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Introduction to
Computational Systems

Student Learning Outcomes 9

By the end of this chapter, students will be able to:

«  Defineand describe general system theory, its types, objectiv onents

«  Explain the importance of system objectives such @essmg information,
supporting applications, and achieving specific goals.

Describe a computer as a system, including its objec%archﬂecture, components,
and interactions.

Recognize the role and importance of cg;Qt r system components and their

Interactions.
Understand the Von Neumann arghfgectdre an @ore components: CPU,
motherboard, memory, storage devi n ut/out and devices.

Explain the relationship betweeQ , mem storage and how data flows

within a system.
Describe how components acomp stem interact to execute tasks, such as

how the CPU fetches, deco nd ex structions stored in memory.
The different number gpstems, incl cimal, binary, hexadecimal, and octal, and
their respective ba& and dé-

«  The representali hole | numbers in a computer, including binary
encoding or both.

e How van@ metic operatfons, such as addition, subtraction, multiplication, and

divisio erformed on binary representations of numbers?
« Thec pt of common text encoding schemes, such as ASCIl and Unicode, and how

epresent characters.
. rms related to data representation, including ASCII, Unicode, binary, signed and

signed numbers, bits, bytes, hexadecimal number systems, negatives in binary,
two's complement and binary arithmetic
Identify and explain the significance of system software and application
software.
¢ Understand the role and main functions of system software.
+ Demonstrate and differentiate between system software and application

software, understanding their roles within a computer system.

P ey e
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Introduction

This chapter provides an overview of the theory of system, introduces
fundamental concept and explores various types of systems. It begins by
defining what a system is, discusses its basic component, objectives,

environments and methods of communication. Then its describes Von mann
Architecture and its working. We will explore the significance of syste are
and application software. We will delve into various number s s, their
applications, their interconversion and how they are used in co%

1.1 Theory of Systems ‘\,

A system is an organized collection of mterdependent hat work together
to perform a specific function or achieve a common go eideaof asystemis
useful to explain both the external reality a s the internal one. An
Information System is a combination of tech y and people that collects,

processes, stores, and shares data to help ordanization make decisions and
operate effectively. An Information S is simply an organized set of
way r é

components that are coordinated t ated function. All the
components of the system are in % to each other and the
a

functioning of the other compon nce peration of the system.

Let us consider a simple examp as a m ter System, depicted in Figure
1. 1. every computer, mach| eV| @ omponents that work together to
achieve an outcome. ge\

System U,\OQ %0 — Output Dewces—‘
AQJ
e

&

I—Input Device —|

Mass Storage
Device

Fig 1.1 Computer System

Z



Basic Concepts of Systems

A system is described by its objectives, components, communication among
components and environment in which it works. The components of a system
communicate with each other to achieve the system's objective in an
environment. Systems can be simple, like a thermostat, or complex, like the
human body or a computer network. &

Objective

Every system has a purpose or goal that it wishes to fulfil. A 9a system's
operation requires understanding its aim. This insight impr he efficiency
and efficacy of the present system.

A transport system aims to transfer people and produc rely and effectively
between locations. A computer system's principa | is to process data and
provide useful information to users. v

Components &

%ch component plays a
ionality of the system.

Components are the building blocks syst
specific role and contributes t %verall
o

Understanding the role of eac nen he system is essential to
understand how the entire s ork his*helps in identifying problems,
improving performance, a |n|n ém design. Smooth and proper
working of these compon ethe res the system meets its objectives.

Environment

The environmen\ syste $c|udes everything external to the system that
interacts wit consists of all external factors that affect the system's
operation. erstanding the environment of a system is important as it

influe the system's performance and behavior by providing inputs and
recei@tputs. Intelligent systems adjust to changes in their environment to

n§jMe€ their functionality.
munication

Communication and interaction among system components is key to the
functioning of a system. It ensures that components work together in an
organized and smooth manner to achieve the system's objectives. For example,
in a computing system the CPU communicates with memory to fetch and store
data, and in a biological system brain sends signals to muscles to initiate

movement.
=



Class ACTiViTY Design a Simple System

Objective: To apply the principles of system design and understand the process
of creating a functional system.

Required Material: Computers or tablets with diagramming softwarg (g.g.,
Lucidchart), paper, pencils, markers. %
Activity Type: Pair

Activity Tasks Detail: Begin with an introduction where the teache ents an
example of a simple system. Students will then work in pai efine the
objective of their chosen system, list its components, describe § teractions,

ing software

and outline the system's environment. The pairs will use diggPa
@ nt their designs

to create a system prototype or diagram. Finally, they

tothe classin areview and feedback session. ) .
Output: Each pair will produce a system prototy?gr diagram and receive

feedback to refine their design ideas. s
1.2 Software
Software is a collection of programs an @?ctlo tella computer what to
do and how to do. Without software uters w, useIess machines.

* The first computer vrrusé} ! \ was created in 1971 as an

experlmental self-rep S|mply displayed the message,
“I'm the creeper ca nWo@”

s designed to manage the system resources and provide a
platform fora@plication software to run. It acts as a bridge between the hardware

and th rapplications. Here are some examples:
ing Systems: Examples include Microsoft Windows, macOS, and

Device Drivers: These include printer drivers, graphics card drivers, and
sound card drivers.

« Utility Programs: Examples are antivirus software, disk cleanup tools, and

backup software.

Application Software

Application software is designed to help users perform specific tasks. These
programs are built to fulfill user needs and are typically more varied than system
software. Examplesinclude: E



*  Word Processors: Such as Microsoft Word and Google Docs.

«  Web Browsers: Such as Google Chrome, Mozilla Firefox, and Safari.

« Games: Such as Minecraft, Fortnite,and Among Us.

» Maedia Players: Such as VLC Media Player and Windows Media Player.

Differentiating Between System Software and Application Softwar.

« Purpose: System software manages and operates computer ware,
making it possible for application software to run. Application S&e helps
the userto perform specific tasks.

« Examples: System software includes operating systems
Application software includes word processors, web br,

« Installation: System software is usually pre-instal
application software can beinstalled by the use ?f

evice drivers.
s, and games.

a computer, while
ed.

Always keep your system software at @ your computer runs
smoothly and is protected from seaQ reats x

<2 2

Make a list of aI ftwar use on your computer or tablet.
Categorize them?®} yste are and application software. Discuss
with your cIassn@ which are you find most useful and why.

1.3 TheAr, '@ture of von Neumann Computers
The V umann architecture is a computer paradigm that describe a system in

c ardware of the computer has four primary components: the memory,
$ ral Processing Unit (CPU), input mechanisms, and output mechanisms.
model is called the John von Neumann model, the Neumann model named
in honor of the mathematician and physicist who contributed to its development
during the 1940s.
Components

Now we will look at brief overview of the key parts that constitute the
architecture of the von Neumann computer.
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1. Memory: Contains both input data and the instructions (program)
required for CPU processing. For instance, consider the RAM of your
computer: when a program starts it is loaded into RAM to enable faster
execution compared to when it runs from the hard disk.

2. Central Processing Unit (CPU): Performs addition and subtraction, and

executes commands provided by the memory. The system has t in
components: the Arithmetic Logic Unit (ALU) and the Control U U).

The Ar[thmetic ngic Unit (ALU) performs mathematical cc@ ations

and logical operations. Q
A Control Unit (CU) is a peripheral that governs the actiyties of the CPU

by instructing the ALU and memory to execute tasks ing to the
program instructions. It ensures the proper and t| ecution of duties
by all the other components.
When doing the calculation 2 + 2 on a calcul pllcatlon the
Arithmetic Logic Unit (ALU) handles the n al values while the
control Unit (CU) supervises the whoI ure.

3. Input Devices: Enable users to |np and ipstructions into the
computer system. @

lllustrative examples include ke a mou d microphone. Entering
text on the keyboard transmi€s fla to th for subsequent

communicate the outco

processing \ \
4. Output Devices: PreseQ s\o
the Central Processing Unit

an d %O Control Unit
printer. Up pletion

computer. Consi
instance, a mQmni

data proc Input Arithmetic/Logic Unit Output

. @ ! the CPU Device Device
transmq% outcome to the
or

m r visual display.

m Bus is a :
unlcatlon mechanism Memory Unit

at facilitates the movement
of data between components Fig. 1.2 Von Neumann computer Architecture

inside a computational
system. It comprises:

Data Bus: Transports data.
Address Bus: Maintains data destination information.
Control Bus: Transports control electrical signals.
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Working of Von Neumann Architecture

The Von Neumann architecture encompasses four essential stages for a CPU to
carry out instructions, namely fetching, decoding, execution, and storage. To
demonstrate this procedure, we will use the example of addition of two-digits

with a basic calculator application.

« Fetching: The central processing unit retrieves an instructio %the
computer's memory. This instruction specifies the operation t rQ@cuted

by the CPU. &

Comprising Components: Memory, CPU, Program Coun.\g Q), Instruction

Register (IR)).

Description: The Program Counter (PC) store$~ mory address of the

t

subsequent instruction. Once the addr ored in memory, the

instruction located at that location is ret pIaced into the Instruction
Register (IR).

« Decoding: In order to determine essa&n the Control Unit

(CU) decodes the instruction.

Comprising Components oI Unige(C

Description: The control s%(CU) s the opcode (operation code)
of the instruction and termln required procedures and data.

« Execution: The CP cess, s structlon When the instruction involves
a computatlon xecut% e Arithmetic Logic Unit (ALU). Any task that
requires tra rfing data betWeen several locations is managed by the CU.
Comprisi omponents.ALU,CU.

De@tion: The Arithmetic and Logic Unit (ALU) carries out mathematical

@ gical calculations, while the Control Unit (CU) handles data
énsmission activities.
t

oring: The outcome of the computation is either returned to memory or
sent to an output device.
Comprising Components: Memory and Output Device.
Description: The outcome is either stored in a designated memory
location or sent to an output device, such as a display.

=



1.4 Number Systems

Number systems are essential in computing because they form the basis for
representing, storing, and processing data. Different number systems help
computers perform tasks like calculations, data storage, and data transfer. These
systems allow computers to represent various kinds of information, sugch @s text,
colors, and memory locations. Here is a description of a few number sy%&?

Decimal Number System 9
The decimal number system is a base-10 number system th ists of digit
from 0 to 9 and we use it in everyday life. That's why each qigi\{®f the number

represents a power of 10. In the decimal system the pla es starting from
the rightmost digits are 10°, 10", 10°, and so on. For exa @he decimal number

523 means:
5x10° +2x 10" +3x10° = 50(§+??3 = 523

Binary Number System
In binary, the place values are arranged fr@e right ggleft, starting with 2%, and
ending at 2"where each position r sa @of 2. For example, the
binary number 1011 can be conver, ecim % OWS:

1x22+0x2°+ 1x 1x2°=% +2+1="110
Computers work in binary syst&q especially because this method fits well with
electronics. Digital circuits hdvé)two s ey can be either on or off. These
states are easily represgmted by t%e ary digits: 1 represent ON, and 0
represents OFF. Whe ing on yboard, the computer translates every
letter to a binary. Sf ly, nu 7 text, images, and sound are all, at their
lowest level, re% o binaw. We shall discuss this in details later in this
chapter.
When you &etter on your keyboard, the computer converts it into a binary
code. Sigilarly, all types of data, including numbers, text, images, and sounds,
are dely broken down into binary code. We will explore it further later in

thi ter.
ersion from Decimal to Binary
The following algorithm converts a decimal number to binary.
1. To convert decimal number to binary form, divide the decimal number by 2.
2.Record the remainder.
3. Divide the number by 2 until the quotient which is left after division is 0.

4.Meaningitis represented by the remainders and it's read from the bottom to
the top for the binary number.
=



Example: Convert 83 to binary

83 /2 =41 remainder 1
41 /2 = 20 remainder 1
20 /2 =10 remainder 0
10 /2 = 5remainder 0
5/2 =2remainder 1
2/2 =1remainder 0 0—1

1/2 = 0remainder 1 Figure 1.3 Decimal to Bina r3|on

The above steps are graphlcally shown in Figure 1.3. I Ir@e ainders are read
from bottom to top then it gives the required result j ,Whichis 1010011.

NININININININ
—
o
o

Octal Number System

Octal is a positional numeral system with ba t, Whlch implies that a digit to
be used ranges from 0 to 7. The last digj ngle digit power of 8 while the
other dIgItS are the coefficients. In th ct e place values startlng
from the 8°, 8', 8% and so on. For exa octal er 157 means, 1x 8+ 5x

8'+7x8°= 64+40+7—11110

Conversion from Octal t

Each octal digit represents t mag@g (bits) because the octal system is
base-8, and the binary syste ase- elationship arises from the fact that
8 is a power of 2 (8 = 2 o, each gctaMdigit can be precisely represented by

three binary digits lem) s memD at any value from 0 to 7 in octal can be
converted into a ’\ ina er. This relationship makes conversion

between binary al strai orward. Table 1.1 shows the correspondence
between octal nary digits:
Example:
Consider th®¥ 9-bit binary number Octal | Binary
11010 . This number can be 0 000
dividéd’jnto groups of three 1 001
$® ITOHP 2 010
W from right to left: 3 011
110 101 011 4 100
Each group of three bits corresponds 5 101
to asingle octal digit: 6 110
110 =6 7 111
101 =5 Table 1.1: Correspondence
011 =3 between Octal and Binary Digits

=



So, the binary number 110101011 is equal to 653 in octal.

Note that the octal number system isn't actually used in modern computers to
do their work. Therefore, we can say that the binary number 110101011 is equal
to 653 in octal. Whenever you have a binary number that cannot be divided into
groups of a three, you'll have to add zero up to the left end of it to make it
appropriate. \L

Conversion from Decimal to Octal O

The algorithm below converts a decimal numberinto an octal. O

1. To convert the decimal number to an equivalent octal;@r, divide the
number by 8.

2. Write down the remainder. 83

4. Continue the divisions until one of the 10 =3
resultsin 0. 1 — 2

5. Octalis a base eight number and the mber is
the remainder read from the bott to th\@ o — 1
top. Q Figure 1.4: Conversion from
Example: Convert 83 to octal Q

Decimal to Octal.
83 /8 =10remai

3. Afterthatdivide the obtained quotient by 8. ?

« 10/8=1remai
1/8 = Oremain

The above steps are gra IIy sh s}lgure 1.4. Going up from bottom, the
remainder reading W\ ethé result, thatis 123 in the octal system.

Class VlTY

\@rk in pairs to convert the following decimal numbers to octal: 45,

Convertthese octal numbers to decimal: 57, 124, 301.
. Shareyouranswers with the class and discuss any differences.

The octal system was used in early computing systems like PDP-8. It was
used because it is easier to convert between octal and binary than
between decimal and binary.



Hexadecimal Number System

The hexadecimal is a base 16 number system with digit number from 0 to 9 and
alphabets from A to F; each digit represents the power of 16 to show the position
of the digit. The letter A to F stand for the numeric value of 10 to 15, The digits in
hexadecimal move from right to left in place value that are 16° J6{, 16°...
anothers. For example, the hexadecimal number 1A3 can be repr§f?d in

decimal as:
1Tx16°+Ax16' +3x16°=1x256 +10x 16 + 3 x 1 =256\@3 =419,
Conversion from Hexadecimal to Binary \

The hexadecimal number system is not directly used tomputers either.

However, it provides an even more compact repres on than octal. This
makes it easier for us to read and write large binary ers.
This is because the hexadecimal system is base- the binary system is base-

2, therefore every single hexadecimal djdit ¥quals four binary bits. This
relationship stems from the fact that 16 i@ power of 2 (16= 2°). This means that
any hexadecimal number between 0 (GS):an b@/erted into 4-bit binary
number.

Table 1. 2 illustrates conversion Q ecim%fa'mary digits. Each group of
e 4

four bits corresponds to a singl decimg) di

Example:
Therefore, the binary numb@1010ﬁ@10010 equals to the hexadecimal

number D6B2. In case aﬁoary nu’%kie.r ;annot be grouped as four bits add
zero(s) to the left of th berto it fit.
N~110 % 1011 0010
Hexadecimal® ~  Binary Hexadecimal Binary
0~ 0000 8 1000
0001 9 1001
| \éég 0010 A 1010
S‘ 3 0011 B 1011
4 0100 C 1100
5 0101 D 1101
6 0110 E 1110
7 0111 F 1111

Table 1.2: Correspondence between Hexadecimal and Binary Digits

@



1101 =D
0110 =6
1011 =B
0010 = 2

Converting Decimal to Hexadecimal \ l
The following algorithm converts a decimal number to hexadecimal:
1. Convert the decimal number to an absolute value by dividing it @

2. Recordthe quotientand the remainder ’&

3. Continue dividing the quotient by 16 and write down th+ inder until the
quotientis zero. @

4. The hexadecimal number, as you might have guess& the remainder read

from bottom to top.

Example: Convert 2297 to hexadecimal ?* 2297
2297 /16 = 143 remainder9 i
143 / 16 = 8 remainder 143 -9 ==9

O Qe
8/16 = OremalnderSQ 8 —15 |:::=+?

The above steps are graphlcal n in Fi 0 — 8=> 8 T

Reading the remainders fro Q} ives Figure 1.5: Decimal
the required result, i.e., 86 exaqi to Hexadecimal

[ciass acrpn®d SO

Find thi@mg values and express them in hexadecimal. Discuss your
findingsyAtiTyour classmates:
mimum Age to Cast Vote
@ ength of the Indus River
$ Total Districts in Pakistan
+ Height of K2 (the second-highest mountain in the world)
« Area of Pakistan

1.5 Data Representation in Computing Systems
Computers can process and store a lot of information. In the following section we
will discuss numeric data representation.

=



Whole Numbers (W)

Whole numbers are a set of non-negative integers. They include zero and all the
positive integers. Mathematically, the set of whole numbersiis:

W={0,1,23,..}

In computing, whole numbers are often used to represent quantities that can't
be negative. Examples include the number of students in a school, a per%—'sage
in years, and grades, provided there are no negative figures such as it point
balances.

A T1-byte integer has 8 bits to store values. If all 8 bits are o \Qpresents the
maximum value, 11111111,, which is 255,,. If all bits are ﬁb' epresents the
minimum value, 00000000,, which is 0,,. Similarly, using 2 ytes, we get more
bits to store data allowing us to store bigger values. Ifn’S' number of bits, the
maximum value that can be represented is 2" -1 for

« 1-Byte whole number (8 bits): Maximum val =255

« 2-Byte whole number (16 bits): Maximu L‘¥~216-1 = 65,535

4-Byte whole number (32 bits): MaX|m =2%-1=4,294,967,295

Integers (2)
Integers extend the concept of whoI%bers t de negative numbers. In
computer programming, we call signe ers. The set of integers is

represented as: \
g ( 12131"'}

To store both positive and peQetive vaI “@ne bit is reserved as the sign bit (the
most significant bit). If thégn bit i N( ), the value is negative; otherwise, it is
um positive value that can be storedina 1

positive. Using this

byte signed mtege%ﬂ 1 1 1 hichis 127,,. As the bits available to stored a
valueisn -1, he maximurh value will be 2"" -1. We can use this formula to
compute tt;e@mum values for 2 and 4 bytes.

Negative s are stored using 2's compliment, explained in the following

sectio
1'3@@jplement

mplement is a binary number representation system used to express
p itive and negative numbers in digital systems. It's one of several methods for
representing signed numbers in binary. 1's Complement represents negative
numbers in binary by inverting all the bits (changing Os to 1s and 1s to Os).

Negative Values and 2’s Complement
To store negative values, computers use a method called 2's complement. To find
the 2's complement of a binary number, follow these steps:

=



1. Invert all the bits (change Os to 1sand 1sto 0s). (1's compliment)
2. Add 1to the Least Significant Bit (LSB).

Example: Let's convert the decimal number -5 to an 8-bit binary number:
1. Start with the binary representation of 5: 00000101,
2. Invertall the bits: 11111010.,.

3. Add1:11111010,+ 1,=11111011,. %
So, -5in 8-bit 2's complementis 11111011, O
Minimum Integer Value
For an 8-bit integer, we switch on the sign bit for the negativ and turn all
bits ON. resulting in 11111111,. Except the first bit, we t 's complement
and get 10000000, which is 128,,. Thus minimum value i?\' te signed integeris
-128,i.e.,-2”. The minimum value is computed usin%formula -2"", wherenis

the total number of bits. ?‘
e  2-Bytelnteger (16 bits): Minim c&e =-2""=-32,768

e  4-ByteInteger (32 bits): Min] Qélue :\@-2,147,483,648
Lons O

1.6 Binary Arithmetic Opgr s

Arithmetic operations includ itio ction, multiplication and division,
which are performed on t &e S S@niz. Binary arithmetic operations are
similar to decimal opeﬁ but@w binary rules. Here's a brief overview of
the basic operatior%\

Addition X

Binary additi sonly two digits: 0 and 1. Here, we will learn how to add binary
numbers an w to handle the addition of negative binary numbers.

BinaAddition Rules
@addition follows these simple rules:
. +0=0

e 0+1=1

« 1+0=1

* 1+ 1=0(withacarry of 1tothe next higher bit)
Example of Binary Addition

a



Example 1:

1101
+1011

11000

« 1T+1=0(carry1)

In this example: O*
O

« 0+ 1+ 1(carry)=0(carry1)

- 1+0+ 1(carry)=0(carry 1) ’@
\®+

« 1+1+1(carry)=1(carry1)

Subtraction
In binary arithmetic, subtraction can also be ca%& out by adding the 2's
complement of the subtrahend to the minue
Example: Subtract 6 from 9 in Binar:
Minuend =9,,= 1001,

Subtrahend =6,,=0110
Step 1: Find the Two's Co t of% trahend

e |nvertthe bits of 01
Inversion: 10(’% \
. Add1tothe|nv@ nun@
10

1001 10
Step 2: Add @h nu nd the Two's Complement of the
Subtrahend’
1001 ,= 1004];

Step 3: Pistard the Carry Bit

Q 5 Discard carry 0011,=3,,

SO -6=3.

Multi tion

numbers follows similar principles to multiplying decimal numbers, but
simpler rules. Here, we will learn how to multiply binary numbers with
example.
Steps to Multiply Binary Numbers
1. Write down the binary numbers, aligning them by the least significant bit
(rightmost bit).
2. Multiply each bit of the second number by each bit of the first number, similar
to the long multiplication method in decimal.

=
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3. Shift the partial results one place to the left for each new row, starting from
the second row.

4. Addallthe partial results to get the final product.

Example

Let's multiply two binary numbers: 101,and 11,

101 \l
x 11

101 (Thisis 101,x 1) OO
101x (Thisis 101, X 1,, shifted left) \Q

1111
S0,101,X11,=1111, Q}\‘

The Central Processing Unit (CPU) of a ¢o r performs millions of
binary multiplications every second to &J complex instructions and

run programs!

------------------ CJ\@

Division

Binary division is similarto d ec vision u%lylnvolves two digits: 0 and 1.
It follows steps like compa subtréq and shifting, similarly to long
division in the decimal syste

Steps of Binary DIVIS

1. Compare: Comp e dIVI r@h the current portion of the devidend.

2. Subtract: Su he d| rom the dividend portion if the divisor is less
than orequal té vidend.

3. Shift: Sk next binary digit from the dividend down to the remainder.

4, Re@ Repeat the process until all digits of the dividend have been used.

Ex
I1® Divide 1100,by 10,

10| 1100 (110
10 (Step 1: Compare 10 with first two 11, subtract 10 from 11)
T (Step 2: Bring down the next digit 0)
10 (Step 3: Compare 10 with 10, subtract 10 from 10)
0 (Step 4: Bring down the next digit 0, no more digits left)

Result: 1100,/10, = 110,

=



Class ACTiViTY

Practicing Binary Division

Objective: To practice and understand binary division through hands-on
examples.

Instructions: &

1. Form groups of three to four students.

2. Each group will solve the following binary division prob,
(@) 10101210,

(b) 11100, %11, +\'
© 100110, 2101,
3. Write down each step of your division proces rly.

4. Present your solutions to the class, exp g each step and the
reasoning behind it.

1.7 Common Text Encoding Sch

Text encoding schemes are essentia rese haracters from various
languages and symbolsin a forma mpute understand and process.
Here are some of the most comm ext encod chemes used in computers:

ASCII

ASCIl is an acronym tha A rlcan Standard Code for Information

Interchange. It is a c&r enc standard adopted for representing in

devices such as comp and si ystems that use text. Each alphabet, number
num ween 0and 127 as shown in Table 1.3.

or symbol is given

ASCIl enables rent computers and devices to exchange text information
reliably. Let/s de the name of our country (Pakistan) using ASCII.

« Th Il code foran upper case letter “P" is 80.
o J ﬁeforletter'a'inASCll is97.
@e ASCll code for the letter 'k'is 107.

« Wtisinteresting to know that the ASCIl code for the letter 'i"is 105.
* Inthe ASCll code system, the letter's' has a code of 115.
« Thecodefor't'is 116in ASCII.

« TheASCll codefor“a"is97.
« TheASCll codefor'n"is 110.

=



Class ACTiViTY

1. Write down your name.

2. Find the ASCII code for each letter in your name. You can use the
ASCllI table for your help.

3. Converteach ASCIl code to binary.
4. Writedown your namein binary!

o+

O

Character | ASCIl Code | Character | ASCIlI Code @ ter | ASCII Code
SP (space) | 32 : 45 S 58
| 33 ,@‘?“ : 59
: 34 / Q/ 7\ < 60
# 35 eQ 46;6 = 61
$ 36 Os\ X\O 9 > 62
% 37 g{v 2~ 50 ? 63
& Aé'g\ é 51 @ 64
\‘5‘0‘39 4 52 A 65
; 40 5 53 B 66
) 41 6 54 C 67
. 42 7 55 D 68
+ 43 8 56 E 69
; 44 9 57 F 70




Character | ASCIl Code | Character | ASCIl Code | Character | ASCIl Code
G 71 Y 89 k 107
H 72 z 90 | 108
| 73 [ 91 m (s
J 74 \ 92 3@ 110
K 75 ] 93 \®‘- 111
L 76 A 94?y~ b 112
M 77 - | A q 113
N 78 ;?QQ,/ 96 r}@ r 114
0 79 9% s 115
p 80 & ¢ Qe t 116
Q 8,_1@*;\ c~N 99 u 117
R é’g é 100 v 118
s A 83 e 101 w 119
\,Q 84 f 102 X 120
$% 85 g 103 y 121
v 86 h 104 z 122
W 87 i 105 { 123
X 88 j 106 | 124




Character

ASCII Code

Character

ASCII Code

Character

ASCII Code

}

125

126

DEL

127

Table: 1.3

N

@ extended
and includes
r, the original

e basis for text

Extended ASCII

While the standard ASCII Table includes 128 characters, there is
version that includes 256 characters. This extended ASCIl uses
additional symbols, accented letters, and other characters. H

128 characters are the most commonly used and serv %‘m
representation in computers.

Unicode

Unicode is an attempt at mapping all graph|
world's writing system. Unlike ASCII, Whlch
only 128 characters, Unicode can repre
different forms of encodings such a
acronym that stands for UnlcodeTra

UTF-8

Itis a variable-length encodlng\ ezn

of bytes (from 1 to 4) to rep

acters used in any of the
ed to 7bits and can represent
er a m|II|on characters through

TF nd UTF-32. UTF is an
|on F

ning |t can use a different numbers
r. UTF-8 is backward compatible
with ASCII. It means it canynd tand se the older ASCIl encoding scheme
without any problems. Theré&fore, |f ave a text file written in ASCII, it will work
perfectly fine with U read both old and new texts.

Example: The Ietté‘m Un represented as, U+0041, is 01000001 in the
binary format an8loe ples8b or 1 byte.

Let'slook at du letters are represented in UTF-8:
Example: rdu letter '<' is represented in Unicode as U+0628; its binary
formaty 01100010101000, means it takes 2 bytes.

UT
@is another variable character encoding mechanism, although it uses

Qoer 2 bytes or 4 bytes per character at most. Unlike UTF-8, it is not compatible
with ASCII, meaning it cannot translate ASCII code.
Example: The letter Ain UTF-16 is equal to 00000000 01000001 in binary or 65 in
decimal (2 bytes).
For Urdu:
Example: The right Urdu letter '<' in UTF-16 is represented as is 00000110
00101000 in binary, which occupies 2 bytes of memory.

@



UTF-32

UTF-32 is a method of encoding that uses a fixed length, with all characters
stored in 4 bytes per character. This makes it very simple but at the same time it
may look a little complicated when it comes to space usage.

Example: Alphabet letter ‘A" in UTF-32 is represented in binary as 00000000
00000000 00000000 01000001 which is 4 bytes. O

How Computers Store Files
All these files (images, audio, and video)are stored as binary dibQiCh means
they are represented by sequences of Os and 1s. ‘\

Storage Devices
« Hard Disk Drive (HDD): Uses spinning disks to res&ite data. They offer

large storage capacities.
o Solid State Drive (SSD): Uses flash me r faster access times and

better performance.

« Cloud Storage: Stores files on rem@ervers @esgble via the internet,
providing flexibility and backup

Data size is usually e@ din %{&Q its multiples.

. 1Byte(B)=

Ve 1K|Iobyte 1024%
L. 1Meg 24 Kilobytes
: e (GB) =

. = 1024 Megabytes

Qrabyte (TB) = 1024 Gigabytes
@ etabyte (PB) = 1024 Terabytes
1 Exabyte (EB) = 1024 Petabytes

.« 1Zettabyte (ZB) = 1024 Exabytes
.« 1Yottabyte (YB) = 1024 Zettabytes



A system is a collection of parts that work together to achieve a common goal.
Components are the building blocks of any system. Each component Elays a

specific role and contributes to the overall functionality of the system.
The environment of a system includes everything external to the m that

interacts with it. It consists of all external factors that affect system' % ation.
Computer science is the study of how computers work. It lookg¢at

cando and what limitations they have. +
A computer is a complex system designed to proce& and perform tasks

according to a set of instructions.
The Von Neumann architecture involves several eps for a CPU to execute

instructions, including fetching, decoding, eKc »and storing.

System software is the basic software th a computer run and manage its

hardware and software resources.

Application software is the softwar ighed to \%ers perform specific tasks
or activities. % 6'

In computing, numbering s are L@ as they form the foundation
for representing, storing roc formation.

Decimal number sys IS a n system in which base is 10 and the
digitsinvolved gr 9, w |c ommonly used in our daily lives.

Binary is a ba that comprises of only the digits 0 and 1.
Each d|g|t ntsa power of two.

The O ber system is another number system that has eight as its

bas 'th ?ithas eight digits 0 to7. Each digit represents a power of 8.
xadecimal numbering system is another type of number system with
of 16, where the number 0 to 9 and alphabets A-F are used.

rithmetic operations mean addition, subtraction multiplication, and
division performed on numbersin given base.

ASCIl is an acronym for American Standard Code for Information

Interchange. Itis an industry standard used to encode text in computers and
other devices.

@



TEXERCISE

Multiple Choice Questions

1.

7.

9.

The primary function of a systemiis:

a) Toworkindependently b) Toachievea common%
c) Tocreate new systems d) Toprovide entertain@w
One of the fundamental concepts of any system is:

a) Itssize b) Its objective c) ltsage S price

. Anexample of asimple systemiis:

a) Ahumanbody b) Aco ~\~twork
c) Athermostatregulatingtemperature d) The Ingg

The basic components of a system are:

a) Users, hardware, software

b) Objectives, components, environ mew&% unication

¢) Inputs, outputs, processes

d) Sensors, actuators, controllers
. Which of the following descr, %ﬁ Von ann architecture's main
characteristic? q
a) Separate memory forda¥an |nstr ons
b) Parallel execution ofi tlon

) Slnglememory for ot amlnstructlonsanddata
d) MultlpIeCPUsf erent

b) Adva andard Code for Information Interchange
c) Am tandard Communication for Information Interchange
anced Standard Communication for Information Interchange
H@ any bits are used in the standard ASCIl encoding?
bits

ASCIl stand for,. $
a) Amencan%@iardCo or Information Interchange

b) 8bit c¢) 16 bits d) 32 bits
ow many bytes are used to store a typical integer?
a) 1byte b) 2bytes c) 4bytes d) 8bytes
Which software is used to enhance system performance and security?
a) Operating system b) Utility software
c) Application software d) Devicedrivers

10. Which of the following is an example of application software?

a) Microsoft Word b) BIOS c) Disk Cleanup d) Device Manager

@



Short Questions:

1.
2.
3.

© N o ok

9.

Define a system.

Enlist the main components of the Von Neumann architecture?

Enlist the four main steps in the Von Neumann architecture's instruc'%
cycle? O
What is a key advantage of the Von Neumann architecture? O
What is the primary purpose of the ASCll encoding scher1§

Define Unicode

How does the number of bits affect the range of inteﬁ&ﬂues?
Define system software and provide two exampl

Differentiate between system software a DQVWCation software.

10. Add 1100, and 1011,

11. Subtract 0011, from 1010, @
Long Questions Q

1. Describe the basic concept

o v W

tem.

EpramtheVonNeumann@ tectsg computer.
Explalntheworklng Neu rchitecture.

Explain how cha are e @d using Unicode also provide examples.
Describein d ow mte sare stored in computer memory.

Perform wmg binary arithmetic operations:
a. Mult| t|on of 101, by 11, b. Division of 1100, by 10,

$®
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System Design and
Troubleshooting

—— — — ———————————————————————————————————————————— _—— i ——

Student Learning Outcomes :

data prStection
. nose and address hardware issues, including hardware failures like RAM
@@' ard drive issues. Performing component replacements and upgrades.

Introduction

In this chapter, we will discuss the Boolean functions, logic, digital logic, and
difference between analog and digital signals. We will also discuss several types
of gates and their truth tables. At the completion of this chapter, you should be
able to construct Boolean expressions, create truth table and understand the

basics of digital logic.
22

4 \
:I By the end of this chapter, students will be able to: Q ;
I+ Understand Analog and Digital signals along with ADC d-*?’ :
|+ Understand Boolean functions and operations, such an AND, and OR. i
i«  ConstructBoolean expressions using variables a Bo an operators. :
|
L Relate common Boolean identities and Bool p ification procedures. :
I« Introduce several types of gates and the' :
|
|« Buildtruthtables for the operatlonso expre55|ons :
i « Introduce logic diagrams of digital y ;
|+ Explain the importance of tr otlng @amtammg and operating |
: computer systems eﬁectlvelQ :
i+ Describe how systematlc hooti S prevent and resolve computer :
: issues. i
|+ Demonstrate the abjli ystema%&g troubleshoot computerissues !
|« Applybasic trou tmg t ues, including Identifying and addressing :
: basic hardwaf softwa !
e Implemen gles alntalmng a safe and organized computer !
i worksp :
Lo Under the importance of data backups and apply methods for effective |
|
i |
s |
! I
! I
! |
|
)



System troubleshooting is a vital skill for keeping computers, machines, and
other equipment running smoothly. When things go wrong, troubleshooting
helps to identify the problem and find a quick solution, preventing issues like
downtime, reduced productivity, and potential damage. For instance, if your
computer suddenly stops working, knowing how to troubleshooting cqn pelp fix
it without needing costly professional help. 6%

2.1 Basic Concept of Digital Systems

Digital systems are the backbone of today's electronics and cq@ing systems.
They manipulate digital information in the form of binary diq*; hich are either
0 or 1 and are used in calculating devices such as ca@ s and computers,
among others.

Analog Signal and Digital Signal

Analog signals are signals that changes wi Ee smoothly and continuously.
They can have any value within glven xam es include voice signal

(speaking), body's temperature and r ve Si Dlgltal signals are the
signals which have only two values ein th of '0"and '1". These are
utilized in digital electronics an puting s. Digital logic circuits use

these binary values to perform¥arious opei@tions, and they are essential to the
functioning in operation of cc@ ters @a y other electronic devices.
Analog to digital convgfter (AD & digital to analog converters (DAC)
are important opera’u@ toda hnological developments, enabling the
transmissionand ¢ fsi

\®13|09 Signal Digital Signal
Continuous Discrete
nfinite possible values Finite (O or 1)
Example: Sound waves Example: Binary data in
computers

Analog to Digital Conversion (ADC): ADC is the conversion of analog signals
into digital signals, which are discrete and can be easily processed by
computerized devices like computers, smart phones and microphones.

@



Digital to Analog Conversion (DAC): DAC is the conversion whereby Digital
signals are converted to Analog signals, making it possible for human to perceive
the information, for instance through speakers, as depicted in figure 2. 1.

Sound Waves Electrical Voltage Electrical Voltage %

Binary Data
@ k Speaker
/ ADC \ D; /
Analogue v Analogue

Dig

Microphone

ADC Q ) DAC
Figure 2.1: Analog I and

ADC and DAC Conversion: Why i needed"
Digital to analog conversion analog |g|ta| conversion, is critical since it
enables data processing, sto ,and ission. Digital signals are much less

affected by noise and sighal degreuﬁte and are therefore better suited for
transmitting and stqrin@¥iform ti@ rlong distances.

Example: Sound \ﬁts
Let us consider i‘{( ion whereMone person is speaking into a microphone while

the other persdiig receiving sound through speakers as illustrated in the figure 2.1.

an Algebra and Logic Gates

Bo I Igebra is a branch of mathematics relate to logic and symbolic
tlon using two values namely True and False. It is an essential branch of

taI circuits since it is the basis for the analysis and design of circuits. Here in

this section we will cover Boolean functions and expressions, the working, and

functions of logic gates, Building and evaluating Truth Tables and Logic

Diagrams.

Boolean Functions and Expressions

Binary values are used to describe the relationship between variables in the

Boolean function and Boolean expressions.

@



The expressions are built using AND, OR, and other logic operations and can be
reduced to optimize digital circuits in several ways.

Binary Variables and Logic Operations

Binary variables that can have only two values, 0 and 1. Logic operations are basic
operations implemented in Boolean algebra for processing of these binary
variables. The primary logic operations are AND, OR and NOT. %
AND Operation:

AND is the basic logical operator which is used in Boolean algebr U|res two
binary inputs which will give a single binary output. The sym ’b used for the

AND operation. The output of the AND operation is "1” o en both inputs
are"1".Otherwise, theresultis “0". @
Example:

Consider two binary variables:

= 1(True)
B =0 (Fal )? '
The AND operation for these variables ca@ en mathematically as:
B

P=A \@

Therefore, then, the result P of t ?\' operatl@ (false).
atln

In this example:

Truth Table:
A truth table is useful in de nctlonallty of the AND operation

with aI‘I possible inputs Ne varlang' eIow is the truth table for the AND
operation. < & AAND B (P)
N O
1
0
1

& °
©
¥

Table 2.1: Truth Table for AND Operation
Explanation:

If both A and B are 0, that is equal to 0 then the desired output P is (0).
if Ais 0 and B is 1 the output P is 0.
When Ais 1 and B is O P is resulting 0.
When Ais 1 and B is 1, the output P also becomes 1.

@
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OR Operation:

The OR isan other basic logical operator in Boolean algebra. To be specific this is
also a function takes two binary variables as input and produces a single binary
output. According to Table 2.2, the OR operation yields true (1) output when at
least one of the inputs is true (1). The outputis 0 only when both inputs a\eg

Example O
Consider two binary variables: O
A =1 (true)
B = 0 (false)
The OR operation for these variables can be written ma 'H‘\a'hcally as:
P=A+B @
In this example:
A=1 B=0 B| AORB(P)
Therefore, result P of the OR gate will be 1.
Truth Table: 010 0
A truth table is useful for better understafding of \ 1 1
how the OR operation is organized t the @ 0 1
result of the OR's application is fq iants s
111 1
e truthgab

the input variables. Table 2.2 sh%

for the OR operation. O Table 2.2: Truth Table

\0 for OR Operation

Explanation: .
If Ais equalto Oand B\

uaI 0 output Pisequalto0. When Aiszeroand B
is one, the outpu Iso on hen A is equal to 1 and B is equals to 0 the
values ofPeq . When both Aand B are 1 then the output P equal to 1.

I@y logic, 1 + 1 does not equal 2 but equals 1 in logical operation.
$v is because the OR operation returns a value of 1 if any or both of the
Ninputs to this operatorare 1.

NOT Operation:

The NOT operation is one of the basic Boolean algebra operations which takes a
single binary variable and simply negates its value. If the input is one, the output
is zero and if the input is zero, the output is one.

@



Example:
Consider abinary variable:
A =1 (true)
The NOT operation for this variable can be written mathematically as:

P=A o P="A

In this example: O%

P=0

This signifies that if you have A = 1 (true), the result of NOT oper '@s going to
0 1

1

be 0 (false).

Truth Table:
The table 2.3 illustrates the working of NOT operation f@

all possible inputs of the variable. Table 2.3: Truth Table
for NOT Operation

Explanation: Q

When the input Ais 0, the output Pis 1.W®A 1the Eutput value Pis 0. ANOT

operation performs the negative of t varia .. it gives the opposite
value. This operation is importa %ital I esign to generate more
complexlogic functions and ve 'ny function of digital circuits.
Construction of Booleaé’-cti \

Boolean functions are algebedic sta&igts that describe the relationship
between binary variab@ logic erations. These functions are particularly
important for digitd c des d are employed in formation of various
digital circuits, w, re the of current computers, mobile phones and
evensimplec or.

Understandj he Boolean Functions:
A Boo function is a function which has a one or more binary inputs and

prod single binary output. The inputs and outputs can only have two
~$ ~False (represented by 0) and True (represented by 1). The construction of
lean functions is done by employing the basic logical operations such as
AND, OR and NOT, which connect the inputs to generate the correct output.
Example 1: Simple Boolean Function
Consider a Boolean function with two inputs, A and B. We can construct a
function F that represents the AND operation:

@



F(AB)=A.B A
Output
Input F(AB)=A.B—————>

B \ l
Figure 2.2: Simple Boolean Function 0

The diagram shown above demonstrates a basic digital | A (_)F(A, B)
circuit, which is an AND gate. The box symbolizes the 0.4, 0
AND function F (A, B) = A . B. This box has two inputs A 1 0
and B. If both A and B are 1, the output will be 1. In an 0 0
other case, the output will be 0. The input are sho 11 1 1

the entrance to the box, while the output is de
the exit of the block. The truth table for this f ﬁ Is as

inputs, A, B,and C:

Table 2.4: Truth Table
for F(A,B) = A.B

follows: Q
Example 2: Now, let us construct a mple;é\g’ean function with three

This function uses AND, OR aﬁ‘l\ g: at th&ame time. The truth table for this

functionis as follows:
Explanation:

« The parametersA arei ed in the following example as the input
columns.

C |F(A, B, Q)

« Theresults of @operatl tween
two variab nd B are presented in

the colu

result of AND operation between

« Th lumn A standing for the NOT
o nof A.
@E valuein the column A - C displays
he values in the Fifth column and the
third column.

A|A
1
1
1
1
0
0
0

0
1
0
1
0
0
0

« The final column F (A, B, C) shows the
output of the Boolean function

_\_\_\_\oooo>

_\_\oo_\_\oow

O |O|m|O|—=|O|NMO

[ lO|lO|lO|O|O |O

0

0

0
1
0
1
0
0
1
1

A.B+(A.Q

Table 2.5: Detailed Truth Table for F

(A,B,C)=(A.B)+(A.C)

=



Usage in Computers:

» There are many uses of Boolean functions in the computers for various
operations. Here are some examples of their usage:

«  Arithmetic Operations: Boolean functions are used in Arithmetic and Logic
Units (ALUs) of CPUs to perform operations like addition, suRtgaction,
multiplication, and even division.

- Data Processing: Boolean functions are used to process bina ain
memory and storage devices, ensuring efficient data man n and

retrieval. ‘
« Control Logic: Boolean functions are applied in com’@ to control various
parts of the system's operation to function in co-ordirtated manner.

phorie or ﬁjlator on daily basis.
Can you distinguish activities thatfegwi#€ logic ices, like entering a
password to unlock your smart solvi ath problem? Ask your

ilized in the background.

Class ACTiViTY :

George Boole, ajn atiga invented Boolean algebra was born
, inLincoln, Engl ey. .Hiswork laid the debate and the basis
« for future dig@volution d computer science as well as subsequent »
. technol he future. [

og@etare. T -

Logic‘@es and their Functions

Lo c@ s are physical devices in electronic
@s that perform Boolean operations.

Eath type of logic gate corresponds to a basic A
Boolean operation. Examples of the logic | J—
gates are:

AND Gate: Implements the AND function. It Figure 2.3: AND Gate
outputs true only when both inputs are True

(M
@
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Imagine a simple electronic circuit with an AND gate. If you press two switches

(both mustbe ON), alight bulb will turn on.

« Switch 1: ON (True)

» Switch 2: ON (True)

« Light bulb: ON (True) because both
switches are ON.

If either switch is OFF, the light bulb

will be OFF.

OR Gate: Implements the OR

function. It outputs true when at

least one input is true. See figure 2.4.

NOT Gate: Implements the NOT

function. It outputs the opposite of &

the input. See Figure 2.5 C) Figure 2.5: NOT Gate
NAND Gate: This gate is achieved n \Q

AND gate is combined with a N tel It

generates true when at least os%o he \ A.B
inputs is false. In other word the\ - J——

inverse of the AND gate@resent

Figure 2.6. Figure 2.6: NAND Gate

Example: @
Imagine a safe@@ em where an alarm should go on if either one of two sensors
detectsani

+ Sensgg1:Noissue (False)
e S I@:Issue detected (True)

. : ON (True) because one sensor
tectsanissue.
XOR Gate:

The XOR (Exclusive OR) gate outputs true A AB+A.B
only when exactly one of the inputs is true. It g ) )
differs from the OR gate, that it does not /

output true when both inputs are true. It is

- Figure 2.7: XOR Gate
showninFigure 2.7.

@



Example:

Imagine a scenario where you can either play video games or do homework, but
not both at the same time.

» Playvideo games: Yes (True)

Do homework: No (False)

« Allowed? Yes (True) because only one activity is being done. O$
Class ACTiViTY &\90
Let's make learning these logical functions fun with an TEV!
1. AND Adventure: Form pairs and give each pa conditions they

need to meet to win a prize (like both wearin?gecific color shirt).
2. OR Options: Make a list of fun activitv at least one activity is

possible, the class gets extra playtime&

3. NOT Negatives: Ask true/false qu@n and haye students shout the
opposite answer. For exampleg/" e sky@w?" Students should
shout "No!" (NOT True). %

4. Constructabasic circuit si& bread o&a battery, and LED lights to
representan AND gateéwect tw, jitches which will serve as, inputs
Aand B. Inthis experlm he LE& light up only when both switches
are pressed.

2.3 Slmpl|f| @n of ﬁan Functions

Simplificatio % oolean functions is a particularly important process in

designing ient digital circuit. Such simplified functions require fewer
gates ing them compact in size, energy efficient and faster than the
comptipdted ones. Simplification means applying of some Boolean algebra rules
t he functions less complicated.

I Boolean Algebra Rules:
Here are some fundamental Boolean algebra rules used for simplification:

1. ldentity Laws A+0=A
A.1T=A
2. Null Laws A+1=1
A.0=0

@



3. ldempotent Laws

4. Complement Laws

5. Commutative Laws

6. Associative Laws

7. Distributive Laws

8. Absorption Laws

9. De Morgan's Theor

A+A=A

A A=A

A+A=1

AA=0

A+ B =B+A \E
AB=B.A O
A+B+C=A+B+0
A.B).C=A.(B.O ~\S’°

A B+O=A.B)+(A

A+ (B. C)=(A+B
A+(A.B)= v
(A+B) <?‘

ems
A.B5 ‘A@ \@
10. Double Negation Law TQ@ 6(0'

Simplification Examples é\ %Q\

Example 1
Simplify the ex
Solution:
A+A- B +

! . (A + B) (Complement Law)
=A+B (Identity Law)
E 2
& lify the expression A« B + A « B.
\\‘ Solution:
AB+A-B=A+B+A-B (De Morgan’s Theorem)
— — = . Since A is already present in
A+A-B+B=(A+B) (A . B), we can use absorption law
= A+B ie A+ (A.B)=A

nA+

A) - (A +£) (Distributive Law)

@



Example 3
Simplify the expression (A + B) « (A +§)
Solution:
(A+B)s(A+B) =A+ (B+B)
=A+0
=A

Example 4

Simplify the expression? +Be(A+ E)
Solution:

~A-B +A.B r

(Distributive Law)

(Complement Law) $

(Identity Law)

A\
\@+

A+B- (A + E) =(A E) - (A + E) morgan’s Theorem)
=AB+A+A+B+B &?(k[)istributive Law)
B (Idgppotent Law)
=A+B (ggﬂotent Law)
K12

2.4. Creating Logic Dlagms \0

The Ioglcdlagramsde i
circuit through sy
individual logic

« Find out ogic gates needed for the
Booleaqf%@on.

« Arrange the gates to perform the operations
as&ed by the function of the circuit.

. :§ ect the inputs and the output of the

tes correctly.

To¥Ysummarize, knowledge of Boolean algebra

and logic gates is crucial when it comes to the

creation and study of digital circuits. If students

understand those concepts, they can build
efficient and effective digital systems.

@

A AB
B
AB +AC
C AC
A | B | C|AB|AC|AB+AC
ojojo}|jo}o 0
ojoj1]0}]0O 0
oj1]0]0}]O 0
0] 1 110]0 0
1]0jofjo]oO 0
110|110} 1 1
1 1101 11]0 1
1 1 1 1 1 1

Figure 2.8: Logic Diagram




2.5 System Troubleshooting

Troubleshooting is essential for maintaining the smooth operation of systems,
whether they are computers, machines, or other types of equipment. When
something goes wrong, troubleshooting helps identify the problem and find a

solution quickly. For example, if your computer suddenly stops working, knowing
how to troubleshoot can help you get it running again without needin%%ml for

expensive professional help. O
Systematic Process of Troubleshooting
The troubleshooting process involves several steps that heéa’%ug systematically

identify and fix problems. These steps ensure that n't overlook any
potential issues and that you solve the problem efficien

A systematic approach to troubleshooting involves llowing steps:

1. ldentify Problem v
. Establish a Theory of Probable Cause&

Test the Theory to Determine the

Establish a Plan of Actionto Re, % ePro

Implement the Solution %‘

Verify Full System Functl

Document Findings, A an@mes

1. Identify Proble

The first step in U@oo i to identify the problem. This means
recognizing that s% ng is@king as it should. For example, if you press

power button an& rlaptop d®es not turn on, the problem is clear that it won't
start.

2. Esta h aTheory of Probable Cause

Once @ave identified the problem, the next step is to come up with a theory
at might be causing it. This involves thinking about what could have
wrong. For example, if your laptop does not turn on, possible causes might
be'a dead battery, a faulty power cord, or an internal hardware issue.

3. Test the Theory to Determine the Cause

After establishing a theory, you need to test it to see if it is correct. This involves
checking if the suspected cause is actually the reason for the problem. For
example, if you think the laptop's battery is dead, you can test this theory by
plugging in the power cord and seeing if the laptop turns on.

@
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4. Establish a Plan of Action to Resolve the Problem
If your test confirms the cause of the problem, the next step is to come up with a
plan to fix it. This means deciding what steps you need to take to resolve the
issue. For example, if the problem is a dead battery, your plan of action might be
toreplace the battery or keep the laptop plugged in until you can get a one.
5. Implement the Solution
Once you have a plan, you need to put it into action. This means d
is necessary to fix the problem. For example, if your planiis to r o
you would buy a new battery and install it in your laptop. +

Mihatever
e battery,

6. Verify Full System Functionality @

After implementing the solution, you need to chec make sure that the
problem is fully resolved and the system is working erly again. For example,
once you replace the battery, you should chegk if the laptop turns on and
operates as expected without pluggingint rcord.

7. Document Findings, Actions, gn{l Oytcome

The final step is to document eve
process. This includes what the
what you did to fix it, and th

you dj ring the troubleshooting
Was, ou thought was causing i,
i cumentation is important for

future reference and can heI @ ubleshoot similar problems more
efficiently in the future.

By following the abov you ubleshoot problems systematically and
effectively, ensu r|n t |nue to operate smoothly and efficiently.

QQ’

Insl\@m Sometimes, the quickest fix fora computer problem is to restart
[ @ s like giving the computer a nap—sometimes it just needs a short
ak to work properly again.

Importance of Troubleshooting in Computing Systems

Troubleshooting is very important in computing systems because it helps keep
our computers, software, and networks running smoothly. When something
goes wrong with a computer system, it can disrupt our work, cause data loss, or
even lead to security issues. By knowing how to troubleshoot computing

@



systems, we can quickly find and fix problems, ensuring that everything works as
itshould.

« Preventing Downtime

Downtime occurs when a computer system is not operational. This can be very
costly, especially in businesses that rely on their systems to operate [
When a system is down, employees may not be able to work, Iea i
productivity and revenue. With the help of troubleshooting, w
resolve the system problems in very short time which facilit educe the

possibilities of system downtime. ‘\

« Ensuring Data Integrity

Data integrity means ensuring that data is accurate aﬂﬁ@ﬁable. Problems like
software bugs or hardware failures can corrup a, leading to incorrect
information being stored or processed. Tro otlng helps identify the
source of data corruption and prevent |t fr % ppening again, ensuring that
data remains accurate and reliable.

« Improving Security
Computer systems are often targ Troubleshootlng can help

identify weakness and security S, aII or quick action to protect the
system. This is important f mtam@he confidentiality, integrity, and

availability of data.

« Enhancing Performa@ \
Sometimes, compu&@stems Qot perform as efficiently as they should.

Troubleshooting @ denti reasons for slow performance, such as
insufficient m , software conflicts, or hardware malfunctions. By resolving
theseissue animprove the overall performance of the system.

« Ex ing Equipment Life

Re ubleshooting and maintenance can help extend the life of computer
nt. By identifying and fixing small issues before they become big
blems, you can prevent unnecessary wear and tear on the system.

« Saving Costs

Real-World Impact: Effective troubleshooting in businesses helps prevent costly
downtime and maintains productivity, showing how important these skills are in
the real world. Effective troubleshooting can save money by reducing the need
for expensive repairs or replacements. By identifying and resolving issues early,

@



you can avoid costly downtime and prolong the life of your system.

Basic Hardware-Related Issues

Common Hardware Issues and Solutions

Issue: Cable Disconnection - Loose or disconnected cables are a_ cqmmon
hardware issue that can cause devices to stop working. %
Solution: Use cable ties or organizers to keep cables neat and o@ne way.
Labeling cables can also help identify them easily.

Issue: Overheating - Overheating can cause a computerto sl wn, freeze, or
shut down unexpectedly.

Solution: Proper ventilation is crucial to prevent ove&ng and ensure the
computer runs efficiently.

Issue: Peripheral Devices - Peripheral deV|ce eyboards, mouse LED can
have various issues, from not being recogn he computer to not working

correctly.
Solution: Replace relevant perlpheral |kek’§ d, mouse or LCD.

Cool Tools: Modern tro@shoot‘@volves using special tools like
memory diagnostic a g.. MéfpTest86) and hard drive health checkers

(e.g., CrystalDiskim heset re like having superpowers that can see
inside your co r's br blems by following clues and gathering

ewdence|

Hard D|agn05|s and Maintenance

Re jAing Hardware Failures
nizing hardware failures is necessary for maintaining a computer system's

tionality. Here are some common symptoms and diagnostic techniques of
RAM or Hard Drive Failures:
Issue: RAM Failures - Common signs of RAM issues include frequent system
crashes, Blue Screens Of Death (BSOD), and poor performance. The computer
may also fail to boot or restart randomly.

@



RAM Diagnostic Tools - Use built-in tools like Windows Memory Diagnostic or
third-party applications like MemTest86 to check for RAM issues.

Memory Failures: Faulty RAM can cause system crashes and\data
corruption. RAM errors can account for up to 10% of all computer e
and Blue Screens Of Death (BSOD).

Reference: PCMag - Troubleshooting RAM Issues QO

Issue: Hard Drive Failures - Symptoms of hard drive fﬁ%include strange
noises (like clicking), slow performance, frequent cra nd corrupted files.
The computer may also fail to boot or display error ages about the disk.

Hard Drive Diagnostic Tools - Use tools like S ’?\elf Monitoring, Analysis,
and Reporting Technology) status checks, %are like CrystalDiskInfo, to

monitor hard drive health.
Replacement and Upgradation of C Qents @
Upgrading or replacing hardwar nen 5|gn|f|cantly improve your

computer's performance and e s Ilfes

Replace RAM: To reaplace R rst det e the type and maximum capacity
your motherboard suppogts. chasegggpatlble RAM sticks, power off your

.

computer, openthe ca@ inser ew RAM into the empty slots.
ute

Example: If your
applications ata {3

ri while multitasking (running multiple
addlng re RAM can help improve its performance.
Replacing a rive: To replace a hard drive, back up your data, purchase a
compatiblesdNve (that can work in your computer), power off your computer,
open tﬁ@se, disconnect the old drive, and connect the new one. After installing
th Ive, you will need to reinstall the operating system and restore your
@n the backup.
mple: If your hard drive is failing, replacing it with a new one can prevent data
loss and restore your computer's functionality.
Security and Maintenance
Understanding and applying regular maintenance and security measures are

essential for the proper and continued performance of a system. Using te
following security, maintenance and troubleshooting techniques, you can

n



effectively maintain and enhance the performance and security of your
computing systems.

Class ACTiViTY
Activity : Common Computer Issues -$
Objective: Recognize and resolve common computer issues.
Required Material: Computers, list of common issues, t@hooting
guides

Activify Type: Individual ~\’~\'

Activity Task Details:
1. Introduction: Briefly explain commqgn C’Shnputer issues like

application freezing and unresponswe eri als.
2. Task: Provide students with a common issues and
troubleshooting guides.
Hands-on Practice: Each student will Erou Iesh e issues on their
computer and document the step ok t e them. For
example, if the mouse is unres chec B connection or

replace the batteries.

Class ACTiViT 0 \O

Activity : Securit @lces

Objective: Lear, é be \C Security practices.

Required |aI Computers, internet access, security software (e.g.,
antivirus).

strong passwords and software updates.

2. Task: Each student will create a strong password for their computer, run
a security scan using antivirus software, and update their operating
system. For example, creating a password with a mix of letters, numbers,

and symbols, and using antivirus software to scan for malware.
Documentation: Students will document the steps they took and the

outcomes.
L

Activit Individual
Actﬁéask Details
$® ntroduction: Discuss common security threats and the importance of



Maintaining Software

Keeping software up to date and resolving a conflict is essential for security and
performance.

Installing Updates and Software Patches: Regularly installing updates and
patches ensures that your software is protected against vulnerabilities and

performs optimally *
Example: Updating your operating system and applications can @ your
computer from security threats and fix bugs that cause crashes.

Resolving Software Conflicts: Identify and uninstall co g software,
reinstall or update the affected applications, and check for c bility issues.
Example: If two applications are causing system |nsta removing one or

updating both to the latest versions can resolve the con

The Power of Updates: Some update &uose for operating systems

, or antivirus software, can be esse fo sec r instance, the
1 WannaCry ransomware attack epr0| vulnerability in older
. Windows systems, which had n patche security update.

' Reference: BBC News - Wa Crv Ranso&ware Attack

« Digital sys %e the basi% of the present-day electronics and
comp % ey process digital data in form of '0' and '1".
. S

Ignals are continuous time varying signal.

tinuous signals into discrete signals that can be processed by digital

Analog to Digital Conversion) is the process of converting the
&evices for example computers and smart phones.

« DAC (Digital to Analog Conversion) converts the digital signal back to the
analog signal.

« Digital logic is the basis of all digital systems. This is the technique we use
to process digital information in the form of binary numbers.

@



« In the case of AND operation the output is 1 only when both input values
are 1. Otherwise, the output is 0.

* Inan OR gate, the result is 0 only when both the input values are 0.

Otherwise, the output is 1
«  The NOT operation the simplest logical operatlon in Boolean alg k
which accept a single binary inputs and gives its opposite as tputs

¢ Boolean functions are mathematical expressions that re @t logical

operations involving binary variables.

» A crucial element of digital circuit design is the Io gram which
represents the structure of the circuit by sh co nections between
logic gates.

«  Troubleshooting is very important for ining a smooth operation of

systems like computers and machm@
« Troubleshooting helps identify a@ ve p &s quickly to prevent

downtime and system dama

Multiple- Chmc\?stio CQs)
1. Which of thi ing BRoT®an expressions represents the OR

operatlonQ
a)AB b) A+B o A d) A®B
2. W the dual of the Boolean expression A. 0 = 0?
a) 1=1 by A+0=A A . 1T=A d A.0=0
#Ch logic gate outputs true only if both inputs are true?
a) OR gate b) AND gate c) XORgate d) NOT gate
4. What is the decimal equivalent of the binary number 1101?
a) 11 b) 12 c 13 d 14

5. What is the first step in the systematic process of troubleshooting?
a) Establish a Theory of Probable Cause
b) Implementthe Solution
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c) ldentify Problem

d) DocumentFindings, Actions, and Outcomes

Why is effective troubleshooting important for maintaining systems?
a) Ithelpssave money on repairs

b) It preventsthe need for professional help

c) Itensuressystemsoperate smoothly and efficiently O$
d) Itallowsfor more frequent system updates

Which step involves coming up with a theory abou’t& might be

causing a problem? \
a) Testthe Theoryto Determine the Cause

b) Establish a Theory of Probable Cause

c) Implementthe Solution ?\
d) Verify Full System Functionality ?
After implementing a solution, 4& s the next step in the
troubleshooting process?

a) DocumentFindings, Actions, come \Q

b) Testthe Theoryto Determi ause
c) Verify Full System Funct|

d) EstablishaPlan ofActl Res Problem
. Whyis troubleshoot rtan omputing systems?
a) ltensures hard mpoaﬁare always up to date
k

b) It prevents ups
c) lIthelps k tems rumging smoothly and securely

d) ItehAI heneedforsoftwareupdates
ons

Short Qu

1.

De Boolean function.
w the significance of the truth table in digital logic?
S

N oW

cribe the function of a NOT gate with its truth table.
Write the purpose of ADC and DAC.
Make the truth of two variable A,B for AND operation.
What is the first step in the systematic process of troubleshooting?
Afteridentifying a problem, what is the next step in troubleshooting?
Describe the importance of testing a theory during the troubleshooting
process.

@



9.

Explain what the "Implement the Solution" step entailsina troubleshooting.

10. Why is it necessary to verify full system functionality after implementing a

solution?

Long Questions

1.
2.

3.

Explain the usage of Boolean operations in computers. $
Simplify the following Boolean function using Boolean algebra ruI

F(A B =A.B+A.B
Discuss the importance of troubleshooting in maintaj ﬁ@Qe smooth
operation of systems, especially computing systems. &\,
Explain the systematic process of troubleshootin %s ribe each step in
detail. ();&
Discuss the importance of documenting find actions, and outcomes
during the troubleshooting process.

Describe the different data backup methé& E

@



Computer Networks

Student Learning Outcomes :
By the end of this chapter, you will be able to: x?

Understand and explain computer networks as syste ir objectives,
components, and data communication among these c ents.
Understand fundamental concepts in data communi , including sender,
receiver, protocol, message, and communicatio ium.

Understand key concepts related to c ter networks, including
networking devices, network topologies, d%mission modes.
Understand the 7-layer OSI networkin & dits related protocols.

Understand the benefits of usmg u er n rks such as resource
sharing and data communication

Understand how protocols, ts, and ork services like DNS and
DHCP functionina networknglr nment

Understand different mefigods®of net ecurity, their advantages, and

disadvantages. Q
Understand real-world agcahon& mputer networks, including various
network-based serx%and hov&gy are used.

Know standard p Is inyolyeY Ih TCP/IP communications.

Know key nepwdKing tegaasNike the 7-layer OSI networking model, packet
switching t switchig, router, TCP/IP, IP, UDP, DNS, DHCP, host,
browser@ring, encapsulation, and various protocols involved in TCP/IP

entiate networking devices and network topologies.

com% tions.
D'Egere iate between components of data communication.
e

rentiate transmission modes.

%entify and describe different types of networks using the 7-layer OSI

networking model.
Explain how data is transmitted across networks and describe the standard
protocolsinvolved.
Define and explain the uses of protocols, data, packets, and network services
like DNS and DHCP.

—— e = = = = = = = = = — = — = = = — = — — = — = = = = == = = = = = = == = = = = ———
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Introduction

In today's interconnected world, computer networks play a vital role in the
functioning of societies and businesses. This chapter aims to provide a
comprehensive understanding of computer networks as systems, including their
components, objectives, and real-world applications.

3.1 Network as a System \&
may

A computer network is a system of linked devices and computer
exchange data and operate together. Networks can range from s
Network (LANs, Local Area Networks) to large area network, W
Internet. Networks are arranged of various elements tha

facilitate communication as depicted in Figure 3.1. @i\~
\

Modem
rewaII
iPhone

SW|tch

together to

Internet

Server

orkstatlon

WiFi Laptop Computer
S "))
Des% Desktop PC Desktop PC Smartphone
@ Figure 3.1: Network Diagram

rimary components include:

Nodes: Devices that are connected to the network, such as computers,
smartphones, and printers.

« Links: The connections between nodes, which can be wired (like Ethernet
cables) orwireless (like Wi-Fi).

«  Switches: Devices that connect multiple nodes within a network to forward

data.
@



» Routers: Devices that connect different networks and direct data packets
between them.

]

]

0
 The Internet is the largest network, connecting all the networks worldwjde!
. Itisalso called network of networks. % :
« Objectives of Computer Networks O
The primary objective of computer network is to enable res@haring, data
communication and collaboration:

1. Resource Sharing: Computer networks allow de\)&o share resources,
such as printers and storage, reducing costyqd improving efficiency.
Example: In an office network, multiple co s can share a single printer,
reducing the need for multiple printers. m?k

2. Data Communication: Network aC| state data transfer, enabling
communication through emails, in essa@nd video conferencing.
Example: Employees in dn‘feren tlons laborate through video

conferencing tools like Zoom softT 4

3. Connectivity and Colla et connect devices, allowing for

remote access and collétlon évmg productivity and flexibility.

Example: A team can york=6n a sh document in real-time using cloud-
based services like @ Driv

« The Worl Web (WWW) was invented by Tim Berners-Lee in 1989,
" revoluti ing how we access and share information.

3. @damental Conceptsin Data Communication
mmunication involves the exchange of data between a sender and a
iver through a communication medium. Key components include the
sender, receiver, message, protocol, and medium.
Components of Data Communication
It comprises of five basic components:
1. Sender: The device that sends the data. Example: A computer sending an
email.
2. Receiver: The device that receives the data. Example: A smartphone

receiving the email. @
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Message: The data being communicated. Example: The content of the email.

4. Protocol: A set of rules governing data communication. Example: The HTTP
protocol used for web communications.

5. Medium: The physical or wireless path through which data travels. Example:

Ethernet cable or Wi-Fi.

3.3 Networking Devices

Networking devices include hubs, switches, routers, and acce@nts are
responsible for the management and direction of networktra%

Switch

Switch is a network device that connects multiple ne deV|ces such as
computers, printers, and servers, within a network an these devices to
communicate with each other efficiently. Switch lay an |mportant role in

information reaches the correct device.

modern networks by efficiently managing V raffic and ensuring that
How Does a Switch Work?

A switch is used at the Data Link Iaye caI ayer 20of the OSI model
(Section 3.6). It uses hardware ad devi ed Media Access Control
(MAC)addresses to forward dat the corr evice. When a data packet
reaches at the switch, it reads t |nat| address and sends the packet

only to the device with that ac@ , ratg@a broadcasting it to all devices.
Example of Using Switc

« Imagine a file tr in e network. You send a file from your
computertoa N ue' terinanotherroom.

« The file is %\to packeds, and each packet has the destination MAC
address colleague's computer).

»  The paChkeks are sent to a network switch.
. Th\@itch examines the Media Access Control address and forwards the
tsonly to the port where your colleague's computer is connected.
&nce all packets are received, your colleague's computer reassembles them
into the original file.

A MAC Address is a unique, permanent ID number assigned to every
device that can connect to a network. It is used for identification directly on
your local network (like in your home or office).

@



Switch

Figure 3.2: A network switch connecting multiple dew*s

First time, switch forwards or broadcast data to al ected devices.Onceit
has learned address of devices, it starts sendm?a~ to exact destination.

. A switch is like a smart traffic con@ that d(aa\fgata traffic only to the
I fvo

intended destination, maki% rk f nd more efficient.

Router \ /\
A routeris a networklng\& that in nnects

networks or allows d to C ct to it. It

directs data packe een nt networks. At home Travel
Think of it as a dire n the internet,
making sure ta gets m one place to

another effi Figure 3.3 illustrates how a

mobile in'(&wet connection (via SIM card)

integr&@with a home network. Alternatively, an

Et r@ able can be used to obtain internet TemP°’MtW°rk
nd distribute it among home devices. In Access Point

erprise environments, different types of routers  Mobile Wi-Fi Router
are employed, as depicted in Figure 3.3. Figure 3.3: A typical home router

How Does a Router Work?

When you send data on Intrernet it is divided into small segments called Packets.
Each packet contains part of the data and the address of the destination. The
main job of router is to find the best path for each data packet to deliver its

destination.
51



Example: Air Travel System

Think of sending people via air travel. Here's how it relates:

When traveling, passengers (data) might be split into groups (packets) and
assigned different flights (paths). In packet switching each group has a ticket with

the final destination (IP address).
These groups might take different routes, through various airports (Qlkrs), to
reach the final destination. O

. Routers use something called a routing table to degj best path for :

: data packets. This table lists the possible paths and the router make :

efficient decisions!

Human Network Activity: Creat@‘uple n g using the students in
the class. Assign roles like comQr, uter, &ta packet. Use strings to
represent Ethernet cables gnd Wave student pass a ball (representing
data) along the strings to s&hte h

8\ ter directs data.

O O
To keep your n run@noothly, always use high-quality Ethernet
cablesand e & our switchMs placed in a cool, ventilated area to prevent
overheati@,
@Eoint

A Internet

,§§ccess Point (AP) is a networking I
ice that facilitates the connection of

wireless devices to a wired network. It

works as a link between your computers

and smartphones or any other wireless Router
device and the internet.

&

-

(R
g 0
o o
B B

Access Point

@ Figure 3.4: A typical Access Point



How Does an Access Point Work?

An Access Point works by receiving data from the wired network and transmitting
it wirelessly to your devices. It also receives data from your wireless devices and
sends it to the wired network.

When setting up an Access Point, place it in a central location t@e the
best coverage and signal strength for all your devices! ’@

3.4 Network Topologies +

Network topologies are methods used to define the !?% ement of different
devices in a computer network, where each device anode. The reliability
and performance of a network are impacted by t its devices are linked.

Bus Topology v

In a Bus topology, all devices share a smg unlcatlon line called a bus. Each

deviceis connected to this central ca%

Figure 3.5: Bus Topology
(@ TR

s topology is easy to set up but if the main cable fails, the whole
, hetwork goes down!

Star Topology

In a star topology each node in network communicates with the others via a
central switch or hub. The hub works as a data flow repeater.

Example: Think of a school principal's office connected to all classrooms
through intercoms. The principal's office is the hub, and the classrooms are the

nodes. @



Figure 3. @
Class ACTiViTY Q

Create a star topology mo usmg@s and paper cups to simulate the
connections between tral's d peripheral nodes.

-------- 6\0--% A

" In star @V if hub/ switch stop working the whole network goes
+ down.

ng topology, each device is

nected in a circular pathway with two

other devices. Data travels in one direction,
passing through each device.

Example: Consider a relay race where each

runner passes the baton to the next runner

in a circle until it reaches the starting point
again.

@ Figure 3.7 Ring Topology



Ring topology can handle high traffic, but if one connection fails, the whole network is
affected. Then 2-way ring can solve this issue to some extent.

Mesh Topology Q
In a Mesh topology, each devi nected to

r ~~
~ / every other device. This provid redundancy
and reliability.
N
Figure 3.8: Mesh Topology
Example: Imagine a city where every hous ctly connected to every other
house by roads. If one road is blocked, the uItlpIe alternative routes.

.................... - --\

Mesh topology is very reI%E ecause e link fails, data can be

. rerouted through otherlin

.............. "'5'\0""""""""'

3.5 Transmission

Network communlc mod crlbe how data is transmitted between
devices. There ar prlm odeS' Simplex, Half-Duplex, and Full-Duplex
as shown in Fi 3 Let's explore each mode with examples and real-life
analogles'

S|mplex o unlcatlon
% ommunication, data transmission is unidirectional, meaning it flows

one direction. A advice can either send or receive data in this
Bunication.

(e J{es M s ]

i3 ]3] I
-@I@@III@@@..I @B
s JAJSJDJFIGIRTIIRILIE] ] o) e[
-EEIIIII I- 4] III

alt alt!
onid_epton Jeomm s KD

Figure 3.9: Simplex Communication
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Example: Keyboard to computerisanexample of simplex communication.

useful for applications where only one-way communication is neede

In Simplex communication, the direction of data flow is fixed, makinﬁ it

Half-Duplex Communication \Q
In Half-Duplex communication, data \
transmission can occur in both +

directions, but not simultaneously. One 4_@_,

device must wait for the other to finish

transmitting before it can start. % 3.10: Half-Duplex
v Communication

Class ACTiViTY &

Use walkie-talkies or toy te %(es to onstrate Half-Duplex
communication. Let student urns spe and listening.

Full- DuplexCommunicatlo $\

Full-duplex communica aIIow for simultaneous data delivery in both

directions. Both devl y tr. r@ and receive data simultaneously at the

same time.
Full Duplex

|
Ll

AQ"
O

o\
hdne conversation is an example of Full-Duplex communication. Both
ple cantalk and listen at the same time without waiting for their turn.

Figure 3.11: Full-Duplex Communication

. The first telephones were Half-Duplex, where only one person could
' speak at a time. Modern phones use Full-Duplex, allowing both people to
. talk and listen simultaneously!



3.6 The OSI Networking Model

The Open Systems Interconnection (OSI) Model is a framework used to
understand how different networking protocols interact. It has 7 layers, each with
a specific function. Let's explore these layers with examples and relate them to
daily life.

Client side

ayer7
ayer6

ayer5

Layer3

Layer2

e 3.12: O odel

Layer 1: Physical Layer

The Physical Layer is li for th a%bal connection between devices. The
process of sendlng u ssed its via a physical medium is the focus

interface cable ters, hubsand connectors.

B e e———

‘T Qsical Layer includes everything from the cables to the voltage
sused to transmit data!

here. \
Example: Imagg har that connects computers, like a Network

Layer2: DataLink Layer

Error detection and correction, as well as node-to-node data transport, are
handled by the Data Link Layer. It ensures error-free data transmission from the
Physical Layer.

Example: Think of the Data Link Layer as traffic lights at intersections, which
manage the flow of cars (data) and prevent collisions.

@



Class ACTiViTY

Draw a simple network with devices and label the physical connections and
data link layer responsibilities.

Layer 3: Network Layer O&

The Network Layer is responsible for data O

transfer between different networks. It

determines the best path for data to travel The Network Uses P

from the source to the destlnatloh. . slelracacs i et Befamaa
Example: Imagine a GPS system finding ]

the best route for you to travel from

home to school. ?\
Layer 4: Transport Layer «Y
The Transport Layer ensures that data jstrahsferred from source system to
destination system. It manages data fl rol i§@)r checking.

a deli ervice that ensures your

.............. X &9
SN

The Transport Layer s%ot Ii\o?e Transmission Control Protocol
(TCP) to ensure re@taé@ﬂ

Layer 5: Session %’
The Session manages sessions between applications. It establishes,

maintains, minates connections between devices.

Examplesimagine a phone call where the session layer sets up the call, keeps it
conn and ends it when you hang up.

@lass ACTiViTY

Role-play a phone call and discuss how the session is established,
maintained, and terminated.

Layer 6: Presentation Layer
The Presentation Layer translates data between the application layer and the
network. It formats and encrypts data to ensure it is readable by the receiving

system. @



Example: Think of the Presentation Layer as a translator converting a book from
one language to another so that more people canread it.

Layer 7: Application Layer

The Application Layer is the closest to the end user. It providork services
directly to applications, such as email, web browsing, and file

Example: Imagine the Application Layer as a waiter t@ your order in a
restaurant and bringing your food.

Class ACTiViTY

List the applications you usedallyandl 4@ hich rerontheAppllcatlon
Layer for network services.

3.7 Ipv4 and Ipv6
Internet Protocol (IP) addresges &e uni ntlflers assigned to devices
connected to the Internet. Té\a ary versions: IPv4 and IPv6. Let's

explore the differences b examples and relate them to daily
life.

Internet Protocol ¥

IPv4 is the fourt fon of ternet Protocol and the most widely used
today It usesé{ it address Scheme, allowing for approxmately 4.3 billion
unique addr To find the total number of unique IPv4 addresses, we
calculate hICh represents all possible combinations of 32 bits, i.e., 2*

=2,20498Y, 296.
$$ 172 . 16 . 254 . 1

10101100 .00010000 .11111110 .00000001

8 bits

|
32 bits (4 bytes)
Figure 3.13: IPv4 Address Format

@



IPv4 addresses are written in four sets of decimal numbers, each ranging
from 0to 255 (e.g., 192.168.1.1).

Internet Protocol version 6 (IPv6) *
IPv6 is the most recent version of the Internet Protocol designed t ce IPv4.
It uses a 128-bit address scheme, allowing for an almost limy umber of

unique addresses. ’\{
Example: Imagine an IPv6 address like a digital finger =it can provide a
unique identifier not just for houses on a street, but fo grain of sand on a

beach.e.g2001:0000: 130 F:0000:0000:0900:876A: 1

IPv6 was developed to address the dﬂe?on of IPy#addresses due to the
rapid growth of the internet and (@ d de*g(’ :
3.8 Network Protocolss\Q &6

Introduction to Protocols O
Protocols are sets of rul t goveuQa communication. Common protocols

include TCP/IP, HTTP@ ds T@
Example: HyperT nsfer Col (HTTP) is used for transferring web pages

over theinterne \

DNS and DH

Domain Na System (DNS)

DNS t tes domain names to IP addresses, making it easier for users to

ac ebsites.
ple: When you type www.example.com in a browser, DNS translates it to
th&corresponding IP address.

Dynamic Host Configuration Protocol (DHCP)
DHCP automatically assigns IP addresses to devices on a network, simplifying

network management.
Example: When a device connects to a Wi-Fi network, DHCP assigns it an IP

address.
xa



Transmission Control Protocol / Internet Protocol ((TCP/IP)

TCP/IP (Transmission Control Protocol/Internet Protocol) is the fundamental
suite of protocols for internet communication.

o Transmission Control Protocol (TCP): Ensures reliable data transfer.

« InternetProtocol (IP): Handles addressing and routing of data packets.

« User Datagram Protocol (UDP ): Provides faster, but less reli =~data
transfer.
3.9 Network Security O
anauthorized

Network security involves measures to protect data and p
access to computer networks. Let's explore the |mporta &’f'network security
and some key concepts with examples.

Importance of Network Security ?\

Network security isimportant for several reas ?

- Data Protection: Ensuring that sensj information is not accessed or
altered by unauthorized users. @

« Preventing Attacks: Defendin i st mali \s attacks that can disrupt

networks and steal data.

« Maintaining Privacy: Safdguarting p on and confidential information
from being compromlsed

« Ensuring Availabilityr nsurlng s\uetwork resources are available and

accessible to au;h j usersQ
ty l@ ds

3.10 Network

Firewalls \
Monitoran@ol incoming and outgoing network traffic.

Encry
Prqt ta by converting itinto a secure format.
irus Software
ects and removes malicious software.

Example: A combination of firewalls, encryption, and antivirus software provides
robust network security.

3.11 Types of Networks
Networks are classified based on their size, range, and purpose. Let's explore
some common types of networks and understand how they work.

@



Personal Area Network (PAN)

A PAN is a small network used for
communication between personal T
devices, such as smartphones, tablets,

and laptops, within a short range. —

Example: Bluetooth connections
between a smartphone and a wireless
Desktop computer Laptop obile

headset form a PAN.

Inkjet Printer

PDA

Figure No: 3.14 Persor@rea
Network

[
[
: The range of a PAN is typically a few meters, perfe?@personal device

communication. ?\

Local Area Network (LAN) ,Sn
A LAN is a network that connects compb d deV|ces within a limited area,

such as a home, school, or office bwld@
t net
Lapto;é aftphon
(.

QPC | Rot}er Router
O Server

Example: The % ﬁtch Switch
computer netwo IP Phone

your school t

Ring Scanne
connects al l S
compu@n the lab is IP Phone
al Printer  Desktop PC  Desktop PC

Figure 3.15: Local Area Network (LAN)

Class ACTiViTY

Draw a diagram of your school's computer network, labeling the different
devices and connections.

@



Metropolitan Area Network (MAN) m
1 1 HOSPITAL COLLEGE

A MAN is a network that spans a city or a AN AN
large campus, connecting multiple LANs
together.
Example: The network that connects [ LaNs |

. . . FA CTORY
various branches of a university across a LAN
City is a MAN. Figure 3.16: Metro @n

Area Network

A MAN can cover an area of up to 50 kilometers, mal@\'ﬁdeal for city-
., wide connectivity.

Wide Area Network (WAN)

A WAN covers a large geographical area, c ing multiple LANs and MANSs.
Theinternetis the largest example of a W.
Example: The network that connects t bra %fﬁces of a multinational
company across countriesis a WA

N

Wovrkstation

Workstation

Figure 3.17: Wide Area Network (WAN)

Use a Virtual Private Network (VPN) to securely connect to a WAN and
protect your data when accessing public networks.

@



Campus Area Network (CAN)

A CAN is a network that connects multiple LANs within a limited geographical
area, such as a university campus or a business park.

Example: The network that connects various departments and buildings within a

university is a CAN. l

Library

Academic
Buiding

{
Host@~ \~

CAMPUS
NETWORK

Admission & Examination

Section n

/ N\

Figure 3.18: Ca Netwlp)XN)
Understanding the different type network% ps us comprehend how data

travels from one device to anotQer, Whethe§ within a single room or across the
globe. Each network type se sp i@) rpose and is designed to handle

various ranges and sizes.
3.12 Real-World@%cati f Computer Networks

Business %\
In business, n s enable efficient communication, resource sharing, and
data manag

TR
.
) ;et: A private network inside a company that uses internet

chnology (like websites). Only people within the organization can
ccessit.

Example: Companies use intranets to share information and resources securely
within the organization.

Education

Educational institutions use networks to provide online learning platforms,
virtual classrooms, and access to educational resources.

@



Example: Universities use Learning Management Systems (LMS) like Blackboard
and Moodie to deliver course content and assessments.

Healthcare

Healthcare networks facilitate the sharing of patient information, telemedicine,
and access to medical databases.

Example: Hospitals use Electronic Health Records (EHR) systems to ?\&eand
retrieve patient data efficiently.

Class ACTiViTY ‘\\'Q
Students have to discuss the advantages and disa@ages of different
network security methods.

« A computer network is a system of Ipte onn@omputers and devices

that communicate and share re C

« The primary objectives of er n @% are to enable resource
sharing, data communicatign, 3Qd connect between devices.

« Data communication mr\'/&the ex e of data between a senderand a
receiverthrough acom atio

« Avrouteris a deV|ce conne erent networks together and directs
data packets beg

« Aswitchisa n % connects multiple devices (like computers,
printers, an s)W|th Local Area Network (LAN).

«  Network gles refer to the arrangement of different elements (links,
nodes, a computer network.

« In s topology, all devices share a single communication line called a bus.

@vice is connected to this central cable.

. Star topology, all devices are connected to a central hub or switch. The

ub acts as a repeater for data flow.

In a Ring topology, each device is connected to two other devices, forming a
circular data path. Data travels in one direction, passing through each
device.

« In Simplex communication, data transmission is unidirectional, meaning it
flows in only one direction.

* In Half-Duplex communication, data transmission can occur in both

@



directions, but not simultaneously.

* In Full-Duplex communication, data transmission can occur in both
directions simultaneously.

e The Open Systems Interconnection (OSI) Model is a framework used to
understand how different networking protocols interact.

* DNS translates domain names to IP addresses, making it easier 190%5 to

access websites.
* Network security involves measures to protect d prevent
unauthorized access to computer networks.

A LAN is a network that connects computers and dew*s ithin a limited
area, such asahome, school, or office building.

« AMAN: is anetwork that spans a city or a large cam& connecting multiple
LANs together.

« A WAN covers a Iarge geographical area, ecting multiple LANs and
MANSs. The internet is the largest examw& WAN.

O @

Multiple Choice Questi&MC

1. The primary objectiy@R{f compyter
a) Increasecom } naI
by Enable res

etworks is:

ata communication

o Enhance |ccapab i
d) Impro tware development
2. Whlch.§ e is used to connect multiple networks and direct data
s bétween them?

nsfer and error detection?

Physical Layer b) DataLink Layer

o Network Layer d) Transport Layer
4. The function of the Domain Name System (DNS) is to:

a) Assign|P addresses dynamically
b) Translate domain namesto IP addresses
¢ Securedatacommunication
d) Monitor network traffic

b) Hub c¢) Router d) Modem
3. E\@ch Iayer of the OSI model is responsible for node-to-node data
)

@



Which method of data transmission uses a dedicated communication
path?
a) Packet Switching b) Circuit Switching
¢) Full-Duplex d) Half-Duplex
. Which protocol is used for reliable data transfer in the TCP/IP model?
a) HTTP b) FTP o TCP d UD
. The main purpose of a firewall in network security is to: O
a) Convertdatainto asecure format O
b) Monitorand control network traffic Q
¢ Assign|Paddresses \

d) Translate domain names

8. Which network topology connects aIIdewcestoa& al hub?
a) Ring b) Mesh 0 Bus d) Star
9. Whatis a key benefit of using computer n n businesses?
a) Increase computational power
b) Enable resource sharing and efficientc nlcatlon
¢) Enhance graphic capabilities
d) Improvesoftwaredevelopme
Short Questions
1. Define data communicatio
2. Enlistits key components offiata com |cat|ons
3. ertetheroleofrouter5| mpu work.
4. What are the main fu nsoft ork Layerin the OSI model?
5. Whahsthepurpos&ﬁ%D n@P ost Configuration Protocol (DHCP )?
6. Differentiate be
7. Explainthei nce of eN¢gryption in network security.
8. Definestar logy?
9. Howdo all contribute to network security?
10. Whatlds difference between Half Duplex and Full Duplex communication?
Long&ﬁons

1. Ri s the objectives of computer networks?
\ W) a Simplex communication system, assume data is transmitted at a rate of

o vk w

500 bits per second (bps). Compute the time to transmit a message if:

a) itis of 10 kilobits. b) itisof 10 kilobytes.

What is meant by protocols in data communication. Explain its different types.
Describe real-world applications of computer networks in business, education.
What is network topology? Explain any two with diagrams.

Define OSI network model, explain its any three layers.

@



Computational Thinking

Student Learning Outcomes O

R R, Sl -~
By the end of this chapter, you will be able to: \
« Define computational thinking and its key components: @)

recognition, abstraction, and algorithms.
« Explain the principles of computational th?@g, including problem
I

understanding, problem simplification, and solgri election and design.
» Describe algorithm design methods, spe&“ lowcharts and pseudocode,

and understand the differences betwee

« Createand interpret flowcharts to en aIgor |suaIIy
+  Write pseudocode to outline al@ms in ctured human-readable

position, pattern

format.

« Engageinalgorithmicactivi hasde devaluatlontechnlques

« Conduct dry runs of flo ts and docode to manually verify their
correctness.

« Understand the con and | rta ce of LARP (Logic of Algorithms for
Resolution of Pré

* Implement L ctmt% practice writing algorithms and drawing
flowcharts

. Identlfé& nt types of errors in algorithms, including syntax errors, logical
errors runtime errors.

. @ebuggmg techniques to find and fix errorsin algorithms.

. nize common error messages encountered during LARP and learn how to

dress them.

emonstrate problem-solving skills by applying computational thinking

|
: principles to real- world scenarios.

|+ Evaluate the efficiency of different algorithms and improve them based on
|

|

performance analysis.

—— " ————————————————————————————————————————

’?f(

”~
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Introduction

Computational thinking is an essential skill that enables individuals to solve
complex problems using methods that align with processes involved in
computer science. This chapter begins by defining computational thinking and
breaking it down into its fundamental components: decomposition, pattern
recognition, abstraction, and algorithms. These components are e% for
simplifying complicated problems, identifying patterns that ead to
solutions, focusing on relevant details while ignoring unne@§ones, and
creating step-by-step procedures for solving problems%z nding these

concepts is not only beneficial for computer scientists but r others looking
to improve their problem-solving skills across various fi

In addition to defining computational thlnklng, pter emphasizes the
importance of practicing algorithm design angd_e tlon through hands-on
activities like LARP (Logic of AIgorlthms qutlon of Problems). By
mastering these skills, students will be w [ pe to tackle a wide range of
computational problems efﬁaentlya ec |ver

Computational Thinking (CT) is a lem- soI rocess that involves a set of
skills and techniques to solve ¢ pI X pro ms In a way that it can be executed
by a computer. This approa & various fields beyond computer
science, such as biology, hematl even in daily life.

Decomposition
Decomposition is reaklng down a complicated problem into
e ent com

smaller, more co nts

Decompositij s an |mportant step in computational thinking. It involves
dividing a plex problem into smaller, manageable tasks. Let's take the
examw building a birdhouse. This task might look tough at first, but if we

bg wn, we can handle each part one ata time.

0
[}
* Computational thinking is not limited to computer science. It is used in
. everyday problem solving, such as planning a trip or organizing tasks.

4.1 ComputatmnalThmh@



Here's how we can decompose the task of building a birdhouse.

» Design the Birdhouse: Decide on the size, shape, and design. Sketch a plan
and gather all necessary measurements.

« Gather Materials: List all the materials needed such as wood, nails, paint, and
tools like ahammerand saw.

» Cutthe Wood: Measure and cut the wood into the required pieces &Rﬂing
to the design. 6

« Assemble the Pieces: Follow the plan to assemble th@ of wood
together to form the structure of the birdhouse.

« Paint and Decorate: Paint the birdhouse and add any e't\sv-ations to make it
attractive for birds.

+ Install the Birdhouse: Find a suitable locatj securely install the
birdhouse where birds can easily access it. v

Pattern Recogn|t|on &n

Pattern recognition is an essential aspe put nal thinking. It involves
identifying and understanding regu pat ithin a set of data or
problems. Let's consider the ex reco r& patterns in the areas of
squares. Q %

« Side Length 1: Area s\

« Side Length 2: Area
. Side Length 3. A%¢e 6@ + 3 + 5)
« Side Lengt ea 1+3+5+7)
« Side Lerg : Area ézs (1+3+5+7+09)
We can see th area of each square can be calculated by adding consecutive

odd numbemé r example, the area of a square with a side length of 3 can be
found ding the first three odd numbers: 1 +3 +5=9.

@ Visual/Numerical Pattern
Goes up by 1
+1 +1 +1 +1 +1
A A A
Side | 1| 2| 3|4 |5

Area | 1| 4| 9|16|25

+3 +5 +7 +9 +11
Goes up by consecutive odd numbers starting at 3

Figure 4.1: Pattern in areas of squares with sides from 1 to 5

@
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Create a table with side lengths from 1 to 10. Calculate the areas of the
squares using the pattern of adding consecutive odd numbers. Verify your
results by squaring the side lengths and see if the pattern holds. N\ I

Abstraction O
Abstraction is a fundamental concept in problem solving, espg@ in computer
science.

« Definition: Abstraction is the process of hiding t plex details while
exposing only the necessary parts. It helps reduce comaplexity by allowing us
to focus on the high-level overview without getti stin the details.

« Example: Making a Cup of Tea - High-leye s: 1. Boil water. 2. Add tea

leaves or a tea bag. 3. Wait for a few_thifgtés. 4. Pour into a cup and add
milk/sugar if desired. @
Algorithms TO BAKE A CAKE?

An algorithm is a step-by-ste of 1 Ppre e oven
instructions to solve a prjn&m or %‘:&Z";ﬁ’g‘f@“j ents
recipe to bake a cake.. S;G“::::et:: ::“er
An algorithm is a pr
7) Put the pan in the oven
achieve a specifj ﬁ 3) Seta timer
set of direc;i’@ at tells you exactly the oven
what to do &ndin what order. 10) Enjoy!
Q Figure 4.2: Algorithm example: Recipe
@ to bake a cake

activity that can be very meaningful and beneficial:

1. Choose asuitable spotinyour garden.

3. Placethetreeinthe hole, making sureitis upright.

4. Fillthe hole with soil, pressing it down gently to remove air pockets.

complete a task similar to f ix together the ingredients
6) Pour the batter into the pan
instructions that
9) When the timer goes off, take the pan out of
ample : Planting a Tree: Here is a simple algorithm to plant a tree, an
2. Digaholethatis twice the width of the tree's root ball.
71



5. Waterthe tree generously to help it settle.

6. Add mulch around the base of the tree to retain moisture.

7. Water the tree regularly until itis established.

This algorithm gives clear instructions on how to plant a tree, making it easy

to follow for anyone. %
................................... 0 -
O

Did you know that algorithms are not just used in comp\@ They are
everywhere! When you follow directions to your friend: se or play a
 board game with rules, you are using algorithms. Al s help us soIve '
. problems logically.

4.2 Principles of Computational Thij ?g
Computational thinking involves several |pIes that guide the process of

problem-solvingin a structured man

Problem Understanding @

Understanding a problem invo [ entlfyl e core issue, defining the
requirements, and setting the c ives. Ud ndlng the problem is the first
and most important step i ble%‘Z ng, especially in computational

thinking. This involves thqroughly gnalNzing the problem to identify its key
components and requy nts beé@ttempting to find a solution.

“If | had a%our to solve a problem I'd spend 55 minutes thinking about
the em and 5 minutes thinking about solutions”. — Albert Einstein

Always take time to thoroughly understand a problem before starting to

solve it. Ask questions, gather information, and clarify any doubts. This core
step will lead to better and more effective solutions.

@



Problem Simplification

Simplifying a problem involves breaking it down into smaller, more manageable
sub-problems. Example: To design a website, break down the tasks into
designing the layout, creating content, and coding the functionality.

Solution Selection and Design \ I
Choosing the best solution involves evaluating different appro@e and

selecting the most efficient one. Designing the solution requi reating a
detailed plan oralgorithm. \

4.3 Algorithm Design Methods

Algorithm design methods provide a range of tools chniques to tackle
various computational problems effectively. Each has its strengths and
weaknesses, making it suitable for different ty problems. Understanding

different methods allows one to choose thgZm&8t appropriate approach for a
given problem, leading to more efﬁcient@ gant solutions. Let's discuss two

of these methods. \Q

Flowcharts

Flowcharts are visual represeptabgns of the@ps in a process or system,
depicted using different sym&connec by arrows. They are widely used in
various fields, including com r scie gineering, and business, to model

processes, design syste Nand co u icate complex workflows clearly and
effectively. *

Importance of Fl arts
« Clarity: Fl rts provide a clear and concise way to represent processes,
making asiertounderstand ata glance.

Cwnication: They are excellent tools for communicating complex
@ es to a wide audience, ensuring everyone has a common
rstanding

*Problem Solving: Flowcharts help identify bottlenecks and inefficienciesina
process, aiding in problem-solving and optimization.

« Documentation: They serve as essential documentation for systems and
processes, which is useful for training and reference purposes.

@



Flowchart Symbols

Flowchart symbols are visual representations used to illustrate the steps and flow
of a process or system as shown in Table 4.1.

Name

Description <

Oval (Terminal)

Represents the start or @Gfa
process. Often label

“Start" or "End."

Rectangle
(Process)

1N\,
Represents ~rkt(ess, task, or
operation@weeds to be
perfovg.

Parallelogram
(Input/Output)

sents data input or

put (e.g., reading input from

k use
a sc@.

jsplaying output on

Q<</

Diamo
(DeC|

\
$0

,SRh p(esents a decision point in

e process where the flow can
branch based on a yes/no
question or true/false
condition.

Arrow (Flowline)

Shows the direction of flow
within the flowchart,
connecting the symbols to
indicate the sequence of steps.

Table 4.1: Flowchart symbols

Flowcharts were popularized by computer scientists such as John von
Neumann and Herman Goldstine in the early days of computing.
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Example: A flowchart to add two numbers shows steps @
such as input numbers, adding the numbers and saving
i

n “Sum” and finally displaying the “Sum”. As shown in

figure4.3. READ A B
Class ACTiViTY A+B

Draw a flowchart for selecting the school .\

cricket team. The team can have a maximum

of 11 players, and each player must have ’@ WRITE Sum/
parental permission. ?\ ‘

Example & E @

The flowchart Figure 4.4 Flowchart of

takes a number
from user and

stores it in “No.
variable. At next
step it takes the
modulus of the
No. with 2 and

compares it wit

"

0. If conditi @
true (moduTAis

'0") theﬁ@
disgl&¥that
@s Even”
otNerwise it

displays that
“No. is Odd".

@ \Q Adding Two Numbers

y \ /
/WRITE NO.is Even/ /WRITE NO.is odd/

Figure 4.5: Flowchart of Finding Even or Odd Number
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Example: A flowchart for a login system showing

steps such as inputting a username and password,
verifying credentials, and granting access shown in

Figure 4.6. A user can make a maximum of five
attempts.

Pseudocode 1
Pseudocode is a method of representing an F(
algorithm using simple and informal language [ 2"
that is easy to understand. It combines the +
structure of programming clearity with the \Q
readability of plain English, making it a useful tool v

for planning and explaining algorithms. ?‘

How Pseudocode works? ? -
) Alert user
n&na

Pseudocode is not actual code thatcan b

computer, but rather a way to describethg stdps of\g v
an algorithm in a manner that is ea llow. 4’®
helps programmers and stude oclis on

Increase
1 in Attempts

Grant sccess

logic of the algorithm W|thout g ab
syntax of a specific program ng ag Figure 4.5: Flowchart
for a login system

Why Use Pseudocode7

Using pseudocode aI be

« Clarity: It h ing the logic of the algorithm without
worrying ab ntax

. PIannin lows programmers to outline their thoughts and plan the
steps o&e algorithm.

. CO@unication: It is a universal way to convey the steps of an algorithm,
INg it easier to discuss with others.
ple-1
Determining whether a number is even or odd is a fundamental task in
programming and computer science. An even number is divisible by 2 with
remainder of zero, whereas an odd number has a remainder of 1 when divided
by 2. Below is the pseudocode for this process, followed by an explanation.

Algorithm 1 Pseudocode for determining if a number is even or odd.

@



Procedure CheckEvenOdd(number)

Input: No. {The number to be checked}

Output: "Even" if number is even, "Odd" if No. is odd

Begin

if (No.% 2 ==0) then \l-
print"Nois Even" O

else

XN RN 2

©

End if
10: End
Example-2

print “No.is Odd" ~\’:\.Q
<

Determining whether a number is prime is a n%ental task in number theory
and computer science. A prime numbe;@ ural number greater than 1 that

has no positive divisors other than 1 apd\tse)f. Bel v\@he pseudocode for this
process, followed by an explanation. Q \

Algorithm 2 Pseudocode forde inngifa &ris prime.

using different programmlng-
languages.

1: Procedure Is Prlme(nu

2: Input: number {The n er to?xi ecked}

3: Output: True if n er is pr Ise otherwise

4: Begin Q O

5: |f(number<§> en %

6:

7 end if

8: forl frd 2tosqrt(number)do s oo oo oo oo m oo o0 o o000 o

9: % if (number % i == 0) then : :

& @ return False . Pseudocode is often used in software ,
end if * development before writing the actual *

12: endfor . code to ensure that the logic is sound |

13:  returnTrue * and to facilitate communication:

14 End . between team members who may be |
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Create Your Own Pseudocode: Divide the students into small groups and

assign each group a different simple problem, such as finding the maxignum
number in a list or calculating the factorial of a number. Ask them ite
the pseudocode for their assigned problem and then present itto ass.

1. Differentiating Flowcharts and Pseudocode

Flowcharts and pseudocode are both tools used to descrlbe.a‘?.
do so in different ways. Understanding their dlfferen h

ithms, but they
elp you decide

which method is more suitable to use for your scenario

Pseudocode

>

e Pseudocode uses plain language
and structured format to describe
the steps of an algorithm.

step is written out sequenK‘

e Pseudocode communlc

steps in a detailed, tive - I|k

format.
o ltis partlcularl I fo%O
documentln rithms i

|Iy converted into
|n any programming

that can
actual
Ian@e.

AN\

e It is read like a story, with eaQQ

F|OWC?
o @ arts use graphical symbols
apd arrowssto represent the flow
an hm.

/ It atching a movie, where
a ymbol (such as rectangles,

&monds and ovals) represents
different type of action or

decision, and arrows indicate the
connection and direction of the flow.

e Flowchart communicates the
process in a visual format, which
can be more effective for
understanding the overall flow
and structure.

e They are useful for identifying the
steps and decisions in an
algorithm at a glance.

Table 4.2 Difference between Pseudocode and Flowcharts
Algorithm 3 presents the pseudocode for checking a valid username and

password.
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1. Procedure CheckCredentials(username, password)
2. Input:username, password
3. Output: Validity message
4. Begin
5. validUsername = "user123" {Replace with the actual valid username
6. validPassword = "pass123" {Replace with the actual valid password&
7. if (username == validUsername) then
8: if (password == validPassword) then \Q
9: print "Login successful” ~\’~\'
10: else
11: print "Invalid password" @
12:  endif ?\
13: else v
14: print "Invalid username"” &

15: endif

16: End Q/C) \Q
4.4 Evaluation Technlque%r an Al
Techniques to essential algorlt re e % to understand how efficiently
they solve problems. In thls tlon @ explore different techniques for

evaluating algorlthms fo ng ont eand space complexities.

Time Complexity «
Time CompIeX|ty res h(ﬁ or slow an algorithm performs. It shows how
the running t|m n algorithm changes as the size of the input increases.
Here'san eas ounderstand it:
Imagine yo ve a list of names, and you want to find a specific name. If you
have 1 es, it might only take a few seconds to look through the list. But what
if v e 100 names? Or 1,000 names? The time it takes to find the name
ﬁ%ses as the list gets longer. Time complexity helps us understand this
ease

O(logn), or O(n?). It helps us compare different algorithms to see which
one is faster!

. Time complexity is usually expressed using Big O notation, like O(n),



Class ACTiViTY

Think of a simple task, like finding the largest number in a list. Write down
the steps you would take to complete this task. Now, imagine the Iist@O
numbers, then 100 numbers. How do the steps change? O

Space Complexity Q

Space complexity measures the amount of memory an algogi m ses relative to
input size. It is essential to consider both the memory rec@' for the input and
any extra memory used by the algorithm. \

Designing and evaluating algorithms involves iities like dry runs and
simulations to ensure they work as intended. v

4.5 DryRun /&

A dry run involves manually going thro@h algogithm with sample data to
identify any errors. \

Dry Run of a Flowchart @ (b'

A dry run of a flowchart in o@ manuall@alking @
through the flowchart step-b g—Sgep tou stand how

the algorithm works without gaco r.Thishelps  /input 1stno. A /
identify any logical erro@gnd undérstahd the flow of v

control. . O O /Input 2nd no. B/
Example: Calc g th@m of Two

Numbers
Consider th&chart given in figure 7.7 for adding two
numbers;

Step&y run this flowchart:
1

ut the first number (e.g., 3) Figure 4.6: Flowchart
3. 'Inputthe second number (e.g., 5) for adding two numbers
4. Addthetwonumbers(3 +5=28)
5. Outputtheresult (8)
6. Stop

Display Sum

@



Class ACTiViTY

Dry Run aFlowchart
Draw a flowchart for finding the largest of two numbers. Perform a dry run
forthe numbers 7 and 4. Write down each step and the values ofvaria@

Dry Run of Pseudocode O
A dry run of pseudocode involves manually simulating thes\' utlon of the

pseudocode line-by-line. \
This helps in verifying the logic and correctness of the alg

Example: Finding the Maximum of Two Numbers
Consider the pseudocode for finding the maxmum?w

numbers:
Algorithm 4 FindMax &

Input NI, N2

1. Input:num1, num2

2. ifnum1 > num2 then @ \@

3. max = num’

4. else \

5. max = num?2 \

6. endif \0 MaXE

7. Output: max

Steps todry run tIz%s udo%

1. Inputnum m2 (e.g., T0and 15) —————>/output Max/

2. Checkifn > num?2 (10> 15: False)

3. Sincethe®®nditionis False, max = num?2 @
(m%1 5) Figure 4.7: Flowchart for finding

4. ut max (15) maximum of two numbers

* Dry running your code or algorithm helps catching errors early in the
development process, saving time and effort.

» Many professional programmers and computer scientists use dry running
as adebugging technique to ensure their algorithms work correctly!



Simulation

Simulation is the use of computer programs to create a model of a real-world
process or system. This helps us understand how things work by testing different
ideas or algorithms without needing to try them out in real life.

Why Use Simulation?

1. Testing Algorithms: We can use simulation to see how well an algog
with different types of data. For example, if we want to test a n
numbers, we can simulate it with different sets of numbers to fastitis.

2. Exploring Scenarios: Simulation allows us to creageN\gYany different
situations to see what happens. For example, in a SCI periment about

plant growth, we can simulate different amounts o or sunlight to find
outwhich conditions help plants grow best.

Benefits of Simulation

« Cost-Effective: It is often cheaper an o run simulations than to
conduct real experiments.
« Safe: We can test dangerous S|tua in a building, without

putting anyone at risk.
* Repeatable: We can run the s uIatlo tiple times with different
settings to observe howthlng

Examples of Simulation
1. Weather Forecastlng oroI use simulations to predict the

weather. They input tem ure, humidity, and wind speed into a
computer model t@vow ’m&&eather might change over the next few
days.

Class A &%TY Simulation Game

ObjectA 0 experience managing a system and making decisions to keep it
nal.

d Material: Computers or tablets with internet access, city simulation

e (e.g., SimCity).
ctivity Type: Pair (Group of two students)

ctivity Tasks Detail: Begin with an introduction to the simulation game,
explaining its objectives and mechanics. Students will then play the game in
pairs, making strategic decisions to manage their city. After gameplay, a
debriefing session will allow students to discuss their experiences, challenges,
and strategies. The teacher will link these experiences to system management
concepts discussed in class.
Output: Hands-on gameplay experience and reflection on system management
challenges and strategies.

2



2. Traffic Flow: City planners can simulate traffic to see how changes to roads or
traffic lights might affect the flow of cars. This helps them design better roads
and reduce trafficjams.

4.6 Introduction to LARP (Logic of Algorithms for Resolution of

Problems) \k
LARP stands for Logic of Algorithms for resolution of Problems. | and
interactive way to learn how algorithms work by actually runpi them and
seeing the results. Think of it as a playground where you ¢ Qerlment with
different algorithms and understand how they process data

Q)

Why is LARP Important?
LARP helpsyou:
« Understand how algorithms work. For i t%?, refer to Figure 4.8, which

illustrates an algorithm designed to d e the appllcablllty of tax on the
annual salary of a person.
« Seethe effect of differentinpu %(out é&
« Practicewritingandi |mprov ur own
Writing Algorithms O ‘\
Writing algorithms ysi P inv&a structured and simplified approach to
developing logical utational problems. LARP employs a clear

ns fQr
a ST%ommand and ends with an END command,
ensuring th tep of the algorithm is easy to follow. Within this framework,
instruction&& provided in a straightforward manner, such as using WRITE to
displa ssages, READ to input values, and conditional statements like

IF.. I@ LSE to handle decision-making processes.
an example of a simple algorithm to check if a number is even or odd:

syntax that begi

@



DLARP - Freeware [new.larp] = ]
File Edit View Execute Project Options Help
DaBeod sBa o EEaalaserMelnlen ]
Browser 1 START A
< Main module 2 WRITE “HELLO 9th Class Students”
LAY 3 WRITE “Enter Salary”
4 READ Salary
5 Annual salary= Salary ‘12
Templates 6 WRITE “Annual Salary is ”
- - " 7 WRITE Annual salary
READ {variables list} 8 IF Annual salary <1200000 THEN
READ {variables_list} 9 WRITE “No Tax”
WRITE {expression_list) 10 ELSE .
1 WRITE ”Tax applies ”
WRITE {expression_list} 12 ENDIF
QUERY {expression list} 13 END
IF{condition} THEN i

15

ENDIF e

IF{condition} THEN s

{instruction_sequence} 18

> 19
\_sequence}

20

IFicondition) THEN 21

{instruction_sequence) 22

23

ENDIF {condition} THEN bt

ENDIEE, 25
n_sequence)

{instruction_seqy )
SELECT 26
27
ELSE 28
29
ENDSELECT o
WHITE 31
32
END WHITE 33
REPEAT 34
>\v

v >

Compiling project...
Compiling module MAIN...
Linking project...
Executing project...
11 Ins Q
Flgur&( ARP So@%

START Q) \0
WRITE “Enter a@mber'é&

"The numberis even"

WRITE "The numberis odd"
\QNDIF
@hbd

ing Flowchartsin LARP
Drawing flowcharts in LARP involves visually representing the algorithm's steps
using standard flowchart symbols such as rectangles for processes, diamonds for
decisions, and parallelograms for input/output operations. Once the flowchart is
created, it can be executed in LARP by translating the flowchart into LARP syntax,
which uses straightforward commands like START, WRITE, READ, IF.. THEN...ELSE,
and END. This process allows students to visualize the logic of their algorithm

@



and see its step-by-step execution. For example, Figure 4.9 shows a flowchart for
determining whether a student's grade is above 'A' or not. We can execute the
flowchart to verify its correctness. This hands-on approach reinforces
understanding of how a flowchart works.

4.7 Errorldentification and Debugging

When we write algorithms or create flowcharts in LARP, we someti ake
mistakes called errors or bugs. These mistakes can prevent our algo from
functioning correctly. Error handling and debugging are process@a help us
find and fix these errors.

I:‘LARP - Freeware [new.larp]

4;\ |
File Edit View Execute Project Options Help '
DEBo & tBbEoEEa’tnge rPa ol N

Browser

1 A
<> Main module 2
RZIMAIN 3
4
5
Templates 6
7
8
9

/WRITE “Enter Percentage/

Compilin ro:ect

Compil dule MAIN

L1nk ect.
$ ro:ect

Types of Errors

There are three main types of errors you might encounter:

« Syntax Errors: These occur when we write something incorrectly in our
algorithm or flowchart. For example, missing a step or using the wrong
symbol.

« Runtime Errors: These happen when the algorithm or flowchart is being

@

Figure 4.9 Flowchart in LARP



executed. For example, trying to perform an impossible operation, such as
dividing by zero.

» Logical Errors: These are mistakes in the logic of the algorithm that cause it
to behave incorrectly. For example, using the wrong condition in a decision

R 61: :

. Syntax errors are the easiest to find because the LARP to @IIy points
* them out. However, logical errors are the hardest to & ecause the
(] . .

, algorithm still runs but does not produce correctar@.

?\

Always read error messages carefully. 6&ten tell you exactly where the

problemis. Q/ (S}Q
o

Common Error Messagesin LA
Here are some common error fyessages o‘{mlght see in LARP and what they
mean:

« Missing Step You any fqéos\to include an important step in your

algorithm.
« Undefined Var You%mg avariable that hasn't been defined yet.
t| t

« Invalid Op rying to perform an operation that is not
allowed, li viding by zero.
52 ACTIVITY

eate a simple flowchart in LARP that calculates the average of three
numbers. Introduce a syntax error, a runtime error, and a logical error in
your flowchart. Then, try to fix them using the debugging techniques we
discussed.

@



The term "debugging" comes from an actual bug—a moth—that was
found causing problems in an early computer. The moth was removed,
and the process was called "debugging".

« Computational thinking is important skill that ena k dividuals to solve
complex problems using methods that mirror th ocesses involved in

computer science.

« An algorithm is a step-by-step set of i ns to solve a problem or
complete a task. /{

« Understanding the problem is the fj r@ mo t|®3rtant step in problem-
solvrng,espeaallylncomputatlon@ In \

« Simplifying a problem inv
manageable sub- problems

» Choosing the best solut voI @uatmg different approaches and
selecting the moste V&

* Flowcharts are Vﬂg\ prese x\s of the steps in a process or system,
depicted using tsy, onnected by arrows.

. Pseudocode y of représenting an algorithm using simple and informal
languag |s easy to understand. It combines the structure of
progra ' g languages with the readability of plain English, making it a

é‘?ol for planning and explaining algorithms.

omplexityisa way to measure how fast or slow an algorithm performs
eIIs us how the running time of an algorithm changes as the size of the
input increases.

eaki down into smaller, more

« Space complexity measures the amount of memory an algorithm uses in
relation to the input size. It is important to consider both the memory needed
forthe input and any additional memory used by the algorithm.

@



TEXERCISE

Multiple Choice Questions

1.

Which of the following best defines computational thinking?

a) Amethod of solving problems using mathematical calculations

b) A problem-solving approach that employs systematic, aIgor@nc, and
logical thinking.

c) Atechnique used exclusively in computer program@mt

d) Anapproachthatignoresreal-world applicafi ons
2. Why is problem decomposition importan E putational thinking?

3.

a) It5|mpI|f|esproblemsbybreaklngth l;)?:mtosmaller more
manageabl parts.

b) Itcomplicates problems by mor

Q) Itellmlnatestheneedfo olving the

d) It|sonlyusefulfor5|m|®3roble Q

Pattern recognlslo ves: \

a) Findingan similegetids within problems

b) Ignorin@&etitiveelements

c) Bredkwdg problemsinto smaller pieces

db&ng detailed algorithms
ch term refers to the process of ignoring the details to focus on the

main idea?
a) Decomposition b) Patternrecognition

c) Abstraction d) Algorithm design

5. Which of the following is a principle of computational thinking?

@



a) Ignoring problem understanding b) Problem simplification
¢) Avoiding solution design d) Implementing random solutions
6. Algorithms are:

a) Listsofdata \ I

b) Graphical representations

c) Step-by-step instructions for solving a problem ’@

d) Repetitive patterns +

7. Which of the following is the first step in problerr@m according to

computational thinking?

a) Writing the solution b&%anding the problem
c) Designingaflowchart @ ectin solutlon
8. Flowcharts are used to:

a) Codeaprogram ) Re %}talgonthmsgraphlcally
c) Solve mathematical equ tIQ d) I patterns
9. Pseudocodeis: g\

a) Atype of flowchart x

b) Ahigh-level descr. @Qn ofan hmusing plain language

c) A programmin

Adebuggmﬁ
10. Dry runni hartinYolves:

) Writin @code ina programming language
b) Test he flowchart with sample data
c) ’S@/erting the flowchart into pseudocode

@ oring the flowchart details
t Questions
1.Define computational thinking.

2. Whatis decomposition in computational thinking?

3. Describe abstraction in problem-solving.

4. Whatisanalgorithm?

5. Howdoes problem understanding help in computational thinking?

@



6. Why we use flow charts?

7. Whatis purpose of pseudocode.

8. How doyou differentiate between flowcharts and pseudocode?

Long Questions

1. Define computational thinking and explain its significance w%dern
problem-solving.

2. Define flow chartand explain its different symbols. Q

3. Explain pattern recognition in the context of computati h®1 king. How
doesidentifying patterns help in problem-solving?

4. Describe whatan algorithmis and fine example. +

What is LARP? Discuss itsimportance in learning anéﬁ&ticing algorithms.

/\Vv

QQ/O @\QJ

u
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Web Development with
HTML, CSS, and JavaScript

Student Learning Outcomes Q

By the end of this chapter, you will be able to: ’\‘,Q
e Understand JavaScript syntax and data types. +
«  Workwithvariables, operators, and functions in JavaScrip @
«  Create simple programs using JavaScript.

« Create HTML forms and style them.

« UseJavaScript to handle del events operators a%,andfunctions.
« Develop staticweb pages. «

l
|
|
I
I
I
I
|
|
I
I
I
I
|
|
: . ApplyHTMLtagsapproprlatertocreat@ages. @
: « CreateabasicHTML page. \
|
|
I
I
I
I
|
|
I
I
I
I
|
|
I
I
I

+  Addtext, images, and links to a paGe.

« Createlistsand tables. 6

* Applystylesto HTML eleme &

«  Work with fonts, colors, a ckgrou O
&ragra

e Createweb pages to%ﬂay data ingh
CSS sy

phsand lists.
e Familiarize stu@e
« Createlayouts S.

. Organizeir& nd text effectively.

N S N I =

e (HTML), JavaScript and Cascading Style Sheet (CSS) will be explained.

end of this chapter, you will be able to understand JavaScript syntax and

types, work with variables, operators, and functions, handle events and user

inputs, create simple programs, and develop static web pages using HTML and
CSS.

5.1 Web Development
Process of creating websites and web applications is called Web development. It
means using various programming languages and tools to design, build, and

=



maintain websites.
Why Learn Web Development?
Web development is a valuable skill for several reasons:

Digital Literacy: When you learn web development, you find out how
websites are made. You learn about HTML, which is like the skeleton of a web
page, CSS, which makes the web page look nice, and JavaScript, whi kes
the web page interactive. This helps you understand how the intéc orks.

Career Opportunities: Opens up a wide range of job ts in the
growing IT industry. Web developers can get many diff %inds of jobs.
You can become a web developer, web designer, and mo.;&~ ny companies
need web developers to create and maintain their we@ s. This means you
can find good jobsin many places.

Problem-Solving: When you build a website, lve many problems. For
example, if a website is slow, you figure out VVQ d fix it. This helps you think

logically and solve problems better.
Creativity: Allows you to create visump ealing_and interactive websites.

Web development lets you be creatie. You ca& ign websites with cool
layouts, colors, and interactive %es.@ mple, you can create a

personal blog or a portfolio t our , making your own unique
website. s&

Entrepreneurship: With devel nt skills, you can start your own
online business. For exampié, if yo e crafts, you can build a website to

sell them. Or, you caNcheate a n%web service, like a fun app, and share it

withtheworld. « 0
....... \(oxoé

Hotmail@%of the first web-based email services, was created by .
st%;gs Sabeer Bhatia and Jack Smith while they were at Stanford :

Uprt ty. It was later acquired by Microsoft for $400 million. !

Basic Components of Web Development

Web development involves creating websites and web applications. It has three
main components:

1.

Front-end Development: This focuses on what users see and interact with
on a website. The following fundamentals are used to design interactive
Front-ends:

* HTML structures the content on web pages, like headings, paragraphs,

images, and links.
oz



+ CSS styles the content on web pages, changing colors, fonts, and layout to
enhance the appearance.
* JavaScript adds interactivity to web pages, making them dynamic and
engaging. It allows features such as forms, animations, and games.
2. Back-end Development: This manages the behind-the-scenes functinality
of a website, including servers, databases, and application logic. ack-
end technologies are: Q
- Web Servers are computers that store and deliver web p@ 0 users
when they enter a URL.

- Databases store and manage data, like user informati duct details,
and website content.
Back-end Programming Languages like PHP, th‘@ and Ruby handle
tasks such as processing forms, and managinguser¥égins.

The first website was created by Ti xrs Lee_in 1991 and it is still
acce55|ble at http: //info. cernc a SI page with links to

Front-end

Development

\0
Typ ’{o%Web
opment
Your Project

$ Full stack

Back-end
Development

Development

Figure 5.1: Types of Web Development
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Example: Login System

A login system is a common feature in web development, allowing users to
access their accounts on a website. This example will illustrate the roles of
front-end and back-end development, as well as the concept of full-stack
development.

3. Full-Stack Development

In the case of login system, a full-stack developer will create the UserWterface
(Ul) for front-end and handle user authentication and database in aﬁo ion for

back-end.

Front-end Back-end

g
g

USER LOGIN
Request >
For Login

Sends appropri
message to <a
( LOGIN front .end
(Receiv T
dataq

Front-end Fundamentals 4Back-%:l amentals
HTML CSS @E@ Pr ng Language (PHP, Python) ‘ Web Server ‘ ‘Database
h

\ure 5.2: phical abstract of login system

Backend v

Ful k developers are in high demand because they can manage and

‘ @op all aspects of a web application, making them versatile and
uableinthe tech industry.

5.3 Getting Started with HTML

HTML is the standard language used to create web pages. Think of HTML as the
building blocks of a website. Just like LEGO pieces (as shown in Figure 5.3) come
together to build a structure, HTML tags come together to build a web page.
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Setting up a Development Environment

To start creating websites, you need a few basic tools and environments:

« Text Editor: This is where you write your HTML code. Popular text editors
include Notepad++, Sublime Text, and Visual Studio Code.

«  Web Browser: You will use this to view and test your HTML files on
web browsers are Google Chrome, Mozilla Firefox, and Microso

Start with a simple text editor and a web browser. On@b are comfortable
with HTML, you can explore more advanced toolsv

<
m E@L %r\we Text Visual Studio Code
&"h pad++ 65ub|ime Text Visual Studio Code
O «O
N\
Web Brow:evs %0

Microsoft Edge Google Chrome Mozilla Firefox

Fig§re 5.3: Fundamentals of website development environment

ate a basic HTML application that displays "a message" on a web page,
these simple steps:
Writing the HTML Code
1. Open your text editor, You can use Notepad, Notepad++, Sublime Text, or
any other text editor.
2. Write the following HTML code into your text editor.
3. Saveyour file with a html extension, for example, My_first_website.html.

@

C%@ ; “Hello, World!” HTML Application
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HTML Code Example
<IDOCTYPE htm(>
<html>
<head>
<title>My First Web Page< /title>

</head> &

<body>
<h1>Welcome to My Website</h1> O

<p>This is my first web page. | am learning HT, he 9th
class!</p>
</body>

</html> ?\@
Title
J_L ; File name Extension
[

[]
AL

My First Web Page

« > ¢ [((@Fie)cu

(\6\ &\&
O O
Welcoﬁa/l\y Web§

ThisQ first web page. | am learning HTML inthe9th class!

e | >~

$ Figure 5.4: HTML in Web Browser

Viewing the HTML File

1. Open Your Web browser (Google Chrome, Mozilla Firefox, and others).

2. Double-click onyour file named My _first_website.html.

3. Youshould see the text welcome to my website displayed on the web page as
shownin Figure 5.4.

gy
y & ) d

y_fi rst_websi‘{e.html
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When saving your HTML files, always remember to add the .html extension
at the end of your file name. This helps your computer recognize it as a web
page. If you are using Notepad, make sure to select "All Files" in the "Saye as
type" dropdown, then type your file name followed by .htm%.g
hello_world.html).

!

1 . If you make any changes to the HTML file, refresh th@&ﬁpage in your
‘ . browser to see the updated content.

5.4 HTML Basic Structure ;

A structured HTML document is easier to r% understand. Properly nested
and well-organized elements help de S an browsers interpret the

content correctly. This organizatio S th web page displays as

intended.

Every HTML document has a basi c%mwh

« <IDOCTYPE html>: Th|s IIs th&browser that this is an HTML5
document.

e <html>:Thisisthero mentx TMLpage
« <head>: ThISSEGtI@ tai @ information about the HTML document,

like the title.
o <title>:Thi e t|tIe of the web page, which appears in the browser tab.
e < body ectlon contains the content of the web page that you see in the
browser
e < is defines a large heading.
. This defines a paragraph.
Tags

Elements that make up an HTML document are called tags. A web page's
structure and content are defined by them. On the basis of structure, HTML Tags
are categorized into two types:

1. Paired Tags: Comesin pairs an opening Tag and closing Tag i.e <p> ....</p>.
2. Singular Tags: Do not need closing Tags. They are also known as self-closing

Tagsi.e., <img>, <br>.
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5.5 Creating Content with HTML

Content in HTML is the main information on a web page that users read and
interact with. It includes text, images, videos, links, and other elements that
convey the purpose and message of the page. This makes it easier for people to

find your site.

Headings %

Headings in HTML, ranging from <h1> to <h6>, are used to defin Qructure

and hierarchy of content on a web page. Here's why they are im@:

Importance of Headings

1. Organizing Content Headings helps organize the nt into sections
and subsections, making it easier for users to read derstand. <h1> is
typically used for the main title of the page, while <h2# to <h6> are used for
subheadings in decreasing order of importanc$“

2. Search Engine Optimization (SEO)' e engines use headings to
understand the structure and main f a web page. Proper use of

headings can improve the pag@EO heIp@ rank higher in search

results.

3. Consistent Formatting: U st dard@g tags ensures consistent
formatting across dlfferenﬁK ers anQ:Ie ces

Example x
Here is an example of differe ding levels can be used to organize
contentina hlerarchlc ture

<IDOCTYPE html %
<html>

<head> @
tle>Importance of Headings in HTML< /title>

<b
C@ <h1>Main Title (h1)</h1>
<p>This is the main title of the page.</p>
<h2>Subheading 1 (h2)</h2>
<p>This is a subheading under the main title.</p>
<h3>Subheading 2 (h3)</h3>
<p>This is a subheading under Subheading 1.</p>
</body>
</html>
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(3 | importance of Heading in HTML X | + v - B X
« > C O filey///C:/Users/Admin/OneDrive/Desktop/test/html Phg v @A =
@ Getting Started M G mail I8 YouTube 2% Maps () Adobe Acrobat I Other Bookmarks

Main Title (h1)

This is the main title of the page.
Subheading 1 (h2) %
This is a subheading under the main title. O
Subheading 2 (h3)

This is a subheading under Subheading 1

Subheading 3 (hd)

<p>This is a subheading under Subheading 2. \\

Paragraphs

Paragraphs in HTML are used to organize and arate text into readable
sections. Each paragraph creates a block of tex pace above and below it,
making the content easierto read. Paragrap %lth the <p>taganditends

clickonwords orimages to go to art same web page or to other

web pages on the internet.
Links are created using the <a
com

<ahref="https:/ /WWW exa

with </p>
Links < )
Links in HTML are used to connect o@ pa& other. They allow you to

s li‘ Example.com< /a>

<ahref="mailto : exa xamp om">Send Email</a>

Sometimes, links in can you click to send an email. These special
links start with mm%ﬁd wh click them, they open your email program so
you cansend a to the erhail address in the link.

Images

Images areﬁaortant in HTML because they make web pages more attractive

and en®ading. Additionally, using images helps with branding, as logos and

Spegi Isuals make it easier for users to recognize a brand. Lastly, including

a ate text for images ensures that visually impaired users can understand
ttheimages represent.

Images are added using the <img> tag.

<imgsrc="image. jpg "alt="Adescription Il of the|___limage ">

Lists

Lists improve readability by breaking complex ideas into simpler parts, allowing

users to scan for details easily. Overall, lists make the content more organized and

@
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accessible for everyone. You can create ordered (numbered) and unordered
(bulleted) lists.

Unordered List
Output can be given side by

<ul>

'@llmpn f Lists in HTML ]+ \l
< [[ > Item 7 </ l[ > ReSUlt <« > C 0 fle///C/Users/Admln/Onednve/Desktop/te@

@ Getting Started ™M G mail B YouTube Z¥ Maps ) Adobe A

<li>Item 2</ li> «liem 1
ems \Q

<li>Item 3</ li>

@

Ordered List

v

<ol>
<l[ >FU‘St ltem</ ll> Resu{t ettil starte ai . uk‘e JZ¥ Maps @ Adobe Acrobat
<l i >Second item</ li>

<l >3rd item</ li> Q '</ I?i?fé‘“é(b'

</ol>
Creating Tables in HTML 0
Tables in HTML are used isplay
comparison and og ion of
<table> tag, which

consists of cells r

the table can
data.

o First Item

:Xa structured format allowing for easy

ed using <th> (table header) tags to provide context for the

Output
Examples _
< tab[?@ i @ I Importance of Lists in HTML X —+
> & D> C D file:///C:/Users/Admin/Onedrive/Desktop/test.html
< th > Name </th > . Getting Started ™ G mail B YouTube a Maps @ Adobe Acrobat
<th >Age</th> Name | Age
< /tr > Alice | 14
Bob | IS
<tr>
<td>Alice</td>
<td>14</td>
</tr>
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<tr>
<td>Bob</td>
<td>15</td>
</tr>
</table>
HTML Comments %
In HTML, comments can be extremely useful for: OO
. Explaining the purpose of a specific section of c

. Leaving reminders for future edits
. Temporarily disabling code for testing pur@%
Syntax of HTML Comments

HTML comments begin with <!-- and end with --> text placed within these
markers will be treated as a comment and will no& ndered by the browser.
<!--Thisisacomment -->

5.6 Styling with CSS g
Styling with Cascading Style Sheets very tant for improving the

visual appearance of webpages an ving u perience. CSS allows web
developers to control the colorQnts Iayo% d overall design of HTML
elements, separating the con%ent from t sentation. CSS offers various
properties and selectorsto a yle |f|c elements, enabling responsive
design that automatlcall)@ to dl:& screen sizes and devices.

Basic Structure of CS

The basic structure’ Sise Qal for applying styles to HTML elements
effectively. CSS i osed s that consist of selectors and declarations.
Selectors speci ich HTML elements the styles will apply to, while declarations

define the fic styles to be applied, including properties and their
correspondifgvalues. A typical CSS rule follows this format:
For ex , A simple rule of CSS can change the color & size of all headingina
we
S r{ property: value;
ml>
<head>
<style>
body {

background-color: lightblue;
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}

h1{
color: white;
text-align: center;

} -
{ OO

This is a paragraph.

font-family: verdana;
font-size: 20px;

= &
</style> \Q

</head>

<body> ?\
<h1>My First CSS Example</h1> v

<p>This s aparagraph.</p> &

</body>

</html> @

Integrating CSSin HTML

Integrating CSS with HTML |s |aI fOr] & P commammonsmasen = | +

styllng web pages and |t C @ « > C O3 file//C:/Users/admin/Onedrive/Desktop/test htm
three primary ways: |nI ernal @ Getingsres M Gl BvouTobe B Maps @) Adobe Ao

external styles.

1. Inline Styles: T oIves
adding CSS dlr to in | HTML
elements u e style attribute. For

exampl h1 style="color:

blue;"> World</h1> changes the color of the heading to blue. While

eamqwck changes, inline styles can make the code cluttered and less
' able.

2 IT@nal Styles: CSS can also be included in the <head> section of an HTML
cument using the <style> tag. This method allows you to define styles for
the entire page without affecting others.

Forinstance:
<style> h1{
color: yellow;

}
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</style>

3. External Styles: The most efficient method for larger projects is to use an
external CSSfile, which is linked to the HTML document with the <link> tag in the
<head> section. This keeps the HTML clean and allows for easy updates across
multiple pages. %
For example:

<link rel="stylesheet" href="styles.css">

: You can use different fonts by specifying their name&i'@ﬁ .Forexample,
, you can set the font to Arial or Times New Roma

By integrating CSS in these ways, developer c?eate visually appealing and
well-organized web pages that enhance us ience.

Styling HTML Elements with Fonts, Colprs, BackgrgDOnds Styling Fonts

You can change the appearance of t@ web& using CSS. This includes
changing the font family, size, wei and'style,

Example of Styling Fonts Q

Here's how you can style the f@fa para@ah:

<html(> \

<head> OQ O’\'

<style> ¢

o &%\.smf, <

font-family: Arj

font-size: 7%
font-weight: bold; | csS font-family
font- alic;
This is a paragraph, shown in the Arial, sans-serif font font size is 16, font weight is bold and style

} is italic.

e>
</head>
<body>

<h1>CSS font-family</h1>

<p class="P">This is a paragraph, shown in the Arial, sans-serif font font size is 16,
font weight is bold and style s italic.</p>

</body>
=



</html(>
In this example:

« font-family: Arial, sans-serif; sets the font to Arial. If Arial is not available, it
will use a generic sans-serif font.

« font-size: 16px; sets the font size to 16 pixels.

« font-weight: bold; makes the text bold. $

« font-style:italic; makes the textitalic. O
Creating Layouts and Organizing Content O

Creating layouts and organizing content on a web page is a rtant part of
web design. CSS helps you arrange different parts of eb page in an

organized way. Here are some basic methods to creg& uts and organize
content:

* Divs and Sections: HTML elements like <div> ana%sctiom are used to group
contenttogether. You can then use CSS to style a?g sition them.

For example:

<html>

Cebies <</O ‘Z>®
.container { . Q 6
border: 2px solid; \ \

}section. header { O \0

height:100px;

border: 2px solid; ‘\OQ O’\'
} i >
section.content &6

height:200px; é

border: 2px ’

} \Q
secti er{
g tT700px;
r: 2px solid;
}

</style>

</head>

<body>

<divclass="container">

<section class="header">This is the header< /section >

104



<section class="content">This is the main content< /section>
<section class="footer">This (s the footer< /section>

</div>

< /b 0 dy N s 55 the header

</html>
This is the main content :$

[This is the footer E
Ereatlng complex layouts. It

* CSS Grid: The CSS Grid Layout is a powerful t %

allows you to arrange items into rows and C(&n For example:
<html>

<head> \@

<style> @

.container{

display: grid; X \

grid-template-columns: uto 1@

grid-gap: 50px; (K

border: 2pxsoltd

} %O
.header{

padding: 2

backgro lor: ltghtgrey,'

}

.content{Padding: 20Px;
background-color=white;
3

</style>

</head>

<body>

105



<divclass="container">

<section class="header">This is the header< /section>
<section class="content">This is the main content< /section>
<section class="footer">This is the footer</section>

</div>

</body> \&
</html> OO

This is the main content

This is the header

* CSS Flexbox: Flexbox is another layout tool that s In arranging items in a
flexible and responsive way. It is useful for aligning.it&s in a row or column.
For example: ’v
<html(>
<head>
<style> @ \Q
.flex-container {
display: flex;

background-color: pink; s\ &
\O

}

.flex-container > dzv{ O
background-color. @g %
margin: 10px;
padding: 20p
font-size: @

}< /s ty@Q

<
< >
<M >Create a Flex Container</h1>

<div class="flex-container">
<div>1</div>
<div>2</div>
<div>3</div>

</div>
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<p>A Flexible Layout must have a parent element with the <em>display</em>
property setto <em>flex</em>.</p>

<p>Direct child elements(s) of the flexible container automatically becomes
flexible items.</p>

</body> | Create a Flex Container f&

html
</html> S
1] |23 O

A Flexible Layout must have a parent element with the display property set to flex. +§

Direct child elements(s) of the flexible container automatically becomes ﬂex1bl

5.7 Introduction to JavaScript

JavaScriptis a programming language that s
used to make websites interactive and engd& It aIIows developers to create
things like animations, games, and resp

aturegsghat react when you click
buttons or move your mouse. For exa% eny a pop-up message on a
n yo é}f

over it, that's JavaScript at
inFigure 8.7.

web page or when an image chan

work. Execution of JavaScript ing flochart i

. page

% INTERCEPT

A ‘ ANALYZER

A

Deny

Block the

Render / Load the web page web page

Figure 5.7: JavaScript Execution
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JavaScript was created in just 10 days by Brendan Eich in 1995. It was
initially called Mocha, then LiveScript, and finally JavaScript.

Basic Syntax and Examples Ok

Hereis a simple example to display an alert message using JavaScri[G

<IDOCTYPE htm(>

<html> Q
<head> ~\~
<title>JavaScript Example< /title>
</head> )@

<body>

<hT1>WelcometoJavaScript</h1>

<script> ?‘
alert("Hello, its 9th Class *); &

</script>

ot e

N M \
[]Javascript Example X +Y ( 9 - 0O x
— C A File | C; /Users/mrzgléstop/takﬁ:; O [I] o

HeII@h class m
Welcome

Q Figure 5.8: Alert Message Example

@Iass ACTiViTY

Activity: Displaying an Alert

1. Open atext editor (e.g., Notepad).

2. Write the HTML and JavaScript code as shown above.
3. Savethefileas“index.html”.

4. Openthefileinaweb browserto see the alert message.
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Variables and Data Types
In JavaScript, you can store data using variables. A variable is like a container that
holds information which can be used and manipulated in your code.

Declaring Variables
To declare a variable in JavaScript, you use the var, let, or const keywo;dIHere's

an example using var:
<script> O
var name = "Athar"; O

varage = 15; )\\'Q
alert("Name: "+ name +"Age: ” + age); +
</script> @

Dry Run Example

Let'sdry-run the above script to understand how it v?ks step-by-step:
1. Declarevariables: name = "Athar"; and ag

2. Display alert: alert("Name: " + name +' A&\ age);
Thiswill resultinan alert box showing: N ar, A%

Functionsin JavaScript

Functions allow you to reuse cod rforw@c tasks. They are like mini-
programs that you can run whgneW%gr you n em. Let's learn how to create
and use functionsinJavaScrip g\

Simple Function

Here'san example ofa sn@tg functlo& dlsplays agreeting message:
<script>

function greet() { \
alert("Hello, Stud@'
} G
greet(); // Th& s the function to execute
</scri
In th'%ﬂple:
. mmction greet() declares a function named greet.
rt(“"Hello, Student!”); is the code that runs when the function is called.
greet(); calls the function, displaying the alert message.
Function with Parameters

Sometimes, you want your function to do something with input values. You can
achieve this using parameters.
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Function with Multiple Parameters

You can also create functions that take multiple parameters. Here's an example:
<script>

function addNumbers(a, b) {

varsum =a + b,

alert("The sum s: " + sum); O$

}

addNumbers(5, 3); // This calls the function with the parameters 5 @

</script>

In this example: +

« The function addNumbers(a, b) declares a fun@ that takes two
parameters,aand b.

e varsum = a + b; calculatesthe sumofaandb.

« alert('Thesumis:'+ sum); dlsplaystheresult addition.

« addNumbers(5, 3); calls the function wit ?l ments 5 and 3, resulting in
the alert message "The sumis: 8".

@ ¥

n use these values inside your function.

é@;ters are placeholders for values that you pass to the function. You

'Functlons can take any number of parameters. You can pass dlf‘ferent
) " values each time you call the function. |



Class ACTiViTY

Creating a Function
1. Write a function that takes a name as a parameter and displays a
personalized greeting. Call the function with your name to %ﬁ

greeting.
2. Write a function that calculates the area of a rectangle giy, @ ength
and width. %

«  Web development is the process of creating we&a and web applications. It
involves using various programming Ia&%and tools to design, build,

and maintain websites.

« Front-end Development focuses Q} use\@and interact with on a
website (Q.

» Back-end Development manaygs the beh e-scenes part of a website,
like servers, databases, anﬁgllcatlo

« HTML stands for HyperText/Mark guage It's the standard language
used to create web pdge® Thin TMLasthe building blocks of a website.

« Contentin HTMLq main\ ation on a web page that users read and

interact with

« Headings @ML, ranging from <h1> to <h6>, are used to define the
structu hierarchy of content on aweb page.

. Pam@ohs in HTML are used to organize and separate text into readable

ipns.
@-xks in HTML are used to connect one web page to another. They allow you
click on words orimages to go to different parts of the same page or to other

pageson theinternet.
« InHTML, comments are used to insert notes or explanations within the code.
 Styling with CSS (Cascading Style Sheets) is essential for enhancing the visual

appearance of web pages and improving user experience.
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“EXERCISE

Multiple Choice Questions

1. Which of the following tag is not a correct HTML tag? $
(@) <div> (b) <span> © <head> (d) §>
2. Whatdoes CSS stand for?
(a) Cascading Style Sheets (b) Computer Styl "S@ets
(c) Creative Style Sheets (d) Colorful St eets

3. Which of the following tag is used to create a h rlink in HTML?

(@) <link> (b) <a re (d) <nav>
4. Which HTML attribute is used to def né styles?

(a) class (b) style (d) styles
5. Which of the following is the co@/ﬁt‘tax Srule?

(a) selector {property: value;} é : {property=value;}
ctor: {property: value;}

(c) selector {property=valu
6. In HTML, which marku ge ments?

@ /%% ﬁ @ <l
7. Which HTMLtagl togr ’\an unordered list?

(a) <ol> <ul c) <li> (d) <list>
8. Whichtagj %to display'a horizontal linein HTML?
(a) <er (b) <hr> © <line> (d) <hline>
Short%tions
1. \@t is the purpose of the <head> tagin HTML?

plain the difference between an ordered list and an unordered list in
HTML.

How do you add a commentin HTML?
What are the different ways to apply CSS to an HTML document?

How can youinclude JavaScriptinan HTML file?

SRS AN

Describe the syntax for creating a hyperlink in HTML.
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7. Whatisthe function of the <div> tagin HTML?
8. Whatisthe use of the <table> tagin HTML?
9. Explainthe box modelin CSS.

1

Long Questions \ I
. Explain the process of setting up a development environment fo@e

development. By disscussing the necessary softwares and t

Create a basic HTML page that includes a header, a parag nimage, and

a hyperlink.
Create a table using HTML which contains 3 rows an&&lumn?
Describe any three CSS selectors and provide ex%es of each.

Explain the process of creating a respory'@ eb page using java script with

the help of an examples. C) @
& P
S
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Data Science
and Data Gathering

Student Learning Outcomes Q
iy ————— S, ) -
By the end of this chapter, you will be able to: Q
« lIdentify and differentiate between qualitative and @kfltatlve data, and
explain theirimportance in data analysis.

« Organise data effectively and apply basic dat Iy5|s techniques to draw
meaningful conclusions from both structure nstructured data.

« Gain knowledge of various data coII chon®*methods and tools, including
surveys, questionnaires, and onlme s, and u@rstand how to use these
methods to gather relevant data%

« Describe different data stor e nlque as spreadsheets, databases,
data warehouses, and No;{ d und thelr applications in managing
data.

« Learn data pre-pro |ng tec |qs&s and apply quantitative and qualitative

analysis methodﬁ d generate insights.
« Understand storage and collaborative tools in data
managem d apply bést practices for data protection and remote access.

+ Be aw ethical practices related to data privacy, confidentiality, and legal
fram rks, and understand the importance of secure data handling.
. an introduction to data science, including its definition, scope, and
! ndamental principles, and understand the impact of data science on various
applications

« Explain the concept of big data, its characteristics, and its practical applications
indomains, such as retail, healthcare, finance, and transportation.

« Learn about various data science tools and techniques, including predictive
modelling and graph analytics.

\———-—————-—————-—————-—————-—————-—————-—————-—————-—————4

e e e e e e e e . e e o = = = = = = = = = = = = = = = = = = = = = ———
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Introduction

This chapter explores various aspects of data management and its impact on our
understanding of information. We begin by examining different types of data
and effective ways to collect and store it. We shall learn methods for organising
and analysing data, using both quantitative and qualitative techniques. Wg'll also

look into data visualisation, which helps us understand complex i tion
through charts and graphs. Next, we will discuss collaborative to cloud
computing, along with ethical issues involved in working with dat

6.1 Data b

to generate useful information. It can take many forms s numbers, words,
measurements, observations, or even images andssounds, and may originate
from various sources

6.2 Data Types &;

Data can be divided into two broad cat ories nam%qualltatlve and

quantitative. @
Qualitative Data

Data consists of raw facts collected about things arounld‘gé we can process

Qualitative data refer to cate r Iab d to describe the qualities or
characteristics of somethlng tha ntlty This type of data offer a way
nions, behaviours, and experiences

to categorize and provi ts int
through descriptions r, chan ers. Key characteristics of qualitative

datainclude non- an desc ,and categorical attributes.

« Non-Numeri I|tat|v% is represented by words, labels, or symbols
instead of %&)ers. It describes attributes rather than quantities. Examples
mcludej% es of studentsinaclass (e.g., Ali, Badar, Qasim).

« Categorical: Qualitative data can be divided into categories or classes based

characteristics. Examples include types of fruit.

tive Data

itative data consists of numbers used to measure the quantity or amount

of something. These data types answer questions like "How much?" or "How

long?" and can be useful for mathematical calculations and statistical analyses.

Key characteristics of quantitative data include being numerical, measurable,

countable, and arithmetical.

« Numerical: Quantitative data is expressed in numbers, representing a
measurable quantity. Examples include heights, weights and test scores.
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« Measurable: Quantitative data can be measured using instruments or tools.
Examples include using a ruler for length and a thermometer for temperature.

« Countable: Quantitative data can be counted or enumerated, particularly for
discrete data. Examplesinclude the number of students the number of cars.

« Arithmetical: Quantitative data can be used in arithmetic opera% For

instance, multiplying the unit price of a fruit by its weight to fin otal
price, or calculating annual school fees by multiplying monthl y the
number of months.

6.3 Organising and Analysing Data ~\:\'

Organizing data systematically is very important @ ear analysis and

interpretation. When data is well-organised, it helpgyredu®e errors. For example,
imagine you have a list of students and their tegf scqfes, a messy, list might lead
to accidentally recording a score under the r%tudent's name. Organizing
the data neatly in atable reduces such mis

e
Importance of Organising Data @
« Proper organisation saves timwbout ing for a book in a messy

room versus a neatly arrange oKshelf. rly, when data is organised,
it's easier to find and analys

« Organised data improve@nty. ata is presented clearly, it's easier to
understand and inter@

« By organising da@ ot Ié%harts,
and graphs, y qui sp what

) N ) i Student||Math|Science|English
the data is_sdirg, making 1t simpler to :
. - A Jss Jzs oo |
draw con ns and make decisions.

To make data¥easy to understand, it can be ’Sara H78 ”88 ”85 ‘
organi into tables, charts, and graphs. |Ahmed |92 |82 87
e @bWZ Fatima ||90 |80 89
Tables: Imagine you have data about |5, 67 |75 70
students' scores in different subjects. An
example of this data is shown in table 6.1.

Table 6.1

Tables like this help present data clearly, making it easy to compare and analyse
the scores of different students across various subjects.
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. . Apple
Charts: Charts are visuals representation ppe

of data designed to make complex
information easier to understand. Charts 50.51%

help identify patterns, trends and outliers \
in datasets. Common types of charts / $
include: “‘ |

2% | Other
e Barcharts

e Linecharts Google

» Piecharts
Samsung
?“E Fig 6.1 chart
Graphs: Graphs are visual &

tools used to represent data
and show relationship

between different data éb'

points. Common types of
graphsinclude:

e Li h
. BI: reg%:oi sS Q \
O

« Scatter plots
« Histograms et

9.3.1 Met}@ .;Tools of Data Collection

Fig 6.2 Graphs

Data collect s the process of gathering information to answer questions,
make decisiO®s, or understand something better. There are different methods
and to r collecting data, each with its own way of gathering and recording

inf r
@ of Data Collection
e's asimple explanation of the main methods:

e Surveys: Surveys collect information from people by asking them questions.
This can be done on paper, over the phone, or online. For example, to find out
your classmates' favourite ice cream flavours, you might create a survey with
questions like "What is your favourite ice cream flavour?" and give it to your
classmates to fill out.
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Best Practices in Survey Design and Administration

« Be clear and specific  Keep it short and simple
» Use multiple choice and rating scales * Ensure anonymity

« Test your survey before sending it out « Analyse the results

N

« A free tool from Google that helps you create surveys and
responses online. Link for Google Forms is https://forms.g bm/

« Microsoft Office tools allows you to create surveys an zes Link for

Microsoft Formsis https://forms.office.com/ %

« SurveyMonkey is also a popular tool for creatin
for SurveyMonkey is https://www.surveymonkey.c

led surveys. Link

/

* Questionnaires: Questionnaires are SI surveys but are often written
forms that people fill out. They usuaII set of questions that need to be
answered. For instance, |fyour sch a s to hich activities students

[o

enjoy most, they might glve out nn questions like, "Which
school activity do you enJo ost? @ orts, art, music)", where
students choose theiransw theo provided.

« Interviews: Talking to&mdua e-on-one to gather detailed

information. Example: Intepriewin hooI teacher to understand their
experience and chaII

« Observations: Wa an what happens in a particular situation.
Example: Obs nts behave during a group project to
understand ey team.

e Online Da urces: These include websites, databases, and digital tools
wherey flnd and collect information. For example, if you're researching
the most Popular pets, you might use the internet to find statistics or articles
ab%t ownership.

&%TiViTY

Data Collection and Organization

Activity Type: Individual

Activity Task Details:

 Create Survey:

1. Design a short survey with clear, specific questions on a topic of
choice (e.g., favourite school subject).
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2. Ensure questions are designed to gather meaningful data.
« Collect Responses:
1. Share the survey link with classmates or a small group to gather

responses.

2. Collectdataovera specified period. %

« Organise Data: O

1. Enterthe collected datainto a spreadsheet. Q

2. Organise the data into tables and use basic spreadsh \@c ions to
clean and prepareiit. e&

o Create Visuals:

1. Use spreadsheet tools to create at least one ch@graph (e.g., bar
chart, pie chart).

2. Label charts clearly and ensure they repr % data accurately.
« Share Findings: §?~
1. Presentthe findings to the class.

2. Explainthevisuals and whattheyr out data.
6.4 DataTypes @
With respect to storage and smg, ata Has two types: structured and
unstructured data.
Structured Data O 5\0

Structured data is, o sed rmatted to be easily searchable and
analysable. Examp spread sheets and traditional databases as

shown |ntable6

Student\ Date of Fee

M\ | Student Name | Class | Birth Status | Height
1% | Ali Akbar 9th 3/25/2009 |  Paid 47
02 Faheem Aslam 9th 5/7/2008 Paid 4.9

003 Munir Ahmad 9th 6/11/2009 | Unpaid 5.2

Khalid
004 Mahmood 9th 9/13/2009 Paid 5.6
005 Kamran Malik 9th 7/21/2009 Paid 53

Table 6.2 Structured data
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Unstructured Data

Unstructured data is more free-form and doesn't fit into a specific format.
Examples include text from emails, social media posts, videos, and images.

6.5 Data Visualization

Data visualization is the process of turning numbers and informa\%_into

pictures. These pictures make it easier for us to understand what @ ata is

telling us. When we look at data in the form of charts or graph@ ecomes

simpler to see patterns, trends, and relationships.

Data Visualization Tools ~i~\'

Some popular tools for visualizing data include Microso@ el, Google Sheets

and Tableau and Microsoft Power BI.

« Microsoft Excel: A spreadsheet tool that ca?weate various charts and
graphs.

« Google Sheets: Similar to Excel, it& s you to create and share
visualizations online.

« Tableau: A powerful tool specififa signe\@’ creating detailed and
interactive visualizations.

¢ Microsoft Power BI: Po rQallows u@ to create a wide variety of
visualizations, including i& graph ps, and more, to represent data in
anintuitive and understa le for

6.6 Data Pre-Pr@ing 8d nalysis
Data Pre-processi ¥

Data pre-proces
involves getti

the first most important step in working with data. It
data ready for analysis by cleaning and organizing it. Think
of it like prg%/ ingredients before cooking a meal; you need to wash, chop,
and measure®Vverything so that the cooking process goes smoothly.

Data rocessing Techniques

I re-processing, we use various techniques to ensure the data is accurate
ady for analysis. Here are some important steps and techniques:
i

Evaluating Data Quality:

Before using data, we need to check its quality, ensuring it is accurate, complete,
and reliable. We ask questions like: Is any data missing? Are there errors or
incorrect entries? Is the data consistent and up-to-date?

Example
Imagine you have a list of students' names and their test scores. You need to
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check if all students have scores recorded, if the scores are correct, and if they are
from the current session.

ii) Identifying Errors, Outliers, and Biases:
Errors are mistakes in the data.

Example
Check, if the data is within a valid range. For instance, if maximum of a
subject are 100 and a student's score is recorded as 105, it's cl n error

because scores can't exceed 100.

Outliers are unusual or extreme values that don't fit the patte@we rest of the
data.

Example

In a list of test scores, if most students scored betwe 50 and 80, but one
student scored 5, the score of 5 is an outlier.

Biases are distortions that affect the accu racy

Example

If a survey only includes answers fro st dents | ne school, it may not
represent the opinions of all studentgi C|ty |f you want to analyse
opinion of entire city students thentM awo biased due to the limited

sample. @
Implementing Data Valldatlo%n CIeang ocesses
Once we identify issues, we n oflx yvalldatlng and cleaning the data.

Data Validation involvegghecking completeness and accuracy.

sto ensure that no data is missing.

For Example makﬁg

Validating d ccuracy ensures the data is correct. For example verifying that
all test scoreSare between 0 and 100.

re every student has a test score recorded.

Data ing involves error removing, handling missing data and dealing with
ouf rrors are either corrected or the incorrect data is deleted.

ample changing a score of 105 to a valid number like 95, or if the valid
number is not known, deleting this record from data.

To handle missing data, decide how to deal with gaps for example if a student's
test score is missing, you might use the average score of the class tofill in the gap.
To deal with Outliers, decide whether to keep, change, or remove unusual
values. For example investigating why a student scored 5 and determining if it's
anerrororatruevalue.
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Data Analysis Techniques

Data analysis involves examining data to discover useful information, draw
conclusions, and support decision-making. There are two main types of data
analysis: quantitative and qualitative.

Quantitative Analysis N I
Quantitative analysis deals with numbers and measurable data. 0 ps us
understand patterns, relationships, and trends in numeric data. O
Qualitative Analysis

Qualitative analysis deals with non-numeric data such a;%&et images, and
sounds. It helps us understand meanings, concepts, and e@ nces.

6.7 Cloud Storage and Data Backups
In today's world, working together and sharin mation online is essential.
Collaborative tools make this possible, allo eople to work together, share

files, and access their work from anywher( ) @

Cloud Storage for Data Managem%
Using cloud storage for manang s be n essential part of how we
tio

store, access, and share infor It aIIo save files on the internet for
access fromany device. 0

Remote Access O ‘\

« Remote access rewthe a to connect to and use a computer or

network from a di locati u can work on files, use software, or access
resources on{ utero ork thatis not physically near you.

Kigi

CIo\Qtorage Evolution: Storing files in the cloud is like having an

bookshelf. Instead of cluttering your physical space, your

& uments, photos, and videos can be stored online, freeing up room for
ore important things.

Data Backups

Data Backups are copies of important data or files stored separately from the
original to protectagainst data loss. Backups are essential to ensure that you can
recover your data if something goes wrong, such as accidental deletion,
hardware failure, ora computer virus.
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. Global Collaboration: Cloud-based tools have enabled people to work ,
-together on projects from different parts of the world. For instance, a:

' student in Pakistan can collaborate on a science project with peers irythe '
. USA and Australia simultaneously. %

.................................. 0--'

For example, if you are working on a school project and save it Womputer.
To ensure you don't lose your work, you create a backup3§ g a copy on

Google Drive ora USB.

o Automatic Backups \@

o Restore Files
e Resume Work ?\

Benefits of Collaborative Tools xj

1. Enhanced Productivity: When mul @ rk on different sections
of a project simultaneously the p er. This saves time and
allows everyone to contribute the%

2. Version Control: Google Do atlc es every change, soyou can
go back to previous versio ded Iose work, and you can see
who made which changes do u

6.8 Introductionto SC|e

Data science is like bej detec ut instead of solving crimes, you solve

problems using daf:
better in exams t
students' stud

gine ant to figure out why some students do
hers. cience helps you gather information about
#ts, look for patterns, and find out what makes a difference.

Forexample, ight discover that students who study in groups tend to score
higher. By usilyg data science, you can make better decisions and find solutions

to ev y problems. It combines computer skills, math, and business
kno to turn raw data into useful insights, just like turning ingredients into

d srecipe.
rstanding Data Science

Knowing about data science is important because it helps us make better
decisions in our daily lives. For example, if you understand how to analyse data,
you can figure out the best time to study when you're most focused. Businesses
use data science to learn what their customers like and improve their products.
Sports teams use data to create better strategies and enhance their
performance. Even doctors use data science to predict health trends and provide
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better care. By learning data science, you can solve problems more effectively
and make smarter choices, whether at school, work, orin everyday life.

Interdisciplinary Nature of Data Science:

Data science is unique because it combines different fields to work with data
effectively. It includes:
e Computer Science: For handling and organizing data.
e Mathematics and Statistics: For analysing data and flndl erns
« Business Knowledge: For applying these insights to re problems
and making informed decisions. b

Tools in Data Science
Data science relies on various tools and technologies to manage, analyse,

and visualize data effectively. These tools and technlq& e essential for
turning raw data into useful insights.

« Microsoft Excel: Excel is a widely-used spr et program that helps you
organise and analyse data. For exampl have a list of your test scores,
you can use Excel to create graphs t rogress over time. This
makes it easy to see how you're | n |fy any patterns in your
performance.

» Python: Pythonis a populat panammlng uage used in data science for
analysing data and bU|Id|n tamodelsylt comes with powerful libraries like
Pandas, for data manip f[b n ag%a plotlib for creating graphs. For
instance, you might Pandas;%ﬂ yse data from a survey and then use
Matplotlib to creat arttha stheresults.

n‘% guage designed for statistical analysis and
data wsuahz& ’ It is paMicularly good at handling complex data and
presentin clear way. For example, you might use R to analyse a dataset

from a sg&nfific experiment and create detailed plots that make the results
eas understand.

. % QL (Structured Query Language) is used to manage and query

ases. For instance, if you need to find all students who scored above 90

on a test from a large database, SQL allows you to extract this specific

information quickly. It's like asking a librarian to find all books by a particular
author from a huge collection.

« R:Ris another

These tools are important for data scientists as they help in make sense of large
amounts of data, provide valuable insights, and support informed decisions.
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Data refers to raw facts we gather about things around us, which can then
process to extract useful information

Qualitative data refers to categories or labels that describe qualib%r
characteristics rather than quantities.

Quantitative data are numbers used to measure the qua@r amount of

something ‘
Structured Data is organized and formatted for eai@ hing and
analysis: examples include data in spread-sheets an®\Jraditional databases.

Unstructured Data is more free-form and dges into a specific format.

Data visualization turns numbers and ir& tion into visual
representations, making data easier rstand.

Data pre-processing is the initial Naportan in working with data.
It involves cleaning and orga Q or ana

Data analysis involves exa data t d@ver useful information, draw
conclusions, and support@ ion-m
h

Qualitative analysis deals non- eric data such as text, images, and
sounds. It helps us epstand ings, concepts, and experiences.

*
Remote access k ot to connect to and use a computer or
network fro tant loc§jon

A backup '@opy of important data or files stored separately from the
original™sded to protect against data loss.

D @ence is like being a detective, solving problems using data instead
ving crimes.

ta science involves gathering, analysing, and interpreting large amounts
of data to find patterns and useful information.

Data Analytics is a branch of data science focussed on analysing data to
understand it better and support decisions making.
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_EXERCISE _

Multiple Choice Questions (MCQs)

1.

w

6.

a) Processed information
b) Raw facts gathered about things O
c) A collection of numbers only

What is data? %

d) A list of observed events f
. Which of the following is an example of qualit Qd ta?

a) Temperature readings in degrees Celsius
b) Number of students in a class v

c) Favourite ice cream flavours &? ~

d) Test scores out of 100

. How can you organise data to easw\Qanalyse"

a) By writing it in long paragra
b) By creating tables, charts, Qg aphs
¢) Bystoringitin random
d) By keeping it in a me oteb&
What is the main p se of llection?

a) To create rand mb r0
b) To gatheri ation%wer questions or make decisions

c) To dele ata
d) To for ext documents
. What.i primary purpose of data visualization?

atis
a@enerate random numbers
convert text into data

To make data easier to understand by turning it into pictures
d) To hide complex data

Which tool is specifically designed for creating detailed and
interactive visualizations?

a) Microsoft Excel b) Google Sheets
c¢) Tableau d) PowerPoint
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7. What is the first step in the data science process?

a) Data Cleaning b) Data Analysis
c) Data Collection d) Understanding the problem

Short Questions

1.
2.

&

Write two differences between qualitative and quantitative data?, *

Which method would you use to collect opinions from a lar e@mp of
people about a new school policy? %

What type of data is the number of students in your
Why is it important to organise data into tables o s before analyzing

" ??*

5. Explain why data visualization is importapt.

6. For which purpose do we use line gr &

7. How does Microsoft Power Bl he t’a wsu%@l

8. How can we use Python in DaQ%e? 6(0'

9. What is SQL? \ \

Long Questlons ‘\0

1. Explainthe dlffe l@\ﬁtatlve and quantitative data.

2. Describe the s of co ing a survey to gather data about students’
favouritee rricular activities.

3. Analys >?;:nefits and challenges of using digital tools like Google Forms

6.

for collection.
@in the role of tables and charts in data analysis. Provide examples.
scuss the importance and benefits of data visualization.

Why is it essential for businesses and decision-makers to use charts, graphs,
and dashboards?
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Emerging Technologies
in.Computer Science

Student Learning Outcomes
. O A
By the end of this chapter, you will be able to: ®
« Define Artificial Intelligence (Al). \ "

« Identify various applications of Al in different do such as healthcare,
education, and gaming.

« Explain the subfields of Al, including m learning, natural language
processing, computer vision, and robo

]

|

|

|

|

|

|

|

|

|

|

|

|

|

|

: ¢ Understand the role of Al technlqu sm vanC| achine learning models
: and other capabilities.

|

: + Define the Internet of T ) an @'erstand its significance in
: connecting devices and
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« Describe the compo of ems, including sensors, devices, |

networks, and data na ;

|

« Explore variou catio IoT in domains such as smart homes, |
& o

healthcare, a sporta :

|
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|
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/

. DISCUSSS andpriv considerationsin loT deployments.

. AnaI potential risks and challenges associated with Al and loT,
g data privacy and algorithmic bias.

. ine policy and regulatory frameworks addressing the challenges of Al

d loT Evaluate the social impact of Al and loT on daily life, work
@ environments, and society at large.

| Develop strategies for addressing ethical concerns and maximizing the social
: benefits of Aland loT.
\
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Introduction

Artificial Intelligence (Al) is a rapidly growing field that is changing various

aspects of our lives. These technologies are not only reshaping industries but

also redefining the way we live, work, and interact with our environment. This

chapter provides an introduction to Al and loT, explores their app{Lat!ions,
the

discusses the algorithms and techniques that power them, and exa
broaderimplications and future prospects of these transformative t@logies.
7.1 Introduction to Artificial Intelligence (Al)

Artificial Intelligence is a rapidly growing field that is tr ing various
aspects of our lives. From healthcare to gaming, Al t ogies are being
applied to solve complex problems and improve ourda eriences.

Artificial Intelligence denotes the simulation o an thinking ability in

computer systems to think and learninamanne umans.

* The first Al program called the %(eorls \ﬂé\treatedin1955 by Allen

NeweII and Herbert A. Sg was deS| d to mimic the problem-

Applications and SUIQ
Applications of A rio ins:

Al has numerous atlonsa ss different fields:

« Healthcar |s used for diagnosing diseases, personalizing treatment
plans a redicting patient outcomes.

. jon: Al-powered tools provide personalized learning experiences,

te administrative tasks, and offer insights into student performance.

mg Al enhances game design, creates realistic characters, and
proves player experiences.
. Transportatlon Self-driving cars and traffic management systems rely on Al
to improve safety and efficiency.
« Automobile: Al is transforming the automotive industry by enabling

autonomous driving, advanced driver assistance, and optimization of vehicle
performance and maintenance. The integration of Al-powered systems is
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improving safety, efficiency, and user experience in modern vehicles.

« Finance: Al is transforming the finance industry by enabling personalized
investment recommendations, fraud detection, algorithmic trading, process
automation, and risk assessment to enhance decision-making, improve
efficiency, and provide customized financial services.

« Social media: Al is extensively used in social media to power per\&aﬁzed
content recommendations, automated content generation @tlment
analysis, user behavior prediction, and targeted advertisin ance user
engagement and optimize marketing strategies. %

« Agriculture: Al is transforming agriculture by enablln,g.\g cision farming
techniques, such as predictive analytics for crop yiel ated irrigation
systems, and computer vision for disease and pest d&

« E-Commerce: Al is highly integrated into e-co rce platforms, powering
personalized product recommendations, i ident chatbots for customer
support, fraud detection systems, and ot

@ e App"““&f‘"‘ °f‘® otweion )

( Automobile ) 5\ \ (. Space Explorat|o>
(| Finance s\o Gaming )

Surveillance OQ O Robotics
% d
edlia Agriculture >

E-commerce >

$ Figure 7.1: Applications of Al in Different Domains

« Subfields of Al:

Al encompasses several subfields, each focusing on different aspects of

intelligence and technology:

* Machine Learning: Machine learning is a type of artificial intelligence
where computers learn from experience and improve over time without
being explicitly programmed. It's like teaching a computer by showing it lots
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of examples, and it figures out how to do things on its own.

» Deep Learning: Deep learning is a special kind of machine learning. It uses
complex structures called neural networks, which are inspired by how our
brains work. These networks help computers learn from lots of data and
make decisions or recognize patterns even better.

« Natural Language Processing (NLP): Natural Language Processin NLP,
is a technology that helps computers understand and talk in our
language. It's like teaching a computer to read, write, and ex&@with us.

Example: When you ask Siri or Alexa a question, they use 0 understand

what you're saying and give you a helpful answer. Anothez;( ple is when you

type a message and your phone suggests words to & ete your sentence.
That's NLP at work!

« Computer Vision: Computer vision is a fi art|f|C|aI intelligence that
enables computers to see and und he visual world. It helps
computers interpretimages and V|de

« Robotics: Robotics is the scienc |Id| @ programming robots.
Robots are machines that ca ks for ike cleaning the floor or
building cars. Some robots can'g¥en hlnka ake decisions.

ACTIViTY \ @ ____________

Research and pres eal-w plication of Al in one of the domains
already mention \ lai Is used and what benefits it brings.

7.2 Al Algori s and Techniques

Artificial Inte ce (Al) involves using algorithms and techniques to enable

machines tB&erform tasks that typically require human intelligence. In this

sectior}@ will explore different types of Al algorithms and understand their
V.

rol s@ ancing the capabilities of Al, particularly through machine learning
& S

In Pakistan, robots and machines are being used to
perform medical operations?

Types of Al Algorithms:
Al algorithms can be broadly categorized into two types based on their
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interpretability: (I) explainable (whitebox) (ii) unexplainable (blackbox)
algorithms.

Explainable (Whitebox) Algorithms

Explainable or whitebox algorithms are those where the decision-making
process is transparent and understandable. These algorithms allow users to see
and understand how decisions are made.

Unexplainable (Blackbox) Algorithms O
Unexplainable or blackbox algorithms are those where the d n-making
process is not easily interpretable. These algorithms ofterngifydlve complex
computations and interactions that make it difficult to.%érstand how a
particular decision was reached. Examples include nw tworks and deep
learning models, which we have already discussed in prewgUs Section.

Input layer Arbitrary number of Hidden la Output layer

Nodes

Layer N

X ;
er Soyer2 -
“ What is this image o This is an image of a cat”

Flgur = ample of a Neural Network
Vv Vo & N ]
[ | 0
: Google’ &Np;aGo a reinforcement learning model, made headlines by |
) def g a world champlon in the game of Go, a feat considered nearly |
' le due to the game's complexity. '

@ ntroduction to Internet of Things (loT)
erstanding loT

loT is a revolutionary concept that is transforming the way we live and work. It
involves connecting everyday devices and systems to the internet, allowing them
to communicate and interact with each other.

Definition and Components

Definition:

loT is a network of physical objects, or "things," that are equipped with sensors,
software, and other technologies to facilitate the exchange of data with other
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devices and systems over the internet. This facilitates the development of new,
innovative services and the implementation of more intelligent, efficient
operations.

Significance of loT:

loT is significant because it allows for the seamless integration of the physical
and digital worlds. This connection enables devices to collect and sharg data,
which can be analysed to improve efficiency, provide better services, a ate
new opportunities in various fields such as healthcare, agriculture, smart
homes.

Components of loT Systems: ®

An |oT system typically consists of the following components.\~
« Sensors: These are devices that detect and measur& cal properties like
temperature, humidity, light, and motion. Senso lect data from the
environment.
« Actuators: These are devices that conver gy into motion-Im loT an
actuator can act on data to generate outp
« Devices: These include everyday o G e smartwatches, refrigerators,
Q

and cars that are connected to the ipt Devjc @se the data collected by
sensors to perform specific tasks. Q( \
* Networks: These are the com onp s that connect sensors and
devices to the internet, aIIo em to S data. Networks can be wired

orwireless.

« Data Analysis: This |nvol roce nd analysing the data collected by
sensorsto gaininsigh |ons Data analysis can be done on the
deviceitself,in the or on raI server.

ACTiViT 6

Prepar g of devices that convert energy into motion. In loT, an
actuato act on datato generate output.

id you know? The term "Internet of Things" was coined by Kevin Ashton
in 1999 during his work at Procter & Gamble.

Always ensure that your loT devices are connected to a secure network to
protect your data from unauthorized access.
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Example: Smart Home System

One of the practical uses of IoT is a smart home system. There are several
internet-connected appliances in a "smart home," including the temperature
control system, lighting, and surveillance cameras.

ACTiViTY &
Think about your own home. What everyday devices could be conng o the
internet to make your home smarter? Discuss with your classm draw a
simple diagram showing how these devices could be connected u\' T system.

' Did you know? Smart home devices can help sa ergy by automatically |
, turning off lights and adjusting heating or coolin$h~ you're not home. |

loT Applications &

The Internet of Things (IoT) is trans
many aspects of our lives by conQ'

devices and systems in various d ins.
Let's explore some of theXgxclting
applications of loT and un nd
importance of securlty d prlva
thesedeployments

Healthcare: §
loT is revolutioni %ealthc y providing

structure

Healthcare
System Architecture

Application Analvties

Platform eDescriptive

. e Diagnostic

better pati nltorlng and care. loT :5‘53;“3.““
devices ca ck vital signs, remind patients LG
to takgemedication, and alert healthcare Figure 7.3: Example of

provi case of emergencies. loT in Healthcare

ys use devices from reputable manufacturers and keep Tidbits
ur health data secure using strong passwords and updating
your devices regularly.

Transportation:

loT is enhancing transportation systems, making them more efficient and safer.
Connected vehicles, smart traffic lights, and real-time tracking systems are some
examples of how loT is used in transportation.
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Self driving car

Smart bus
mart train / Tram l

4—Intelligent Transportation Systems—} -

Content distribution Smart and cor& roads
Figure 7.4: Example of loT in Transporta

ACTiViTY
Think about how loT can improve your @ . ¥an yo yOemgome up with ideas for
smart classrooms, smart libraries, smar ? Discuss with your

classmates and draw a diagram sh r IoT d school.
|o:s inl

Security and Privacy Consid Deployments
While loT offers many bene also%@ security and privacy concerns. As
t

more devices are connecjed tO th he risk of cyber-attacks increases.
It'simportant to ensur tloT sy&u are secure to protect personal data and

privacy.
Examples of Se '\Meas@

« Strong P rds: Use strong, unique passwords for all loT devices to
prevenw@ orized access.
. Updates: Keep the software and firmware of your loT devices up to

rotect against known vulnerabilities.

yptlon Ensure that data transmitted between devices is encrypted to
rotect it from being intercepted by hackers.

In 2020, there were over 20 billion loT devices in use worldwide,
highlighting the rapid growth and importance of loT technology.



Artificial Intelligence (Al) refers to the simulation of human
intelligence in machines that are programmed to think and Ieanw;e
humans.

Machine learning is a type of artificial intelligence where puters
learn from experience and improve over time without explicitly
programmed.

Deep learning is a special kind of machine lea uses complex
structures called neural networks, which are inspiréd by how our brains

work.

Natural Language Processing, or N ?'a technology that helps
computers understand and talk to us rbdbwn language.

Computer vision is a field of @rtificial intgthgence that enables
computers to see and underst .

Robotics is the science of bug ming robots. Robots are

;
machinesthatcandotasE;fo s, like e;%gtheﬂoororbuildingcars.

Al algorithms can be b cat wed into two types based on their
interpretability: ex@n e (wh x) and unexplainable (blackbox)
algorithms.
Wghitebox algc Qws are Q where the decision-making process is
transpare Z.punderst able.
Blackboéorithms are those where the decision-making process is
not eaﬁ&/ terpretable.
nternet of Things (IoT) refers to the network of physical objects-
gs”-that are embedded with sensors, software, and other
chnologies to connect and exchange data with other devices and
systems over the internet.
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_EXERCISE _

Multiple Choice Questions
1. Which of the following is not a subfield of Al? *
a) Machine Learning b) Natural Language Pro@g

c) Computer Vision d) DBMS ®

2. Which of these is a security concernin loT deployment;‘~
a) Device vulnerability b) Data priva @
b&e

¢) Lack of standardization d)All of the a
3. Which of the following is an application of | irealthcare?
a) Personalized drug development ated diagnosis

c) Remote patient monitoring fthe above

4. What is the primary purpose of u Qﬁﬁech |n machine learning

models?
a) Toimprove accuracy b) To ance interpretability
c) Toreduce computationa&qulexnb
d) All of the above
5. What is the key renc&ween explainable (whitebox) and
unexplainable (b ox) A Is?
a) The compl @ the m$
b) The a:&&nderstand the decision-making process
) The p&s8rmance of the model
d) aining data used
6. of the following is an application of IoT in the transportation
main?
a) Smart traffic management
b) Vehicle-to-Vehicle (V2V) communication

¢) Predictive maintenance of vehicles
d) All of the above
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Short Questions:
Define Artificial Intelligence (Al).
Provide two examples of Al applications in healthcare.

Explain the role of Al techniques in advancing machine learning mjdels.

Define the Internet of Things (loT).
Describe the significance of IoT in connecting devices and s;@s.
Describe applications of IoT in Transportatin Domain. )@

Long Questions: @ t
1. Discussthevarious applications of Al in the f$ ducation.

2. Describe the components of an loT syste
3. Write anote on sub-fields of Al

o vk W=
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Ethical, Social, and Legal
Concerns in Computer,Usage

Student Learning Outcomes ®:

By the end of this chapter, you will be able to +

« Describe the importance of using computers safely@responsibly in daily
activities. Y

« Explain how to protect personal informatio \?&. sing computers and online
platforms.

+ Identify the factors to consider when s I@ com;\t®ardware and software for

safety, efficiency, and compatibility.
« Demonstrate how to create stro d nlque

+ Identify concept and ben f Two-Fa Authentication (2FA), risks of using
public Wi- Flforsensmvetra tlons

+ Identify and avoid com@;onllne s@s and phishing attempts.
« Understand |mpor\ ofre acking up important data.

« Describe res e behaviolhon social media, email, cloud services, and online

cluding copyright, trademarks, and patents.

« Describe ethical guidelines for data collection, storage, and sharing, including the
importance of informed consent and data security.

.



Introduction

Computers and digital devices are now a big part of our daily lives, helping us
with schoolwork, staying in touch with friends, and even playing games. But with
all these great tools comes the need to use them safely and responsibly. In this
chapter, we'll learn how to use computers and digital platforms wisgly. We'll
explore how to keep our personal information safe, make smart ch '%bout
the hardware and software we use, and behave respectful@ne. By
understanding these important aspects, we can enjoy technol@ e avoiding
problems and protecting ourselves and others. Let's und the world of
secure upright computer usage to make sure we get the %‘out of our digital
experiences!

8.1  Secure Computer Usage

Computers have become a crucial part of o r day lives. Whether we are
using them for schoolwork, chatting wi#w friends, or playing games, it's
important to use computers safely a@ ponsi Safe and responsible

computer usage means knowing rot personal information,
making wise choices about the ha e we use, and ensuring that
our online behavior is respectfgl a ethlc s chapter, we will explore the
key aspects of using comput er rer, so we can enjoy the benefits
of technology while av0|d entlal

want to be tr This helps maintain respectful and positive interactions.

Online Etiqu §®ne "Golﬁule applies online too, treat others as you

8.2 |bIe Computer Usage

Being ?%nmble with technology means making thoughtful decisions when
usi puters. This includes selecting the right hardware and software,
S arding our data, and using the internet in a way that respects others. Let's

acloserlook at why it'simportant to use technology responsibly.

When we talk about computers, hardware refers to the physical parts like the
monitor, keyboard, and CPU, while software includes the programs and
applications we use, such as word processors or games. Choosing the right
hardware and software is important because it can affect the safety, efficiency,
and overall experience of using a computer.

« Safety: Just as you wouldn't use a broken or unsafe tool, using outdated or
insecure hardware or software can put you at risk. For example, using a
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computer without updated antivirus software can make it easier for viruses or
hackers to steal your information.

« Efficiency: The right hardware and software help you complete tasks quickly
and easily. Imagine trying to play a new video game on an old computer, the
game might be slow or not work at all, making it frustrating to use.

« Compatibility: This means that the hardware and software should yqrk well
together. You should always check the system requirements on.d€ftware
packages and match them with your computer's specificatio (o) ensure
compatibility. 6

Use of Secure Digital Platforms ®

Using digital platforms securely means taking extra s o protect your
information and ensuring that your online activities do,& ut you or others at

risk. Here are some tips:

your accounts. A strong password icglly includes a mix of letters,
numbers, and special characters. example, instead of using
"password123," you could use s g like"@8terP@sswOrd!".
Two-Factor Authentication : Two—@r Authentication adds an
extra layer of security to yo nts. A% ntering your password, you
will be asked to provide@no¥er piecg ofifAformation, like a code sent to
your phone. This mak much b r for someone to hack into your
account.

Avoiding Publi i-Fi foxfoe sitive Transactions: Public Wi-Fi
networks, like t inc feQ foraries, are often less secure. It's best to
avoid accesgsi ensifi rmation, such as online banking, while
connecte éhese nelyorks. Instead, wait until you're on a secure,

private rkathome.
Bein re of Scams: Online scams are designed to trick you into

iying'@vay your personal information. These can include phishing emails
%pretend to be from legitimate companies asking for your login
ails. Always be skeptical of unsolicited requests for personal
Information, and verify the source before responding.
$ Regularly Reviewing Your Account Activity: Periodically check your
online accounts for any unusual activity. This includes looking at your
recent logins, messages, and transactions. If you notice anything
suspicious, such as logins from unfamiliar locations, change your
password immediately and report the activity to the platform.
Backing Up Important Data: Regularly backing up your data ensures
that you won't lose important information if something goes wrong with
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your device. You can back up your data to an external hard drive or a cloud
storage service like Google Drive or Dropbox.

8.3 BestPracticesin Online Behavior

In today's digital world, we use social media, email, cloud services, and online
applications every day. While these tools make our lives easier more
connected, it'simportant to use them responsibly. Q

Using digital platforms like social media, email, cloud service online
applications has become a part of our daily lives. However, it j ant to use
these tools responsibly to ensure our safety and the safety of
o Social Media: Social media platforms like Facebos\(q- nstagram, and
Twitter allow us to connect with friends and s rmation. But it's

important to think before you post. AIways |d sharing personal
information, like your home address or phon ber, publicly.

o Email: Email is a useful tool for communi , especially for school and
work. However, it's important to be,% | when opening emails from
unknown senders. These could co rmful I|nks orattachments.

o Cloud Services: Cloud service r Dropbox allow you to
store and share files onI| thes ices are convenient, it's
important to use them wi ays rong passwords to protect
your accounts and av g sengitiv nformatlon like passwords or
financial details, througo {

e Online Applications: ine ap ons such as games, learning apps,
or shopping platf aref and useful but can also pose risks. Make
sureto downko trusted sources like Google Play Store or
Apple App loading harmful software.

8.4 Intell I Property Rights
Intellectual rty rights are important because they protect the creations and

ideas of d iviluals and organizations. When someone creates something new,
like a p¥ce)of music, a book, or an invention, they have the right to control how it

isu

’E$yrlght is a legal right that gives creators control over their original works,
such as music, books, movies, and software. For example, when an author writes
a book, they have the copyright to decide how the book is published, shared, or
adapted. This means no one else can copy or distribute the book without the
author's permission.
Trademarks are symbols, names, or slogans used by companies to distinguish
their products or services from others. For instance, the Nike “swoosh” logo is a
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trademark. Trademarks protect brand identity, so no other company can use a
similar symbol to confuse customers.

Patents protect new inventions or processes, giving the inventor exclusive rights
to make, use, or sell the invention for a certain period. For example, if someone
invents a new type of smartphone, they can patent it to prevent others from
making or selling a similar phone without permission.

Ethical and Legal Responsibilities Regarding Intellectual Property *ﬂ
Respecting intellectual property rights means understanding th ying,

sharing, or using someone else's work without permission is not unethical
but also illegal. For example, downloading movies or software Y paying for
them is a violation of copyright law. It's important to always ermission or
purchase contentlegally to support creators and respect t hts.

Legal Compliance in Computing
Software piracy is the illegal copying, distribution,
buy software, you are actually buying a license to

Copying it and sharing it with others without
gée

r u:}of software. When you
i, not the software itself.
r license is against the law.

Piracy is harmful because it cheats softwar lopers out of the money they
need to continue creatingand i |mprovmg ducts

By understanding and respecting i uaI ty rights, we can all
contribute to a fair and legal digital er@ment p\

Social Networking Safety and/On elnter c

Privacy Settings, Responsiblg3Qaring, nllne Etiquette

Social networking platforms &llopv'us t ect with friends and share our lives,
but|t5|mportanttodoso erand spactfully.

e Adjust YourP ettl ake sure your social media accounts are
set to private @Iy peo utrust can seeyour posts. For example, on
Instagram @ can s r account to "private" so only approved

lew your cohtent
ood Online Etiquette: Be respectful in your online
jons. This means using polite language, avoiding arguments, and

wpreading rumors or false information. For example, if you disagree
% someone's post, express your opinion respectfully without insulting
em

ssing Cyberbullying, Harassment, and Respectful Online Interactions
CyBerbullying and online harassment are serious issues that can hurt people
emotionally and mentally. Here's how to deal with them:

e Recognize Cyberbullying: Cyberbullying involves using the Internet to
harm or harass others. This can include sending mean messages,
spreading rumors, or posting embarrassing photos of someone without
their permission.

e Report and Block: If you experience or witness cyberbullying, report it to
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the platform and block the person responsible. Most social media
platforms have tools to help you do this. For instance, on Facebook, you
can block someone to stop them from contacting you or viewing your
profile.

Support Others: If you see someone being bullied online, offer your
support. You can stand up for them by reporting the bullying or simply
offering kind words. This can make a big difference in how theyf%
Practice Respectful Interactions: Always treat others wi spect
online, just as you would in person. Avoid making negatiie gomments,
and think about how your words might affect someone 8&e€Yor example,
if you see a post you don't like, it's better to scroll pa % fan to leave a
hurtful comment.

By using following these guideline for responsiuﬁ'@A you can stay safe,
healthy in online world and can enjoy benefiti.

e Jnean
hoi _

Safe and responsible computer S@h ing how to protect our
personal information, making wis& c out the hardware and
software we use, and ensuQ our ehavior is respectful and

ethical.
Responsible compute sSage meésprotecting ourselves and others
when using computers@ ’\

Safe operation o @al plat
that protectsy, ha

s and devices, mean using them in a way
avoids any unwanted issues.

Using digi forms ely means taking extra steps to protect your
informati d ensuring that your online activities do not put you or
othersggisk.

Privacyettings and data security measures are essential tools that help
ct your personal information while using digital platforms..
duttel

lectual property rights are important because they protect the

$ creations and ideas of individuals and organizations.

Copyright is a legal right that gives creators control over their original
works, such as music, books, movies, and software.

Trademarks are symbols, names, or slogans used by companies to
distinguish their products or services from others.

Patents protect new inventions or processes, giving the inventor exclusive
rights to make, use, or sell the invention for a certain period.

144



CEXERCISE

Multiple Choice Questions (MCQs)

1. Why is it important to use computers safely and responsibly?
a) To ensure we can use them more frequently $
b) To protect our personal information and make wise choices, Q

hardware and software
c) To make the computer run faster ’@
d) To avoid paying for software +
2. What does "responsible computer usage” includ
a) Choosing the most expensive hardware
b) Sharing your passwords with friends

c) Being cautious about what you share % and protecting yourself and
others

d) Ignoring software updates 9 \

3. What should you check to ensu@ ar software
compatibility?
a) The color of the hardwarxw
b) The system requweme

your computer's spegificatio
c) The price of the %are

d) The brand o
4. Why is it imp. t to usezjfrong, unique passwords?

a) To mak @ accounts easy to hack
b) To he‘wg ers guess your password

ke it harder for someone to guess your password and access your

nts
av0|d installing software updates
at is one reason to avoid clicking on unknown links or downloading
files from untrusted sources?

a) They might contain helpful software

b) They might contain malware that can harm your device or steal your
information

c) They are usually cheaper
d) They help your device run faster
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6. What does Two-Factor Authentication (2FA) do?
a) It makes your password easier to guess

b) It adds an extra layer of security by requiring a second form of
verification

c) It removes the need for a password
d) It reduces the need for software updates &
7. Why should you be cautious when using public Wi-Fi for sens@
transactions?
a) Public Wi-Fi is usually faster )@
b) Public Wi-Fi networks are often less secure +
¢) Public Wi-Fi is free \®
d) Public Wi-Fi always provides encryption
8. What is an important aspect of responsible u social media?
a) Sharing personal information like your ddress
b) Posting photos without consideringfri%acy settings

c) Being respectful and avoiding @g ensﬁ@ormatlon publicly

d) Ignoring privacy settings (a
9. What should you do if you rtl rn% m an unknown sender

asking for personal infor
a) Provide the informatio est &
b) Forward the email fr|e

c) Ignore or delete a|I

d) Open the em I|nks

Short Questio,
. Whati |s @portance of using computers safely and responsibly?
. Wh@uld you create strong, unique passwords for your accounts?
@ nyou protect yourself from harmful links and downloads?
atis Two-Factor Authentication (2FA), and why is it useful?

. Why isitimportant to be careful about what you share on social media?

1
2
3
4
5. "Why isitagood idea to avoid using public Wi-Fi for sensitive transactions?
6
7. Whatisthe purpose of privacy laws regarding your personal information?
8

. Whatis software piracy, and why is it harmful?
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Long Questions

1.

Discuss the importance of responsible computer usage in today's digital
world.

Describe the steps you should take to ensure the safe operation of dlgltal
platforms and devices.

Explain the concept of data ethics and its importance in hano@ ersonal
and sensitive information.



Entrepreneurship
in|Digital/Age

Student Learning Outcomes O

By the end of this chapter, you will be able to: ‘\:
@

Define entrepreneurship and understand its signiﬁca@ digital age.
eu

Differentiate between various types of entreggen
founders, social entrepreneurs, and intraprengurs

Identify key characteristics of successfu ntipreneurs, such as innovation
and risk-taking.

Analyze the impact of digital te les o \&reneurship, including
digital marketing and e-com ategiegs ?5'

Apply data analysis techni&égfnake igfornffed business decisions.
Generate and develo@nova siness ideas through problem
identification and c@e probleq;s ing techniques.

Create compréx e busi lans that include market analysis, revenue
models, an@ | marke rategies.

Underst e principles of ethical and sustainable entrepreneurship and
theirt#gortance in business operations.

, including startup
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Introduction

Entrepreneurship is the process of designing, launching, and running a new
business, often initially a small business, offering a product, process, or service
for sale or hire. It involves the willingness to take risks and innovate in order to
make business successful. This chapter explores various aspects of
entrepreneurship, including its definition, significance, types of entrepreneurs,
and the impact of digital technologies. We will also delve intoE{e key
characteristics of successful entrepreneurs, the importance of | and
sustainable practices, and the tools and strategies necessary for n@Wgating the
digital landscape. \Q

9.1 Entrepreneurship

Entrepreneurship is the process of starting a new busi *F organization. It
involves identifying a need in the market, coming up t idea to meet that
need, and taking the risk to bring that idea to life. E neurs are people who
create and run these businesses. They are |nn0\§ ?%E k-takers, and problem-

solvers. &

[

. world. The country ranks am topf freelance growth, with
' many entrepreneurs o thelr in areas like software
, development, graphj 5|g é digital marketmg This
.

entrepreneurial spirit i p|n drive economic growth and
innovationin Pakist§
Examples of Ent @eurs$

Tech Startups@é

Pakistan is home to one of the t fre@‘ communities in the

Tech start %t Facebook, Google, and Apple began as small companies
founded by émtrepreneurs who had innovative ideas for new technology. These
compa have grown to become some of the largest and most influential in the

g@

Apple

Figure 9.1: Tech startups like Facebook and Apple were
founded by entrepreneurs with innovative ideas.
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Local Businesses

Local businesses, such as your neighborhood bakery or a small clothing
boutique, are also examples of entrepreneurship. These businesses provide
products or services to their communities and are often started by individuals

with a passion for what they do.
&

Figure 9.2: Local businesses like bakeries anmz‘ques are
o

examples of entrepreneurship in yQu ¢ unity.

Key Characteristics of Entrepreneurs

Key characteristics refer to the essential trait r??ﬁties that define a particular
role or person. In the context of entrep &s, key characteristics are those
fundamental attributes that are commo@/)ound ir@ccessful entrepreneurs.
Theseinclude:

The word "entrepreneur” co - e8from a Fr, word that means "to undertake."
Entrepreneurs undertake th k of st @nd running new businesses.
Innovation
Innovation mean g so@ g new or improving something that already
exists. Entrepren@re alwayNpoking for new ways to solve problems or make
things better. @
Risk-Taking\™~" _ | Class ACTiViTY
Starti new business involves risk. oo e
Entre%%ﬂs must be willing to take  Think of a problem you face in your daily
ch Sy knowing that they might fail.  |jife. |n groups, come up with a business
ver, they also know that taking jdea that could solve that problem. Present
canleadto great rewards. youridea to the class!

Did you know that Walt Disney, the creator of Mickey Mouse, started his
company in his uncle's garage? Today, Disney is one of the largest entertainment
companies in the world!



Why is Entrepreneurship Important?

Entrepreneurship is important because it drives economic growth, creates jobs,
and fosters innovation. New businesses bring fresh ideas and competition, which
can lead to better products and services for everyone.

Economic Growth

When entrepreneurs start new businesses, they contribute to the econgmy by
creating new jobs and providing new products and services. Economk%wth
means that a country is producing more goods and services, w akes
people's lives better. Entrepreneurship plays a big role in this.

Innovation and Progress
Entrepreneurs often come up with groundbreaking ideas tha ge the way we
live and work. For example, the invention of the smartph s revolutionized

communication and access to information

6\@*

Figure 9. @lnvent he smartphone is an example of
entre r|aI in n that has transformed our lives.

9.2 Entrep xrshlp in the Digital Landscape

The dlgltal cape has revolutionized the way entrepreneurs start and grow

thelr b sses.
%nsformation and Entrepreneurship

dern world, digital technologies have transformed the way

sses operate. Digital entrepreneurship involves leveraging the power of
Internet, digital platforms, and various technologies to create and run
businesses. This section explores the role of digital technologies, digital
marketing, and e-commerce in entrepreneurship.

Role of Digital Technologies

Digital technologies provide entrepreneurs with tools and platforms that can
enhance their business operations, reach a global audience, and improve
efficiency. Examples include social media, mobile apps, cloud computing, and

big data analytics. @




Social Media

Social media platforms such as Facebook, Instagram, and Twitter allow
entrepreneurs to market their products, engage with customers, and build a
brand presence.

Class ACTiViTY

Create a social media marketing plan for a hypothetical busin cide
on the target audience, type of content, and platforms y

Presentyour plan to the class! ~\§'
N\

cLouD o—
.......... COMPUTING

T (\ Databased

Private

Hybrid Cloud
\ Cloud

Figure 9.4: Digital@mologﬁ social media and cloud
Is

computing @sential 0 r modern entrepreneurs.

*

Mobile Apps \

Mobile apps e@ businedges to offer services directly to customers'
smartphones, ing convenience and enhancing user experience.

Cloud Co ﬁg

Cloud puting allows businesses to store data and run applications over the

Inter@ducing the need for physical infrastructure and enabling remote

0
ata Analytics

Big data analytics helps businesses understand market trends, customer

behavior, and make informed decisions based on data insights.

Digital Marketing and E-commerce

Digital marketing and e-commerce have revolutionized the way businesses

reach and sell Products and services to customers. Digital marketing involves

promoting products and services using digital channels, while e-commerce

refers to buying and selling goods online.
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Ny

Figure 9.5: Mobile apps offer convenience and enhanc perience,
making them a valuable tool for digital ent@eurs.

Digital Marketing Strategies
Digital marketing strategies involve promotin %usiness online through
various channels such as social media, searcb{?e}, and email marketing.

« Search Engine Optimization (SEO)”Optmizing website content to rank
higherin search engine results, inc a@/isibm@d traffic.
« Social Media Marketing: '%cia(l}&a platforms to promote
products, engage with cust m@and buil nd awareness.
« Content Marketing: Cr&g val content to attract and retain
customers, such as blogs, os, antN\¥ographics.
ed emails to potential and existing
‘: d build relationships.

« Email Marketing;
*
customers to pr.

Social Media

@Q Marketing

$ Video

Email Marketing

Digital
Marketing

\_2_/

Advertising Bulk Sms
Influencer Marketing Display/mobile Ads

Figure 9.6: Digital Marketing
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+ Digital marketing can reach a global audience at a fraction of the cost of
"traditional marketing methods. It's also easier to measure the
+ effectiveness of digital marketing campaigns using analytics tools. I

"""""""""""""""""" '00

E-commerce Platforms
E-commerce platforms enable businesses to sell products a@vices online.
t

They provide tools for setting up online stores, managing pay*.e s, and offering
customer support.

Setting up and managing online stores, payment gateways, and customer
service:

« Shopify: Creates and manages online stgre§ Jnth ease.
« PayPal: Integrates payment gateways f&g re transactions.
« Zendesk: Provides customer service@ions{@ndling inquiries and

support. Q 6
S

Did you know that Pakistan's e-commerce industry is growing rapidly?
According to the Pakistan Telecommunication Authority (PTA), the country's e-
commerce market size was estimated to be around $4 billion in 2021, with
significant growth expected in the coming years.



9.3 Business Idea Generation

Generating business ideas is an important step in the entrepreneurial journey.
This section explores techniques for ideation and problem-solving, focusing on
identifying market needs and applying creative problem-solving strategies.

Problem Identification *
Identifying market needs and opportunities is the first step in gener, a
viable business idea. Understanding what people need or want c@@ you
create products or services that fulfill those needs.

Techniques for Identifying Market Needs: #

« Surveys and Questionnaires: Collecting feedbac ly from potential
customers.

« Market Research: Analyzing market trends and umer behavior.

« Observation: Watching how people |nt r ith existing products and
services.

Example: In Pakistan, observing the po |t of e shopping can lead to

ideas for new e-commerce platformst I oIoc erences.

Q éz’
L RS
O «O

O

Figure 9.8: Conducting Market Research

@! Problem Solving
ive problem-solving involves using innovative thinking to develop

solutions to identified problems. This can be done through various methods,

including design thinking and brainstorming.
Applying Design Thinking: Design thinking is a solution-focused approach

thatinvolves:
1. Empathizing: Understanding the needs of those you're designing for.
2. Defining: Clearly stating the problem to solve.
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3. ldeating: Generating arange of ideas.
4. Prototyping: Creating simple models of solutions.

5. Testing: Trying out prototypes and gathering feedback.
Example: A group of students might use design thinking to develop an app that

helps farmers in rural Pakistan access weather forecasts and market pric%

O

Class ACTiViTY O
Form groups and use the design thinking process to crea.%ﬁew product
or service. Present your ideas to the class, focusing or@ you identified
the problem and your innovative solution.

Many successful companies, like Ap &Google use design thinking
to develop their products, ensun@ eet eds effectively.

9.4 Developing Business Pla

Developing a business plan i ssentlal any entrepreneur. A well-crafted
business plan provides a roa p for ss, helping to clarify ideas, identify

potential challenges, and@me str for growth.

o
@ <
©
>

&

Figure 9.9: Business Plan Structure
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Creating Comprehensive Business Plans

A business plan is a detailed document that outlines your business goals and the
strategies you will use to achieve them. It serves as a blueprint for your business,

helping you to stay organized and focused. \ l
Components of a Business Plan O

A comprehensive business plan typically includes several key nts

C

Market Analysis: Market analysis involves researching you t market to
understand the needs and preferences of your potential cusf*aer Thisincludes
studying market trends, analyzing competitors, an |fy|n g your target
audience.

[ ]
] Market analysis can help busrnesses ct uturedgends and adapt their :
]

‘ strategles accordingly. ;

Revenue Models: A revenue x outll your business will generate
income. This includes prrcrn@ egl forecasts and potential revenue
streams.

How much @eq %O Who pays?
Qz

A
Revenue

&Qﬁow is paid? Model

What is paid?

For what is paid?

Figure 9.10: Planning Revenue Models
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RS
N\
Figure 9.11: Creating ,{ e

Prototyping and Iteration

Prototyping involves creating a pre|| mod@our product or service to
test and refine your business Iterat the process of making
improvements based on feedb

Building Prototypes: Proto@s carﬁ@lmple sketches, digital models, or
even physical samples. T aI |stowa ize and testyourideas early on.
*

9.5 Ethicalan ain ntrepreneurshlp

Entrepreneursprip tsn't just about making profits;
Itis also ab nducting business in a way that is ethical and sustainable. This

sectio lores the principles of ethical entrepreneurship and how businesses
can aj eir goals with the Sustainable Development Goals (SDGs).

$a ractices and Sustainable Growth
EtNical practices in business ensure that a company operates in a way that is fair,

transparent, and beneficial to all stakeholders, including customers, employees,
and the community. Sustainable growth focuses on developing a business that
meets present needs without compromising the ability of future generations to
meet their own needs.
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Ethical Entrepreneurship

Ethical entrepreneurship involves incorporating principles of ethics into all
aspects of business operations and decision-making. This includes honesty,
integrity, fairness, and respect for people and the environment.

Principles of Ethics in Business: %

« Honesty: Being truthful in all business dealings. OO

« Integrity: Acting consistently with moral values.

« Fairness: Ensuring equal opportunities and fair treatme p_\~

« Respect: Valuing the rights and dignity of all indivi @

Sustainable Development Goals (SDGs) ?‘
The Sustainable Development Goals (SDGg) set of 17 global goals

established by the United Nations to agereSg various social, economic, and

environmental challenges. Businesses m@role in achieving these
|nab|I|

goals by aligning their strategiesw

Aligning Business Goals with
« Social Sustainability: En fal

and supporting comr§ty deve p
« Environmental |® Reducmg carbon footprints, using
renewable res ,and izing waste.

practices, promoting education,

« Economi tainability: Creating jobs, fostering innovation, and
contribu% o economic growth.

Examw Pakistani startup focusing on solar energy solutions contributes to

SD ffordable and Clean Energy) by providing sustainable energy sources to
unities with limited access to electricity.
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Entrepreneurship: The process of starting and running a business.

Digital Entrepreneurship: Leveraging technology to start a

business. o

Digital Tools: Utilizing online platforms for business op

Entrepreneur Characteristics: Key qualities for entrepreneurial sugcess.
é&ow a

Data-Driven Entrepreneurship: Making informed d@ ns based on data.

Idea Generation: Developing new business co cept

Business Planning: Creating aroadmap fo venture.

Ethical Entrepreneurship: Balancing p& ith social responsibility.
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_EXERCISE _

Multiple Choice Questions

1. What is entrepreneurship? %
(@) The process of starting a new business or organization O
(b) The process of buying and selling stocks O
(c) The process of working for a large company Q
(d) The process of creating a marketing campaign ~\§'
2. What is a key characteristic of entrepreneurs? ’&
S

(@ Avoiding risks (b) Seeking job sewyfity
() Innovation (d) Following blished methods

3. An example of a digital technology use dern entrepreneurs is:
(@ Newspaper advertisements Television commercials
(0 Mobile apps @oor -to-door sales

4. Which of the following is NOT mue& entifying market
needs?
(@ Surveys and QuesthK Market Research
(c) Observation

vl

Q (d) Brainstorming
. Thefirststepinthed hlnkk?v ocess is:

(@) Prototypin Testl Empathizing (d) Defining
. The primary p& g a business plan is:
estors

(a) To attr. b) To outline strategies for growth
market trends

(d) plement digital marketing strategies

7. Wh es market analysis involve?

@ Calculating revenue forecasts
&(b) Researching competitors and understanding customer needs

(c0  Developing pricing strategies
(d)  Implementing digital marketing campaigns

8. Which Sustainable Development Goal (SDG) focuses on affordable

and clean energy?
@ SDG5  (b) SDG7 (©) SDG12 () SDG17
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Short Questions

1.

2
3.
4

o

What is the meaning of the word entrepreneur?

How do digital technologies help entrepreneurs reach a global audience?
What is an e-commerce platform?

Why is it important to identify market needs when generating %&hess
idea?

What is the main purpose of using design thinking in cr@roblem—
solving?

Write the importance of market analysisin a businesw
How can businesses contribute to environmental&& inability according

to the Sustainable Development Goals? ?\

Long Questions

1.

2.

5.

Explain why entrepreneurship is j ,ogwnt f%economic growth and

innovation.
Explain how market resear, s, onl arketing tools, and e-

commerce platforms can work¢together t% p a business succeed in the
digital world.

Choose a local busines@Pakist Qd discuss how it aligns with one or
more Sustainable Deye pment&&als(SDGs).

Explain digital pren , also write the principles of ethics in
Business.

Write do &ecom onents of a Business plane.
& p

3

&
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The paper of Computer Science & Entrepreneurship for class

Instructions for Preparation of Exam Paper of
Computer Science & Entrepreneurship for Grade-9

ESSENTIAL INSTRUCTIONS FOR PAPER SETTERS

1 hour and 45 minutes. The paper will be made as per followi

marks. The duration for the Multiple-Choice Questions (MCQs
minutes, while the time allocated for the short and long quesﬁ' i

x&

9 wil @ist of 50

will be 15
ection will be
tails:

asked cont&d the textbook. The detail
isasf

Part-I: Q-1: 10 Multiple-Choice Questions. s‘\'/vill be| 1x 10 = 10
Objective: |developed from the entire vgﬁ of the

textbook.

«  One MCQ will be aske each @pters

No. 1 and 3-9. %

«  Two MCQs will fro ter No. 2.
Part-ll: This section s\ont Xee short answer| 2x4=8
Subjective: questlons h short r question will be

>

N\

‘éFour short answer questions have to be
\& wered out of 6. The detail is as follows:

*  One short answer question should be asked
from Chapter No. 1

«  Two short answer questions should be asked
from Chapter No. 2

« Three short answer questions be asked from
Chapter No.4

164




Q-3: Four short answer questions have to be

answered out of 6. The detail is as follows:

¢ One short answer question should be asked
from Chapter No. 3

«  Two short answer questions should be asked
from Chapter No. 5

e Three short answer questions should be
asked from Chapter No. 7

Q-4: Four short answer questions hav ‘l'*~b
answered out of 6. The detail is as foIIow@

« Two short answer questions s
from Chapter No. 6 v\
e Three short answer ques}ﬂ hould be asked
from Chapter No. 8

« One short answer, n sh\@oe asked

from Chapter%

asked

Part-lll:
Subjective:

Q
6/,

This section W|I§§Xa|n thr, Qalled questions
and studentq pt two questions
carrying S e (}@h detailed question
should ked for, content of the textbook.
s as fol

ne detailed question should be asked from

y  ChapterNo. 1

« Q-6:

*  One detailed question should be asked from
Chapter No. 3

e Q-7

« One detailed question should be asked from
Chapter No. 6 or Chapter No. 9

2x8=16
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Model Paper

Computer Science and Entrepreneurship Class 9

Time Allowed: 15 minutes Wagh s >
Multiple Choice Questions (MCQ RN e

(i) One of the fundamental concepts of any system is:
(A) size 2. (B) age

/
(C) objective - (D) price \®+ =3

?LL&//:LL:

(ii) The Boolean expression represents the AND o
(A)  A+B (B) ﬂB
(C) AB (D A

¢ (o) - LL@J{:{ = Jﬂ/l/u[cu"'d’;(m)
(iii) Which of the following step is usei @the pla@ ction?

nis:

(A) Verify full system functionality. ‘y#gd/rgér‘/gjz

(B) Establish a plan of action \ \ Sl 617
(C) Implement the solution O ‘\0 g S
(D) Document flndlngsa tlons Ll 6§15 Mol
\i *’ag}w{uﬁf‘fd@&f;ﬁwﬁ/ﬁ Giv)
(iv) Efficiency of a thms i sured in terms of:
(A) Time Com i Szl (B) - Space complexity ucf?JJ?
(C) Cost CQ ity Susf=3 (D) Bothaandb Udsr
te (e d L2Z o d ARl ind e B Aips o)
(v) device is used to connect multiple networks and direct data packets
them?
Switch 7, (B) Hub _
(C) Router 4, (D)  Modem Eir

?€_rndb>’u:GVufgf.£Juﬁ/5(vi)
(vi) Which of the following tag is used for paragraph?
(A)  <b> (B) <p>
(C) <ul> (D) <pr>

166



C bl Sieoloa 6 P lIATL s (i)
(vii) Which of these Al algorithms is considered and “Unexplainable” model?
(A) Neutral Network Tl (B) Decision Trees

Grurds
(C) Random Forest ey (D) Linear Regression \E@,{/{J

2 L 3Gviii)

(viii) What is data? O

(A)Processed information VL}V‘SUKI y
(B)Raw facts gathered about things ,,,Mrw@’ffubéu
(C)A collection of numbers only \@ PR
(D) A list of observed events ?\ AR

v d/J/U/JW!/’J.u/ﬂ}:}‘f{/}f(lx)
(ix) Why is it important to use computers safe ponS|ny’P

(A)To ensure we can use them \@/Jw,;/b,kjf;ﬁf%tugﬁd
frequently

(B)TO prOteCt our personal Inf > L/:’;&L/u!;’»‘/yuiL‘l’/..l;}f/al.}“&l:’
and make wise choice abou are L
and software & e/ e .

(C)To make the computer ru s\o e 2 ook oS Sl

(D)To avoid paying for sc@ﬁ sl ST

\ O -« jugudﬁuy’gﬁu(x)
(x) The key chara of ent eurs is:
(A) avoiding r| el B (B) seeking job security bk en il
(C) innovatjo +# (D) following established S bl
methods ’

>

&
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Model Paper

Computer Science and Entrepreneurship Class 9

SUBJECTIVE

Total Marks: 40 Time Allowed: 1 hour and ;utes
-q//_,;‘- | .:«Ulf/lgc,éi/
Q. 2: Write short answers to any four (4) questions. (2x4=8)
~U- 3 J B AC I ¢))
(i) Write characteristics of Von Neumann Architecture 1% ne).

_SAMeS A Sies G
(i) Create logic diagram of the following function? Y‘
F(xy.z)=x %»

& T AELE Gid
@C) BT Gy

(iii)  Define Security.

(iv)  Write the concept of abstract
PRV R TI )
(v)  Whatis an algorithm? \ &
O 0 Vgt’//:,«,gﬁ’[;ﬁyuﬁfi,lf/‘ i)
(vi) How does Pseudoc@sﬁelp in blem solving?

% LI ehn P Ltirdoe S
Q. 3: Write shorlﬁ%«ers to any four (4) questions. (2x4=8)

_J“/.,y/?d/ér ®
(i) Defm?Amtch

Q fe K Fhead> LHTML (i)
(i) @1 tis the purpose of <head> tag in HTML?
e dess  Gib
Define CSS.
Nl AluEdn Al ()
(iv)  Enlist name of two subfields of Al.
_JfJJ)ufﬂﬁhAIyU)JFU/:’yU5JG' (D)
(v) Differentiate between Explainable and Unexplainable Al models.
NIl € 0T (vi)
(vi)  Write the role of sensors in loT.
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_Q’If,j’:«ylﬁ/‘n‘?éaﬂl}’/(gc—é}/
Q. 4: Write short answers to any four (4) questions. (2x4=8)

_uf”i__yfﬁzﬁ}ffl/ )

fe T (‘;0 (i)

(i)  What s cloud storage?
\ERTSEE Q,u AUt Gid)

(iii)  Why should we create strong and unique password?

(i) Define qualitative Data.

‘e 2FA (i)
(iv)  Whatis 2FA?
Lfld/}(Emalld’!(j‘}J/}W}u’ )

(v) How can you verify a Scam E-mail? ?“
& ?LLQ-(H@{/LEmail (vi)

(vi)  What is E-mail marketing?
@ -J///’.,Lli&";éyﬂlr»c.éf

Write detailed answers to anyG{Q) ques{ (2x8=16)

&O <J/V>L4;Jfﬂ/|u”/uu£// Sl

Q. 5:
T Explain Von Neu Q«rchlte&of Computer.
6 el A s $AUOST Uiy
Q. 6: %
Descrlbeé& odel layers in Detail (any four).
_J/J/A;/L/)L/C J"{;u*.//r//‘v Uiy
Q.7:

D@ss the role of digital Technologies in Entrepreneurship.

$®

169



	Page 1
	Page 2
	Page 3
	Chapter 1 - Introduction to Computer.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24

	Chapter 2 - Systems Design and Trobleshooting.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22

	Chapter 3 - Introduction to Computer Network.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21

	Chapter 4 - Computational Thinking.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23

	Chapter 6 - Data Science.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14

	Chapter 7 - Emerging Technologies in Computer Science.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11

	Chapter 8 - Ethical Social and Legal Concerns.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9




