy

interpretation. /&

Steps involved in Debugging:
As explained earlier, debugging is a com cess of removing the existing and
potential errors in a program, it needs don specn‘lc way. The different steps

involved in debugging:

Q}
éh} t %Locution

/\ Analyze the Error

Cover Lateral Damage

Fig. 5.8 Debugging steps
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1. Identification of the Error: Identification of error is the initial and the integral part
of the entire process of Debugging. An incorrect identification of an error can be
ambiguous and results in is time wastage. It is for this reason that production errors
usually reported by users are hard to interpret and often misleading. It is very important
to identify the actual error.

2. Find the Location of the error: After the correct identification, you need to go through
the code to locate the exact spot where the error occurred. At this stage, Weeds to focus
on finding the error instead of understanding it.

3. Analyze the Error: In the third step, you need to use a bott -@approach from the
error location and analyze the code. This helps in understandin %rror better. Analyzing
a bug mainly has two goals, such as checking around the erghther errors to be found,
and to make sure about the risks of entering any coIIateﬁ agein the fix.

4. Prove the Analysis: Once you have analysis the b need to scrutinize the program
to look for a few more errors that may appear or}g lication. This step involves writing
automated tests for these areas with the help g t framework.

5. Cover Lateral Damage: In this stage, y to create or gather all the unit tests for
the code where you are going to mak Qges X@n‘ you run these unit tests, they all
should pass.

6. Fix & Validate: The final stage %Qall t@rors and run all the test scripts to check if

they all pass. 6\O \OK
AQ) eo
@@
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e A program is a set of instructions that is used by the computer to perform a specific
task.

e Software can consists of numerous programs that work in collaboration to create
different applications and computer systems.

e Scratch is a visual programming language that doesn't require writing of
commands. \k.

e Programmingis how you get computers to solve a problem.

e The programmer writes the instructions in code. The co tten text, using the
rules of the computer language. \6

e Thefive generations of languages are “\55'
Machine language &@

O
0 Assembly languages
o High-level languages @
o Very high-level languages &

o Natural languages

e All programing language use pr con r@s Some of the basic constructs are
sequence, selection and repet|t

e Aconstantisavalue that re ons (Qurlng the execution of a program.

e Avariable is defined as a re th: might change its value during the execution

ofa program.

e Syntaxreferstothe @ngs cﬁ?ammaroflanguage used for programing.

e Scratchisap m| @ware that makes it easy for us to create interactive
games, anlmaﬁas an

e Software rams in their developing process have to undergo heavy testing,
updat @ ubleshooting, and maintenance.

e D ing tool, (also known as a debugger) is a computer program that identifies
coding errors at different stages of development.

(" Exercise

Tick (v/) the Correct option:

1. A is a set of instruction that is used by the computer to perform a specific
task.

a. Decision making b. Program c. Tasks d. Instructions

2. is a visual programming software.
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a. Word b. Excel c. Scratch d. Microsoft Windows

3. The programmer who uses a/an language requires a translator to
convert the assembly language program into machine language.

a. Low-Level b. High-Level c. Very high-level d. Natural

4. A is a value that remains consistent during the execution of a program.

a. Numbers b. Variable c. Algorithm d. Constant

5. The character in Scratch is called :

a. Kodu b. Sprite c. Cat d. Pr&

6. The is where we create the program in scratch

a. Sprite list b. Block palette c¢. Stage cnpt area

7. The ___ category in scratch has the blocks for sp@\w ask questions.

a. Looks b. Sensing c. Sound d. Operators

8. is the process to test the software tq te the errors in it.

a. Problem solving  b. Updating @lng d. Debugging

9. Backward analysis of the problem trac program backward from the location
of failure message in order to iden cg)reglon of faulty code.

a. Backward analysis b. Forward apa ging d. Fix and validate

10. You can open the previously séd I rom the computer by clicking on
the__ menu.

a. View Sa S d. Edit
Briefly answer the follo&u?
1. What is the functio ram?

2. Whatis a pr\& r@age?
3. Briefly explain“thyee ty programming language. Also explain the difference

between
What ig &¢pa h?
W he difference between the script area and stage?
Explain the strategies of debugging?
7. Write a note on steps of debugging.
Fill in the blank with the appropriate terms.

o

1. The block category has the block to play sounds.

2. The block category has the block to allow Sprite to ask question.

3. The block category enables the Sprite to move.

4. The block category has the blocks to control the flow of instructions.
5. The Block category has the blocks to help Sprite detect its

environment.
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Project Based Questions:
1: Make the following stage along with two sprites

On clicking Dragon shall mgv ste rds bat
On clicking Bat shall mov and sition.

2: Create a program |n ch
Create a program tch |ch a ball (sprite) will start moving on pressing
space bar. Th automatlcally once it starts moving and will bounce
back from arle screen
3: Creat a@lphcatlon game in Scratch.
The gp¥teAvelcomes the user with a welcome message.
T e then asks the user about the product of two random numbers (each

with @'random value between 1 - 12)
If the user enters the correct answer, the sprite changes color and displays a “well
done” message.




Students Learning Outcomes o)

» |dentify essentials of good digital citizenship such as safe and res b*.b‘ie
technology use.
* Recognize key concepts of copyright, plagiarism, and pira%@'eﬂne ethical

standards of sourcing online information.

o Examine ethical issues that arise in ICT while surfing :‘a@

» Analyze the importance of being safe, responsiblgda spectful online.

o Identify health-related issues of using ICT devices.

e List school ICT lab rules.

e Use devices responsibly &

o Demonstrate proper posture when usiﬁ?wces, and healthy behavior such a
ain.

staking breaks to avoid eye and b
e Identify steps to secure informa% ivacy’ nfidentiality.
o Identify possible dangers of thg'yterng kelated security.
O & ,

6.1 Citizen and Citizens@(\ C}

Member of a community ?‘n wp, as\g citizen. For Example, we are living in Pakistan

therefore we are citize ﬁa istaé‘itizen must comply with following responsibilities:
(o]

« Behonestanditr

« Followru nd laws.

« Respe tgghts of others.

. Pr% erance

« BeiMf@rmed aboutthe world around you.
» Respectthe property of others.

» Becompassionate.

« Takeresponsibility for your actions.

« Paytaxes

-

return, citizens are expected to obey their country's laws and
defend it againstits enemies.
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6.2 Digital Citizen

A person who develops the skills to effectively use the
inte_rnetand_o_therdigitaltechnology,'in orderto enga.ggin Being a Good
society, politics and government is known as Digital S e
Citizen. However, a good digital citizen is someone who is Digital Citizen
informed about the various issues that come across using
digital technology.

6.3 Digital Citizenship

Digital citizenship is the ability of a citizen to safely and
responsibly access digital technologies being an active
and respectful member of society.

6.3.1 Importance of digital citizenship

We consider that everyone, using internet connggti
digital citizen, that's why the concept of digitakei
becomes a part of our lives. No matter wh
knowing how to stay safe and respectful
digital society.

nship
e A person,

neces@ in < =
Fig. 6.1 Elements of digital citizenship

6.3.2 Elements of digital citi hlp %

Let's explore some elements o§®| al |@\sh|p. Some of the essential elements of digital
citizenship are:

e Haveaccessto Phﬁ

e Understand ho & nol
e Make online communic
e Beingco tand capable of using ICT

Fid %
6.3.3 Es!!&ls of good digital citizen B

Digital Citizen
A good digital citizen is one who knows what is right and gital Citize
wrong and makes good choices while using technology. As @LEQOI

and internet

we want our kids to be good citizens in the real world, we -
also want the same in the digital world. Characteristics of a WApproprlate
good digital citizen includes: D

« Beingsafe and Responsible whenever you go online.
* Protectsyourdata

 Provide freedom of speech

« Introduces cyber security

Fig. 6.2 Elements of good digital citizen



« Usingtechnology in educational and cultural activities
» Using critical thinking on internet

« Respecting freedom of speech and privacy of others

» Promoting the values of digital citizenship

-
Computer Lab Rules:
« No food or drinks in computer lab.

« Do not go on unapproved sites. O\E

o Only use your assigned computer.

« Do not change the settings on the computgt'o
« Ask permission to download.

« Ask permission to print documents ®
« Save your work often. «

4 « Turn computer monitors oﬁ:v@ked by your teacher.

6.4 Copyright C) m’"m@ Ve[l Gom
Copyright is a type of intellectual prop r@ghts t rotect Aunuol \ /‘ /Cj

original works of an owner. In copyrightfaw, ther ifferent |

types of works, including paintings, p gr ustrations, | v ‘ COPYNGHT _’"o'm
musical compositions, sound recQftlings, computer programs,

books, poems, blog posts, mo@zﬁch&nural works, plays, *‘“"/ j\

and so much more. % ‘\

6.5 Plagiarism

Presenting other'E S oride § as your own, with or without consent is called plagiarism.

Fig. 6.3 Copyright

This coversall p ed and unpublished material whether in electronic or in printed form.
Plagiarism js mic dishonesty and a disciplinary offence.

6.5.1 Types of plagiarism

There are various types of plagiarism some of them are:
« Global plagiarism: means plagiarizing an entire text.

« Paraphrasing plagiarism: means rephrasing someone else's ideas and presenting
them as if they were your own original thoughts.

» Patchwork plagiarism: means copying phrases and ideas from different sources
and compiling them into a new text.

« Self-plagiarism: means recycling previous work that you've already submitted or
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published.
6.6 Piracy

The act of illegally reproducing copyrighted material, such as books, computer
programs, and films is called piracy.

J

Those who conduct acts of piracy are called pirates.

6.7 Ethical Standards of Sourcing Online Informaﬂ@

You need to be aware of where to look for information, how @s itand how to use it.
You must also be able to analyze your sources to check th y are relevant and of a
suitable nature to be included within your work. We ca llowing aspects to analyze
the quality of a source: &

Currency: The timeliness of the information b
Relevancy: The importance ofthelnformatlo toyour context
Authority: The source of the information

Accuracy: The reliability and correctne Qec&

Purpose: The reason for which the mf@

6.8.1 Ethical Issues While.@ e
The most commonly report% ical are:

~ N

Participant privac e o
e %‘3 balance

It refers to an individtfal's cohgrol over sharing personal o
information (ph |, behavioral, or intellectual). accuracy Ethlcs
Confide ob]ectmty
Confidentiality represents an agreement between you and - ey
other participants that their identities will not be disclosed truthfulness y
unless they have agreed otherwise. Fig. 6.4 Ethical Standards

Anonymity:
It refers that you do not collect any identifiers that link responses to a specific
individual. Even you, do not know the identity of the respondent.



6.8.2 Being Safe and Responsible Online

Being a responsible digital citizen means having skills to take part in online community
life in an ethical and respectful way. Responsible digital citizenship also means:

«  Behaving lawfully

«  Protecting your privacy and that of
others .

«  Recognizing your rights and !
responsibilities when using digital v 'ﬂv}((( _'__a__.._/ |

media
\Q @ '
-] ;0

To encourage people to be responsible, safe
6o o _\'
« Don't share your personal information g 65 Be@*ﬁ and Responsible Online

and respectful online, follow the given rules:

« Always seek permission before you share a of someone else online.
« Don'tspeaktostrangersonline.
« Tell an adult if someone asks to me uonline.

Finally, remember, it is important to ke urse% online.

online. &
« Thinkaboutwhatyou are sharing before you s:are.

If we use a computer for many, , thefe are some health issues that might affect us.

Some of them are: N O
S (K
6.9.1 Eye-Strain é \'

One health issue th n octﬁer using computers for a long time is eye-strain. This is
caused by Iool@a monitor Which is a constant distance away. The muscles that focus

6.9 Health-related Issues § ng@%evices

your eyes don e, and so get tired and painful. Eye-strain can also cause headaches.
We shou@ gular breaks to avoid Eye-Strain problem.

6.9.2 Back and Neckache

Many people suffer from back and neck pain after working at a computer for a long time.
This is usually due to them having a bad sitting posture.

6.9.3 Repetitive Strain Injury (RSI) in Wrists and Hands

Any repetitive movement (same movement over and over again) can result in a health
problem called repetitive strain injury (RSI).
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In particular, typing and using a mouse for long periods are common causes of RSl in the

wrist (it is often called carpal-tunnel syndrome).
Take regular breaks from typing or using the mouse.

6.10 Proper posture when using Computer

Proper posture has been discribed in the following figure, mentioning the correct sitting
style. Always keep in mind the proper posture of sitting when and Whegegou operate the
computer. This posture will make you physically comfortable and ease.o

i

©

Fig. 6.6 Proper Posture of Using Computer




[ Summary |

T

PO B

Tick (V) the Correct optigxo
esp

Which of the follo

Follow rules ani :F]\.O b. Respect the rights of others

Practice tolera
A person develops the skills to effectively use the internet and other digital

Member of a community is known as a citizen. Citizens must obey their
country's laws and defend it against its enemies.

Digital citizenship is the ability of a citizen to safely and responsibly access
digital technologies being an active and respectful member of society.

A good digital citizen is one who knows what is right and wrong and makes
good choices while using technology.

Being a responsible digital citizen means having skills 6@@ part in online

community life in an ethical and respectful way.
Copyright is a type of intellectual property rights @tect original works of

anowner.

Presenting other's work or ideas as your om%)or without consent is called
plagiarism.

The act of illegally reproducing copy. material, such as books, computer
programs, and films is called piraqg‘J

Eye-Strain, Back and Neck Ac epetitive Strain Injury are the issues that
you can face with excessive L%O CTd é&

s
y Exerzise

c%,:i:k}ity a citizen must comply with:

d. All

techn c@ called:

o e ANDD WA D

b. Digital Citizen
izen d. Technical citizen
Responsible digital citizenship also means:
Behaving lawfully b. Protecting your privacy and that of others
Recognizing your rights d. All
Which of following is not computer lab rule:
No food or drinks b. Save your work often
Do not use printer in lab d. Do not go on unapproved sites
is a type of intellectual property rights that protect original works of an
owner.
Plagiarism b. Copy right c. Piracy d. None
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a.

Briefly answer the following questions:
1.

S O® O N O

= ©® N VA WD

Presenting other's work or ideas as your own, with or without consent is called:

Plagiarism b. Copy right c. Piracy d. None
plagiarism means plagiarizing an entire text.

Self b. Global c. Patchwork  d. Paraphrasing

The act of illegally reproducing copy righted material is called:

Plagiarism b. Piracy c. Accuracy d. Paraphrasing
plagiarism means recycling your own previous work.

Self b. Global c. Patchwork  d. Paraphrasing
plagiarism means coping phrases and idea's from dj tsources

Self b. Global c. Patchwork d hrasing

Define citizenship. &

What is digital citizenship?

Write the responsibilities of a citi '\
Write the basic elements of digf ZC.lt’zenship.
Enumerate 5 rules of computer Tab. @

How does copyright prote@ igi%@erial of an owner?
How can we say tha‘?ansnk offence? Justify your answer.

What is piracy?
What are the e % iss %&nle surfing online?

Write thQ r gl@afe and responsible online.

Answer the f

1.

2
3
4.
5

@ing questions in detail:
& s importance of digital citizenship.
at do you mean by "be safe and responsible” in digital citizenship?
What is plagiarism? Write down its types.
Write down ethical standards of sourcing online information.
What issues can we face by excessive use of ICT devices?




Activity Based Questions:

1. In-class exercise or homework prompt: Students should identify and demonstrate
proper posture when using devices, and know techniques for reducing eye and body
strain during use. The teacher divides students into groups and assigns a device e.g.
computer, TV, phone, etc. Each group then has to discuss the appropriate usage,
proper posture, duration of usage, post-use storing of the devic \&G Students will
present their points to the class after discussion. 06

2. The Start activity is a good opportunity to discuss chi ety more broadly. It is
important to explain to the students that one &I@(ey strategies when feeling
unsafe or uncomfortable, whether online or offline, ¥s to approach a trusted adult. It
is recommended that you share with th nts the NO-GO-TELL approach. If
something or someone is making the ;;S\mcomfortable or unsafe, they should
do the following: « Say NO when e is making you feel uncomfortable or
unsafe. « Then GO: leave or run aQ m th\t@son or situation. « And TELL: talk to
a trusted adult about the situati@ %




: P\
Students Learning Outcomes

After completing this unit students will be able to: +
o Define the term entrepreneurship
» Identify different types of entrepreneurs and preSer few examples of
entrepreneurs. %
« Differentiate between traditional and digh& preneurship along with
examples.

e Summarize the entrepreneurship p

e Analyze how traditional could u§ nolo@mprove or scale their business.

7.1 Whatis an entrepre ?

L
An entrepreneur is an indivi hox es a
new business and bear st risks

associated and enjoy r@ f§ ards It is E
d

an entrepreneur w arts ess venture abmt'es =.venture M money
and is responsible, for its CRTHIAREY  ownerS business L esdership
process of setf p a business is known as :

entrepren Y@%he entrepreneur is also ; :

commo n as an innovator who sources

new ideas, goods, services, and business/or
procedures.

Entrepreneur plays a vital role in any economy
and its development. It requires the use of the
skills and initiative necessary to anticipate
demands and bring good ideas to market. Fig. 7.1 Entrepreneurship
Entrepreneurship that proves to be successful in taking on the risks of creating a startup is
rewarded with profits, fame, and continued growth opportunities. Entrepreneurship that
fails results in losses and less prevalence in the markets for those who are involved.
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7.2 Types of Entrepreneurships

Here are the different types of entrepreneurships:

1. Small business entrepreneurship i ATION g BUSINESS
| ,|mv

-

2. Large company entrepreneurship ) n ﬁ

3. Scalable startup entrepreneurship “Mggn‘ﬁ

4. Social entrepreneurship

5. Innovative entrepreneurship Entrep

6. Hustler entrepreneurship

7. Imitator entrepreneurship “‘ & \ 'rol.l‘-wf-
8. Researcherentrepreneurship o

9. Buyer entrepreneurship (A?-S’ﬁ’;ﬁ"“m 2

1. Small business entrepreneurship %

People are interested in small business entrep th
that supports their family and a modest life
small scale entrepreneurship. The people ip=tf

seeking large-scale profits or ventur(i

ip are most likely to make a profit
is is why most of the businesses are
nture are not g -

g. Small ” <t

business entrepreneurship is often whe
his own business and typically hire |(ﬁ

members. Local grocery stores, hajrdféssers#Spnall boutiques,
consultants and plumbers can gor:(dm this category of EREESEEE R W=\
entrepreneurshlp. KO Fig.7.25S 1 mall grocery store

2.Large company engr
Large company entm&neué when a company has a finite amount of life cycles. This

type of entrepr rship is for'an advanced professionals who acquire the knowledge of
how to sustain@ation. They are often a part of a large team of C-level executives. Large
companie create new services and products based on consumer preferences to
meet m emand. Small business entrepreneurship can turn into large company
entreprenelitship when the company rapidly grows. This can also happen when a large
company acquires them. Companies such as Microsoft, Google and Disney are examples of
this kind of entrepreneurship.

3. Scalable startup entrepreneurship

This kind of entrepreneurship is when entrepreneurs believe that their company can bring
an revolution in the world. They often receive funding from venture capitalists and hire
specialized employees. Scalable startups hunt for things that are missing in the market and
create solutions for them. Many of these types of businesses start in Silicon Valley and are
technology-focused. They seek rapid expansion and big profit returns. Examples of
scalable startups are Facebook, Instagram and Uber.
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4. Social entrepreneurship

An entrepreneur who wants to solve social problems with |
his/her products and services is in this category of f
entrepreneurship. The primary goal is to make the world a &

better place. They don't work to make big profits or wealth. pyss
Instead, these kinds of entrepreneurs tend to start nonprofit or g f
companies that dedicate themselves to working toward social
good.

Fig. 7.3 Q@ntrepreneurshlp
5. Innovative entrepreneurship

Innovative entrepreneurs are people who are continuously comin§®with new ideas and

inventions. They take these ideas and turn them into business res. They often target
the change in the way people live for the better. This is wh vators tend to be very
motivated and passionate people. They look for ways EIF products and services
stand out from other things on the market. People@ ve Jobs and Bill Gates are
examples of innovative entrepreneurs.

6. Hustler entrepreneurship &
People who are willing to work hard and p nsistent effort are considered hustler

entrepreneurs. They often start at small d work hard towards growing a bigger
business with developing skills rather thag/capital. Mheir aspirations are what motivates
them, and they are willing to do what&%a es t ve their goals. They are willing to
experience challenges to get what t xample, someone who is a hustler is
willing to cold call many peoplelng %ne sale.

7. Imltatorentrepreneursh

Imitators are entreprene Q’)ers business ideas as
inspiration but work tor@q IMprov g them. They look to make
certain products and nd more profitable. An imitator
is @ combination o nnov%nd a hustler. They are willing to
think of new id d work har#l but the fact remains that they start
with some one@iration. People who are imitators have a lot of
self-confi nd determination as they learn from others'
mistakes making their own business.

8. Researcher entrepreneurship

Fi?. 7.4 ImTtato_r
nirepreneurship

Researchers take their good time when starting their own business as they want to have the
complete knowledge of the product before offering it. They are firm believer in the fact that
with the right preparation and information, they have a higher chance of being successful.
A researcher makes sure they understand every aspect of their business and have an in-
depth understanding of what they are offering. They tend to rely heavily on facts, data and
logic rather than their intuition. Detailed business plans are important to them and
minimize their chances of failure.

9. Buyer entrepreneurship
A buyer is a type of entrepreneur who uses his/her wealth to fuel the business ventures.
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They use their fortunes and monies to buy businesses that they think will be successful.
They identify promising businesses, its potential and look to acquire them. Then, they make
any management or structural changes they feel are necessary. Their target to grow the
businesses with potential as they invest to expand their profits. This kind of
entrepreneurship is less risky because they are purchasing already well-established
companies.

Examples of digital/Traditional entrepreneurship?

There are numerous entrepreneurs who have shown the world remarkable digital
evolution for success. Below mentioned are some notable ex&tpies of digital
entrepreneurship in detail: O

%  Baqgar Jafri is a financial journalist and a tech entrepreneu has ,
graduated from the Institute of Business Administration with egree

in Economics and is one of the top entrepreneurs in Pa '51@ e plays a % INVESTORS
r&o
e

significant role in providing people with exact directio nvestment LOUNGE:
in the stock exchange. He is the CEO of 'Investor Lgague,' d platform that
helps people to make easier investment decisio tartup isalso very
helpful for beginner entrepreneurs to take p&siive¥steps and invest in
profitable categories on the stock exchange

Pakistan. She is a talented and har, kin p artist who started
her first salon in 1986. At that e, % not receive much
appreciation, but currently, shéNg well kr\%\gn nd on the top of the listin %e‘l:e‘
the fashion industry. With eppi the fashion industry,shehas | MAKE U P
he, st she has established from her

brought many innovatj
servant quarter and ing thﬁpof her friends and family members >
has become a% bra bila Magsood has also started her
makeup brand narméd ZEROyMakeup.

Q0 , :

% Elon a true genius, and only a fool will deny this fact. He is a '

%  Nabila Magsood is currently amc& ae top@k entrepreneur in

visi enius who first created online Payment Network “PayPal”
that changed digital payments landscape. This platform was sold to
eBay for US$ 1.5 billion proving its worth to the world. Elon Musk PavPal
has also completed other ventures like SpaceX and Tesla that make ayra

him one of the most completed entrepreneurs of all time. )

% Arenowned name on the list of successful entrepreneurs in Pakistan
is Noman Sikandar, founder of Foodpanda. He completed his Eato e.’

master's degree in business administration from Lancaster

University. He was also the founder of EatOye.

ine
gmarter way o it
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Foodpandais a famous and valuable food delivery mobile application. Startups have
the status of the most successful and perfect services nowadays. However, he has
started the journey with his partner from three tables. He is nominated for the best
entrepreneur in Pakistan for his persistent struggle.

L)

w» Usama Arjumand is the Founder & CEO of Shopsy.pk —a shopping

search engine powered by machine learning and Al. The
eCommerce platform offers over 8 million products from 30 AO/M

online stores and serves over 1 million monthly visitors. Shop
currently one of the top 5 most visited shopping plat@w
Pakistan.

Usama started his career journey in the United Kin ore than a decade ago,
graduating from the University of Nottingham &g with a BEng in Mechanical
Engineering. He has extensive experience in buildifg business ventures and is also
currently the Director of Gallery 6, the lar ivate art gallery in Islamabad. His
venture prior to Shopsy, a global market art, was acquired in the UK.

Differences in Traditional Business and Rigigtal Business
Traditional business has a physical prese It se@sople locally by providing services

or products. People themselves visit Ioc ingthe s hereas talking about e-commerce
business, people in any corner of the through the web and find the store.

They can shop at any time of the hqur re e products and services easily. Various
companies providing digital m ing s are making the best use of this new
business trend. .

For the entrepreneurs, who nfus Qdecide between traditional and digital business
must know their differe nowigs, these differences will surely help one to decide. It is
because different b% sar d to different types of markets. Some may want local
customer to attract e so h international customers depending on the size and

type of the organization.
Hereisaco @ between traditional and digital marketing.

Overhe ts

E business generally has less or no overhead costs because they do not need to have a
physical site to sell their product and services. They have a web presence and so people can
reach them through internet. People involved in traditional business have to select a prime
location, find a place to set and then rent it. For traditional businessmen, the costs do not
end up till renting the business. They also need online presence and that cost cannot be
eliminated. They have to seek help from digital world like SEO services or paid services to
attract the target customers.

Convenience to the customers

The competition is undoubtedly in the favor of e-commerce shopping because of
customer's reliability. Shopping sites such as — Amazon, Flipkart and Myntra have replaced
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the thoughts of people getting out of their houses in search of quality products. However,
there are a bunch of people who still prefer live shopping to physically examine the product
before purchasing.

Marketing programs

There is no doubt in the fact that digital businesses need to have more budget to spend in
their marketing programs where in traditional business have limited budget and limited
options. Marketing programs in digital world include blogs, attention to social media,
content ads etc. Traditional marketers very often take help of this busingsg transformation.
They also have to take care of the other modes of marketing such as@?paper ads and
pamphlets.

Reputation in front of the customers ’ﬁ&
:

No matter how hard e commerce business is working to %
reputation, traditional marketers are ahead till date. It se be more reliable to the
people in terms of the product quality. Traditional marlefgn;ziists for more than a century
now so people still trust traditional marketing most of the thmes. Reputation would build up
with time and consistency of the brand in case of igital as well as traditional business
setups.

Time and reliability ( ,’
When it comes to save time and monaQw is fast life, e commerce businesses are
preferred by people. People can shopﬁir work by just going through it and make

ight, but in terms of

easy transactions. Be it debit, credit, n h on delivery option. The services are
available 24* 7 and so you can shg tems even in the odd hours. There are
easy returns and exchanges witha@ ¥6ning. With this much of reliability, people
b

r fa
ny ques
are loving e-commerce and ot @/ S.
So, these were some of the ineﬁt rences between traditional and digital business.

These differences surely, ot u ny of the two but it clearly tells the nature of both

kinds of businesses.A
_ K\

Activity , Traditional Mode E-Commerce Equivalent
mﬁallection Direct Visit Internet

| I\@M Advertisements, Website
Exhibitions

Pre-Contract Telephone, Fax, Direct E-mail
Negotiation Visit
Customs Procedures Paperwork and visiting Electronic Environment
' Banking and Payments | Credit Letters, Bank Online Banking
Drafts
Logistics Guarantee Letters Online booking and

home delivery

Table 1: Differences between E-Commerce and traditional systems
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Traditional Business Digital
Strategy
Attain a place in the Difficult Easy
markets
Production and storage | Difficult Easy
Deployment Slower Faster
Workplace Physical Reunion Virtual Meeting
Organizational Easier More difficulo\b
commitment ')
Contact Style Face to Face Usin ‘ﬁﬂter and
Digi.\;.’h%chnologies
| Organizational Hierarchical ble and
structure Aﬁollaborative
Table 2. Differences between Traditio igital Entrepreneurship
Entrepreneurship Process Q

1. Discovery KQ

2. Concept Development O %
3. Resourcing

ctualization : O K
4. Actual \9\ s\O

5. Harvesting

1. Discovery
2. Concept

Development
3. Resourcing
4. Actualization
5. Harvesting

X

1.Disco

An entré@eurial process begins with the generation of an idea, wherein the
entrepreneur identifies and evaluates the business opportunities. The identification and
the evaluation of opportunities is a difficult task; an entrepreneur seeks inputs from all the
persons including employees, consumers, channel partners, technical people, etc. to reach
to an optimum business opportunity. Once the opportunity has been decided upon, the
next step is to evaluateit.

Fig. 7.5 Entrepreneurship process

An entrepreneur can evaluate the efficiency of an opportunity by continuously asking
certain questions to himself, such as, whether the opportunity is worth investing in, is it
sufficiently attractive, are the proposed solutions feasible, is there any competitive
advantage, what are the risk associated with it. Above all, an entrepreneur must analyze his
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personal skills and hobbies, whether these coincides with the entrepreneurial goals or not.
2. Developing a Business Plan

Once the opportunity is identified, an entrepreneur needs to create a comprehensive
business plan. A business plan is critical to the success of any new venture since it acts as a
benchmark and the evaluation criteria to see if the organization is moving towards its set
goals.

An entrepreneur must dedicate his sufficient time towards its creation, the major
components of a business plan are mission and vision statement, g d objectives,
capital requirement, a description of products and services, etc. O

3. Resourcing

The third step in the entrepreneurial process is resourcing-@*erein the entrepreneur
identifies the sources from where the finance and the resource can be arranged.
Here, the entrepreneur finds the investors for its new ure and the personnel to carry

out the business activities. @

4. Managing the company

Once the funds are raised and the emp re h|red the next step is to initiate the
business operations to achieve the set QGQ Il, an entrepreneur must decide the
hahis r

management structure or the hierarch e to solve the operational problems
when they arise.

5. Harvesting

The final step in the entrepre r cés harvesting wherein, an entrepreneur decides
on the future prospects of %usme ts growth and development. Here, the actual

growth is compared a ned growth and then the decision regarding the
stability or the ex of ess operatlons is undertaken accordlngly, by an
entrepreneur. The e pren% process is to be followed, again and again, whenever
any new ventura@ken up by an entrepreneur, therefore, it's an ever-ending process.

Analyz tradltlonal could use technology to improve or scale their
business.

1. Manage Projects More Easily, Effectively, and Efficiently

Technology has enabled business owners and leaders to stay on top of their projects by
tracking time and progress. With web-based project management tools like Basecamp,
Manymoon, and Podio, you can efficiently collaborate with your teams and share access on
documents.

Apps like Roambi can read your business data, analyze it and turn it into reports through
graphs on your iPad. In Apple is an App called Keynote, which is more relative to
PowerPoint regarding the presentation.

A1034




In case you happen to be in remodeling, repair or construction business or related fields,
displaying pictures of “before and after” offers a compelling proof of the value your service
or product can add. The effect of conveying actual benefits of your product or services will
definitely turn your prospects into serious buyers.

2. Make Use of Productivity Apps

A worker is known by their tools, and so is a business person. The good news for owners
and managers is that they can make use of productivity applications availed by technology:
tools that can increase business productivity at a lesser cost. All you neécé.mobile device
and caninstall apps such as: O

e Slack

e Trello *\;:
e Podio &e
e Basecamp
e Asana ’&
Many of these apps are offered free entirely ogprovided free for a particular level of service,
which can be synced with their desktop vegsiggs,These productivity apps will get the right
ativej@e time invested.

Task Mawﬁ\e&@twme You Really Need
N A
A% O

things done, without much strain, and wit




Web-based payment systems help businesses thrive through sending and receiving
payments online. Due to many payments' options and their flexibility aspect, web-based
payment has enabled many businesses to fetch new customer segments. This is because by
having different web-based payment options, you will have many more customers who like
using that particular payment option.

We can help you align your team around a clear vision, mission, values, goals and action
plans, so you can lead your organization more effectively and get better results.

4. Make Use of Backup Software
Reports of malicious software and hackers are wrecking businesses
the businesses that have become victims of a data breach suffer
and brand reputation. The results of a data breach can be cos

over. Most of
s in customer trust
organizations of

any size. ~‘;.

As an executive or owner, stay vigilant and grab an eny%@é ackup software as well as
recovery and continuity tools. These are tools that use Artificial Intelligence (Al) to flag
suspicious files and software.

5. Measure User Engagement «

Especially for small or medium sized orgaghzafions, Google analytics is a hot tool for
measuring user engagement and loyalty/It give u some stats that indicate how
engaged and loyal your active user rea&sh pis you can then interpret to improve
your conversion rate.

You can use it more specifically in eting,a spécific audience from your competitors' fan
base. Stealing your compe i@ cnf.\§rs would mean accelerating your business

growth.
6. Make Use of Twit ain Customers
Twitter is undenia e of ost powerful tools for promoting your products and

services if used rightly.

7.Better M g Campaigns
Digital W@ng tends to yield better by far results than traditional advertising

methods. They have the potential of undertaking marketing campaigns that target
specific audience hence increasing conversion rate.
8. Improved Customer Service

Excellent customer service is key to your business success. Other than selling your
product or service, you should think of the cumulative experience your customers get
when they visit your store or website.

Technology will allow you to set up an online help desk to handle customer issues,
schedule appointments or conduct surveys and questionnaires to get customer
feedback.
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9. Use Video Content to @8{3 I\/ﬁp

Video content can be,a t wa@nteract with potential

clients. For instanc%’ okv eature comes in handy
for small businesses owhers whQ want to take their business

a notch higher. os will increase your brand's awareness
and henc&@ﬁed conversions.

10.Make Use of Virtual Assistants Fig-#ON 1wo conbas:
Hiring a virtual assistant can give your business smart tech solutions with a human
touch. Virtual assistants are readily available on freelance sites, and they are affordable
even for small businesses. They can take up heavy tasks, saving
L] - your time while growing your organization.

Technology is one of the quickest and best ways to take your
business to the next level. Whether you are a CEO, entrepreneur, or
small business owner, the above technology solutions are the
ultimate in giving your business unmatched growth.
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e An entrepreneur is an individual who initiates a new business and bears most of
the risks associated and enjoys most of the rewards.

e The process of setting up a business is known as entrepreneurship.

e The entrepreneur is also commonly known as an innovator who sources new
ideas, goods, services, and business/or procedures.

e There are nine different types of entrepreneurships: \E
Small business entrepreneurship O
Large company entrepreneurship \Q
Scalable start up entrepreneurship .\,~\

Social entrepreneurship &@

Innovative entrepreneurship

Hustler entrepreneurship @
Imitator entrepreneurship &
Researcher entrepreneursh|p

Buyer entrepreneurship \@
o

c 0 0o 0o ¢ 0o o o o




_» Exercise

Tick (v/) the Correct option:

1. A/An is an individual who initiates a new business and bears
most of the risks associated and enjoys most of the rewards.
a. Buyer b.Seller c. Investor d. Entrepreneur

2. Hiring a virtual assistant can give your business smart tech solutiqgwith a human

touch. O

a. Technology c.Knowledge O
b.  Virtual assistant d. Entrepreneurshﬁi'o
3. A business does not require a physical existencg:
a. Traditional b.Commercial ¢: Dlgltal d. Conventional
4. In entrepreneurship re take their good time when
starting their own business as they want %e the complete knowledge of the

product before offering it.
a. Buyer b. Researcher Ier d. Large company
5. Ebusiness generally has less or ni\

a. Hidden b. Fixed d.Variable
6. Entrepreneurship that proves e ful in taking on the of
creating a startup |s r ed it profits, fame, and continued growth

opportunities.
a. Cost b. R|sk % 5\2\ c. Opportunities  d.Advantages

P e e@ who use others' business ideas as inspiration but
work toward sﬁlrovm

a. Imm@*s b. Hustlers c.Scalable d. Social
8. There r@ types of entrepreneurships.
a. § b.5 c.7 d.9
9. The fiMal stepinthe entrepreneurial process is
a.  Planning c. Harvesting
b.  Resourcing d. Developing
10. has enabled business owners and leaders to stay on top of their
projects by tracking time and progress.
a. Investments b. Risks c. Technology d. Ethics




Short Questions:
1. Defineanentrepreneur.
Whatis an entrepreneurship?
Explain the difference between traditional and digital entrepreneurship.
Elaborate on the difference between small business and large business
entrepreneurship.
How entrepreneurship helps developing an economy?
Briefly explain the process of entrepreneurship. \k'
Give two examples of entrepreneurs other than discussed in tregpter.

Why an entrepreneur also explained as a risk taker? \Q

Why is digital entrepreneurship preferred over the @(mnal entrepreneurship
nowadays?

10. State the difference between E-commerce and trg&onal systems.

Project Based Learning Questions: @
1. Divide the class in two groups. Each gro otild think of a business plan that they

Hwn

O N WU;

think is worth taking a risk and will seek higher profits. The students should try to sell
their idea by convincing the teache@wo can aet like a potential investor.
2. Research on the world's renown&e trep rs who have set an example in the

world in making a difference to@ano eveloping it

Activity Based Question Q
1. Students should discyss fam trepreneur and their professional & personal

journey, and pres%ﬂ; the&gg as an individual or a group.

A\
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