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it Learning Outcomes |

o Define and d neral syst eory, its types, objectives, nents, ar
s mﬂemmtheowtvneje_.mmmnents,m

o Exp!ain-themﬂeeﬁtofawmm,Mud&ngo&hjecﬂves,mmpmnts,,aﬂdrmnm

o Dﬁwmﬂ:hmwnmmamandﬁsmmvamusdomam. :

© Explain the importance of system objectives and common objectives such as processing
information, supporting applications, and achieving specific goals. LS

Understand the role and importance of system components and their interactions.

Explain the significance of interactions among various systems.

Categorize and describe various types of natural and artificial systems, their objectives,

Provide examples of natural systems, including physical

psychological systems along with characteristics. =

000o0

(o]

a Kk
© Define and describe a computer as a system, including its objectives, architecture,
© Understand the primary objectives of a computing system, including processing data,
executing instructions, and providing a user interface. _




introduction
This chapter provides an o
fundamental concep :
defining what a 11_1

rview o @E@ systems, introducing
.‘ g) types of systems. It begins by
g

its basic components, objectives,

environment, a >0 communication. The chapter then differentiates
betweeWé artificial systems, explaining how they function and their
purpos relationship between systems and different branches of science is
also explored, including natural science, design science, and computer science,
The chapter then shifts back to discussing computers as systems, explaining their
goals, parts, and how these parts connect with each other and their
surroundings. It provides a detailed look at the Von Neumann computer
architecture, exploring its components, how it works, its unique features, as well
as its strengths and weaknesses. The chapter also covers different types of
computing systems, such as computers, software, networks, and the Internet,
clearly explaining their roles and purposes. At the end of this chapter, the reader
will be in a better position to understudy systems, their classification, and

relevance in natural and man-made systems to aid future learning and
utilization.

1.1 Theory of Systems @@@
The idea of a system is useful to explaif \be @%@?&ality as well as the

internal one. An Information Sytey Npiy\ah'organized set of components
that are coordinatedt 1ated function. All the components of
the system are in so otherand the functioning of the other
componen

e operation of the system.

Let us co a simple example, such as a car, depicted in Figure 1. 1: it is made
up of an engine, wheels, brakes, and other related items. Every part plays a
unique task, but collectively they are responsible for making the car move.
Likewise, every computer, organism, machine, or device has components that
work together to achieve an outcome.




Systems Theory:
A branch of a science that dea!s i

that relate the human with so¢ ienice is known as Systems Theory. It
gives a way of interpreti with different varied perspectives,

how the differ < sub-systems operate, how they are integrated,
how they. w they change with time.

Systems can be observed at all levels of existence, starting with the levels of
nature, and going all the way up to levels of systems designed by humans. These
can be physical objects-such as a car; processes, such as the university's
admission process; or abstract objects such as a mathematical formula. Thinking
about how systems operate helps us better understand how they need to be
developed and nurtured across different discipline like computing, biology,
engineering, and social science. In this section, basic concepts will be introduced
to emphasize fundamental concepts and principles.

1.1.1 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 ob';@'ve in an

£ \e
e — ®
Ate ures in living organisms,

environment. Systems can be simple, like a thermo r  like the

human body or a computer network. oo
1.1.1.1 Objective O @@
Every system has a pu es to fulfil. Analyzing a system's
operation requires ungz its"aim. This insight improves the efficiency
and efficacy ystem. A transport system aims to transfer people
and prod ely and effectively between locations. A computer system's
principal goal is to process data and provide useful information to users.
Types of System Objectives
Systems can have different objectives depending on their nature and purpose.
Common objectives include:
1. Information processing: Collecting, storing, processing, and distributing
information, for example
0 Acomputer system processes user data to produce meaningful outputs.

o The human brain processes information received by the human senses to
perceive the environment.

2. Supporting other systems: Providing a platform or infrastructure for other
systems to work, for example:
o Acell phone provides a platform to run different applications.

o The sun provides energy to all species on Earth to lj B\ @m
3. Achieving specific goals: Completingtasks r-ﬁk , 9@5}& ample:
o Athermostat system maintai ‘:‘k iperatire in an environment.

0 A car engine - fuel into mechanical energy
efficiently. KX T\
AR o

(6]




Brain: Information processing Cell Phone: Supporting Thermostat: Achieving

other systems
Fig- 1.2 Types of System Objectives

specific goals

ﬁ-luman Brain System

brains so powerful.

operate a low-wattage LED light bulb. Presented her:
remarkable efficacy as an electrical system. a
3. The information traveling
per hour, which is faster than
4. Your brain, as a bidlogic

ar.

i

sttems in existence.

{ Tidbits )

1. Your brain is an incredible example of a communication network.
Neurons send signals to each other, allowing you to think, move, and
experience emotions. This complex communication is what makes our

2. The brain produces around 20 watts of electrical energy, sufficient to
rain's
Ok

o5 at about 268 miles

ystemy; has around 86 billion neurons. If each

neuron was : ike the population of about ten Earth all
interﬂMﬁeously!
5.The an brain can perform about 1076 (10 quadrillion) operations per

second, making it one of the most powerful and efficient biological

/

1.1.1.2 Components Py

Components are the building blocks o
of any system. Each component plays Unit

a specific role and contributes to the

overall functionality of the system. Processor

Understanding the role of each

component of the system is essential R

to understand how the entire system _ ¢
works. This helps in identifying |
problems, improving performance, | T

and refining system design. S

and proper worki 0
components togethei
system meets \N

=

h 4




(Human Body and-its D!
1. Consider your|

ar i system comprising subsystems such as the circulatory

; neurological system, and digestive system. The
ardiovascular system circulates blood. The respiratory system
supplies oxygen, and the cerebral system processes information.
Individually, each has a distinct function yet collaborates to ensure

our survival and well-being.

2. DNA is like a blueprint for life. It's a system that contains all the
instructions for an organism to grow, develop, and reproduce,
passed down from generation to generation. Each cell in our body
reads this blueprint to know what to do. When all the DNA in a single
human cell is extended, it measures about two meters in length. The
total long of the DNA in your body extends to the Sun and back more

\____thansixhundred times. ¥

1.1.1.3 Environment
The environment of a system includes everythin ternal ystem that
interacts with it. It consists of all.e OF

ﬁ Hat “affect the system's
operation. Understanding the of \a

F\d system is important as it
influences the system 0 ehavior by providing inputs and
receiving outputs. Inte § s adjust to changes in their environment to
continue thej flonatity. There are several properties of a system's

- J\P at affect system design and its functionality. Two of these
properties are described as follows:
Static vs. Dynamic:

* Static: The environment remains unchanged unless the system provides
an output. There are no changes occurring in the environment while the
system is working internally.

* Dynamic: The environment can change independently of the system’s
output. The system must account for changes that occur over time in the
environment.

Deterministic vs. Non-deterministic;

* Deterministic: A deterministic system is characterized by its fully known
and certain impact of its output on the environment.

* Non-deterministic: The impact of the system's output on the

environment is characterized by inherent uncertainty, % ness, or
probability. X (©
1.1.1.4 Communication B | @0@

» Communication and interactio
functioning of a system

A
st\;@a mponents is key to the

“tomponents work together in an

organized and smaq m :' nerto achieve the system's objectives. For
example, i g system the CPU communicates with memory to
fetcha in a biological system brain sends signals to muscles

toinitiate movement. T2



System’s Interaction with the Environment m
outputs.

Systems constantly interact with their environment

For example, a weather monitoring syste alve rom enwmnment
& Wee and future forecasts to
e interact and communicate with

sensors and provides the current stz ‘% '
users. In a computmg m YOIt
peripheral dewceg é‘ d scanners, and in a biological system animals

interact wi sther animals, forming a food chain.

mmts Wil workcin, groups to ;m-aﬁf m hsrthe th
 interact l;;!iﬂ dml"n They will then cm_ a sxsmm mag on posterp

Activity: Design a Simple System -
Objective: To apply the principles of system desagn and understand the process
- of creating a functional system.
Required Material: Computers or tablets with dlagrammmg software (e.g.,
Lucidchart), paper, pencils, markers. :

Activity Type: Pair :
Activity Tasks Detail: Begin with an introduction where the teacher presents an

example of a simple system. Students will then work in pairs to define the
objective of their chosen system, list its components, describe their interactions,
and outline the system's environment. The pairs will use d;agrammln are

to create a system prototype or diagram. Finally, they gns
to the class in a review and feedback: sess: o ?
Output: Each pair wﬂl produce fste @ ram and receive
feedbackto refine their d ..ua ‘

a.(




1.2 Types of Systems _ (, x @ "

Systems can be broa EM es, mamely natural and artificial
systems. Understand \ % ées and similarities between these types
helps us ap m across various fields. Natural systems are naturally

builtan ature without human intervention. While artificial systems are
created by humans to fulfill specific needs or purposes.

Galaxy a Natural System y Screw gaugé an Artificial &
Fig. 1.4 Examples of Systems

1.2.1 Natural Systems

Natural systems are those tha ex| ir
human involvement. ne

systems are of variou zes, from very tiny ob_jects like atoms and cells
in our body like forests, oceans and the cosmos. Following are
exampl atural systems that exists in nature.

. 1.2.1.1 Physical Systems :

Physical systems are composed of physical components and governed by the
laws of physics. They include things ranging from sub atomic particles, atoms, to
planets, stars, galaxies, and cosmos. Physical systems, like any kind of matter,
emerge from the interactions of electrons, protons, neutrons and sub-atomic
particles which are governed by electric and atomic forces. For example
hydrogen gas (H) is formed when an electron, proton, and neutron combine,

following the rules of physics and natural forces.

1.2.1.2 Chemical Systems

Chemical systems involve substances and their interactions, transformations,
and reactions. They are governed by the laws of chemistry. Chemical systems
emerge from physical systems when atoms and molecules interact and bond

according to chemical principles, forming new substances xample, a
‘cnemical system like water (H;0) is formed wh e ond with
oxygen atoms, following chemical rubes

1.2.1.3 Biological Sys ms
Biological systems ¢ gaﬁlsms and their interactions. They are
governed by h 6‘cesses such as growth, reproduction, and -

metabol W systems emerge from chemical systems when molecules




interact in complex ways to form living cells, which then organize into tissues,
organs, and organisms. '
; 5

o\ (GO
.1.4 Psychological Systems ol ﬂ@ﬁ@d‘g |
Psychological systems involve the mi an \or. hey include thoughts,
emotions, and mental ) ¥ by the principles of Psychology.

Psychological systems iological systems when the brain's physical

and chemi s'give rise to thoughts, emotions, and behaviors, which
are influenc an individual's experiences and environment,

| Activity : Interactive Simulation :
‘The purpose of this activity is with the aim of understanding how variability
affects the system of interest. 258

'Materials Needed: Computers or tablets witt internet access and online
simulation tools (like an ecosystem simulator). |

Activity Tasks Detail: Individual or Group Assignments The teacher will begin by

explaining what system dynamics entail as well as provide an overview on how
‘the simulation will be implemented. Students will then work with the simulation
tool, manipulating different variables and analyzing how the system reacts. Using
‘an S-curve to review their results, the students will be reflecting on how changes
[impact the entire system during the discussion. The teacher will emphasize that
\all these parts are integrated and balanced, and the students Aty

aspect during their conversation.

willep Cige BYRNRITE »

Artificial syst N“- e created and developed by people so that they may fulfill
certain functions or address certain issues. These systems can be as small as a
wheel or as large as the United Nations. Each system is designed very
deliberately to perform the task, improve the efficiency of the processes, and
provide solutions to various issues in different sectors. P
Artificial systems are a vital part of the contemporary society because they
reinforce productivity, solve complex problems, and improve people's well-
being. These are systems such as knowledge management systems, engineering
achievement systems and indeed social systems which are the framework of
success of human civilization. There are different types of artificial systems, some
of which are described below: :

1.2.2,1 Knowledge Systems

A knowledge system is unique because it is developed m’@mces&
facilitate, store, retrieve and manage information: T--! acilitate in
managing and utilizing the resources ofkne 2 € vely for the purpose of

decision-making, learning and proble
Nl ‘“ﬂ ;

S £



1. Mathematics: Mathematics is a field of _ @n@’ studied to focus
' * problems connected to a ts, forms, structures, and

patterns. o %\5! E l\ \/5 i
2. Logic: Logicis a t\?;-\s el consisting of concepts and strategies on
identifyi a@ssessing rationale. That is why it is a basis of all logical

thin cesses and practice of critical analysis.

3. Databases: A database system can best be described as software for
managing data, particularly to enable easy retrieval, management, and
updating of data. Some of the exam ples are relational database management
system like MySQL while others are NoSQL database management system
like MongoDB. : :

4. Information Management Systems: These are specific applications
developed with the purpose of capturing, archiving, organizing, and
disseminating data.

1.2.2.2 Engineering Systems
Products developed by engineers are complex frameworks or devices that apply

engineering concepts to perform certain tasks or sol te hallenges.
These are some examples of how engineers oL elop systems
according to their own special medge rspective, given to them

through their origina
1. Civil Engineeri

I
)

[ises, rea sbridges and even maintaining these structures.
: ﬂ‘: a structure used to provide.a passage over water, valleys or
roadsis termed a bridge. | '

2. Mechanical Engineering Systems: Engage in planning and creating devices
that make utilization of forces from outside to accomplish work, For instance,
arobotic arm applied in assembly line for packaging of products in factories,

3. Chemical Engineering Systems: Focuses on converting raw materials into
useful products through chemical processes, considering internal molecular
interactions. For example, a water treatment plant that purifies water using
chemical processes like coagulation and filtration. :

4. Electrical Engineering Systems: Involves the study and application of
electricity, electronics, and electromagnetism to develop electrical systems.
For example a home automatiori system that controls lighting, heating, and

security using a smartphone app. This system uses electri @@@énd power
to operate various home appliances and s ;
5. Software Engineering Systems: %\ﬁm
and maintaining s gftwaretg perform-cerftain tasks eradicating érrors. For
instance, an ing a library in tracking books, users as well as

f designing, deﬁeloping,




Ty Tidbits ),

artificial system created for efficient

«  The Metro Train Si2te V" sVa
H ‘ ihway System consists of tracks, trains, stations, and

i sperns that transport people between locations.

electric traffic lights were built in Cleveland, Ohio, in 1914. Modern
traffic systems use smart sensors and Al to enhance safety and flow.

* Al systems; such as Siri and Alexa, can recognize and respond to human
speech. These examples demonstrate how computer systems may interact
with humans naturally through complicated algorithms and data processing.

* Virtual Reality (VR): Immersive digital worlds enable exploration and
interaction as if you were physically present. This technology has several

N applications, including gaming, teaching, and astronaut training. v

1.2.2.3 Social Systems -

Social systems refer to structured frameworks established by indivi to
effectively handle social interactions, organizatio ap

communal endeavors. The basic goal Qﬁ these sys
provide services, and facilitate social canpett
1. Academic institutions “ tprovide educational services to
students. Schools, co ﬁymersities are examples of educational
institutions t danstruction via the use of administrative, teaching,
and suppo

2. Governments: Organizational institutions that wield authority and control
over a community or country. Examples include democratic systems, where
representatives are elected and authoritarian regimes, where power is
centralized. _ o)
3. Organizations: are entities formed to achieve specific goals and are often
structured hierarchically with well-defined roles and. responsibilities. Examples
include corporations like Apple and non-profit organizations such as the Edhi
Foundation. ;




aquired "terial. Computers or tablets with internet access, city simulation
, gﬂme (e.g. SimCtty) :

Activity Type: Pair (Group of two students) | ;
Activity Tasks Detail: Begin with an introduction to the simulation game,
explammg 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, challe 1ges,
and strategies. The teacher will link these experiences to system mnagem
concepts discussed in class.
Output: Hands-on gameplay expenence and reflection on system management
challenges and strategies.

1.3 System and Science @m
Knowledge is our understandi ‘{fw ‘universe around and
within us. Science is a.gyistema i understandmg Science can

aI science and design science. Both natural

workings While in desugn science, sc:entists create new systems (artifacts) to
solve problems or achieve specific goals. Each type of science addresses different
systems and questions, and therefore follows different scientific methods.

1.3.1 Natural Science
Natural science is meant to uncover the
objectivity and functionality of natural
systems in the natural world. Its nature is
descriptive, meaning that the scientists
seeks to understand and describe
natural phenomena. To achieve th:s
natural scientists follow the empin

cycle of natural scnence as
Figure 1.6.



1.3.2 Design Science - | , Yd

* - Design Science is focused ondesignipy @E&E@aﬂ g artifacts (tools, systems,
methods) ta achi , E J9als- The nature of design science is

- prescriptive, me WA s to prescribe and create artificial systems. To

aghie\W@ ience researchers follow the regulative cycle.

Example

» Natural Science: Studying the ecosystem of a forest to understand how
different species interact (descriptive). : :

* Design Science: Developing a new software system to manage forest data
and improve conservation efforts (prescriptive). ;

Solution

Z Problem
Evaluation

Investigation/ldentification

Regulatfve Cycle

Solution
Implementation

ay" e

b iR Science -

Computerstience is the study of how computers work, including at what they

can do and their limitations. To understand computer science, we use methods of

both design science and natural science. :
1.3.3.1 Natural Science of Computer Science

Natural science of computer science focuses on finding the basic rules that

control how computer systems work. This involve the study of various algorithms

- and their characteristics. : :

« Study of Algorithms: Researchers analyze existing algorithms to.
understand their efficiency and limitations. For example, studying different
sorting algorithms and their characteristics which arrange given data in an
order, like QuickSort or MergeSort. To understand their speed and how they

perform with different kinds of data. ;
i vi@@mwrtools
and systems to make them work better, &40
y Software rchers create new tools or

1.3.3.2 Design Science of Computer Science
Design science of computers focuses on creatin
* Development of Ne vz ,*
' : ‘t‘gjo s. For example: Designing a new
makes it easier for developers to write secure -

NOT FOR SALE PESRP




-+ Improvement of Computer Systems: Re ﬁ@ﬁ@@@ gnhancing
existing systems to perform better 3 ai; ng a more efficient
database management sys tca 1 er amounts of data faster
and with fewer e S“w o=

1.4 Computer as e _
A computers x system designed to process data and perform tasks
according'te aset of instructions. : ]

1.4.1 Objective

The main objective of a computeris to perform computations, process data, and
execute different tasks efficiently. For example, a personal computer's objective
is to run software applications such as word processors, web browsers, and
games through various computational processes.

14.2 Components

A computer composed of many essential components that operate in
conjunction. These components include:

Interface Components: :
Interface components refer to the fundamental parts of a computer system,
including input devices such as the keyboard and mouse, which users to

interact with the computer. ©)
Computer output devices, such as monitars at W@‘é sed to present
or generate results from the co n’é}m 5 TN
Processing Compon = N
 The processing < E)\:}D&a computer consist of the CPU, which acts as

il ' ni

the Centra| t responsible for computations and executing

instructions for the CPU, whereas Storage (Hard Drive or SSD) is a permanent
storage for data and software needed for future processing.

* - The operating system is responsible for receiving information from interface
components and determining the appropriate actions to take.

* Application software refers to programs that are executed by the operating
system when required to perform one or more specified tasks.

Communication Components: 5

Communication components in a computer refer to the physical elements that

provide communication between different components of the computer.

* In a computer, the motherboard serves as the primary circuit board that
interconnects all components by using cables and circuits. o |

* A system bus is a collection of electrically conducti @) transmit

/@

data between the CPU and all other i acted & ponents. There are

three distinct types of buses: essH , and control bus. These
buses provide thed&w&ﬁg i ress of data or instructions, and
control signals from Jto 0

ther components concurrently.
N o T




Fig. 1.8 Computer System and its components
9 f pone m@ﬁ@

-1.4.3 Inie:actionsa:rmng Components R f@{j\‘::)v- '
The components of a compute ’ntiﬁ{&ﬁiﬂi{éﬂl\ﬁgher to perform tasks. For
example when you n {I{ILH \\ U mouse or keyboard, several

components of ya'urd @;\iﬁ@ ct seamlessly to make this action happen.

Here's a step-t  explanation of the process:

1. User @ t'or Input. You double-click on a file icon using your mouse or
press a key combination to open a file. For example you double-click on a
document named “report.docx" on your desktop. |

2. Input Device. The mouse or keyboard sends a- signal to the computer
indicating that you want to open the file. For example, the mouse sends
sensory input to the computer's operating system through the USB
connection.

Activity: The Journey of Data
jectives: Students will discover how computer components work together
1o process and display data. .
Required Material: Markers, index cards, and a

 Pair-based activity: Tasks Begi >rocessing in

4 fach pair will present their flowcharts and
discussionto highlight key points. |
ifipnoved- presentation and debating skills, as well as

| stream from input tc




e A —

Ty

1.4.4 Environmen ' ﬁ

The computer syste tin

with the com ple: . &

+ Po ly: Provides electrical power to allow the computer to work.

* Network: Connects the computerto other systems and the Internet.

* Peripherals: Include printers, scanners, and external discs that expand the
computer's capabilities. :

1.4.5 Interaction with the Environment

A computer interacts with its environment to perform its functions. For examples:

* User Input: A user types on the keyboard, and the computer processes the
input to display text on the screen,

* Network Communication: The computer sends and receives data over the
internet to browse websites or download files.

* Power Supply: The computer relies on a stable power supply to function
' correctly. ' .

cludes any external devices that interact

0

ective: Students will learn by
ired Material: Physicol computer parts (CPU, RAM, etc), diagrams of
st syatems-worksheets for labeling and note-taking. : :
\ctivity Type: Group (Small groups of 3-4 students) -
. Tasks Detail: The teacher will start with an overview of key computer
companents. Students will then work in small groups identifying and labeling
computer parts using worksheets. Groups will present their findings in a session,
| followed by aQ&A where the teacher clarifies any misunderstandings.
 Output: Labeled worksheets, enhanced presentation skills, and a deeper
understanding of computer components.

1.5 The Architecture of von Neumann Computers -
The Von Neumann architecture is a computer paradigm that delineates a system .
in which the hardware of the computer has four primary components: the
memory, the Central Processing Unit (CPU), input mechanis d output
mechanisms. This model is called the John von N @ eumann
model named in honor of the mathematici n’ﬁ\@ ist Who contributed to
its developmentduring e 1940s. O.@ '
1.5.1 Components
£, b
O

Now we will | erview of the key parts that constitute the
architect n Neumann computer.

par——




. Memory: Contains both i ions (rg r'uired
for CPU processing, | %’n ider the RAM of your computer: when a
dLi2g

program starts | | od into RAM to enable faster execution compared to
whe%ﬂgﬁf@ﬂ e hard disk. '
. Cen cessing Unit (CPU): Performs addition and subtraction, and

executes commands provided by the memory. The system has two main
components! the Arithmetic Logic Unit (ALU) and the Control Unit (CU).
The Arithmetic Logic Unit (ALU) performs mathematical computations and
logical operations. : : :

A Control Unit (CU) is'a peripheral that governs the activities of the CPU by
instructing the ALU and memory to execute tasks according to the
program instructions. It ensures the proper and timely execution of duties
by all the other components.

When doing the calculation 2 + 2 on a calculator application, the
Arithmetic Logic Unit (ALU) handles the numerical values while the control
Unit (CU) supervises the whole procedure. -

. Input Devices: Enable users to input data and in i@@@@he
computer system. ?o
L

lllustrative examples include ke @ microphone, Entering
2 PU Tor subsequent processing. -

text on the keybo d tran _
. Output Devices: Present(s unicate the outcomes of the tasks

[Me=0

~ executed by tet. :
Considef’ ance, a monitor and printer. Upon completion of data
pro g, the CPU transmits the outcome to the monitor for visual
display.

A system bus is a communication mechanism that facilitates the
movement of data between components inside a computational system. It
comprises: = ;

Data Bus: Transports data. .

Address Bus: Maintains data destination information.

Control Bus: Transports control electrical signals.

W}g. 1.9 Voy Neumann computer Architecture




1,5.2 Working (e ;
The Von Neumann aréhit w sses three essential stages for a CPU to
carry outinstructions, n \'ﬁ_‘—‘ ieval, interpretation, execution, and storage. To
demonstrﬁaﬁw ure, we will use the example two-digit addition with a
basic calc application.
* Fetching:
Description: The central processing unit retrieves an instruction from the
computer's memory. This instruction specifies the operation to be
executed by the CPU. '
Hardware Components: Memory, CPU (Program Counter (PC), Instruction
Register (IR)).
Specification: The Program Counter (PC) stores the memory address of the
~ subsequent instruction. Once the address is stored in memory, the

instruction located at that location is retrieved and placed into the
Instruction Register (IR). : .

* Decoding: :

In order to determine the hecessary action, the Control Unimecodes
the instruction. ~ = V0 |
Comprising Components: Contro ) \dw
Detail: The control unit (CU) * the opce peration code) of the
instruction and determi fequired procedures and data. :

~* Execution: E& \J - '
Descripti rocesses the instruction. When the instruction .
involv putation, it is executed by the Arithmetic Logic Unit (ALU).

Any task that requires transferring data between several locations is
managed by the CU.
Involved Components: ALU, CU.
Detail: The Arithmetic and Logic Unit (ALU) carries out mathematical and
logical calculations, while the Control Unit (CU) handles data transmission
activities. :
* Storing: Description: The outcome of the computation is either returned
to memory or sent to an output device,
Involved Components: Memory and Output Device.
Specification: The outcome is either stored in a designated memory
location or sent to an output device, such as a display. .
1.5.3 Characteristics
Following are the key characteristics of the Von Neum Herarn
1. Single Memory Store: Both program instruction S and data are edinthe
same memory space. For example ina co ‘.& , both the game's -
code and the data (like r player positions) are stored in the same
- RAM. A A
2. Sequential E |>s€r|9 %}L\ﬁ“ctions are processed one after another in a
sequel%ﬁwm&) e, when your computer runs a program, it follows the
steps one'by one in the order they are written, ‘

ann




3. Stored Program Concept: Progr. are ste --'-_"- ory and can be
changed by the computer. Far - eN you update a software
program, the new instructi eold onesin memory.

ages

1.54. At:l\.mﬂtagei—’!1
The advanta Rﬂd

are dis \

Advan :

* Simplified Design: By combining instructions and data into a single
Mmemory area, architecture is simplified.

*  Flexibility: Programs can be easily changed by changing memory
contents. .

Disadvantages: : :

* The Von Neumann bottieneck occurs when a single memory area limits the
CPU's ability to retrieve instructions and data quickly. -

* Security Risks: Having data and instructions stored in the same area poses a
problem where one Program can alter another's instructions in 3 manner that
is security risk. The Von Neumann architecture is a key important aspect of
the design and structure of many computers, serving as a model on
how they operate. It is like 3 recipe fed into u@m follows it

exactly ensuring that both data, ﬁ' Pproperly processed.

i
L%ﬁf?ﬁtages of Von Neumann computer architecture

However, this model h evalution of computing i

_specifi ed for data processing -and the performance of various
operations. These systems can range from simple technological tools, such as

as
technology, despi imitation,\ \\ =
1.6 Computing S%@ : -
A comgwg uctured set of hardware and software components

in the following simple terms. : |
* Hardware of a computer system refers to the tangible components of the
system. These include the Central Processing Unit (CPU), Random Access
Memory (RAM), storage devices, and input and output devices.
* Software refers to a collection of instructions that dictate the :
' requirements and actions that hardware must do. There exist mimary
are

categories. System software and application soﬁ@%@’@
| applications

encompasses the Operating System ( )& % .
responsible for managing thq*\:o- ng ﬁgd » such as Windows,
macOs§, and Linux di ributions/ ion software refers to software
applications that a%ﬁ% veloped to carry out certain functions
for the usgw\@g\ processors, web browsers, and games.

18_| NOT FOR SALE-PESRP




ce \that’ enables the hardware
components to funcfion: t\ele icity, the hardware components
_cannot function, and the compliting system will not operate.
Ni\';' ys‘.temsl , )
Systémscome in various types, some of these include the followings:
1. Computer, 2. Software Systems, 3. Computer Networks, and the 4. Internet.
Computers as a system has been discussed in previous sections, while the
remaining two computing systems are described in this section.
1.6.2 Computer Network as Systems
A computer network connects multiple computers and devices, enabling the
efficient exchange of resources and information.
1.6.2.1 Objectives
* . Resource Sharing: Allow muttiple users to share resources like files, printers,
and internet access within an office or other setti ngs. :

* Communication: Enable efficient communication between devices and

| users. : '

* _ Data Management: Facilitate easy data management and colla ion.
1.6.2.2 Components ' @ @O
* Networking Hardware: ' ﬁz g

Routers: Routers are devices %@A@: kets between their

~ networks. - &
Switches; Switch
communicati o

s: A physical medium for data transfer.

»  Network Software: - '
Protocols: Rules and conventions for data exchange such as TCP/IP.
Network Operating Systems: Software that manages network resources,

=

such as Windows Server.
1.6.2.3 Environment : :
A computer network operates in various environments, such as office buildings,
data centers, or across the globe via the Internet. The environment influences
network design, security, and performance.
1.6,2.4 Types of Computer Networks |
* Local Area Network (LAN): Connects computers in a specific area, such as
a single building or school. For example, an office network that connects
everyone, Employee PCs and printers.
¢« Wide Area Network (WAN): connects computers across la @@raphic
&

* Electricity: Electricity is the

ices in a network and facilitate -

regions, such as cities, nations, and even co - , consider

- the Internet which links computers (o i _
* In summary, a co er_ne W rtant system that enables
resource sharing a Tiunication among connected devices, using

hardware an

mponents that work together seamlessly to




1.6.3 Internetas a System AT Jloesas
The Internet is a vast and c %hed to connect multiple
networks worldwide; (i % » public, academic, business, and

government networks.\It

data .!‘*ﬁf e
P (Transmission Control Protocol/Iinternet Protocol): The core

protocols that govern data transmission overthe Internet.

*  UserDatagram Protocol (UDP): Faster but less reliable. ,

* FileTransfer Protocol (FTP): Used for Transforming files between computers,

* Postoffice Protocol (POP): Used for retrieving emails from server/netwrok.

1.6.3.2 Interaction among Components

The components of the Internet interact with each other to perform different

tasks. For example when a user requests a web page througﬁ a web browser,

several components of the Internet work together to display its contents on the

user's screen. - : :

1.6.3.3 Environment . .

The Internet operates in a diverse and dynamic environment, connecti g various

types of networks across different locations, includi @ es, data

centers, and mobile networks. This enviranme W‘g@j&m esign, security,

A :

and performance of the Internet.

objective is to facilitate communication and
puters and users globally. -

worksheet. In a group sharing session, students will discuss their findings.
will engage in a discussion to highlight key points, and students will begin preparing
- ashort presentation on a computing system for the next class.

Output: Completed worksheets, group insights, and a short presentation on a
{ chosen computing system.

|

( Ti.dbitsq

thernet Systems :
1. When you send an email or browse the internet, data travels through cables and airwaves
across the world in just seconds. It's like send ing a letter that gets delivered instantly,
regardiess of distance! : . _ -

2. The internet is one of the largest man-made systems ever created. It's a vast network of
interconnected computers that communicate with each other to share informati uch like

how our brain's neurons communicate. When you send a message ultiple
(]

networks before reaching its destination, all withiprseconds

3. Data on the4nternet travels at nea -

4. There are over 1.5 billion N qsites\onithe internet today, and more than 4 billion people are

\ connected tothe ';*QW% ally. That's more than half of the world’s population! )
T \I \‘U\‘J 7 =
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_ Su ?m  ies
Asystemisa cg“eﬂ%‘p@tg@  together to achieve a common
goal. dg; QR\S\, i
A m@ ibed by its objective, components, communication
0

3 mponents and environment in which it works.

Components are the building blocks of any system. Each component
plays a specific role and contributes to the overall functionality of the
system. : |
The environment of a system includes everything external to the system
that interacts with it. It consists of all external factors that affect system’s
operation.

Systems can be broadly categorized into two types, namely natural and
artificial systems.

Natural systems are those that exist in nature and operate i%gﬁ?endently

of humaninvolvement. @@
Artificial systems are designed.an ﬁﬁ% ans.
Social systems a wmm eated by humans to manage

social relations \{q/ » and community activities,
Computer-scign e study of how computers work. It looks at what
co an do and what limitations they have. ;

A computer is a complex system designed to process data and perform
tasks according to a set of instructions.

The Von Neumann architecture involves several key steps for a CPU to
execute instructions, including fetching, decoding, executing, and
storing. ,

System software is the basic software that helps a computer run and
manage its hardware and software resources.

Application software is the software designed to help users perform
specific tasks or activities.

SN\ cON
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~

riman 10f asystem?
a) o] work mdependently b) To achieve a common goal
c) To create new systems d) To provide entertainment
What is one of the fundamental concepts of any system?

a) ltssize b) Itsobjective ¢) Itsage d) Itsprice
What is an example of a simple system?

a) Ahuman body b) Acomputer network
P Athermostatregulatmg temperature d) Theinternet

What type of environment remains unchanged unless the system
providesano \.l‘*.;:."._}t" 3

a) Dynamic b) Static

c) Deterministic " d) Non- determmlstlc

What are the basic components of a system?

a) Users, hardware, software @ﬁg

b) Objectives, components FORK W ion
<) Inputs, cutputs, pro S

d) Sensors, actuga

What co L';.'- TR\ T e 1y o BEJLEW]S aimto Understand?
a) g -'-"\w:..\;-u '
b) tem interactions and development over tlme

o Software applications

d) Network security :
What role does the Operating System (OS) playinacomputer?

a) It performs calculations and executes instructions

b) Ittemporarily stores data and instructions for the CPU

c) It receives input from interface components and decides what to
dowithiit

d) Itprovideslong-term storage of data and software

Which of the fnltowmg des ribes the Von Neumann architecture's main
characterist

a) Separate memory for data and instructions

b) Parallel execution of instructions

Q) Smglememorystoreforbothprogramm 4- .
d) Multiple CPUsfor different task: q:
\ & h jecture?

a) Complex degignd ﬁs ate friemory spaces

programs stored in memory
ol e fo single memory space for instructions and data
Tlexibility in executing instructions




10.

£

Which of the following transports data insi ‘__.- ARy
components? A
a)  Control Unit W Q

| c) Mem: Processor
hort Questions; mm\

S
1. Defin Whatare its basic components?

2. Di ate between natural and artificial Systems.
3

4
5

Describe the main components of 3 computer system.
Listand describe the types of com puting systems.

. What are the main components of the Von Neumann architecture?
6.
7. What are the four main steps in the Von Neumann architecture's instruction

What is the Von Neumann computer architecture? List its key components.

cycle?

8. What is the Von Neumann bottleneck?
9.

What is a key advantage of the \ion Ney mann architecture?

10. What are the three main requirements for a computing system to function?
Long Questions ' :
1

Define and describe the concept of a_system. Explain th ndamental
components, objectives, environment and methods unication
within a system. p O

Differentiate between natu _ @ systems. Discuss their
characteristics, fupctio relevant examples,

Examine the reiat%@we systems and different branches of science,
including n Atual, €, design science, and computer science. How do
j"! s _utilize system theory to understand and improve their
tive fields? Provide specific examples to support your analysis,

Explore the different types of computing systems such as computers,
software systems, computer networks, and the internet,

Describe the main characteristics of a computer as a system, including its
objectives, components, and interactions among these components.

Explain the Von Neumann architecture of a computer. Include a discussion on
the main components, their functions, and the step-by-step process of how
the architecture operates. .
Provide a’ detailed explanation of how a computer interacts with its
environment. Include examples of user input, network communication, and
power supply. _ - ]

Describe the process of retrieving and displaying a file usi @

based on the interactions among different s, Frovide a step-by-
step explanation of how input s pro % ferred, and results are
displayed on the screen, “

O&Qm N
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Introduction _ :!E!S

Understanding number systems is furg enta %ﬂ»‘ @c:ence and digital
electronics. This chapter will del %“% bering systems, their
puters. We will cover the following

applications, and how

topics: )
Differe IAg Systems: decimal, binary, hexadecimal, and octal.

Binary number system in computers, .

Machine-level data representation.

Representation of whole and real numbers.

Binary arithmetic operations.

Common text encoding schemes: ASCll and Unicode.

File formats and extensions.

Key terms in data representation.

Binary data manipulation and conversion.

10 Encoding schemes.

11. Differences between file formats.

12. Sto;lmg ml;ages auscho and video in computers. o

2.1 Numbering Systems

Numbering systems are essential i in comp in e basis for

representing, storing, and proce erlng systems help

iy

WENO VA WN

computers perform tasks fike - ;‘ * orage, and data transfer. These
systems allow comput . -.~ : varlous kinds of information, such as text,
colors,and m aﬁe s. Here is a description of a few numbering systems:
2.1.1 Dec ystem

The decimal number system is a base-10 number system that consists of digit
from 0 to 9 and we use it in everyday life. That's why each digit of the number
represents a power of 10. In the decimal system the place values starting from
the rightmost digits are 10°, 10, 10°, and so on. For example, the decimal number
523 means: _

5x10°+2x10"'+3x10°=500+ 20 + 3 =523

2.1.2 Binary System

In binary, the place values are arranged from the right to left, starting with 2°, and
ending at 2"where each position represents a power of 2. For example, the
* binary number 1011 can be converted to decimal as follows:

1 x2+0x22+1x2'+1x2°= a+o+2+1- @
Computers work in binary system espec % be G@@} its well with
g

er on or off. These

electronics, Digital circuits have t
- states are easily repre its: 1 represent ON, and 0
represnets OFF. When board the computer translates every

-



=

g are all, at their
Is later in this chapter.

letter to a binary. Similarly, number, tex
lowest level, reduced to binary. We sha |
When you type a letter on your ke ( he‘tomputer converts it into a binary
code. Similarly, all types mbers, text, images, and sounds,

are ultimatel down into binary code. We will explore it further later in
this cha |
2.1.2.1 Conversion from Decimal to Binary

The following algorithm translate 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. Meaning it is represented by the remaindersand it's read from the bottom to
the top of the binary number. & e
Example: Convert 83 to binary

83 /2 = 41 remainder 1
41/ 2 = 20 remainder 1

The above steps are graphically shown in Figure 2.1. If the remainders are read
from bottom to top then it gives the required result in binary, which is 1010011.

M
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~ Class 2 el @‘_”
: Eagh sfudentwil take\his or her marks from 8"
¢ T ert-them from decimal to binary. For

studantiscore 85 in Math, he/she will convert 85 to binary

2. Clock Time Conversion: Students will be given various times of the
- day and asked to convert them into binary. For instance, 3:45 PM would
be converted as follows:

Hours (15)= 1111

Minutes (45)= 101101

3. Write your sleeping time in binary.

2.1.3 Octal System

Octal is a positional numeral system with base eight, which implies that a digit to
be used ranges from 0 to 7. The last digit is a single digit power of 8 while the
~other digits are the coefficients. In the decimal system P s starting
fromthe 8’, 8', 8’ and so on. For examgle, e ans, 1x8°+ 5x

81+7X30=64+40+7=11110. .

Each octal digit repre il hre \( its) because the octal system is
base-8, and the binary m se=2. This relationship arises from the fact that
8 is a power o ,27)- S0, each octal digit can be precisely represented by
three bi (bits). This means that any value from 0 to 7 in octal can be
converted-into a 3-bit binary number. This relationship makes conversion
between binary and octal straight forward. Table 2.1 shows the correspondence
between octal and binary digits:

Example: :

Consider the 9-bit binary number 110101011. This number can be divided into
groups of three : ' ; '

Bits from right to left:

110 101 011

- Each group of three bits corresponds to a single octal digit:
' 110=6




Octal | Binary

e @@M@W =
Q al 31?
MURSS B R R

4710
I 111
Table 2.1: Correspondence 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
t0 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.

2.1.3.1 Conversion from Decimal to Octal
The algorithm below translates a decimal number;i @o@(@m
1. To convert the decimal numbe @
Tk by 8| 83

btained quotientby 8. - 8j10 —i3

until one of the numbers 211 =13 T

=

resultsin0. -

5. Octal is a base eight number and the octal number 0 — 1
is the remainder read from the bottom up to the
top. ] , * Figure 2.2: Conversion from
Example: Convert 83 to octal S Decimal to Octal.
« 83/8=10remainder3
« 10/8=1remainder2
+ 1/8=0remainder 1

The above steps are graphically shown in Figure 2.2, Going up from bottom, the
remainder reading will give the desired result, that is 123 in the octal system.

T oy
Ll el
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When converting between number systems, double-check your remainders
and sums to ensure accuracy. Practice with different numbers to become
‘more comfortable with the conversion process.

2.1.4 Hexadecimal System

The hexadecimal is a base 16 number system w;th digit number from 0 to 9 and
alphabets from A to F; each digit represents 16 to the power of the position of the
digit. The letter A to F stand for the numeric value of 10 to 1§N'[he dlgItS in

hexadecimal move from right to Ieft m pEace val 16 16°..
anothers. For example, the hexad represented in
decimalas: %

1x162+Ax16‘}@j%m 6+10x16+3x1=256+160+3 =419,

The hexadecimal number system is not directly used by computers either. -
However, it provides an even more compact representation than octal. This
makes it easier for us to read and write large binary numbers.

This is because the hexadecimal system is base-16 and the binary system is base- -
2, therefore every single hexadecimal digit equals four binary bits. This
relationship stems from the fact that 16 is a power of 2 (16= 2%. This means that
any hexadecimal number between 0 and 15 then it can be converted into 4-bit
binary number.

Table 2. 2 illustrates conversion of hexadecimal to binary digits. Each group of
four bits corresponds to a single hexadecimal digit.

Example:

Therefore, the binary number 1101011010110010 equals to the hexadecimal
number D6B2. In case a binary number cannot be ruped our bits add

zero(s) to the left of the number tom fit.
- Q\\W\ ;i 0010




RS 0000

W 2 0010

: 3 0011

4 0100

5 0101

& 0110

7 0111

8 1000

9 1001

. A 1010

B 101"1

SN 3 ,ﬂo@(@m
. D O \Y\\Mt'aﬂ‘ﬂ 3
Tz AL AT
o R 1111 |
Table 2-.Mndenca between Hexadecimal and Binary Digits

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

2.1.4.1 Convertmg Declmai to Hexadecimal
The following algorithm converts a decimal number to hexadecnmalf

1.
2.
S

4.

Convert the decimal number to an absolute value by dlwdmg it hy 16.
Record the quotient and the remainder.

Continue dividing the quotient by 16 and write down tk

guotient is zero. o (
The hexadecimal number, as ﬁ% e gliesse
from bottom to to

Examplwo mxadeclmal



8/16 =

WWWO 0i— 88

Figure 2.3: Decimal
to Hexadecimal

- The above steps are graphically shown in Figure 2.3. Reading the remainders
fro .boom to top gives the required result, i.e,, 8F9 in hexadecimal.

4 Class activity

. &

2297 /16 = 143 remainder 9 \é
143/ 16 =%%r}r@“m@@® 43— 9 => 9

16

Find the following values and express them in hexadecimal, Discus:
~ findings with your classmates:
| "' MmimumAggtgmm

2.2 Data Represgptatinn'‘in Computing Systems
SFARproce and store alot of information. In the following section we

‘ntimeric data representation. :

2.2.1 Binary Encoding of Integers (Z) and Real Numbers (R)

When we store data in computers, especially numbers, it's important to

understand how they are represented and stored in memory. Let's explore how

different sizes of integer values are stored in 1, 2, and 4 bytes, and how both

positive and negative integers are handled. '

2.2.2 Whole Numbers (W) and Integers (2)

Integers, also known as whole numbers, are important elements in both

mathematics and computer science. Knowledge of these concepts is important

for primary computations, solving problems through programming, working

with data and designing algorithms.

2.2.2.1 Whole Numbers (W) -

Whole numbers are a set of non-negative integers, T @@@Md all the

positive integers. Mathematically, the set of who - L _

W={0,123,..}

In computing, whole nfm used to represent quantities that can't
m- b

be negative. Exa in number of students in a school, a person's age




balances. O

A 1-byte integer has s :
maximum value, 111 5. If all bits are off, it represents the

minlmum va ;ch Is U,U Similarly, using 2 or 4 bytes, we get more
bitsto s Iowmg us to store bigger values. If n is the number of bits, the
maximum value that can be represented is 2" -1 for examples |

» 1-Byte whole number (8 bits): Maximum value = 2°-1 = 255

e 2-Byte whole number (16 bits): Maximum value = 2" - 1 = 65,535

* _4-Bytewhole number (32 bits): Maximum value = 2*-1 = 4,294, 967 295
2.2.2.2 Integers (Z)

Integers extend the concept of whole numbers to include negatwe numbers. In

computer programming, we call them signed integers. The set Ff integers is
represented as:

in years, and grades, provided there are no HEW@ @g !EEdit point
its

are on, it represents the

Z={.,-3 -2-10123.}
To store both posnwe and negatwe values, one bit is reserved as the sign bit (the
most significant bit). If the sign bit is ON(1), the value is negative; otherwise, it is
posmve Usmg this system, the maxlmum positive val iethe bms redina
o available to stored a
valueisn 1 hence the maximum, yalug wilhbe e can use this formula to

compute the maxim :
Negative values s

section. W

2.2.2.3 Wegative Values and Two's Complement

To store negative values, computers use a method called two's complement. To
find the two's complement of a binary number, follow these steps:

1. Invert all the bits (change Os to 1s and 1sto 0s).

2. Add 1 to 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 two's complementis 11111011..

Lhe following

Minimum Integer Value -

For an 8-bit integer, we switch on the sign bit for the negative val nd turn all
bits ON. resulting in 11111111,. Except ’che first bit, we ta plement
and get 10000000, which is 128, Th[gs Tivahue asigned integer is
-128,i.e.-2”. The minim mva! a-2"", wherenis

the total number ofb |
« 2- Byte I'sfllmmumwalueﬂ----.'Z15 -32,768'




*  4-ByteInteger (32 bits): Minim lue = -2°
ey .sm"i&zg@f/@ﬁ

\

The reaib%l 158\ binary-and these ranges is that computers
e trs r§ \the ave two states: ON (1) and OFF (0). This

. riiBrysystem forms the foundation of all digital computing!
Top Tip: When working with different integer types, always
check whether the data type is signed or unsigned to avoid
unexpected results, especially when dea]mg with large values or
negative numbers. - /

Understanding how integers are stored in memory helps you appreciate the -
- inner workings of computers and ensures you can effectively work with different
data types in programming.

2.3 Storing Real Values in Computer Memory

In computers, real values, also known as floating-point numbers, are used to
represent number with fractions and/or decimals. - m

2.3.1 Understanding Floating-Paqj
Floating-point numbers (real val : similarly to scientific

notation as given bel@% | < |
A floating-poin ;% N x mantissa x 2 **", According to the above

formula, esented as 1.4375 x 2. To convert the fractional part of a real
(floating-point) number from decimal (base-10) to binary (base-2), multiply the
fractional part by 2 and write down the integral part of the result. Repeat this
process with the new fractional part until the value of the fractional part becomes

zero or until the required precision is achieved.
Steps for Conversion:
1. Identify the Fractional Part: Get the fractional part of the decimal number. For

instance, in the number 4.625, the integral part is 4 and the fractional part is 0.

625.
2. Convert the Fractional Part to Binary: Multiply the fractional part by 2, and -

write down the integer that is obtained. Repeat this process with the new
fractional part till it gets to 0 or untll then required number of imal places
is achieved. - @ @

Example: Converting 0.375 to Binany @W

1. Identify the Fractional art: F %{\&ﬁ\g@&@

2.Convertthe Fractlo




0.375x2 = 0.75 (Integer part: 0 @@@EH
0.75x2 =15 (Inte . W

Thej morded are 0, | S 02

3. Combi ts: Combine the binary representations of the integer parts
fromtopto bottom

0.375,,= 0.011,

In computing, it is critical to express real numbers in a binary form since it

facilitates computing and storage. This process involves converting both the

integer (decimal) and the fractional parts of a given number into binary. Two
commonly use standards for this representation are "Single precision (32-bit)"
and "Double Precision (64-bit)".

2.3.1.1 Single Precision (32-bit)

In this standard, 4 bytes (or 32 bits) are assigned where the 1st bit is the sign bit,
‘and the next 8 bits are for the exponent and the remaining 23 b| -
“mantissa.

Here the exponent can be range

The approximate rang%{\

Value fion | Sign Bit | Exponent (8 bits) Mantissa (23 bits) [ :
| Grouping fs 1 bit 8 bits 23 bits |
5.75 14375 x 22 0 10000001 1011100000000000000000 |
-5 75 - 1.4375 x 2% 1 10000001 1011 100000d00000000000 I
0.15625 125 x 273 0 01111101 0100000000000000000000
015625 | 125x7° i ! 01111101 0100000000000000000000

Table 2.3: 32-bit Floating Point Representation

Explanation:

Table 2.3 illustrates how 32-bit floating point values are represented in binary
form. Each floating point value is broken down into three main components: the
sign bit, the exponent, and the mantissa. \ (€O}

1. Grouping: This row explalns th%)blt i @3 bit floating point

format: 1 bit for the si rid 23 bits for the mantissa.




. 5.75: Representation: 14375x -

129, which is 10000 @a& representation of 0.4375 is
10111000000000

2. -5.75:Re MTS x 2° - Sign Bit: 1 (negative) - Exponent: 2 + 127
= 12%@@000@012 - Mantissa: The binary representation of 0.4375 is
10111000000000000000000,

3. 0.15625: Representation: 1.25 x 2 - Sign Bit: 0 (positive) - Exponent: -3 +127
= 124, which is 01111101, - Mantissa: The binary representation of 0.25 is
0100000000(}000000000000 ; |

4. -0.15625: Representation: -1.25 x 2° - Sign Bit: 1 (negative) - Exponent: -3
+127 = 124, whichis 01111101, - Mantissa: The binary representation of 0.25
is 01000000000000000000000,

This breakdown helps illustrate how floating point values are stored and

manipulated in computer systems

2.3.1.2 Double Precision (64-bit)

In double precision, the exponent is re
stored in a biased form, wrth abias
values can be determi 5

- Bias: 1023

. Waﬁ. The actual exponent values range from -1022 to +1023.
Therefore; the smallest and largest possible exponent values in double-
precision are.

» Minimum exponent: -1022

« Maximum exponent: +1023

We can perform the same steps given for the single-precision, except the
difference of the abovementioned values.

e exponent is
Al e of the actual exponent

The smallest positive number representable in single
precision is approximately 1.4 x 104 and in double
precision is approx1mately4 9x 107

When performing co
consider possible ro




g this operation, discuss with classmates

"
LSSl

The information about how real values is stored in computer memory help us
understand the precision and limitations of digital computation. With this
understanding of floating-point representation, it becomes possible to control

and manipulate these numbers in different ways.
2.4 Binary Arithmetic Operations

Arithmetic operations include addition, subtraction, multiplication jand division,
and are performed on two numbers at a time. Binary arithmetic operations are

similar to decimal operations but follow binary rules. Here's a-brig
the basic operations: ' = o@@
2.4.1 Addition & @ |

Binary addition uses on

Binary addition follows these simple rules:
1.0+0=0
2. 0+1=1
3.1+0=1 :
4. 1+ 1=0(withacarryof 1tothe next higher bit)

Example of Binary Addition
Example 1:

1101
+1011

11000 a
In this example: "o \o
+ 1+1=0(carry 1) O@@@ﬂ
« 0+1+1¢( ﬁ
e 1+0+ 1: E 1)
WF\J =1(carry 1 )

)

cofn

rview of

re, we will learn how to add binary

numbers and how to .Yaa\; the & n ition of negative binary numbers.
%
| Binary A ules '



2.4.2 Subtraction
In binary arithmetic, Siibtraction can also-be carried out by adding the two's

complementor th a ofthe's
Exampﬁw 5from 9in Binary
: inuend =9,,= 1001,

Subtrahend = 6,0—0110
Step 1: Find the Two's Complement of the Subtrahend
* Invertthe bitsof 0110,;
Inversion: 1001,
« Add 1tothe inverted number;
1001, + 1,=1010,=-6,,
Step 2: Add the Mmuend and the Two's Complement of the

Subtrahend
1001,+1010,= 10011,
Step 3: Discard the Carry Bit
10011, Discard carry 0011,=3,, '
So, 9-6=3. | @O@m

2.4.3 Multiplication
Binary numbers are base
binary numbers follo '
with simple , we will learn how to multiply binary numbers wrth
example.
Steps to Multiply Bmary 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.
3. Shift the partial results one place to the left for each new row, starting from
the second row.
4. Add all the partial results to get the final product.
Example
Let's multiply two binary numbers: 101,and 11,.
101
x 11

i
o ﬁéz\&mﬁ@@m@ G@
RS

NOT FOR SALE-PESRP (L3T..

g of only 0s and 1s. Multiplying




-

S s
e W&Umt (CPU) of a computer performs
\N ik inary multiplications every second to execute

2.4.3 Division - .
Binary division is similar to decimal division but only involves two digits: 0 and 1.
It follows steps like comparing, subtracting, and shifting, akin to long division in
the decimal system.

Steps of Binary Division
1. Compare: Compare the divisor with the current portion of the devidend.

2. Subtract: Subtract the divisor from the dividend portion if the dl soris Eess
than or equal to the dividend.

3. Shift: Shift the next binary digit from the dividend dow@ @

4. Repeat: Repeatthe process until all dlg of

Example @ -
Divide 1 TO ‘g@

10 ﬁ@m ep 1: Compare 10 with first two 11, subtract 10 from 11)

\ (Step 2: Bring down the next digit 0)

(Step 3: Compare 10 with 10, subtract 10 from iO) _
(Step 4: Bring down the next digit 0, no more (digits left)

der.
used. -

-10
7
Result: 1100,/10, =110,

_ Cl ctivity
Practicing Binary Division ez

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

Instructions:

1 Form groups of three to four students.
iz, Each group will solve the following binary division problems _

(a) 10101.+10;

(b) 11100,11, | | @W@ @.
© 190110;_*1012

3 eazh'stepafiyo -_ nprocess r:learly




- Text encoding schemes are et

2.5 Common Text Encoding

T Me ing characters from various
Qs\ N tthat computers can understand and process.

st common text encoding schemes used in computers:

languages and sy
Hereareso

2.5.1 ASCH

ASCIl is an acronym that stands for American Standard Code for Information
Interchange. It is a character encoding standard adopted for representing in
devices such as computers and similar systems that use text. Each alphabet,
number or symbol is given a code number between 0 and 127 as shown in Table
24, :

ASCIl enables different computers and devices to exchange text information
reliably. Let's encode the name of our country using ASCII,

"+ TheASClicodeforan upper case letter "P" is 80. -

* Thecodeforletter'a'in ASCllis 97. @ @YS@ :
8]

*  TheASCll code for the letter 'kis

e ltisinteresting to ‘ @Mr eletter 'i'is 105.

t
. intheASCIlco neletter 's' hasacode of 115.

The ASCII code is a numerical representation of characters in computer-based
system, particularly for alphabetic characters.
For example, the ASCII code of the character 'n'is 110.

‘Class activity
Write down your name. |
Find the ASCII code for each letter in your name. You can use
the ASCll tableto for your help.
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2.5.1 Extended ASC e % : ;
While the standard (ﬂk &}é\rﬁ:ﬁ%\es 128 characters, there is an|extended
version thatin 56 characters. This extended ASCII uses 8 bits and includes
additional » accented letters, and other.characters. However, the original
128 characters are the most commonly used and serves as the basis for text
representation in computers. - '

2.5.2 Unicode

Unicode is an attempt at mapping all graphic characters used in dny of the

. world's writing system. Unlike ASCII, which is limited to 7bits and can represent

Example: The letter ‘A’ is\Uni esented as, U+0041, is 01000
- binary formatan i sor 1 byte.
Let'slooka etters are represented in UTF-8;

only 128 characters, Unicode can represent over a million characters through

- different forms of encodings such as, UTF-8, UTF-16, and UTF-32. UTF is an

acronym that stands for Unicode Transformation Format.

without any problems. Therefore, ifwe

with ASCII. It means it can understand and t
perfectly fine with UTF-8 @

Example: The Urdu letter '.' is represented in Unicode as U+0628; its binary
formatis 11011000 10101000, means it takes 2 bytes. ' :

2.5.2.2 UTF-16 i
UTF-16 is another variable character encoding mechanism, althou%l:ﬁit uses
either 2 bytes or 4 bytes per character at most. Unlike UTE-8, it is not ¢ patible
with ASCIl, meaning it cannot translate ASCII code. |
Example: The letter Ain UTF-16is 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 qOOOOHO
00101000 in binary, which occupies 2 bytes of memory.

. 15 cOT
2.5.2.3 UTF-32 T @E@Eﬁ@“@
UTF-32 is a method of encoding Kg&\e;@ ength, with all characters

i
pe Ll

may look a little compli _ When it comes to space usage. |
Example: w et “A’ in UTF-32 is represented in binary as 00000000
00000000 00000000 07000001 whichis 4 bytes. I

stored in 4 bytes per cha very simple but at the same time it




2 6 Stormglmag | and \
Haveyoww‘ﬂ d how your favorite photos, songs, and movies are stored
on your uter or phone? Let's dive into. the fascinating world of digital

storage to understand how computers manage these different types of files.

Data size is usually expressed in byte and its mult:pies.
* 1Byte(B) =8Bits
« 1Kilobyte (KB) = 1024 Bytes
* 1Megabyte (MB) = 1024 Kilobytes
~ + 1Gigabyte (GB) = 1024 Megabytes
« 1Terabyte (TB) = 1024 Gigabytes
« 1 Petabyte (PB) = 1024 Terabytes
« 1Exabyte (EB) = 1024 Petabytes

+ 1Zettabyte (ZB) = 1024 Exa a @@YS@
\ AR ‘IYottabyte %\@ m %
L=

\N"h 2 irp”of tiny dots called pixels. Each pixel has a color, and the
combination of all these pixels forms the complete picture. Computers store
images using numbers to represent these colors.

Color Representation: - In a color image, each pixel's color can be represented -
by three numbers: Red, Green, and Blue (RGB). Each of these numbers typically
ranges from 0 to 255. - For example, a pixel with RGB values (255, 0, 0) will be
bright red.

Image File Formats: The following are Commonly used image formats for
photos - JPEG (Joint Photographic Expert Group). It compresses the image to
save space but might lose some quality. - PNG (Portable Network Graphics ):
Supports transparency and maintains high quality without losing data. - GIF
(Graphics Interchange Format): Used for simplée animations and images with few
colors.

e




2.6.4 How Comrﬁuters ‘?i't}re “*”he-;e F!!@f
All these files (|mages, audio, and videg)are -
they are represented by sequences-of s\ qn
Storage Devices: \

+ Hard Disk Dl'l (K

State Drive (SSD) Uses flash memory for faster access times and

At performance.

« Cloud Storage: Stores files on remote servers accessible via the internet,
providing flexibility and backup options.

~IBM created the first hard drive in 1956 which weighed over a ton }

and could only store 5,000,000 bytes which is much less than the
| storage required for even one high-quality song today.

This leads us to an understanding and appreciation of how images, audio and
videos are stored in the computers, allowing us to marvel at the underiymg
technology of our current digital age. Whether you're taking pictures, enjoying
music, or watching films, it all stems how computers manage information!

Summary
¢ In computing, numbering systems are cru @m foundation

for representing, storing,
+  Decimal numb

whlch base is 10 and the

digits involved o\ e commonly used in our daily lives,
. Binary is 2 ber system that compnses of only the digits 0 and 1.
“Eachgho gsentsa power of two.

: ctal number system is another number system that has eight as its
base; thus, it has eight digits 0 to7. Each digit represents a power of 8, this
can be expressed as 8 digit.

» The Hexadecimal numbering system is another type of number system with
base of 16, where the number 0 to 9 and alphabets A-F are used.

« Integers refers to the set of non-negative whole numbers, while whole
numbers are the complete numbers. They include zero and all the positive
integers, also positive zero.

- To store negative values, computers employ a techmque commonly known

astwo's complement.
» In computers, real values, which are nicknamed as ﬂoatmg point numbers

are used to represent numbers with fraction or decimal polnt
« Arithmetic operations mean addition, subtra on uttiplication, and
division performed on numbers in gi w arithmetic involves
performing these operatians &n n rm, or base 2.
. ASCII is an -. for (A andard Code for Information
Interchange. tt% i

NOT FOR oo __Ilgﬁﬁqldh_. i He




AT = é the nDrirmars £t T il
b wnartis lh,; :f”'_r\-',\_:,_l. Cilte er ce Detwi aen cir

(a) Uﬁsigned integs
(b) Signedhintege a larger range
(c) | are stored in ﬁoating-pointformat

ntegers are only used for positive numbers
e NNYleprecision, how many bits are used for the exponent?
(a) 23 bits (b)  8bits () 11 bits . (d) 52 bits

et e o R e y 5 =i ot = - | 1ei £l o - - i 3
- 5 The approximate range of values for single-precision floating-point

(a) 1.4x10%to03.4 x 10% (b) 1.4x10%t03.4x 10*
SR 4.9:»(‘l(’.)"?'z"'ﬂ::v'l.8}a<103'3ﬂ (d) 4.9:(10’“1501.8}(10"‘2‘ ,
. What are the tiny A0ts that make up an image called? _
(@ Pixels (b) Bits (c) Bytes (d) Nodes
U.Inan RGB color modei. what does RGB stand for? '

(a) Red, Gfeen,_ Blue (b)  Red, Gray, Black
(©) Right, Green, Blue (d) Red,G -Ef@{@m
Short Questions . - o '

What is the primary purpose of NCll e g scheme?

o

‘Whatis \{N"f\! 2ot values foran unsigned 2-byte integer?

Explain how a negative integer is represented in binary.

What is the benefit of using unsigned integers?

How does the number of bits affect the range of integer values? _
Why are whole numbers commonly used in computing for quantities that
cannot be negative? |

Pﬂ:‘d.m?'.#-w.m.—-‘

Long Questions .
1. Explain how characters are encoded using Unicode, Provide EXaﬁgles of

characters from different languages and their correspondin e code
paints. S o > :
2. Describe in detail how integersa }@@i@m memory.

3. Explain the process, decimal integer to ijts binary
representation aﬁg\ﬂv Include examples of both positive and

LD

(6]




negative intge
4. Performthe following blnary ari
a. Multiplication afT01.byh

by

1100
+ 1011

7. Convert the following numbers to 4-bit binary and add them:
(@) 7+(-4) |
(b) -5+3
8. Solve the following

& o W\@m

@@“@

(¢) 1000,-D

() Hggg
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Introduction

e ~ ..,-_.,___., (0 r:} A + ;
In this chapter, we will discuss t “{Smmj Io’@ﬁ, digital logic, and
difference between anﬁm ital\ s-We will also discuss several types
m oL 3

of gates, their truth ta n devices including half and full adders. At
the compiw Apter, you should be construct Boolean expressions,
simplify them, create truth table, and understand the basics of digital logic.

3.1 Basics of Digital Systems

Digital systems are the backbone of today's electronics and computing. They
manipulate digital information in the form of binary digits, which are eitherOor1
and are used in calculation devices such as calculators and computers, among
others, '

I g

Analog signals are signals that changes with time smoothly and continuously
over time. They can have any value within given range. Examples include voice
signal (speaking), body's temperature and radio-wave signals. Digital signals are
the signals which have only two values that are in the form of*0' @gﬁese are
utilized in digital electronics and computing 5YS %&w@@ | converter
(ADC) and digital to analog converte el

technological deve!opmg;% endg

I gglgnal | _Dllgltal Signal

: toperations in today's
ansmission and control of signals.

: Contihuous | Discrete
- - Infinite possible values | Finite (0 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 and smart phones. A

Digital to Analog Conversion (DAC): DAC is the conv \‘:{E@Wanalog

b fiuman to perceive
picted in figure 3. 1.

=

the information, forinsta ng“hfgm , QKC,«M

signals are converted to digital signals, maki ’”‘q'

NOT FOR SALE-PESRP
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ADC DAC

- A r . [ i ©\JF L ¥
."-.‘:E-i e 3.1, ﬂ.:‘-_’.ﬁ.-:._g, to hgita! and Vice Versa

ADC and DAC Conversion: Why is it needed?
Digital to analog conversion, and vice versa, is critical since it enables data
processmg, storage, and transmission. Digital signals are i g@ ed by
noise and signal degradation and are th *# gﬁu mitting and
storing information over Eong dista a@ :
Example: Sound Waves®

Let us consider a situati person is speaking into a microphone while
the other pMﬁ g sound through speakers as illustrated in the figure

1. Mlcrophone (ADC): When you speak into the microphone, your voice
produces sound waves (analog signals) that are captured by the system. This is
done by converting the sound waves into digital form using an ADC with the
microphone. Finally, this digital data can be transmitted over long distances with
little or no degradationin quallty

2. Speakers (DAC): At the receiver end, the digital signals are then converted
back into analog signals with the help of DAC. The speakers then translate these
analog signals back into sound waves to enable you hear to the other person's
voice as if they were speaking directly to you. :

~

Is in

an actlon known as Ar@lo gtoDig
enables analog information, such s sic, to be recorded




3.1.2 Fundamentals of Digital Logic @ |

Digital logic is the basis of digital systemg|t | %E@é‘g inary numbers
thatis O and 1, to represent and i » L @m . Digital logic circuits use
of these binary value im‘a erform va #‘ perations, and they are essential to
the functioning in operat oh bf cor puters and many other electronic devices.

In digital Wﬂﬂ tWo states, 0 and 1, are represented by different voltage
levels. Co tionally, a higher voltage, such as, 5 volts refer to a binary "1, while
a low voltage, for instance, 0 volts refer to a binary ‘0", These voltage levels are
termed as the logic levels. Logic levels are needed to switch on and switch off the

devices and to define ways through which digital circuits execute operations and
-process information. : '

3.2 Boolean Algebra and Logic Gates

‘Boolean algebra is a branch of mathematics relate to logic and symbolic
computation, using two values namely True and False. It is an essential branch of
digital circuits since it is the basis for the analysis and design of circuits. Here in
this section we will cover of Boolean functions and expressions, the working, and
functions of logic gates, Building and evaluating Truth Tables and Logic

Diagrams. P@m

3.2.1 Boolean Functions and Expressions - ; O\&;

Binary values are used to describe relati ' %& ween variables in the
is) T ressions are built using AND,

ways be reduced to optimize

Boolean function and Boolean expte

OR, and other logic o -”ﬂ
digital circuits. \N\ _
3.2.1.1Bing \j Vh¥ixbles and Logic Operations
Binary variables that can have only have 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: W e ' _
AND is the basic logical operator which is used in Boolean algebra. It requires two
binary inputs which will give a single binary output. The symbol "' is used for the
AND operation. The output of the AND operation is “1” only when both inputs
are “1”. Otherwise, the result is 0", : -

Example: -

Consider two binary variables:

A = 1(True)
B = 0 (False)

The AND operation for these variables can be written mathem at@@
P=A- ‘ V (2300
Inthis example: 2 \ @ :
RN o
Therefore, then, the res T\ operation is 0 (false).

 NOT FOR SALE-PESRP



Truth Table:
A truth table is useful in demonstra '

with all possibilities of th

the AND opération
is the truth table for the AND

operation. ‘ fN J @uu B | AANDB(P)
_ e -0
311 0
110 0
Tk 1

' Tabfe 3.1: Truth Table for AND Operation
Explanation:
- If both A and B are off, that is equal to zero then the desired output P is off
- (0)

: if Ais 0 and B is 1 the output Pis0.

When A is 1 and B is 0 P is resulting 0.

When Ais 1 and B is 1, the out utg g @G@m

OR Operation:
The OR operation is an OW r'in Boolean algebra. To be
specific this is also a fun tnary variables as input produces a
single binary . , J‘,P’ | g to Table 3.2, the OR operation yields true (1)
output when atleast of ‘1" of the inputs is true (1). The output is 0 only when both
inputsare '0’.
Example:
Consider two binary variables:
A =1 (true)
B = 0 (false)
The OR operation for these variables can be written mathematically as:
P=A+B
In this example: _
A=1 B=0
Therefore, result P of the OR gate will be 1.

Truth Table:
A truth table is useful for better understandlng of how th

organized and what the result of the O
inputvariables. Belowis the tﬁth tabl

OWn is
iants of the

i



Explanation: '
If Ais equal to 0 and Bis equal to O the c@yt w en A iszeroand B
is one, the output P is alsg one. 1tand B is equals to 0 the

values of P equal to1. W% then the output P equal to one.
A B[ AORB(P)
00 0
08 1
110 1
s 33 22 1

Table 3.2: Truth Table for OR Operation -

{ In binary logic, 1 + 1 does not equal 2 but equals 1 in logical
| operation. This is because the OR operation returns a value of
1if any or both of the inputs to this operator are 1. m

a_ Q)
NOT Operation: - 'O i E \\: CAE :
The NOT operation is one basicBao n alg erations which takes a

single binary variable args

iszero and ifthei
Example: \
Consider a binary variable:
A =1 (true)
The NOT operation for this variable can be written mathematically as:
: P=A or = —A

In this example:

P=0 :
This signifies that if you have A = 1 (true), the result of NOT operation is going to
be 0 (false). : :
Truth Table: . :
The following table will illustrate the-working of NOT operation for all possible
mputs of the vanable Below is the truth table for the NOT operatlon

: @O
\[AESTAR e

ofEell ol
A K;\;\ : L‘%‘atznhe- for NOT Operation




Explanation: ' o sy
When the input A is 0, the outpu

operation performs thene Wﬂmble i. e, it gives the opposite
value. This operation digital logic design to generate more
A

complex logi i0 verify the functionality of digital circuits.
3.2.1.2 uction of Boolean Functions

Boolean functions are algebraic statements that describe the relationship
between binary variables and logical operations. These functions are particularly
important for digital logic design and are employed in formation of various
digital circuits, which are the basis of current computers, mobile phones and
even simple calculator. :

Understanding Boolean Functions: -

A Boolean function is a function which has a one or more binary inputs and
produces a single binary output.” The inputs and outputs can only have two
values: False (represented by 0) and True (represented by 1). The construction of
Boolean 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 ~ @0@(@ _ :

Consider a Boolean function with ' @ . We can construct a -

function F that represe@jﬂm : .
woad

F(AAB)=A.B

Output
Input F(A.B)=A -B —>

B

Figure 3.2: Simple Boolean Function

The diagram shown above demonstrates a basic digital circuit, which is an AND
gate. The box symbolizes the AND function F (A, B) = A. B. This box IWO inputs

A and B. If both A and B are 1, the output will be rm @@ . the output
to\the b

’ O~ .
will be 0. The input are shown at th m}@ j while the output is
depicted at the exit of ﬂm or this function is as follows:
SRPEL UL | |




B\
e
WP o

0

WN] =

0
1 1 1
Table 3.4: Truth Table for F(A.B) = A.B

Example 2: Now, let us construct a more complex Boolean func’uon with three
inputs, A, B,and C:

FIABC=A.B+A.C
This function uses AND, OR and NOT at the same time. The truth table for this
functionis as follows:
Explanatlon. {
The parameters A, B, and C are included in the following example as the input
columns.
+ The results of AND operation between two variable A and B are pr ted in

the column A- B,

« The column A standing for the NOT operati w

» Every value in the column A - C disp)a D operatron between
the values in the Fifth colUmmand

* The final column F

40 QIR 75T aa]

e output of the Boolean function
A-C |F(A, B, C) |
0

A
1
1
1
T
0
0
0

alalalalololole
_.;_.cwo-n-noo
e ocoéo

c:.c:: o | ik b | [0
—_- e OO =[O —

0| O
Table 3.5: Detailed Truth Table for F | ﬂ B, f‘) = (A.B) + ‘E

Usage in Computers:
There are many uses of Booleanfu
operations. Here are some g

. Arithmetic Operatl

O,

@@%@es for various

multlphca, and even division. sz
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- Data Processing: Boolean functlon
memory and storage dewces,

partso

retrieval. m : -
« Control Logic: E@ ul sare applied in computers to control various

“operation to function in co-ordinated manner.

2

Boolean functions are also present in our everyday devices
like cell phones and calculators:

Cell Phones: In cell phone processing, when you dail a
number, or press a button on a phone, a Boolean function
evaluates these inputs as true or false and makes the
necessary output.

Calculators: Basic calculators use Boolean functions. When you feed it
with numbers and the operations to be performed Boolean Iogu: is
\gu sed to arrive at the nght result.

el one or calculator on danfy bas;s

£ . \ BH ST '
'group mmbers how Boolean functlens may be utilized inthe background

George Boole, a mathematician who invented Boolean algebra
was born in Lincoln, England in the year 1815. His work laid the
debate and the basis for future digital revolution and computer
science as well as subsequent technologies of the future.

3.2.2 Logic Gates and their Functions
@m“ﬂean

Logic gates are physical devices in electronic circ ﬁ
operations. Each type of Ioglc ga caﬂir %

Examples of the logic g
AND Gate: Implemen
.are True (1

oolean operation.

on It outputs true only when both inputs




Imagine HW?MIC circyit with an AND gate If you press two switches
(both mustbe ON), a light bulb will turn on. : :

e Switch 1: ON (True)

» Switch 2: ON (True)

+ Lightbulb: 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.
: A

A+B

2 @@‘f@

NOT Gate: Implement
See Figure o

ion. It outputs the opposite of the input.

Figure 3.5: NOT Gate
- NAND Gate: Th{S gate is achieved when an AND gate is combined with a NOT
gate. It generates true when at least one of the inputs is false. In other words,
it is the inverse of the AND gate, as presented in Figure 3.6.




o

Example r‘\u*
Imagine a safety syste

mﬁ%{ L larvshould go on if either one of two sensors
detectsaniss o\ : '
« Senso r%mpsue (False)

« Sensor 2:Issue detected (True)
« Alarm: ON (True) because one sensor detects an issue.

XOR Gate:

The XOR (Exclusive OR) gate outputs true only when exactly one of the inputs is
true. It differs from the OR gate in that it does not output true when both inputs
are true. It is shown in Figure 3.7.

A

Example: | %
Imagine a scenario whe' W r play video games or do homework, but

not both at th

] P!ay vudeo games: Yes (True) -
» Do homework: No (False)
» Allowed? Yes (True) because only one activity is being done.

Class activities

Let's make learning these loglcal functions funwith an activity!
1. AND Adventure: Form pairs and give each pair two conditions they
need to meet to win a prize (like both wearing a specific color shirt).
2. OR Options: Make a list of fun activities. If at least one actlvrty is
possible, the class gets extra playtime.
. NOT Nagaﬁvu Ask true/false questlans and ham students shau‘t




Simplification of Bool ; : 2. particularly important process in

designing an efficient \) Such simplified functions require fewer
gates makin Neo in size, energy efficient and faster than the
complicat -Simplification means applying of some Boolean algebra rules
to make the functions less complicated. Fes T
Basic Boolean Algebra Rules:
Here are some fundamental Boolean algebra rules used for simplification:;
' e A+0=A
1. ldentity Laws S 1 =4
A+1=1
2. Null Laws A 0= 0
A+A=
3. Idempotent Laws X e

&=

| | a @oﬂ’@
g ol ®W

i SRS

tn

)

T A.B+O=A.B+A.0
7. Distributive Laws A+(B.O=(A+B).A+O

A+(A.B)=A
"A.A+B)=A

=AB

F @ \!7@ @@m

| 10. Double h‘legation];an“g{_\\ -

8. Absorption Laws

=+

b S
o

9. De Morgan's Theorems

’“’l

o




Simplification Examples B r”“ﬁ\ﬂgo@'“ ! —

0

Example 1 @U\j\l il
Simplify the (ﬁ |
Soluti :

= (A +A)* (A + B) . (Distributive Law) :
=1«(A+8B) | (Complement Law) |
=A+B | (Identity Law)

Example 2 = . ..

Simplify the expression A+ B + A = B. it }

Solution: : . |
AB+A-B=A+B+A-B : (De Morgan’s Theorem) -
= (A+B) Since A is already present in
it ' (A.B), we can use absorption law
: | ieA+(A. B) A
Example 3 (é ; W _ ; g
Simplify the exp w&%& : :
Solution;
A + B) = A{(A+B)+B+ (A+B) (Distributive Law) \
=A+A'B+B+B | (Absorption Law) : |
=A+A+B ': (Identity Law) |
=A=+(1+B) ]| (Distributive Law) - 5
e i (Null Law) S
A (identity Law)
1
Example 4 i
Simplify the expression A+Be(A+ B)‘
Solution: 1
R T ! (De Morga @orem)
=A-§-A+A-'—'% ﬁf@g@@ |
=A+B + ‘@ @:&\JX dempotent Law) ‘
W& @ (dentity Law) | |
P ﬁ E : ; j
LAY & :




3.4. Creatmg Logic Dragr & 1\ " .

The logic diagrams dep of a digital circuit through symbols that
represent to its mdw: o create a logic diagram:
«  Find out eeded forthe Boolean function.

. Arran tes to perform the operations as defined by the function of the
*  circuit.

* Connectthe inputs and the output of the gates correctly.

To summarize, 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.

3. Appllcatlon of Digital Logic
Digital logic is an essential aspect for the functioning of several modern
electronic systems, such as computers, smart phones, and other digital gadgets.
Digital logic optimize in many ways in order to create and enhance urcurts mearnit
to perform various tasks. Two important applications of dlgltal are the
design of adder circuits and the use of Kamaugh maps fe ification.

3.5.1 Ha%f—aud@ a;llj Full-add
Adder circuits are wi
- calculations. There are

and full adder

3.5.1.1 Ha der Circuits ;
A half adder is a basic circuitry unit that performs addition of two smgte bit
binary digits. It has two inputs, usually denoted as A and B, and two outputs: the

sum (S) and the carry (C).
Truth Table for Half-adder: s
| A| Bl Sum(S) | Carry (C)

010 0 ' 0 -

0.+ 1 0

1 0 1 0

1 1 0 1

: Tabile 3.6: Truth Table for Ha f @@Tﬁm
‘Boolean Expressions for Half-adder: A
@)

In this case the sym i% ts the XOR operation. The sum output is high
when onlW fhiputs is high, while the carry output is high when both

|nputs are




Boolean Expressions:

CARRY

Table 3.8: Half-Adder Circuit

3.5.1.2 Full-adder Circuits

A full-adder is a more complex circuit that adds three single-bit binary numbers:
two bits that belong to the sum and a carry bit from a previous addition. It has .
three inputs, denoted as A, B; and C, (carry input), and two outputs: called the
sum (S) and the carry (Cout) with both being integer values.

A | B |G, |Sum (S)| Carry (Coud ® m

0/0j0] 0 H T\ QWQW@C}@O |

o [0 01 V(080

o | AL~ -
Ww a9 o 1

C T 1 0

e 0 1

1110 0 1

: 38 0 e e 1 1

Tabie 3.7: Truth Table for Full-adder

Boolean Expressions:

Sum = AG@EB@Cin
Carry= (A.B) + (Cin . (ADB))

A_

, = / A
W &m@riatﬁh dder Circuit )

MNOT FOR SALE-FESRP
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The sum output is high if the number of high inputs i
outputishigh if the number of high inputs i ﬁ} o, \ob
3.5.2 Karnaugh Map{ K-Man) @ -
A Karnaugh map (I(_~ma A ‘- hical representation which can be used to
solve Boolean algg &, oris and minimize a logic function where algebraic
computati 10t employed. It is a technique in which the truth value of
Boolean function is plotted to ‘enable the identification of patterns and to
perform term combining for simplification.

Minterm [Variables Combination|Minterm Expression

.m0 | A=0,B=0C=0 ~ABC
m1 A=0,B=0,C=1 s AR
m2 A=0,B=1C=0 ABC
m3 | A=0B=1C=1 :| - . ABC
m4 A=1,B=0C=0 ABC _
ms | A=1B=0C=1 | - Olo@@m
m6 A=1,B=fig=0( 0\ UV 4 BIC
m7 | OANEA AT ABC

\(Rble @\ 8 Possible Minterms for A,.B and C
'3.5.2.1-Str \N e of Karnaugh Maps

A K-map is a matrix where each square is a cell, which corresponds to a
positioned combination. These cells are filled with '1' or '0" in reference to the
truth table of the Boolean function. The size of the K-map depends on the
number of variables: i : _

« 2Variables: 2x2 grid

»  3Variables: 2x4 grid

* 4 Variables: 4x4 grid least

»  5S5Variables: 4x8 grid (less common for manual simplification)

Every cell in the K-map represents a minterm, and the cells in each row of the K-
map differ by only one bit at any particular position, following the gray code
sequence.

3.5.2.2 Minterms in Boolean Algebra _ %: @@@
In Boolean algebra, a minterm is a @grt'f: @fﬁﬁ " whereby every

cu
variable of the function is present in'e 'gfjj: (its its complement. Each

of variable values that makes the

—
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Consider a Boolean functlon F(A,

. Tocreate ow these steps
1. Create agrid based on the number of variables that exists in the system.
2. Letuscomplete the grid using the output values in the truth table.
3. Arrange the 1sinthe grid in the largest possible groups of size 1, 2,4, 8 and so

on. Every group must have one or more 1s, must be a power of two and they
must be in a continuous rows or columns.

Example: Simplifying a Boolean Expression witha K-map
To snmphfy the Boolean expressionA.B+A.B+A.B using a Karnaugh map (K-
map):

Possible Minterms for \
3523 CW

1.Expression:A.B+A.B+A.B

Step 1: Draw the K-map Grid @@@

Fortwovar_iab!esAand B: Q@ @X@@WO
WWW oQ K;?@c. ; ke ? :
A=A 1

Step 2: Fill in the K-map -
Determine the output for each combination of A and B based on the

exprgssmn e ;

. ForA=0and B=0: F=A.B+A.B+A.B= 1.0+0.0+0.0=0
« ForA=0andB=1: F=A.B+A.B+A.B= 0.0+1.1+0.1=1
» ForA=1andB=0: F=A.B+A.B+A.B= 1.1+0.0+1.0=1
« ForA=landB=1: F=A B+A.B+A.B= 1.0+0.1+1.1=1

Step 3: Group the 1s in the K-map
Group adjacent 1s to simplify the expression




From the K-map, ive'-

1. Groupoftwo 1sii %; :
A.B+,WW}>. 1.B=8
2. Groupoftwo 1sinthesecondrow:A.B+A.B
A.B+A.B=(B+B).A=1.A=A
Final Simplified Expression

FAAB)=B+A

Practical Usage: :

Karnaugh maps are extensively used in digital circuit design to minimize the
number of gates needed for a given function. This leads to circuits that are faster,
cheaper, and consume less power.

Class Activity

Activity: Construct a digital circuit that includes both half-adders s
- full-adders to add two 4-bit binary numbers. the trytl
Boolean expressions, and circuit di—a%ra 1s foreachStep, o |\ o
T I et
O vmnma

+ Digital syste basis of the present-day electronics and
_ ' S‘N] Sy pF al datainform of'0'and '1",

*  Anal -'5"%4 ghals are continuous time varying signal.

« ADC (Analog to Digital Converter) is the process of converting the
continuous signals into discrete signals that can be processed by digital
devices for example computers and smart phones, .

* DAC (Digital to Analog Converter) 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, '

* Boolean algebra is a sub-discipline of mathematics based on operations
involving binary variables.

* Inthe case of AND operation the output is 1 only when both input values
are 1. Otherwise, the outputis 0. N

* In an OR gate, the result is 0 only when both the input @Iﬁ@am 0.

Otherwise, the outputis 1. % 2 @
» The NOT operation the simples i olean algebra,
which accept a single binary inputs | site as the outputs.

* Boolean functions ™ Expressions that represent logical

operations involyi ary vat S. :
« A C!‘UCWI igital circuit design is the logic diagram, which
repres e structure of the circuit by showing connections between

_ NOT FOR SALE-PESRP
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logic gates. : :
* Adder circuits are wldely used in the digi s with the

principal application in arithm
* A half-adder is a

| b anda carry bit from a previous addltion
* AKarnaugh map (K-map)is a graphic aid thatis employed in snmpllf cation
of Boolean expressions and minimizing logic functlons without the used
for complex algebraic operations.
¢ Aminterm in Boolean algebra is a specific product (AND) form of a Boolean
expression that includes all of the function's variables, either in their
~ normal or complemented form. :

Multiple- Choice Questions (MCQs)

1. Which of the following Boolean expressions represents the %@@tion?
@ A'B ® A+B (cg Ou B

2. What is the dual of the Booleat
DA.1=A @ "A.0=0

@ A+1=1 m : YA 1=
. Which logic gate g t = nly if both inputs are true?
{ta (b) AND gate (¢) XOR gate - (9) NOT gate

4 In a half- qdc'vr circuit, the carry is generated by which operation?

(@ XOR operation (b) AND operation

(c) OR operation (d) NOT operation
s. What is the decimal equivalent of the binary number 11017

@ 11 (b) 12 (c) 13 (d) 14
Short Questions , ;
1. Define a Boolean function and give an example.
2. Whatis the significance of the truth table in digital logic?
3. Explain the difference between analog and digital signals. .
4. Describe the function of a NOT gate with its truth table.
5. Whatisthe purpose of a Karnaugh map in simplifying Boolean expressions?
Long Questions _ ‘
‘1. Explain the usage of Boolean funct %ns COMmE o@©\§®
2. Describe how to construct a or \a \Bogliean expression with an

example. O\j
NOT FOR SALE PESRP S \




8.

9.
(a) § - m
(b) (A +B). (A +8B) | -©)
QA+A.(B+C) = @W@D@
A B+A.B Q& @@

A.B)+ (AB) C@m ,

(e)

. Describe the concept of duali
e

toillustrate it.

. Compare and cot ast.nali-adders and full-adders, including their truth
 tables, Mxiong and circuit diagrams. -

How do Karnaugh maps simplify Boolean expressions? Provide a detailed
example with steps. . '
Design a 4-bit binary adder using both half-adders and full-adders. Explain
each step with truth tables, Boolean expressions, and circuit diagrams.
Simplify the following Boolean function using Boolean algebra rules:
, , FA B =A.B+A.B

Use De Morgan's laws to simplify the following function:

' FABCQO=A+B+AC
Simplify the following expressions
A+B .(A+B)




Student Learning Qutcomes

e
- Troubleshooting

.‘a_\‘

By the end of this chapter, you will be able to:
1. Explain the importance of troubleshooting in maintaining and operating
computer systems effectively.
2. Describe how systematic troubleshooting helps spresvent and resolve
- computer issues.
3. Demonstrate the ability to systematlcallytmu bleshoot computerissues
4. Apply basic troubleshooting techniques, including Restartmg a
computer, Identifying and addressing basrcsoﬁwarehar ;are issije
5. Identify and resolve common computer, issues 35 Apphitation
freezing, unresponsive periph ‘u licts| and nperatmg
system crashes. ' :

6. Impiement strat ' of ling a safe and orgamzed computer

7. Unders : e importance of data backups and apply methods for
effective data protection

8. Diagnose and address hardware issues, including hardware failures like
RAM or hard drive issues. Performing component replacements and
upgrades.

9. Recognizing and addressing security threats such as malware infections.

10. Apply best practices for maintaining system security by updating
operating systems, creating and managing strong passwords,
recognizing and addressing malware threats.

11. Use built-in help features and internet resources eﬁectwely to
troubleshoot complexissues.

12. Communicate solutions and troubleshooting steps clearly to assistpe
and staff with computer-related probiems.

13. Transfer troubleshooting kno d
effectively in solving DLItE

@{NN
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Introduction - | @!Oggg !

System troubleshooting is a vital-skilbfor \5"‘?‘ ers, machines, and

other equipment runnipg\s nooth
- helps identify the pro id-a” quick solutlon preventmg issues like
downtime, re |ty, and potential damage. For instance, if your

computer stops working, knowing how to troubleshoot can help you fix
it without needing costly professional help. This chapter will guide you through a
systematic process of troubleshooting, covering essential steps such as
identifying problems, testing theories, implementing solutions, and ensuring the

system is fully functional again. By mastering these techniques, you'll be able to
maintain the reliability and efficiency of any system you work with.

4.1 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, ifyourcomputersuddenly stops working, knowing

how to troubleshoot can help you get it running again wit r@@ call for
wiliie)

expensive professional help.
4.1.1 Systematic Process of Troubie:
al steps that help you systematically

The troubleshooting pr a5 gever:
identify and fix pro steps ensure that you don't overlook any
potential i ou solve the problem efficiently. | .

A systematicapproach to troubleshooting involves the following steps:
1. Identify Problem : :

Establish a Theory of Probable Cause

Test the Theory to Determine the Cause -

Establish a Plan of Action to Resolve the Problem

Implement the Solution

Verify Full System Functionality

Document Findings, Actions, and Outcomes

w , (_Tidbits )
Tech Detective Work: Troubleshooting is Iike being a dete gi;t@ for
technology. Just like a detective soives t ‘v& lems

by following clues and gathenn w

, \5\/\)\,& i

e e L LT
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4.1.1.1 identify Problem
The first step in troubleshootln@ is|

recognizing that som%hlr)jg

power button and y

start

4.1. 1 a Theory of Probable Cause

Once you have identified the problem, the next step is to come up with a theory

about what might be causing it. This involves thinking about what could have

gone 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.

 4.1.1.3 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 computer turns on.

4.1.14 Estabhsh a Plan of Action to Resolve the Pro

i%ﬂ m Thrs means
‘ d. For example, if you press

toreplace th 67
4.1.1. ent the Solution v

Once you have a plan, you need to put it into action. This means doing whatever
is necessary to fix the problem. For example, if your plan is to replace the battery,
you would buy a new battery and install it in your laptop.

4.1.1.6 Verify Full System Functionality

After implementing the solution, you need to check to make sure that the
problem is fully resolved and the system is working properly again. For example,
once you replace the battery, you should check to see if the laptop turns on and
operates as expected without plugging in the power cord.

e | ( Tidbits )




ﬂ v
4.1.1.7 Document Findings, Actions, and utcn g(’h\ ©“

The final step is to document ev% g@ﬁeotrOUbleshooting
process. This includes what, t I’% you hought was causing it,
what you did to fix it, a This documentation is important for
future referen _ ou or others troubleshoot similar problems more
efficiently i ture. For example, you would write down that the laptop
wouldn't turn on due to a dead battery, that you replaced the battery, and that
the laptop is now working properly.

By following the above steps, you can troubleshoot problems systematically and
effectively, ensuring that systems continue to operate smoothly and efficiently.
4.1.2 Importance of Troubleshooting in Computing Systems
Troubleshooting is very important in computlng 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, ensurmg that everythmg works as
it should.

4.1.2.1 Preventing Downtime
Downtime occurs when a computer syst @‘ m !s can be very
costly, espeaally in businesses that\re ,} to operate efficiently.
When a system is dowriZemy slopees thay niot be able to work, leading to lost
productivity and r .| \With-the help of troubleshooting, we identify and
resolve theww‘éems in very short time which facilitate to reduce the
possibilities of system downtime.

4.1.2.2 Ensuring Data Integrity

Data integrity means ensuring that data-is accurate and reliable. Problems like
software bugs or hardware failures can corrupt data, leading to incorrect
information being stored or processed. Troubleshooting helps identify the
source of data corruption and prevent it from happening again, ensuring that
data remains accurate and reliable.

4.1.2.3 Improving Security

Computer systems are often targets for cyber-attacks. Troubleshooting can help
identify vulnerabilities and security breaches, allowing for quick action to protect
the system. This is important for maintaining the confidentiality, integrity and
availability of data.

4.1.2.4 Enhancing Performance

Sometimes, computer systems do nc@p m\ﬁﬂ as they should.
Troubleshooting can idgtlfy §SM§> % erformance, such as

insufficient memory, S0 o ardware malfunctions. By resolving

these issues, you of overall performance of the system.
: N ; i % ) NOT FOR SALE-PESRP
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4.1.2.5 Extending Equipment Lif ~\I2 L&
Regular troubleshooting and mainte /c‘e\rg@ﬂ nd the life of computer
equipment. By identifyin %@ ;&H ssues before they become big
problems, you can pz @\gﬁé wear and tear on the system. '

4.1.2.6 SavingCets)\ ) | : .
Real- ct: 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

Real-World Impact: Effective troubleshooting in businesses [ i S |
helps prevent costly downtime and maintains productivity, ( Tdbits“
showing how important these skills are in the real world.

Example: If a printer is not working properly, troubleshooting might reveal a

- simple paper jam that can be fixed easily, rather than needing to replace the

entire printer.
4.1.1.7 Enhancing User Experience :
When computer systems work well, users have a bette @m They can
complete their tasks efficiently withoutefAcountés rustrating issues.
Troubleshooting help Aa ?‘ emsarereliable and user-friendly..

i & ! drasting, troubleshooting can identify if the

Example: If an apph “\
problem is due to_software! bugs or compatibility issues. Fixing the issue can

imPTGVWBW ence, making the application more stable and enjoyable
to use.
* Troubleshooting is an- essential skill in computing systems, It helps prevent

downtime, ensure data integrity, improve security, enhance performance, extend
equipment life, save costs, and provide a better user experience. By
understanding and applying troubleshooting techniques, we can keep our
computing systems running smoothly and efficiently. i

1. Introduction: Briefly explain the importance of troubleshooting in
~_ computersystems. 30 3 _ g w2 |
~ 2. Discussion: Divide students into small groups and provide each

, -gl’ih aprinted troubleshooting flowchart.
3. Task: Have each group discuss a scenario where a comp
~ tuming on. Using the flowchart, they

ter is not

A e
glel; ollie o

S

ns and suggest solutions. For.exam

' A T’E‘“ o glal Ta .
ugged in and if thie poike "?;.,b_-. functioning.




4.2 Troubleshooting Strat
Understanding basic trgy

issues can help keep Lﬂ) _

common prot{!mﬁﬁh ing simple solutions, you can resolve issues quickly
and efﬁcien(t:ﬁﬁ-ensuring minimal disruption to your work or activities.

4.2.1 Basic Software-Related Issues

4.2.1.1 Common Software Issues and Solutions

Issue: Application Freezing - An application freezing means that a program
stops-responding and you cannot use it. This is a common problem and can
usually be fixed with a few simple steps: :

Solution: Try pressing Ctrl + Alt + Delete to open the Task Manager. Find the
unresponsive application, select it, and click “End Task." This will force the
application to close. If the problem persists, consider reinstalling the application
or checking for updates.

Issue: Unresponsive Peripherals'- Peripherals e m@@es like
eVices p resp

keyboards, mice, and printers. Sometime \ 05 ‘ onding
due to software issues. \‘ @u
Solution: First, check th & Tolgite: ke sure they are secure. If the device

is still unresw snphigging it and then plugging it back in. Updating the
drivers for the\device can also help. - ' |

4.2.1.2 Restarting and Shutting Down

Issue: Importance of Restarting a Computer - Restarting a computer can fix

many software issues. It clears the memory, stops background processes, and
gives the system a fresh start. --
Issue: Using the Power Button Effectively - The power button can be used to
shut down or restart a computer when it is not responding to normal commands.
Solution: Press and hold the power button for a few seconds to force the
computer to shut down. This should only be used as a last resort because it can
cause data loss if programs are not properly closed.

. . : . ; \\ .
Restarting the Computer: Restartine @@gg@@@&“ up to
50% of all software issg @ e a reboot clears the

lops processes that might be causing

=
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The Power of Doc rack of your troubleshootmg steps
r adventures. It helps you remember what

e ‘
is like writing of\y
worke: didn't, makmgfuture problems easier to solve.

4.2.2 Basic Hardware-Related Issues

' 4.2.2.1 Common Hardware Issues and Solutions

Issue: Cable Disconnection - Loose or disconnected cables are a common
hardware issue that can cause devices to stop working.

issue: Overheating - Overheating can cause a computer to slow down freeze, or
shut down unexpectedly.

Issue: Peripheral Devices - Peripheral devices like keyboards and monitors can
have various issues, from not being recognized by the computer to not working

correctly.
ot AN —={Fidbits )
jal

Cool Tools: Modern troubles 00@1 m%%g tools like memory
diagnostic apps (g0, ve health checkers (e.g.,
CrystalDiskinfo). Tﬁé e havmg superpowers that can see inside
P

your C@J{I{ problems by following clues and gathering evidence!
\ A '

4.2.2.2 Maintaining a Safe Workspace
Issue: Cable Management - Proper cable management can prevent accidental
disconnections and reduce the risk of tripping or damaging cables.

Solution: Use cable ties or organizers to keep cables neat and out of the way.
Labeling cables can also help identify them easily.

Cable Management: Good cable management is crucial. It's like organizing your
school supplies; when cables are neatly arranged, it's easier to find and fix issues.
Plus, it helps prevent accidental disconnections.

Example: In an office, using cable ties to bundle cables together can prevent
them from getting tangled and make it easier to identify which cable goes to
which device.

r IO, (\ Tidbits )
Cable Management' Good cable ma ‘ yen - % ial. It's like organizing

your school suppll “ e neatly arranged, it's easier to find and
l i

fix issues. Pius

TR
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to prevent overheating

Issue: Proper Ventilation - Pro
and ensure the cornputﬁ

Solution: Place th na we!l-ventllated area, away from walls and
other obst%'ﬁw;gpularly clean the vents and fans to remove dust buildup.
Example: Keeping a desktop computer on a desk with good airflow around it can .
help prevent overheatmg and keep it running smoothly.

- Class activity

423 Harware Diagnosis and Mamtenance

4.2.3.1 Recognizing Hardware Failures

Recognizing hardware failures is necessary for maintaining a computer system's
functionality. 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.

Solution: RAM Diagnostic Tools - Use built-in tools like Windews Memory

Diagnostic or third-party applications like MemTest86 to check for RAM issues.

_\Jﬂm\ fﬁhm

lie Fokiainy crashes and
nt for up to 10% of all
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Issue: Hard Drive Failures - Sy r@%qu\ I"drive failures include strange

noises (like clicking), ﬁ@ ce, frequent crashes, and corrupted files.
o boot or display error messages about the disk. -

The COW@& J
SolutionyHard Drive Diagnostic Tools - Use tools like SMART (Self-Monitoring,

Analysis, and Reporting Technology) status checks, or software like
CrystalDisklnfo, to monitor hard drive health.

4.2.3.2 Component Replacements and Upgrades '

Upgrading or replacing hardware components can significantly improve your

computer's performance and extend its lifespan.
Upgrading RAM: To upgrade RAM, first determine the type and maximum

capacity your motherboard supports. Purchase compatible RAM sticks, power

off your computer, open the case, and insert the new RAM into the empty slots.
Example: If your computer is slow while multitasking (running multiple

applications at a time), adding more RAM can help improve its pe ance.
Replacing a Hard Drive: To replace a hard driv , purchase a
compatible drive (that can waork i @ er off your computer,

open the case, disco N : nnect the new one. After installing
the new drive, you \A‘m install the operating system and restore your

data frqngﬁ :
Example: If your hard drive is failing, replacing it with a new one can prevent data

loss and restore your computer's functionality

: { TS
f _ | | Tidbits
Space Saver: Keeping your com'puter's storage clean by deleting
unnecessary files is like making space in your room. The more organized

your files are, the faster your computer will run—just like a tidy room is
easier to navigate.

.
b >

4.2.4 Securityand Maintenance
Understanding and applying regular maintenance and security measures are

essential for the proper and continued peﬁormn%iw. Using te

following security, maintenance and-tro J@ iques, you can
effectively maintain and en @% Q ce and security of your
computing systems.ﬁlm“\‘@ = | :

o f\,!c:-
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e common computer issues.
o uters, list of common issues, troubleshooting

; ActwityType Individual

- Actwify'!‘ask Details:
- Introduction: Briefly explain common computer issues l}ke
application freezing and unresponsive peripherals. '

2. Task: Provide students with a hst of common issues and

troubleshooting guides.

Hands-on Practice: Each student will troubleshoot the issues on their

computer and document the steps they took to resolve them. For

example, if the mouse is unresponsive, check the USB connection or
replate the batteries.

CIass ac;
%‘ "s* practlces

s, internet access, security software (e. g.,

=R fi‘.‘l

b' R

1. lntroductlnn Discuss common securlty threats and the
importance of 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.

4.2.4.1 Maintaining Software

i | |Cf'\ f—'
Keeping software up to date and r. sotgi r& tﬁﬂ\s jgé;'rt%Tfor security and
performance. 008

Installing Updates an W\ﬁ Regularly installing updates and

patches ensures are is protected against vulnerabilities and
perforrns opfiia

TP L0 W



Example; Updating your operating system and ap ﬂo@@ f\%rotect your
computer from security threats and @Ey @qﬂé&&%s.
Resolving Software onﬂic&\g Qy@@i uninstall conflicting software,
~ reinstall or updatethﬁ é@t ns, and check for compatibility issues.
[

Example: If tww q are causing system instability, removing one or
updatin the fatest versions can resolve the conflict.

The Power of Updates: Some updates, like those for =
operating systems or antivirus software, can be essential for
security. For instance, the WannaCry ransomware attack in
2017 exploited a vulnerability in older Windows systems,
which had been patched in a security update,

Reference: BBC News - WannaCry Ransomware Attack j

4.2.4.2 Addressing Security Threats @@

Threats protecting your computer fro W@O@e important for
maintaining data integrity and pgm@“o\i \ |

Identifying and Rem ions: Use antivirus software to scan
for and remove W y update the antivirus definitions and perform
full system g@ﬂﬁ NSO _
Example: Running a full system scan with updated antivirus software can help
detect and remove malware that slows down your computer or steals your data.
Applying Operating System Updates for Security: Installing operating system
updates is essential for protecting your computer from newly discovered security
vulnerabilities. e
Example: Regularly updating your operating system can prevent hackers from
exploiting security flaws to gain access to your system.
Creating and Managing Strong Passwords: Use a combination of upper (A-2)
and lower-case (a-z) letters, numbers (0-9), and special characters (, $, %, & * @
elc) to create strong passwords. Change passwords regularly and use a
password manager to keep track of them. Q\ @@ :
Example: Creating a strong password-for KIQ %@cfun?s can protect you
from unauthorized access and :de\(hw\@\e@ DAL
P ?ﬂﬁml\j\”

. \1\ \ 2 = ) :
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{Backups

Effective data and regular backups help in free up resources,
improve @@Mﬁd ensure data security. Here's how these practices can be
beneficial:

Data Management and Backups mean storing, and organizing data so it is easy
to find and use. It helps make sure the data is available, accurate, and ready when
needed. Regular backups involve making copies of data regularly to ensure it can
be recovered if it is lost, damaged, or during a. disaster. These strategies are
necessary for keeping data safe and ensuring it can always be restored.

4.2.5.1 Managing Storage Space

Management of storage space is one of the key requirements for data
management. It is important to keep your computer running smoothly and

efficiently. Here is how you performiit: .
Deleting Unnecessary Files: Regularly review yo : a @m:ze you no
longer need. This can include old d A@@@ hade ?‘Ies and temporary
files. @ﬁ _ :
Example- If your co ing out of space, go through your download
folder a u no longer need. This can free up a significant amount
of space.

Moving Files to Free Up Disk Space: Transfer large files, such as videos and
photos, to an external storage dewce or cloud storage to free up space on your
computer's internal drive.

Example: Moving a collection of vacation photos to an external hard drive can
free up gigabytes of space on your main drive, improving your computer's
performance.

4.2.5.2 Data Backup Methods

Backing up data is essential to prevent data loss in case of hardware failure or
other issues. Here are some common methods:

4.2.5 Data Mana

Using External Storage Devices: Use external ha rd drives oruU _ drives to
back up important files. This prowdes a ys: at you can
easily access and store safely. FA

Example: Copying y ents and photos to an external hard

up in case your computer's hard drive fails.

fl ;.
drivee_nsuresth \h ‘ Hai
Utilizing\/Cl |OI.I'I:IOI'IS Use cloud storage services like Google Drive,



Dropbox, or OneDrive \%\&o& online. This allows you to access your
files from anywherewi% et connection.
Exampl ' r school projects to Google Drive means you can access

them from any computer, even if your personal device is unavailable or
damaged. ‘

4.2.6 Using Resources for Troubleshooting

When you encounter issues, there are many resources available to help you
troubleshoot effectively.

Data Backup: It's estimated that 60% of people have.neve?

backed up their data. Regular backups can protect against
data loss from hardware failures, accidental deletions, or

malware attacks. :
Reference: Backing Up Your Data %ﬂ@@@e«:uriw
. ! AT
Centre 0 f\\m oo 7
\

. TRIBE s
Built-in Help Featu t §sféms and software applications
include built-in help des that provide solutions to common

problems. Nl
Example: {fy nnter is not working, you can use the built-in troubleshooting
guide in your computer's settings to find and fix the issue.

Internet Resources: Use online resources such.as forums, tutorials, and FAQs to

find solutions to more complex problems. Websites like Stack Exchange, Reddit,

and YouTube are valuable for troubleshooting help.

Example: If you are experiencing a software error, searching the error message

on Google can lead you to forums where others have shared solutions,

4.1.7 . Assisting Others o

Helping others with their computer problems can reinforce your troubleshooting
skills and build a collaborative learning environment, | :

4.1.7.1 Communication and Collaboration

Importance of Effective Communication in Troubleshooting: Clearly explain

the issue and your troubleshooting steps when assisting others. Listen to their

descriptions and ask questions to gather more informatig ©)

Example: When helping a friend with a softwar | _ to describe
the error message and the actions ey f@’f\ | Issueoccurred. :
Collaborating with Peers. and Solve Probleis: Work together with
classmates, teachers, or ft ﬂ?, shoot issues. Sharing knowledge and

experiences can le sterand more effective solutions. _
Example: ( ( “With a peer who has more experience with a particular
software canhelp you both learn new troubleshooting techniques. .

NOT FOR SALE-PESRP




pie -_putasr'tswes,
research ss:ﬂuhans u.ﬁmg

_ matm mﬁieaﬁng tempwatyﬁlgs,
Presentation: Groups will present their solutmns and the rewufx:gs thw
used to the class.

4722 Sharing Troubleshooting Knowledge |
Transferring Troubleshooting Skills to Assist Others: Share -your
troubleshooting experiences and solutions with others. Create guides or
tutorials to help your peers understand how to fixcommon issues.

Example: After resolving a tricky software installation problem, you could write a
step-by-step guide and share it with your classmates, making it easier for them to
handle similar issues in the future. e e mm

Cooling and Overheat erheat if thelr B

cool S ‘ ai srperati
lifesgan \by i 0'50%. r0perc00hng and regular cleaning

CPUs : ~
Summary | -
. Troubieshootmg is very important for maintaining a smooth operation of

systems like computers and machines.
o Troubleshooting helps identify and resolve problems quickly to prevent
downtime and system damage.
o . Systematic Process of Troubleshooting
o Identify Problem: Recognize and define the issue (e,g., a computer
not turning on).
o Establish a Theory of Probable Cause: Develop id out what
~ might be causing the proble m ery, faulty

(Fo
power cord). u . NOT FOR SALE-PESRP
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Test the Theory: Check if the suspected

is\c
tE‘Sting witha new power Qgrd (&'\Vgﬁ @O
o EstablishaP nﬁ\f/ Mr@a ﬁ\ n

totixtheissue (e.g,, replacing
the batteryf)\ \ T 0| || poV

o Im t the Solution: Apply the fix according to the plan (e.q,
\\ﬁm new battery).

o Verify Full System Functionality: Ensure the probiem is fully resolved
and the system works properly,.

o Document Findings, Actions, and Outcomes: Record the
troubleshooting process and results for future reference,
¢ Troubleshooting Strategies

o Basic Softwaré-Related Issues:

* Handle unresponsive applications énd peripherals.
» Userestarting and shutting down methods effectively,

o Basic Hardware-Related Issues:
Address cable disconnections and ov r@?@m
* Troubleshoot periph 7 Na

i
ip _ ﬂ‘{t\:\% ‘Maintain a safe
workspace. ;f\g Q : | .
o HardwareD enance;

R l oms of RAM and hard drive failures.
NN rm component replacements and upgrades.
* Securityand Maintenance '
- o Maintaining Software: |nstal| updates and resolve software conflicts.

o Addressing Security Threats: Use antivirus software, apply OS
updates, and manage passwords.

» Data Management and Backups
o Managing Storage S
free upspace.
o Data Backup Methods: Use exter
solutions for regular backups.
 Using Resources forTroubIeshooting

o Built-in Help Features: Utilize syste “hel @ﬁ@és and
troubleshooting tools. S ﬁ\mf%}lm“d@
o InternetResources: Sea\}*étr@ﬁrﬁ% >1’as, ;’hd FAQs for solutions,
NOT FOR SALE-PESRP ] - W

or example,

pace: Delete unnecessary files and move files to

nal storage devices and cloud
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o Assisting Others @%@1 issues and

o Communication and Co(!!ab ati ﬂ"f

collaboratew others\forso @
o Sharing T ing- Knowledge: Create guides and share
soluti

Multiple Choice Questiuns (MCQs)
1. Whatis the first step in the systematic process of troubleshooting?
a) Establish a Theory of Probable Cause b) Implement the Solution
c) Identify Problem d) Document Findings, Actions, and Outcomes
2. Why s effective troubleshooting important for maintaining systems?
a) It helps save money on repairs
b) It prevents the need for professional help
¢) ltensures systems operate smoothly and efficiently

d) Itallows for morefrequentsystemu dates @ @@m
3. Which step involves co @ W out what might be
caus:ngaprobl :
a) Test the Theo Cause b) Establish a Theory of Probable
Ca W ntthe Solution d) Verify Full System Functionality
4, mplementmg a solution, what is the next step in the
troubleshooting process?
a) Document Findings, Actions, and Outcomes
b) Test the Theory to Determine the Cause
c) Verify Full System Functionality
d) Establish a Plan of Action to Resolve the Problem

5. Which of the following is an example of identifying a problem in
troubleshooting?
a) Testing a laptop battery by plugging in the power cord
b) Coming up with a plan to replace a laptop battery
¢) Noticing that a laptop does not turn on when th@mr button

is pressed :
d) Writing down thata |3 *. p aced
L 1 ) R i

ns, and outcomes :mportant in
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a) It helps solve problems faster o

b)it provides a record for future reference @ @@@
. €) It allows for more efﬁcgsnt ting ’ﬂ, B '

d) It ensures the jon d

oni| rrectly
Staliisoirg a plan of action in troubleshooting?

rrf? full system functionality
¢) To determine the cause of the problem
d) To decide on the steps needed to resolve the issue
8. Whyis troubleshooting important in computing systems? -
a) It ensures hardware components are always up to date
b) It prevents the need for data backups
€) It helps keep systems running smoothly and securely
d) It eliminates the need for software updates
9. What does troubleshooting help prevent by quickly identifying and
resolving issues? &
a) The need for professional help @@
b) The need for software updates W@ 0©
¢) Downtime and lostor @@@
d) The nee : nce
10. Which of the fql % example of ensuring data integrity through
trou NRUING? © -
Identifying a software bug that causes incorrect database results
b) Replacing a faulty printer '
¢) Using a cooling pad to prevent laptop overheating
d) Updating the operating system regularly
Short Questions
1. What is the first step in the systematic process of troubleshooting, and
why is it important? : :
2. After identifying a problem, what is the next step in troubleshooting, and
how does it help in resolving the issue? .
3. Describe the importance of testing a theory during the troubleshooting
process. Provide an example.

4. Explain what the "Implem.ént tﬁfW@Qp@@ans in a
troubleshooting. i< \A -

J8s 7
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5. Whyis it necessary to venfy fuil éy ?ﬁ | érimplementing a
solution?
Long Questions &@
1. Discuss e of troubleshooting in maintaining the smooth
ope systems especially computing systems.
2. Explain the systematic process of troubieshootlng Describe each step in
detail. :

3. Using a case study where a printer is not printing, explain how you w.outd
identify the problem and establish a theory of probable cause.

4. Discuss the importance of documenting findings, actions, and outcomes

~ during the troubleshooting process.

5. Analyze the various ways troubleshooting is vital in computing systems,
particularly in preventing downtime, ensuring data integrity, and
improving security. Provide spetific examples and scenarios to support
your analysis.

6. Describe basic software- related
handling application freezing as

7. Explainhowtor
and hard dri

8. Ela | e importance of maintaining software and addressing
security threats. : .

9. Describe common methods for identifying and removing malware
infections and applying operating system updates for security.

10. Describe the different data backup methods, including using external
storage devices and cloud solutions.
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1. Identify and explain the significance of system software and apphcatron
software.

2. Understand the role and main functlons of system software.

3. Explain how operating systems manage hardware resources, provide user
interfaces, and run applications.

4, Describe how utility software enhances system performance security, and

maintenance.
5. Understand how device drivers facilitate communication between hardware
devices and the operatlng system

9, P‘raﬁcrenﬁy use prominerrt system software including operating systems,
utility software, and device drivers.

10, Navigate the user interface, manage files, and perform system tasks using

operating systems.

11. Utilize utility software and tools for optimizing system performance and
ir‘ri;aintain'ing security. Install, update, and troubleshoot device drivers for
various hardware components

12. Use commonly used application software to perform specific tasks or create
content({e.g., word processing, spreadsheets, presentations).

13. Identify appropriate software tools for specific tasks, taking into account thefr
functions and capabilities.

14. Use apphcatlen software for productwnty

j




= = y . e = Sos T
= e = i e T, Tl Wiy e T B T, e

Introducti q i
Software is an integral part of any computing ‘ % s the intermediary
between the user and the harg 'inb r, we will explore the

significance of system ation software, understanding their
various domains. By the end of this chapter,

roles, functions, an i
students wi nt in identifying, using, and differentiating between
different types of software. .

5.1 Software

Software is a collection of programs and instructions that tell a computer what to
do and how to do. Without software, computers would be useless machines.

The first computer virus, called "Creeper," was createdin 1971
as an experimental self-replicating program. It simply
displayed the message, "Fm the creeper, catch me if you can!”

9.1.2 Types of Software
5.1.2.1 System Software _ s

System software is designed to manage the system resources ovide a
platform for application software to run. It acts as ge @@mmware

and the user applications. Here are some exal “&i‘
* Operating Systems: Examples.i Microseft Windows, macOS, and Linux.
« Device Drivers: Thesﬁﬁg@ rivers, graphics card drivers, and sound

card drivers.
«  Utility ngples are antivirus software, disk cleanup tools, and
backup are. 2

5.1.2.2 Application Software

Application software is designed to help users perform specific tasks. These

pragrams are built to fulfill user needs and are typically more varied than system

software. Examplesinclude: _

* 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. .

* Media Players: Such as VLC Media Player and Windows Media Player.

5.1.2.3 Differentiating Between System Software and Application Software

* Purpose: System software manages and operates computer hardware,
making it possible for application software to run. Application so%e helps

theuserto perform specific tasks.
+ Examples: System software includ%s o sy/st @ nd-device drivers.
veb browsers, and games.

Application software includes rﬁéﬁ S, WA
* Installation: System(sg i§ & re-installed on a computer, while
=

!ﬁ%@‘\ ed by the user as needed.

(®]
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_many different devic

_ €
5\ : re updated to ensure your .

.
srRoothly and is protected from security threats.

E Class dttl\'lt}’

Make a list of all the software you use on your computer or tablet. Categorize
i them into system software and application software. Discuss with your
h classmates which software you find most useful and why

mp—ﬂ S e T e

9.2 _Introduction to System "%uftware :
System software is essentleﬂ for the operation of a computer system, acting as an

intermediary between the hardware and the user applications. IE s that the

hardware components of a cemputer work to '@ provides a
| ion Safewa we discuss the role and

computer hardware and the user apptications. The operating system ensures
that different programs and users running on a computer do not interfere with
each other. It also provides a stable and consistent way for applications to-
interact with the hardware without having to know all the details of the hardware.
Some most commonly used operating systems are: -

Windows: A popular OS for personal computers developed by Microsoft. It has
a start menu, taskbar, and windows for applications. See Figure 5.1. -
macOS: An OS for Apple's Mac computers. It has a dock at the bottom of the
screen and unique features like Mission Control. See Figure 5.2.

Linux: An open-source OS that is used for everything from servers to desktop

computers. It can look different depending on the distributi ) you use..
ANE g

See Figure 5.3,
Android: An OS for smartphon ed by Google. itis used on

10S: An OS for iP iPads, developed by Apple. Itis known for its smooth
perfo Gdy some key functions of an operating system. -

A mm T
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Figure 5.1: Screenshot of a Windows desktop

5.2.1.1 Managing Hardware Resources .~ @@33\
One of the primary functions of an operatin ‘@ yanage the hardware
. ho.ePU e

resources of a compute
. peripheral devices suc

tem K‘ \ - mory, disk drives, and

15 and keyboards. The OS ensures that each
y resources to function correctly without interfering

Cations. : y '

Example: When you open a web browser while listening to music on your

computer, the operating system allocates CPU time and memory to both the

web browser and the music player. It ensures that both applications run

smoothly by managing the resources effectively.

5.2.1.2 Providing a User Interface

The operating system provides a User Interface (Ul) that allows users to

interact with the computer. : :

There are two main types of user interfaces:

«  Graphical User Interfaces (GUIs)

« Command-Line Interfaces (CLIs). :

Graphical User interface (GUI): A GUI allows users to interact with the

computer using visual elements such as windows, icons, and menus. This type of

interface is user-friendly and intuitive, making it easy for user @ﬁgate and

perform tasks. ' %30

Example: Microsoft Windows and, mjx ing systems that use GUIs.

Users can click on icons o &% ,drag and drop files to move them,




; ar‘m mands to

perform specific tasks. This interface i m .. owerful, but it can be

Command-Line Interface (CLI): A CLI requures Y a
more dlfﬁcult for be gir ers t

v Yy - = p— b S
1H00*=230""c B8 1“4

Figure 5.2: Screenshot of 2 macOS desktop @

Example: Linux and Disk Operatlng Sy em DG 1 | a . "Use can type
commands to copy files, run pr Ura § ' -
5.2.1.3 Running Applicatipid
The operatlng syst_ s fesponsible or runnmg applications on a computer. It -
loads applica '\N omemory, allocates the necessary resources, and manages

xegiition:-The OS also ensures that applications do not interfere with each
other anc hattheyrun efficiently.
Example: When you open a word processor like Microsoft Word, the operating
system loads the application into the computer's memory and allocates CPU
time for it to run. If you open multiple applications, the OS manages the
distribution of resources so that all applications can run simultaneously without

erformanc,eissues e T
: (_Tidbits )

Tolceepynurcpemungsystem running srnoothly regularly update it to the latest
version and perform routine maintenance tasks such as disk cleanup and virus scans.
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operation and efficient
some common utility
scenarios.

Functionali ‘J‘i’ : eanup scans your hard drive for temporary files, cached
files, and other unnecessary items that can be safely deleted.

Real-life Scenario: After using your computer far a while, you notice it's running
slower than usual. Running Disk Cleanup can help reclaim disk space, potentlally
improving performance.

9.2.2.2 Anftivirus Software

Functiona“ty: Antivirus software scans files and incoming data for known
viruses and malware signatures. It also provides real-time protection to prevent
virus attacks. :

Real-life Scenario: You receive an email attachment from an unknown sender.
Before open’ing it, you run your antivirus software to scan for any potential
threats, ensuring your computer remains safe.
5.2,2.3 Backup Software

Functionality: Backup software schedules regular backup 2}
-external drives, cloud storage, or networ ocationsy i
backups or selective file backups.

Real-life Scenario: You a¢ ﬁ o] presentation file. Usmg

backup software, yo
mlmmaldlsru' OR
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5.2.2.4Fil ééé&é\% ¥ools

Functio ompression tools compress one or multiple files into a smgle
archive format (e.g., ZIP, RAR) while preserving data integrity. They also provide
options for encryption and password protection.

Real-life Scenario: You need to send a large folder of high-resolution photos via
email. Using a file compression tool, you create a ZIP archive to reduce ﬁie size,
making it easier and quicker to upload and send.

These utility programs are essential for maintaining the efficiency, secunty, and
reliability of your computer system. Understanding their functionalities can help
you better manage and optimize your com putnng experience. :

5.2.3 Device Drivers

Device drivers facilitate communication between hardware devices and the
operating system, ensuring that devices function correctly Imagine your
computerasa superhero with many powers, but scﬁ Ip to talk

re device drivers
comein. Adewce driveris like a computer and its gadgets

Printer Driver: Help tex'send the correct signals to the printer, so it

can print docu
« Gra rd Dfiver: Makes sure the computer can display images and
videos correctly on the screen.

How Device Drivers Work

1. Installation: When you connect a new device to your computer, you often
need to install a driver. ;

2. Communication: The driver acts as a translator, converting general
instructions from the computer into specific instructions that the device can
understand.

3. Operation: Once installed, the driver helps the computer and the device to
work together smoothly. _

Real-Life Analogy: TV Remote Control:

Think of a device driver like a TV remote control:

« TV (Device): It can change channels, adjust the volume amore but it

needs instructions.
» Remote Control (Driver): Sends @ 0 the TV to perform
theseactions. | AREE :

* You (Computer).

t you want to watch or adjust and use the




"t | A Plug and Play (PnP) device au.to-'
y | itself when connected to. a-compute:
| install duse A (&\ :

The first operating system was created in the 1950s
for IBM computers and was called GM-NAA 1/O.

5.3 Application Software |

Application software refers to programs designed to perform specific tasks for
users, ranging from productivity and creativity to entertainment and education.
These software applications utilize the capabilities of the underlying operating
system and hardware to fulfill user needs effectively. Here are some common
types of application software along with their functionalities and class activities:

5.3.1 Commonly used application software
oI

5.3.1.1Word Processing Software %O
Word processing software is a type oli @ﬁ@é ed for creating,
editing, formatting, and printi . software programs are
essential tools for Wi
documents. Word pr %
and editi ma
documents

Examples of Word Processing Software:

« Microsoft Word: Available on Windows and macOS, Microsoft Word is one
of the most widely used word processors. It offers a range of features
including text formatting, spell check, grammar check, and the ability to
insertimages, tables, and charts. :

. Google Docs: A web-based word processor available on any operating
system with internet access. Google Docs allows for real-time collaboration,
where multiple users can edit a document simultaneously. It also integrates
with other Google services. -

« Apple Pages: Available on macOS and iOS, Apple Pages provides a user-
friendly interface with powerful tools for creating beautiful documents. It
includes templates, design tools, and easy integration with other Apple
products. @ _

« LibreOffice Writer: Available op Wi s@?@m@& ux, LibreOffice
Writer is a free and open-sburee\wor C . It offers a robust set of
features similarto® %‘-“ dnig it a great alternative for users who.
prefer open-source sof 2 (D NOT FOR SALE.PESRP

g fetters,
&‘t ffer a variety of features that enhance the writing
ing it easier for users to produce professional-quality




Al-based tools likeCGrarkhahly: \and | Micro

revolutionizin “Q rogessing by providing advanced
grgm@@ '- ONE These tools help users
wri arly and

Sedls

effectively by offering real-time

and corrections,

L [?\
N
3.3.1.2 Spreadsheet Software

Spreadsheet software is a type of application software used for organizing,

analyzing, and storing data in tabular form. Spreadsheets consist of a grid of cells

arranged in rows and columns, where users can input data, perform calculations,
and create charts. This software is essential for tasks such as budgeting, financial
analysis, data management, and statistical analysis.

Examples of Spreadsheet Software:

* Microsoft Excel: Available on Windows and macOS, Microsoft Excel is one of
the most widely used spreadsheet programs. It offers powerful features
including complex formulas, pivottables, and a variety of chart optians.

* Google Sheets: A web-based spreadsheet available gria y@@% system
with internet access. Google Sheetsall ne“collaboration, where
multiple users can edit a spre: % y. It also integrates with

other Google servic , |
* Apple Numbers: 2N macOS and i0S, Apple Numbers provides a

user-fri e with strong visualization tools for creating visually
appeali preadsheets. It includes templates and easy integration with
other Apple products.

* LibreOffice Calc: Available on Windows, macOS, and Linux, LibreOffice Calc
- Is a free and open-source spreadsheet program. It offers a robust set of
features similar to Microsoft Excel, making it a great alternative for users who
prefer open-source software. ' :

Al-based tools in spreadsheet software, such as Microsoft's
| Ideas in Excel and Google Sheets' Explore feature, help users
analyze data by providing insights, suggesting formulas, and

it creating charts automatically.
20,
itwate’ used for creating,

editing, and managing visual content. grams-provide tools for drawing,
painting, photo editing, 3 . {h“‘ ystrations, making them essential for
designers, artists, and a a iAvolved-in visual media. Graphic design software
i i ious iprlistri cluding advertising, web design, publishing, and

9.3.1.3 Graphic Design Software
Graphic design software is a type of 3




a8 e " . -
N e L T

Examples of éraphic D'esigh Software: )

Adobe Photoshop: Available on Windows and macO

GO
one of the most popular graphic design progra \“\ Yo, @
photo editing, digital painting, and ﬁ}‘? : uﬂn

‘ Mindows-and macOS. Adobe lllustrator is a

Adobe lllustrator: Aval WS

editc : —create logos, illustrations, and scalable
graphics g -M aitquality atany size. ;
CorelDRAW: Available on Windows and macQS, CorelDRAW is a vector
graphics editor known for its user-friendly interface and robust feature set,
ideal for creating professional graphics and layouts. :
GNU Image Manipulation Program (GIMP): Available on Windows,
macOS, and Linux, GIMP is a free and open-source graphic design program. It
offers many features similar to Adobe Photoshop, making it a great

op is
owerful tools for

S

alternative for users who prefer open-source software.

Canva: A web-based graphic design tool accessible on any operating system
with internet access. Canva provides an easy-to-use interface with a wide
range of templates and design elements, making it perfect for beginners and
professionals alike.

S : ; = AT
Al-based tools in graphic [desi ware as Adobe
Sensei in_Photosnop : help designers by
automatf ‘ [ "%. ;j} stiggesting design elements, and
enhanging imageswith advanced algorithms.
UnRRads :

Summary

. Software systems include all the programs and applications that enable

us to perform specific tasks on a computer.

«  The primary objective of software as a system is to manage hardware

resources and provide a platform for applications to run smoothly.

o System software manages the hardware and basic system operations,

while application software helps users perform specific tasks.

« The main functions of system software include managing hardware

resources, providing a user interface, and running applications.

« Utility software enhances system performance and ensures security and

maintenance, and device drivers, which facilitate communication between
hardware devices and the operating system. :

"« _In business, application software streamlines operations, improves

productivity, and enhances communication.

es communication

e In education, application software .- é@@eixperienc&
eNGy ilita

improves administrative €
between teachers3tu

Brcpay 5
( "@ 29%  NOTFOR SALE-PESRP
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tion of an operating system?

td g! 4 Fyunc
(a)

Create documents
(b) To manage hardware resources and provide a user interface
(c) To perform calculations (d} Todesign graphics
2. Which software is used to enhance system performance and security?
(@) Operating system (b) Utility software
(c) Application software (d) Devicedrivers

3. What role do device drivers play in a computer system?
(a) Managefiles |
(b) Facilitate communication between hardware devices and the
operating system :
(c) Create presentations
(d) Enhance graphics performance m
4. Which of the following is an example of DSOS '

(a) Microsoft Word (b) BIGS O (e} Disk)
5. Whatis the main p% e %‘ B o\de ¢
(a) Toedittext dm@ b)
nt

rganize and analyze data
(c) Tocreg (d) To enhance system security
6. How Wivty software differ from application software?
(a) Utility software manages hardware, while application software performs
specific tasks for users. :
(b) Utility software creates documents, while application software
manages hardware.
(c) Utility software performs specific tasks for users, while application
software manages hardware. _ :
(d) Utility software is free, while application software is paid.
7. Which type of software would you use to design a logo?
(@) Operating system (b) Spreadsheetsoftware
(c) Graphicdesign software (d) Utility software
8. What is the function of system software?

(a) To facilitate communication between hardware a somﬂ
(b) To perform specific tasks fortheuser A

(c) Tocreatevisual content -, O @@
(d) Toorganizeang wﬁgﬁ 0 .
9, Why are operating syite simportant?
] ness

(@) Theyincreasesqrélen bri (b) Theyadd more fonts




10. Wi

(d) Organlze and analyze data

Short Questions

VA wN =

e

ong Questions

sl gl B B0

Define system software and provide two examples.

Explain the primary functions of an operating system.

What is utility software and why is itimportant?

Describe the role of device drivers in a computer system.

Differentiate between system software and application software with
examples.

What are the main functions of spreadsheet software?

How can graphic design software be used in the field of ed uc‘ation‘?

What is the significance of data backups and how can ‘%i

tlng system

providing exam 1 . |

Explainw es between system software and application software,

Descri e process of using utility software to optimize system
performance and maintain security. Provide detailed steps and examples of
common utility tools.

Explain how to install, update, and troubleshoot device drivers for hardware
components.

Discuss the main functions of commonly used application software, such as
word processing, spreadsheet, presentatlon, and graphic design

applications.

Discuss the importance of sys =




By the end of this chapter, you

encapsulation.

¢+ Understand how prgt
~ DHCP function in alig
'+ Understand diff8
 disadyantanes)

= Understa

communications.

Differentiate between co
Differentiate networking
Differentiate transmissio

T T

networking model.

protocols involved.
*+ Define and explain the u
- like DNS and DHCP.

o disaﬁvamag?!ﬁ\m

Y

" ohderstand and explain computer networks as systems: their objectives, |

receiver, protocol, message, and communication medium.
* Understand key concepts related to computer networks, including
-networking devices, network topologies, and transmission modes,
* Understand the 7-layer 0S| networking model and its related protocols.
* Understand the benefits of using computer networks, such as resource
sharing and data communication,
* Understand how data is transmitted across CDW ke including,

packet and circuit switching, ang

nd real-world applications of computer networks, including various
network-based services and how they are used.

* Knowstandard protocols involved in TCP/IP communications,

* Know key networking terms like the 5-layer OSI networking model, packet

switching, circuit switching, router, TCP/IP, 1P, UDP, DNS, DHCP, host,

browsers, layering, encapsulation, and various protocols involved in TCP/IP

Identify and describe different types of networks’ using the 7-layer OS

* Explain how data is transmitted across networks and describe

= S

will be able to:

ftation through

and network services like DNS and

mponents of data communication,
devices and network topologies.
n modes.

>

NN

ses of .'ro"@ ..
« - Describe different m :




!nrodion

In today's in‘terconn ' ZOmpy play a vital role in the
functioning of socie and\ busmesses. This chapter aims to provide a
compreh Qerstanding of computer networks as systems, including their

componepfs ‘ebje ives, and real-world applications.

6.1 Network as a System :

A computer network is a system of linked devices and computers that may
exchange data and operate together. Networks can range from small, Local Area
Network (LANs, Local Area Networks) to large area network, WANS, including the
Internet. Networks are arranged of various elements that work together to
facilitate communication depicted in Figure6.1.

! ; Figure 6.1: Network Diagram
The primary components include:
* Nodes: Devices that are connected to the network, such as computers,

smartphones, and printers. | e g@ -
= Links: The connections between CB‘DS i @n\re’ (like Ethernet

cables) or wireless (like Wi-Fi)

«  Switches: Devices ﬁ&

l@ nodes within a network to forward




N, = b

: (S-He '
The Internet is the lafge W@\ﬁ#ﬁ;&ing} all the
networksworldﬁyg\
ﬂﬂmﬁu_ o :
s

* Exa ing Switches -
* Imagine a file transfer in an office network. You send a file from your -
computer to a colleague's computer in another room.

* Thefileis splitinto packets, and each packet has the destination MAC address
(your colleague's computer).

* The packets are sent to a network switch.
* The switch examines the Media Access Control address and forwards the
packets only to the port where your col league's computeris connected.

*  Once all packets are received, your colleague's computer reassembles them
into the original file.

Example: Air Travel System

Think of sending people via air travel. Here's how i O@@)m

* When traveling, passengers a ight t ﬁ

groups (packets) and

assigned different flights (pa
with the final desti %‘m

REINIG :‘- different routes, through various airports (routers),
2 final destination.

6,1.1 Objectives of Computer Networks - koo
The primary objective of computer network is to enable resource sharing, data
communication and collaboration: '

1. Resource Sharing: Computer networks allow devices to share resources,
such as printers and storage, reducing costs and improving efficiency.
Example: In an office network, multiple computers can share a single printer,
reducing the need for multiple printers.

2. Data Communication: Networks facilitate data transfer, enabling

- communication through emails, instant messaging, and video conferencing.
Example: Employees in different locations can collaborate through video
conferencing tools like Zoom or Microsoft Teams, ©)

3. Connectivity and CollaborationbN g connect devices, allowing for.
remote access and collabor m- oductivity and flexibility.

.'.i Ir :
&

1& document in real-time using cloud-
o

Example: A team can
based services lik




i

L
E@MMWWM was invented by Tim Berners-Lee
1 1989, revolutionizing how we access and share information.

6.2 Fundamental Conceptsin Data Communication

Data communication involves the exchange of data between a sender and a
receiver through a communication medium. Key components include the
sender, receiver, message, protocol, and medium.

6.2.1 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 recewes he d ‘@l@ rtphone
receiving the email. _ Q’%

3. Message: The data bg ' M mple: The content of the email.

4. Protocol: A set of rules eraing data communication. Example: The HTTP
protm:gl@@ﬁﬁd sb ommumcatlons

5. Medium:The physical or wireless path through which data travels. Example:
Ethernet cable or Wi-Fi.

6.3 Networking Devices

Networking devices include hubs, switches, routers, and access points are

responsible for the management and dlrectlon of network traffic.

6.3.1 Switch

Switch is a network device that connects multiple network devices such as

~computers, printers, and servers, within a network and allows these devices to

communicate with each other efficiently. Switches play an important role in

modern networks by efficiently managing data traffic and ensuring that

information reaches the correct device.
How Does a Switch Work?

A switch is used at the Data Link Iayer which is caII @@@; model
(Section 6.6). It uses hardware adéd dla Access Control
(MAC)addresses to forward, de dewce When a data packet
reaches at the swntch it ‘ |

onlytothed ata




m\ e

‘,“e

Figure §.3: A network switch connecting multiple devices.

(= ™ = 5,
| Tidbits
First time, switch forwards or broadcast data to all connected devices. Once it
has learned address of devices, it starts sendmg data to r%?‘{t :.' nati

Did you know that your home router often includes a switch
and a wireless access point? This allows you to connect Tidbit"s-

multiple devices both wired and wirelessly!

6.3.2 Router ' P :
A router is a networking device that mterconnects_': 2 A %:'*:.
networks or allows devices to connect to it. It directs 55
data packets between different networks. Think of it as / At home T'“‘"\
a traffic director on the internet, making sure that data =

gets from one place to another efficiently. Figure 6.2 '\
illustrates how a mobile internet connection (via SIM &~ }5_} .
card) integrates with a home network. Alternatively, 2= @m

an Ethernet cable can be used to obtai m Jerps
access and distribute it among-ho :@
enterprise environme

dl
are employed, as de%l%\ Mobile Wi-Fi Router

Figure 6.2: A typical home router

: NOT_FORSALE @ > Possts




% N %
i\s nber on a mobile network. It allows the device to connect

to the network, make calls, send messages, and access Internet. -/

How Does a Router Work?

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.

Routers use something called a routing table to decide the best
path for data packets. This table lists the possible paths and
helps the router make efficient decisions!

To keep your network running smoothly, always use high-
quality Ethernet cables and ensure your switch is placed in a( T|db|t5)
ceol ventilated area to prevent overheating.

6.3.3 Access Point

An Access Point (AP) is a networking
device that facilitates the connection of => =

wireless devices to a wired network. It
works as a link between your computers
and smartphones or any other wiretess
device and the internet.

W\J Point
Figure 6.4: A typical Access Point




How Does an Access Pomt Worlc? @@
An Access Point works by receﬂ%mg;daih twork and transmitting

it wirelessly to your devices your wireless devices and
sends it to the wlre

Access Points use radio waves to transmit data, similar to
- how your favorite radio station broadcasts music! -

Class activity
Create a human network with students. Assign roles such as Access Poin
Router, and Devices. Use ropes to represent connections. Show how data
moves from the Access Point to the Router and then to another network. -

\ connect
m perfect

R | ( Tidbits )
Whv.'-}{&@t@r%J up an Access Point, place it in a central location to ensure the
best coverage and signal strength for all your devices!

6.4 Network Topologies
Network topologies are methods
used to define the arrangement of
different devices in a computer
network, where each device is
called a node. The reliability and
performance of a network are
impacted by the way its devices are
linked.

6.4.1 Bus Topology /XW
~ In a Bus topology, all dewces E : XY

asmglecommumcat@ m ach device is connected to this central

cable.




6.4.3 Ring Topology

In a Ring topology, each device is conne
circular pathway with other devices, Dz

in one direction, passi \iﬁ&v
device. Q\ \\ \ ) |
Exampr relay race where each |

runner the baton to the next runner in
acircle until it reaches the starting point again.

Figure 6.7 Ring Topology

Ring topology can handle high traffic, but if one connection fails, the whole, v I8
networkis affected. Then 2-way ring can solve this issue to some extent. ( Tid bfts :

o R
£ 5 % J '\  6.4.4 Mesh Topology

A "“.i_" u__"_"“ In a Mesh topology, each devi nected to
. ;7— every other devi i ,,@:L- h redundancy
o<y T

; it
]

Figure 6.5: M

Example: Imagine a city where every house is directly connected to every other
house by roads. If one road is blocked, there are multiple alternative routes.

Mesh topology is very reliable because if one link fails, data
can be rerouted through other links.




6.5 Transmission Modes
Network communication modes describe how datacis fF j between

devices. There are three primary mede 1 : ‘rh Duplex, and FulI-DupIex
cher

as shown in Figure 6.13.4et’ lorele
analogies! WQ \

6.5.1 Simpww ation

In Simplex ¢ unication, data transmission is unidirectional, meaning it flows

in only one-direction. A advice can either send or review data in this
communication.

S g [ ¥ -ﬁ e s B P o N m“&
ik alzlelshalolol clel sl o o =l /0
w JOIWIERRITEYRUL i JodPlifi], M2 BEOEE
mes fAlSQORF G Rl fiT ] afslel+ >
zZixjcivialnimi:1: i a 1fzla
Aaj¥ie o N

Figure 6.9: Simplex Communication
Example: Keyboard to computeris an exam(pfiof si
i o
' ﬂuﬁﬂ ARLATANS .
nunjtation, the direction of data flow is fixed,

ication is needed! :

6.5.2 Half-Duplex Communication :
In Half-Duplex communication, data transmission can occur in both directions,

but not simultaneously. One device must wait for the other to finish transmitting
before it can start.




s

as or tov\fe | monstrate Half-Duplex
eti3tlident take turns speaking and listening:

Full-duplex communication allows for simultaneous data delivery in both
directions. Both devices may transmit and receive data simultaneously at the
same time. i

W " Full Duplex

Figure 6.1 1: Full-Duplex Communication
Example:
Telephone conversations are an example of Full-Duplex communication. Both
eople can talk and listen at the same time without waiting for theirtam.
ReoR g o SRS
< N0

Full-Duplex communication allo ‘ A
| fat o

: & \gHigient” data . J
transmission, making it ideal\
systemns like internethrow HncHvideo calls !
1

T-communication ( ﬂdth
NN

. ' ™
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! E

Class activity

_@@sorta the

GIN," but the system

| The first message sent over the ARPAN
internet, was "LO. %@@
as ers.




6.6 The OSINetworking Model : :
The Open Systems lnterconnectiog (Qsl ' @@@@@:@ used to
understand how differe netwo@ég S as 7 layers, each with
a specific function. Le @ '
daily lifw ir% :

<with examples and relate them 0

Layer 1: Physical Lay
The Physical
roces

ere:
Example: Imagine the hardware that connects computers, like a Network

terface cables, repeaters, hubs and connectors.

| The Physical Layer includes everything from the cables to the
voltage levelsused to transmitdata! ,

Layer 2: Data Link 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. _ ® m
a w &Qersections, which

Example: Think of the Da
allisions.

manage the flow q(ji&s

NOT FOR SALE-PESRP
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devices an

Draw a simple d label the physical

Layer 3: Network Layer

The Network Layer is responsible for data transfer between different networks,
It determines the best path for data to travel from the source to the
destination,

Example: Imagine a Gps system finding the best route for you to travel from
home to school. ;

The Network Layer uses |p addresses to route data between
networks! : '

(Tidbitsj

Layer4: Transport Layer

The Transport Layer ensures that data is transferred fr Ferunning
On source end system to a process sg “ on end system. It
manages data flow control and error' {‘3 :
Example: Think of th@ NSy dyer.ds-a delivery service that ensures your
package arrives safel %

he Transport Layer uses protocols like Transmission Control
Protocol (TCP) to ensure reliable data transfer!

Layer 5: Session Layer _ :
The Session Layer manages sessions between applications. |t establishes,
maintains, and terminates connections between devices. |

Example: Imagine a phone call where the session layer sets up the call, keeps it
connected, and.ends it when you hang up. - |

Layer 6: Presentation Layer ’%gz% @
'a

The Presentation Layer een the application layer and the
network. It formats an
_ system. W{Rﬁ o\

to ensure it is readable by the receiving
NOTOR-PEW




Example: Think of the Presentation Layer as atra v :
one language to another so that lg:\ore%??&p\ ' {é R
| = IS

®) " \4]\\“}»5 ;
antat ayer handles data encryption and J

Layer 7: Eplicati'on Layer _

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

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

List the applications you use daily and identify which rely on the
Application Layer for network services. | -

6.7 Ipv4 and lpvé
Internet Protocol (IP) addresses are unique identifiers assigned to devices

connected to the Internet. There are two primary Versjons: Pvé. Let's -
explore the differences between them Wg& hem to daily
life. ‘

6.7.1 Internet Prot - Py :

IPv4 is W the Internet Protocol and the most widely used
today. | ‘it address scheme, allowing for approximately 4.3 billion
unique addresses. To find the total number of unique IPv4 addresses, we

calculate 2 which represents all possible combinations -of 32 bits, ie. 2+
=4,294,967,296.

172 . 16 . 254 . 1
¥ ¥ ¥ ¥

10101100 .00010000 .11111110 .00000001

| = gl i
1 1

8 bits

" N@@@

driess Format



SRS Ry -
= Mten in four sets of decimal
anging from 0 to 255 (e.g. 192.168.1.1).

6.7.1 Internet Protocol version 6 (IPv6) : : :

IPv6 is the most recent version of the Internet Protocol designed to replace IPv4.
It uses a 128-bit address scheme, allowing for an almost limitless number of
unique addresses.

Example: Imagine an 1Pv6 address like a digital fingerprint. It can provide a

unique identifier not Just for houses on a street, but for every grain of sand on a

IPv6 was developed to address the depletion of |py4

addresses due to the rapid growth of | et and
connected devices, m 0@@ :
o '

ces’

6.8.1 Introducti ‘ miocols ‘ o
Protocols ules that govern data communication. Common protocols
include T  HTTP, FTP and SMTP.

Example: HyperText Transfer Protocol (HTTP) is used for transferring web pages
overthe internet. :
6.8.2 DNSand GHCP

Domain Name System (DNS) . ,
DNS translates domain names to IP addresses, making it easier for users to
access websites, ; _
Example: When you type www.example.com in 3 browser, DNS translates it to
the corresponding IP address.

Dynamic Host Configuration Protocol (DHCP)

DHCP automatically assigns IP addresses to devices on a netwo!ifying

network management. @D@

Example: When a device connects toa V@@m assigns it an IP
"address. , ’\ ;

6.9 Network Secu m&\J

e ures to protect data and prevent unauthorized




access to computer networks. Le

and some key concep ‘.. e

6.9.1 Importance gf\Netwbrk\Security

Network se 0fta

» Data PRy n: Ensurmg that sensitive mformatfon is not accessed or
altered by unauthorized users. -

« Preventing Attacks: Defending against mahcnous attacks that can disrupt
networks and steal data. : ;

 Maintaining Privacy: Safeguarding personal and confidential information
from being compromised

+ Ensuring Availability: Ensuring that network resources are available and
accessible to authorized users.

6.9.2 Key Concepts in Network Security

Firewalls

Firewalls are security systems that monitor and control i mcommg@ utgoing

network traffic based on predetermined E;imty W@ i@

Figure 6.14: Firewall Concept

untrusted external etworks
%K\miﬁ




understood by auth the correct decryption key.

Decryption is t W converting the encrypted data back to its original
form., \fr\ =

Exampl% ,

Plain Text: Hello, World!

Encrypted Text (using a simple shift cipher): Khoor, Zruog! where each letter in
the plaintext is replaced by the letter that js 3 positions down the alphabet,
Decryption: Converting "Khoor, Zruog!" back to "Hello, Worldi* using the same
shift cipherin reverse. '

Ciphertext Exchanged Between Countries ‘ _

Countries often exchange sensitive information securely using encryption. The

Encryption transform}c%ﬁ%:&fé\ Souhe ormat that can only be read or

Encrypt a simple
letter is shifted by

‘with a._dassmate_-_a 0 :

communications. The abi 3 man Enigma-
ry.

WOWN | encrypted messagessigniﬁcanﬂycontributedto-theirvicto
Use strong encryption algorithms to protect sensitiv&“dbﬂ
n

information, making it unreadable to unauthorized users,

Passwords and Authentication :
Passwords and authentication methods eénsure that only authorized ysers can
access network resources, :

| Class activity _
Discuss the importance of strong passwords and practice cre tingrgecur
passwords using a password generator. _[12)\ (

6.93 Common_ Threats to Network Seguri )
* Malware: Malicioys s a WMSES, Worms, and ransomware that
candamage or steal ﬁiw
R

* Phishing: Atte < users into revealing sensitive information

NOT FOR SALE-PESRP '\
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®
« Denial of Service (Do$§ ks:Overwhelming a network with traffic to
disrupt its norma Operatic and make it unavailable.

* Man-in:the:Middle Attacks: Intercepting communication between two
parties to steal information or alter messages.

6.10 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.

6.10.1 Personal Area
Network (PAN)

A PAN is a small network used
for communication between
personal devices, such as :
smartphones, tablets, and laptops) within L ge. Example* Bluetooth

connections between a - (
. o] (\&
A= ]

] \N the ¥ ge e of a PAN is typically a few meters, perfect for 7

personal device communication.,

Locai Area Network (LAN)
A LAN is a network that connects computers and devices within a limited area,
such as a home, school, or office buﬂdmg




Iarge Campus,
together.
Example: The network that connects various [
branches of a university across 3 city is a
MAN. :

Figure 6.17: Metropolitan
. Area Network (MAN)

& |'AMAN can cover an area of up to 5.(}__!5_,3] meter

| forcity-wide ocrnnectmg i m (030
6.10.1 Wide Area Ne e lt — :

A WAN covers a large Gedgraphita area, connecting multiple LANs and MANs.
Theinternet st \"5 ‘* @mple of s WAN. :

Example \N\; Stwork that connects different branch offices of a multinational
company across countries is a WAN '

3

wmgum 6.18: Wide Area Network (WAN)

AL =




Use a Virtual Private Network (VPN) to securely
WAN and protect your data Wh?ﬁ{ ﬁﬁsgg\ )

6.10.1 Campus Area N Em L
A CAN is a networ multiple LANs within a limited geographlcal
area, such campus or a business park.

Example: Thenhetwork that connects various departments and buildings within a
university is a CAN.

Understanding the different types of networks helps us comprehend how data
travels from one device to another, whether within a single room or across the

globe. Each network type serves a specific purpose and is designed to handle
various ranges and sizes.

Flgure 6. 19 Campus Area Network (CAN)

6.11 Real-World Applications of Computer Networks

6.11.1 Business

In business, networks enable efficient communlcatlon, resource sharlng, and
data management.

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

- 6.11.1 Education

Educational institutions use networks to provide online Iearnmg platforms,

virtual classrooms, and access to educational resources.

Example: Universities use Learning Management Sy ya 1 ckboard
4 &)

and Moodie to deliver course con int é- ﬁ 5

6.11.2 Healthcare
g of patient information, telemedicine,

Healthcare networks fa




and access to medical databases. . g“\@
Example: Hospitals use Electronic Health W@b@@ ms to store and

retrieve patient data efficien
P/tP Communications

6.12 Stal'ldar VL
6.12.1 Introdu ‘v

TCP/IP it ontrol Protocol/internet Protocol) is the fundamental
suite ols for internet communication.

6.12.2 Key Protocols i ;
« 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 reliable, data
transfer. ;

* Domain Name System (DNS): Translates domain names to IP addresses.

* Dynamic Host Configuration Protocol (DHCP): Automatically assigns IP
addresses. :

6.13 Network Security Methods
6.13.1 Firewalls '
Monitor and control incoming and outgoing network t e
sH @0@6@

6.13.2 Encryption
Protects data by converting it

moassbiraBifaL) |
el

6.13.3 Antivirus

' Class activity s
Have students discuss the advantages and disadvantages of different
network security methods. -

Summary
.* . A.computer network is a system of interconnected computers and devices

that communicate and share resources. :

« The primary objectives of computer networks are to enable resource sharing,
data communication, and connectivity between devices, _

« Data communication involves the exchange of data between a sender and a
receiver through a communication medium. _

* Protocols are sets of rules that govern data communication. Common

protocols include TCP/IP, HTTP, FTP and SMTP c©
-+ Arouter is a device that connects(diff Ts\) together and directs
data packets between the A0 \ ' -

*  When you sen net, it gets broken-down into smaller

pieces called pa 197

R —
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» A switch is a network device that co computers,
printers, and servers) within a Leca
*  An Access Point (w at allows wweless devices to

connectto awiredn

»  Network t to the arrangement of different elements (links,
nodes, mputer network.

* Ina Bus topology, all devices share a singie communication line called a bus.
Each device is connected to this central cable.

- In a Star topology, all devices are connected to a central hub or switch. The
hub acts as a repeater for data flow.

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

* In a Mesh topology, each device is connected to every other device. This
provides high redundancy and reliability.

» 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 transml Si
directions simultaneously.

* The Open Systems Intercon

is a framework used to

understand how di ocols interact.
* Internet Protoco are unlque identifiers assigned to devices
: connecmwm t. There are two primary versions: IPv4 and IPv6.
¢ DNS tre domain names to IP addresses, making it easier for users to
access websites.

« DHCP automatically assigns IP addresses to devices on a network, simplifying
network management.

» Network security involves measures to protect data and prevent

unauthorized access to computer networks.
» Encryption transforms data into a secure format that can only be read or
understood by authorized parties with the correct decryption key.
. APAN is a small network used for communication between personal devices,
such as smartphones, tablets, and laptops, within ashort range. _
« A LAN is a network that connects computers and devices within a limited
- area, such as a home, school, or office building. !
- A MAN is a network that spans a city or a large campus, connect multiple
LANs together.
* A WAN covers a large geographi
MANs. The internet is the larg o5t exe
'

NGt eLANsand '
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Multiple Choice Questions (MCQs)
1. What s the primary objective of computer networks? :

() Increase computational power

(b) Enable resource sharing and data communication

(© Enhance graphic capabilities -

(d) Improve software development
2. Which device is used to connect muitiple networks and direct data packets
between them?

" (a) Switch (b) Hub (c) Router (d Modem
3. Which layer of the OS] model is responszbie for node-to-node data transfer .
and error detection? :

(2) Physical Layer (b) Data Link Laye
(c) Network Layer (d) ranspon -
4. Whatis the functlon ofthe Dom

3. Which method of data transmission uses a ded:cated communication path?
(a) Packet Swrtchmg () . Circuit Switching
(¢) Full-Duplex . @ Half-Duplex
6. What is encapsulation in the context of network commuinication?
(a) Converting data into a secure format
(») Wrapping data with protocol information
(¢) Monitoring network traffic
(d) Translating domain names to IP addresses _
7. Which protocol is used for reliable data transfer in the TCP/IP model?
(@ HTTP (b) FTP ey TCP (@) UDP
8. What is the main purpose of a firewall in network security? -
(a) Convertdatainto a secure format a @
() Monitor and control network trqﬂ%c @%ﬁ
(c) Assign IP addresses @
(d) Translate domain‘Bamés

9. Which network t o) - - salldewcestoacentralhub? -
(@ Rin ®) Mesh () Bus () - Star
10. What s a ey benefit of using computer networks in businesses?

(a) Increase computatronal power




(b) Enableresource sharingand e Ci
(¢) Enhance graphic capabiliti

o
(d) Improve softwa

Short Questions :
. Define Mmcaﬂon and list its key components.
Explain the role of routers in a computer network.

What are the main functions of the Network Layer in the OSI model?
Describe the difference between packet switching and circuit switching.
What is the purpose of the Dynamic Host Configuration Protocol (DHCP )?
How does encapsulation ensure secure communication in a network?
Differentiate between TCP and UDP in termis of data transfer reliability.
Explain the importance of encryption in network security.

What are the advantages of using a star topology in a network?

1 0 How do firewalls contrlbute to network security?

Long Questions
1. Discuss the objectives of computer networks and provide eX@m of how
they facilitate resource sharing and data co mun

2. In a Simplex commumcat:on S
500 bits per second (b p%

CONPUAWN

r smltted at a rate of

srmt a message if:

(a) it is of 10 kil it is of 10 kilobytes.
3. Describe h is\tra nsmltted across computer networks using packet
switching a it switching.
4. Discuss the role and importance of protocols in data communication. Explam
the functions of key protocols such as TCP/IP, HTTP, DNS, and DHCP.
5. Evaluate different methods of network security, including firewalls,
encryption, and antivirus software. _
6. Describe real-world applications of computer networks in business,
education, and healthcare.
7. Compare and contrast the different types of network topologies (star ring,
bus, and mesh).
8. Consider a shift cipher with a shiftamount of 4.

(a) Encrypt the message "SECURITY".

: (b) Decrypt the message "WMXYVMI". : :

9. An IPv4 address is a 32-bit number. Calculate the tot b@(@mue IPv4
addresses possible. ;

(a) e calcula ; . ' er of IPv4 addresses.
®) many aduresses are eft if 10% of the total addresses are
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Student Learning OQutcomes . —\
By the end of this chapter, you will be able to:

Define computational thinking and its key components: decomposition,
pattern recognition, abstraction, and algorithms.

Explain the principles of computational thinking, including problem
understanding, problem simplification, and solution selection and design.
Describe algorithm design methods, specifically flowcharts and
pseudocode, and understand the differences between them.

Create and interpret flowcharts to represent algorithms wsually :

Write pseudocode to outline algorithms in a struc_ture?d hu -readable
format. -

Engage in algorithmic actmtles s

Conduct dry runs of flowcha
correctness

Identrfy duﬁemﬂt types of errors in algorithms, :nc!udmg syntax errors,
logical errors, and runtime errors. _
Apply debugging techniques to find and fix errors in algorithms.

Recognize common error messages encountered during LARP and learn
how to address them.

Demonstrate probi'em—s'oiving skills by applying computational thinking
principles to real- world scenarios. :

Evaluate the efficiency of different algorithms and improve them based.
on performance analysis.

P AT /
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Introduction @ ::::g

Introduction Computational thinking i isA M na ies individuals
to solve complex problema usin m processes involved in

~ computer science. ThIS efmmg computational thinking and
breaking 1t dow mental components: decomposition, pattern
rec09mt|o n and algorithms. These components are essential for

simplifying complicated problems, identifying patterns that can lead to
solutions, focusing on relevant details while ignoring unnecessary ones, and
creating step-by-step procedures for solving probiems. Understanding these
concepts is not only beneficial for computer scientists but also for anyone
looking to improve their problem-solving skills across various fields.

In_addition to defining computational thinking, this' chapter explores the
principles that guide it, such as understanding the problem at hand, simplifying it
to make it more manageable, and selecting the best solution design. The chapter
introduces different methods for designing algorithms, including the use of
flowcharts and pseudocode, and explains how to distinguish between these two

approaches Furthermore, it emphasizes the 1mportance 0 aWonthm
(Logic of

aspects of error identi ifica ng, providing techniques for
recognizing and fixin \ “ Fors encountered during the implementation
of algorithms: &%ﬁ g these skills, students will be well-equipped to tackle

awide rangedfcomputational problems efficiently and effectively:

7.1 Definition of Computational Thinking |
Computational Thinking (CT) is a problem-solving process that involves a set of |
skills and techniques to solve complex problems in a way that a can be executed
by a computer. This approach can be used in various fields beyond computer
science, such as biology, mathematics, and even daily life '

1 Computational thinking is not limited to computer science. It
is used in everyday problem solving, such as planning a trip or

organizing tasks,
d t\&QL—' U

Let's break down compui&a\i %&’\&W s




7.1.1 Decomposutlon

Decomposition is the)

smaller, more con

Decom Jmportant step in’ computational thinklng it mvoives

dwldmg ‘complex problem into smaller, manageable tasks. Let's take the

example of building a birdhouse. This task might look tough at first, but if we

break it down, we can handle each part one ata time.

Here’s howwe can decompose the task of building a birdhouse. Figure 7.1 shows

the decomposed tasks for 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, nalls, pamt, and
tools like a hammer and saw.

»  Cut the Wood: Measure and cut the wood into the required pieces accordmg

to the design.
* Assemble the Pieces: Follow the plan @t@@e«:es of wood

attractive for birds.

\ﬁ& N

WNN C'Figure 7.1: Building a Birdhouse
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2 ;é ﬂanizﬁng a school event

u maller, manageable parts, Write
your classmates how decomposition

Pattern recognition involves looking for -similarities or patterns among and
‘within problems. For instance, if you notice that you always forget your
homework on Mondays, you might recognize a pattern and set a reminder
specifically for Sundays. : :

Pattern recognition is an essential aspect of computational thinking. It involves
identifying and understanding regularities or patterns within a set of data or
problems. Let's consider the example of recognizing patterns in the areas of

squares. '
The upper row in Figure 7.2 represents the side lengths of squares, ranging from
1 to 7. The lower row shows the corresponding areas of these s Here, we

* Side Length 1: Area = 15,= ©

« Side Length 2

* Side Lengtly 3 =9(1+3+5)

« S hd:Area=4=16(1+3+54+7)

» Side Length 5: Area = 5°= 25 (1 + 3 + 5+ 7 + 9)

+ Side Length 6: Area = 6°=36 (1 + 3+ 5+ 7+ 9 + 11)

.+ Side Length 7:Area=7=49(1+3+ 5+ 7+ 9 + 11+ 13) :
‘We can see that the area of each square can be calculated by adding consecutive
odd numbers. For example, the area of a square with a side length of 3 can be
found by adding the first three odd numbers: 1 +3 +5=9,
Visual/Numerical Pattern

can observe a pattern in how the areas increase. W@Q@

Goesup by 1.
+1 41 +#1 +1 +1 +
A A_A

4 |5 6|7

) 11625 |36 i?f.@e@m

6125 |
.i@ @.‘.mer starting at 3

Feak bi-Squares with sides from 1 to 7

= , ey AT —— ; FGRSALE'PESW




7.1.3 {:can : :
Abstraction is a fundamental concept.in problem solving, especially in computer
science. It involves simplifying complex problems by breaking them down into
smaller, more manageable parts, and focusing only on the essential details while
ignoring the unnecessary ones. This helps in understanding, designing, and
solving problems more effi ciently.

* Definition: Abstraction is the process of hiding the complex details while

exposing only the necessary parts. It helps reduce complexity by allowing us

A L
y

i 45

to focus on the high-level overview without getting lostin the details,

* Example: Making a Cup of Tea - High-level Steps: 1. Boil water.
leaves or a tea bag. 3. Steep for a few minutes. 4. P

milk/sugar if desired.

wofels

and focus on th
better and.fi

b

cihe T\T\T\m% d_:.: TldbitS)

r 9
When solving compie)ﬁmm%k them down into smaller parts
“Thi
g

s will helps you understand the problem
lution more easily. By using abstraction, we can tackle
complex problems by dealing with them at a higher level.

o

7.1.3 Algorithms

An algorithm is a step-by-step
collection of instructions to solve a
problem or complete a task similar to
following a recipe to bake a cake..

An algorithm is a precise sequence of
instructions that can ‘be followed to
achieve a specific goal, like a recipe or a
set of directions that tells you exactly
what to do and in what order.

2) Gather the ingredients
4) Mix together the ingredients

- HOW TO BAKE A CAKE?
1) Preheat the oven f

3) Measure out the ingredients

igorithm example: Recipe

)




Example 1: Baking a Cake: In Figure 3 bz
recipe provides a list of i -py-step instructions to mix
them and bake th m% aﬁf’exampie of an algorithm because it

outlmes a cl eps toachieve the goal of baking a cake.

ng a Tree: Here is a simple algorithm to plant a tree, an

actw: that can be very meaningful and beneficial:

Choose a suitable spot in your garden.

Dig a hole that is twice the width of the tree’s root ball. -

Place the tree in the hole, making sure itis upright.

Fill the hole with soil, pressing it down gently to remove air pockets.

Water the tree generously to help it settle,

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

7. Waterthe tree regularly until it is established.

This algorithm gives clear instructions on how to plant a tree, making it easy
to follow for anyone.

oOUhWwn =

brushmg your -
you follow £

Did you know that algorithms are not just used in compute@
They are everywhere! When you follow directions to your
friend’s house or play a board game with rules, you are using
algorithms. Algorithms help us solve problems logically.

g

Class activity

= Qutline an algorithm for applying to the Board of Intermediate and
_ Secondary Education (BISE) for 9" Grade Examination.
Algorithm Challenge |
«  Work in pairs to create an algonthm for a corpmon
a sandwich or gettlng rea y tEbr Y
then exchang% ‘- rithm
exactly as wrltt enand s

each step clearly,
t' “‘1 palr Fo!iow their algorithm
e if . can complete the task.

_ NN
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7.2 Principles of Computatio
Computational thinking involves sevé
problem-solvinginas
7.2.1. Proble ing ;
Understardi roblem involves identifying the core issue, defining the
requirements, and setting the objectives. Understanding the problem is the first
and most important step in problem-solving, especially in computational
thinking. This involves thoroughly analyzing the problem to identify its key
components and requirements before attempting to find a solution,
“If I had an hour to solve a problem I'd spend 55 minutes thinking about the
problem and 5 minutes thinking about solutions”, — Albert Einstein
Importance of Problem Understanding: _
* Clarity and Focus: By fully understanding the problem, you gain clarity on
what needs to be solved. This helps you focus on the right aspects without

getting distracted by irrelevant details, @”@\
» Defining Goals: Proper understandin W@ou to define
ﬁ%i i

clear and achievable goals. Yo % e final outcome should

look like and set spegif atoutcome.

« Efficient Solutio “ shiyou comprehend the problem well, you can
devise W and effective solutions. You ¢an choose the best
method tools to address the problem, saving time and resources.

* Avoiding Mistakes: By thoroughly understanding the problem, you can
avoid commoan pitfalls and mistakes. Misunderstanding the problem can lead
toincorrect solutions and wasted effort,

Example: Building a School Website :

Imagine you are asked to build a website for your school. Before jumping into

coding, you need to understand the problem: '

1. Identify Requirements: What features does the website need? For example,
pages for news, events, class schedules, and contact information.

2. User Needs; Who will use the website? Students, teachers, parents?
Understanding your audience helpsin designing user-friendly j effages.

3. Technical Constraints: What resources and tog | ilabte?Do you have
accesstoa web server and the necdary sdftw: :

By understanding these aspects; you'can plar'and build a website that meets the

~ needs of your school cg




solve it. Ask quest

foundational stepwil
QTQWD

7.2.2 Problem Simplificatian

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.

7.2.3 Solution Selection and Design

Choosing the best solution involves evaluating different approaches and
selecting the most efficient one. Designing the solution requires creating a
detailed plan or algorithm.

7.3 Algorithm Design Methods

Algorithm design methods provide a range of toels and techm 0 tackle

various computational problems effectively. Each met CImgths and

weaknesses, making it suitable for d@ﬁe : ?ns Understanding
' t appropriate approach for a

given problem, leading’

of these mW
7.3.1 Flo

" Flowcharts are visual representations of the steps in a process or system,
depicted using different symbols connected by arrows. They are widely used in
various fields, including computer science, engineering, and business, to model

" processes, design systems, and communicate complex workflows clearly and

effectively.

7.3.1.1. Importance of Fiowcharts

» Clarity: Flowcharts provide a clear and concise way to represent processes,
making them easier to understand at a glance.

« Communication: They are excellent tools _fdr communicating complex
processes to a wide audience, ensuring everyone has_a.common

understanding. Z’; @@
« Problem Solving: Flowchart ei @%’;} d mefﬁc:enc:es ina
process, aiding in p%
ss

. Documentatmn. ent:al documentat:on for systems and

_____
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7.3.1.2 Flo (Wasbiole
Flowchart ols are visual representations used to

illustrate the steps and flow
ofa process or system as shown'in Table 7.1. '
Eymbo! Name Description

Oval (Terminal)

)

Represents the start or end of a
process. Often labeled as
"Start” or "End."

Rectangle
(Process)

o)

AN

Represents a process, task, or

operation that nee@ﬁ%e

= Mite!

a2
Parall \3\9

(8]

perfo.

Represents data input or
output (e.g., reading input from
a user or displaying output on
a screen),

Diamond
(Decision)

<O

Represents a decision point in
the process where the flow can
branch based on a yes/no
question or true/false
condition.

Arrow (Flowline)

I

Shows the direction of flow
within the flowchart,

conner.‘tmg t Cm :
ence of steps.

TRy
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_ Class activity

Create a flowchart for a daily routine activity, such as getting ready for
school. Include decision points like choosing what to wear based on
the weather.

Example: A Shop Near Your House: SHpf
messages. The flowchart in Fig

I M€ order processing steps. The
input is the order, an

e item delivery or a notification to the



Decisions are made regarding item availg bl|l :
customer does not accept the item or'A

the shop, and the cu K

increases by 1if the em. lfthe item is unavallable the shop notifies
- thecusto se, the shcp picks, packs, and ships the item.

Enhancing Flowchart by Using Customer Rating o
Note that while the customer ra’tmg is included in the flowchart shown in Figure
74, it is not utilized. Let's revise the flowchart to ensure only customers with a

rating greater than 0 are attended to. The updated flowchart is shown in Figure
71.5.




- Modify -' .5 to ensure that customer ratings
. rangeof0to S5, inclusive. Ratings cannot be negati

Example: A flowchart for a login system showing steps such as inputting a
username and password, verifying creédentials, and granting access shown in
Figure 7.6. A user can make a maximum of five attempts. :

7.3.2 Pseudocode

Pseudocode i aih -ﬁglrepresenting an algorithm using simple and informal
language that'is easy to understand. It combines the structure of programming




clearity with the readability of plain English, makiréit e&f@@@pol for planning
: o
& AO

and explaining algorithms. 1
iy

Whatis Pseudocode?
Pseudocode is notactuatlcod 1LCan-u€ run on a computer, but rather away to
describe the steps of @n \algSrithm in a manner that is easy to follow. It helps
progra dents focus on the logic of the algorithm without worrying
ab ntax of a specific programming language. :
Example-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 without
any remainder, 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.
1. Procedure CheckEvenOdd(number)

. Input: number {The number to be checked}
Output: “Even” if number is even, *Odd" if number is odd
Begin

if (number % 2 == 0) then 0\3@
S I
-

10: End

Explanation |

1. Procedure Declaration: The pseudocode begins with the declaration of the
procedure 'CheckEvenOdd' which takes a single input, 'number’.

2. Input: The procedure accepts a variable ‘number’ which is the integer to be
checked. -

3. Output:The procedure outputs "Even"” if the number is even, and "Odd" if the
number is odd. , -

4. Begin: Mark the start of the procedure. .

5. Condition Check: The condition 'if (number % 2 == 0)' checks if the
remainder of the number when divided by 2 is zero. The m%q operator '%'
is used for this purpose. —

6. Even Case: If the condition : ;@En

7. Odd Case: If the condition 4 ® prints "Odd".

e 8B LR S




Example-2
Determining whether a number is prime 5&1 he %j@ﬁumber theory
and computer science. A prime numberi - r greater than 1 that

has no positive divisors ot (1 and itseif. Below is the pseudocode for this
process, followed b :

Algorithm 2 ' for determiningifa number is prime.
1: = Procedure Is Prime(number)
Input: number {The number to be checked}
Output: True if number is prime, False otherwise
Begin
 if(number <= 1) then
return False
endif
forifrom 2 to sgrt(number) do
9: , if (number%i == 0) then
10: - return False
1: end if

12: endfor K@@QX@W@ @.

i :3- refy W
Explanatlon WW %%

- Procedure Declaration: The pseudocode begins with the declaration of the
procedure 'IsPrime" which takes a single input, ‘number,

2. Input: The procedure accepts a variable 'number’, the integer to be checked.

3. Output: The procedure will output 'True' if the number is prime, and 'False’
otherwise. :

4. Begin: Markthe start of the procedure.

5. Initial Checl: The condition 'if (number <= 1)’ checks if the number is less
than or equal to 1. If true, the procedure returns 'False’ because numbers less
than orequal to 1 are not prime, _

6. Loop Through Possible Divisors: The 'for' loop iterates from 2 to th
root of the integer. This is because a greater factor of t |p!e

- of a previously tested smaller facto

7. Divisibility Check: Ins%“

0

AP D BN

.
f“\

|f num ber %i==0)




checks if the number is
procedure returns
itself.

8. Priw ation: If no divisors are found in the loop, the procedure
returns True’, confirming the number is prime. :
9. End:Marks the end of the procedure.

'V_i it % {
alse -‘ atise the-number has a divisor other than 1 and

Class activity

Create Your Own Pseudocode: Divide the students inta small groups and
assign each group a different simple problem, such as finding the
maximum number in a list or calculating the factorial of a number. Ask
them to write the pseudocode for their assigned problem and then
present it to the class. s : e

RO
& ed in software development before

theactual code to ensure that the logic is sound and to
acilitate communication between team members who may
be using different programming languages.

Why Use Pseudocode?
Using pseudocode has several benefits:

« Clarity: It helps in understanding the logic of the algorithm without worrying
about syntax. ;
» Planning: It allows programmers to outline their thoughts and plan the steps
of the algorithm. = :
» Communication: It is a universal way to convey the steps of an algorithm,
. making it easier to discuss with others.

7.3.3 Differentiating Flowcharts and Pseudocode Ca g@@m

Flowcharts and pseudocode are botht

do so in different way 't
ry

Unde
which method is morﬁ?\x |
W (@]
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e |t is read"|i \éJa-story, with each
step is written out sequentially.

e Pseudocode communicates the
steps in-a detailed, narrative -like
format. _

o It is particularly useful for
documenting algorithms in a way
that can be easily converted into
actual code in any programming

language.

Pseudocode Flowcharts 1<\ A@@\N‘\E‘

* Pseudocode uses plain languageO i Elg%ﬁéﬁ%z Eﬁs%’u raphical symbols

_ and structured formm Q S nd arrows to represent the flow
the steps of r of an algorithm., : '

® It is like watching a movie, where
each symbol (such as rectangles,
diamonds, and ovals) represents
a 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

§ rall flow

e They are useful for identifying the
steps and decisions in an

can be more |

algorithm at a glance.

Table 7.2 Difference between

Example-3

Pseudocode and Flowcharts

Algorithm 3 presents the pseudocode for checking a valid username and

password.
1.
2.
3.
4.
.
6.
7.

Input: username, password
Output: Validity message

Begm

if (username == vali

Procedure CheckCredentials(username, password)




8: if (password

o s
10:
i@{WO print "Invalid password"

:  endif
13: else
14: print "Invalid username”
15: endif
16: End

7.4 Algorithmic Activities

7.4.1 Design and Evaluation Techniques

Techniques to essential algorithms are essential to understand how efficiently
they solve problems. In this section, we will explore different techniques for

evaluating algorithms, focusing on their time and spac%o\m@@'%@
A0

7.4.1.1 Time Complexity ﬂ |
@@ . m performs. It shows how

Time Complexity measures ho
the running time o | es as the size of the input increases.

it

Here's an easy | _

Imaginw fist of names, and you want to find a specific name. If you
have 10 names, it might only take a few seconds to look through the list. But what
if you have 100 names? Or 1,000 names? The time it takes to find the name

- increases as the list gets longer. Time complexity helps us understand this
increase. -

Time complexity is usually expressed using Big O notation,
like O(n), O(logn), or O(n?). It helps us compare different
algorithms to see which one is faster!




 Think of a simple tas

i .
Some algorithms can perform the same task much faster than
others. For example, sorting a list of 100 items might take one
algorithm 1 second and another algorithm 10 seconds!

7.4.1.2 Space Complexity -
Space complexity measures the amount of memory an algorithm uses relative to
input size. It is essential to consider both the memory required for the input and
"any extra memory used by the algorithm. | -
Designing and evaluating algorithms involves activities like dry runs and
simulations to ensure they work as intended. TRTErK

7.5 Dry Run :

A dry run involves manually going through e W@ngmple data to
identify any errors. Q&“ u :

7.5.1 DryRunofaFlow _

agr: S manually walking
o J L Stép-by-step to understand how
rks without using a computer. This helps

through the

the algorithm? |

identify any logical errors and understand the flow of .
comr;{ R /Input first no. A/
ﬁ):la:“mbg::: Calculating the Sum of Two [ipkzndne ]

Consider the flowchart given in figure 7.7 for adding two
numbers:

Steps to dry run this flowchart:

1. Start :
2. Inputthe first number(e.g., 3)

3. Input the second number (e.g., 5)
4. Addthetwonumbers(3+5=8)




5. Output the result (8)
6. Stop
7.5.2 DryRun of Pseudocode
A dry run of pseudocode invg
pseudocode line-by-lifé

Exampie ndin aximum of Two Numbers o
- Considerthe pseudocode for finding the maximum of two numbers:

Did you know that different algorithms can solve the .same_\
| problem more efficiently? For instance, one algorithm might
quickly find the highest marks in a list, while another.might take
Zanlf | much longer. Learning how to evaluate and choose the best

W™ algorithmis a key skill in computer science!

Algorithm 4 FindMax

1. Input: num1, num2

2. ifnum1 > num2then -
3. max=numl

5.
6. endif o
7

Figure 7.8: Flowchart for finding
maximum of two numbers

Steps to dry run this pseudocode:
1. Inputnum1and num2 (e.g., 10 and 15)

2. Checkifnumi > num2 (10> 15: False) _ m :
3. Since the condition is False, max = num2 (m @0@ i
‘4. Outputmax(15) m@ﬁ } |

T T T T O
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Jori h%’ﬁelps cat;:hi-ng_errors\

protessional programmers and computer scientists
e'dry running as a debugging technique to ensure their
algorithms work correctly!

4

7.5.3 Simulation _ _
Simulation is we 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 algorithm
works with different types of data. For example, if we want to test a new way

to sort numbers, we can simulate it with different sets of numb to see how

fastitis. : @)

2. Exploring Scenarios: Simul@io I %5 reéate many different
situations to see what happens é.f) , In-a science experiment about
plant growth, w \ ' - Hterent amounts of water or sunlight to find

out whic ionshelp plants grow best.
Benefi ation
* Cost-Effective: It is often cheaper and faster to run simulations than to

conduct real experiments, ;

+ Safe: We can test dangerous situations, like a fire in a building, without
putting anyone at risk.

* Repeatable: We can run the same simulation muiltiple times with different
settings to observe how things change.

Examples of Simulation .

1. Weather Forecasting: Meteorologists use simulations to predict the
‘weather. They input data about temperature, humidity, and wind speed into a
computer model to see how the weather might change over the next few
days. )

i . =l
2. Traffic Flow: City planners can simulate t Qs @w@a anges to roads or
traffic lights might affect th Ips them design better roads
‘and reduce t}afﬁg@m : : _
_ ) & _ |
NO‘I_‘F?R_!.:»_AFL_E-PESRP
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7.6 Introduction to LARP (Logic of Algo@@g@ﬁ:on of
p

roblems) - O w |
LARP stands for Logic orAlgorithms for on of Problems. It is a fun and
interactive way to learn(} qlgorithms work by actually running them and
'seeing the res inloefit as a playground where you can experiment with
differentalg and understand how they process data. :

_‘\
For the latest versions and updates of LARP software, check

trusted- educational and coding platforms, or search for
“LARP software download" on your favorite search engine.

v

7.6.1 Whyis LARP Important?
~ LARP helps you:

* Understand how algorithms work. For instance, refer to-Fi @@@whieh
lllustrates an algorithm designed to determi Wgﬁm@of tax on the
annual salary of a person. @@ .

* Seethe effect of differ _ put. )

* Practice Wﬁg&g@bur own algorithms,

7.6.2 Writing Algorithms e :
Writing algorithms using LARP involves a structured and simplified approach to
developing logical solutions for computational problems. LARP employs a clear
syntax that begins with a START command and ends with an END command,
ensuring that each step of the algorithm is easy to follow. Within this framework,
instructions are provided in a straightforward manner, such as using WRITE to
display messages, READ to input values, and conditional statements like
IF..THEN...ELSE to handle decision-making processes. By breaking down
complex problems into manageable steps, LARP allows learners to focus on the
logical flow of the algorithm without getting stuck on complex coding syntax.
This method not only aids in understanding the fundamental ts of
algorithm design but also enhances problem-solvin ski "j}% g clear
and logical thinking,

o A
Here's an example of a Sim%@%@é\ﬁé umber is even or odd:




2 R e A W, _'!.".;'¥-;.“h

| READ number
"  IFnumber%2==0THEN
~ WRITE "The number is even”
ELSE s |
- WRITE "The numberis odd”
ENDIF

END
763 Drawing Flowcharts in LARP - ‘ ;
Drawing flowcharts in LARP involves visually representing the algorithm's ste
usmg sl:andard flnwchart symbﬁis such as rectangles for pr -esses, dia




and see its step-by-step execution. For@xa sle-Figura 7/9 shows a flowchart for

determining whether a student's ‘ :
flowchart to verify it é&ﬁ '
understanding of works

7.7 Erro u:atlon and Debugging
When we write algorithms or create flowcharts in LARP we sometimes make
mistakes called errors or bugs. These mistakes can prevent our algorithms from

functioning correctly. Error handling and debugging are processes that help us
find and fixthese errors.

s hands-on approach reinforces

R S o — e ey s =y e —_'——"".‘-ﬂ.': i|
,t- Fg_whwﬂmm-ﬂuﬂ . '
cemodlibEorHAR ML Fﬂnimm _& x 4
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| ninking project...

]
| Bxecuting ack... ___. _‘l
Figure 7.10: Flowchart in LAEP
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7.¥.1 TypesofErrors

There are three main types of errors you mtght encounter; @
* Syntax Errors: These occur when@v @ﬁt rrectly in our

algorithm or flowcha For or using the wrong
symbol. J \:
*  Runtime Er pen when the algorithm or flowchart is being

uowonsm&-manp dae i




executed. For example, trying to perform ani ﬁ I@@@n such as

dividing by zero.
* Logical Errors: Thes re algorithm that cause it to
behave incorrectl ng the wrong condition in a decision step.

oy ‘“oW" 2
NI Y Syntax errors are the easiest to find because the LARP tool
usually points them out. However, logical errors are the
hardest to find because the algorithm still runs but does not
procedure correct answers.

- 4

7.7.2 Debugging Techniques

Debugging is the process of fmdlng and fixing errors in an algonthm or

flowchart. Here are some common debugging techniques: ;

« Trace the Steps: Go through each step of your algorfthm or flowchart to see
identity where it goes wrong.

« Use Comments: Write comments or notes in your al orrth@%@)lam what

{ e =

( Tldbits)“—-
Always read error messages carefully. They often tell you exactly where
the problem is.

7.7.3 Common Error Messages in LARP

Here are some common error messages you might see in LARP and what they

mean:

» Missing Step - You probably forgot to mclude an important step in your
algorithm.

» Undefined Variable - You are using a variable that hasn't been med yet.

» Invalid Operation - You are trying to perf @F at is not
“allowed, like dividing by zero,, © (l @@W
o“mmﬂ A i
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=
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"

'

>

Summary .
Computational thinking is important skill that enables individ to solve
c@ﬁ%@olved in

smaller, more man@gea

complex problems using methods that mirror t & ProGes
computerscience. v o :
Decomposition is the proces ‘ a complex problem into

ves-looking for similarities .or patterns among

s simplifying complex problems by breaking them
more manageable part, and focusing only on the
essential details while ignoring the unnecessary ones, . ;

An algorithm is a step-by-step set of instructions to solve a problem or
complete a task. ; : 2
Understanding the problem is the first and most important step in
problem-solving, especially in computational thinki ng. :
Simplifying a problem involves breaking it down into smaller, more
manageable sub-problems. -

Choosing the best solution involves evaluating different approaches and
- selecting the most efficient one. :
Flowcharts are visual representations of the steps in a process or system,

~ depicted using different symbols cor.mected barrgs\ 5

using simple and
( es the structure of
programming la pility of plain English, making it a

useful tool fo g andexplaining algorithms,
Timwmls a way to measure how fast or slow an algorithm
performs. It tells us how the rug&bg time of an algorithm changes as the

NOT FOR SALE-PESRE




amount of memory an algorithm uses in
e. It is important to consider both the memory

relation
Me input and any additional memory used by the algorithm.

e Addry run involves manually going through the algorlthm with sample
data to identify any errors.

¢ Simulation is when we use computer programs to create a model ofareal-
world process or system,

e LARP stands for logic of Algorithm for Resolution of Problems. It i is a fun
and interactive way to learn how algorithms work by actually running
them and seeing the results.

* Debugging is the process of finding and fixing errors in an algorithm or

Space cofnpl

flowchart. [ q

Multiple Choice Questions @@

1. Which of the following bestdeflr’@s ?\g?
(a) Amethodo solving proble atlcalcalculatzonson!y
(b) A proble ‘ 1\approach that employs systematic, algorithmic,

kg

nique used exclusively in computer programmmg
(d) An approach that ignores real-world applications,
2. Why is problem decomposition important in computational thinking?
(a) It simplifies problems by breaking them down into srnaller, more
manageabl parts.
(b) It complicates problems by adding more details.
(c) Iteliminates the need for solving the problem.
(d) Itis only useful for simple problems.
3. Pattern recognition involves:
~ (a) Finding and using similarities within problems
(b) Ignoring repetitive elements

(c) Breaking problems into smaller pieces v@ @Qm

and i

(d) Writing detarfed alg |th@!5

4. Which term lEfE’S(.B e etalls to focus on the main
ldea?
i ion (b) Pattern recognition

stractlon (d)  Algorithm design




5. Which of the following is a pringiy

(a) Ignoring p,

(¢) Avoiding s%

‘l L\H\ l?_-. ims are O .
(a)
(b) - Graphical representations
(c) Step-by-step instructions for solving a problem

-(d) Repetitive patterns -

- ) Problem srmplrﬂcatlon
: (d)lmplementmg random solutions

7. \Which of the following is the first step in ;:,.r.-:ub!em—_f.ﬁ!wmg according to
computational thinking?

(@) Writingthesolution = (b) Understanding the problem

(c) Designing a ﬂowchart (d) Selecting a solution
8. Flowcharts are usedt -

(a) Codea program
(b) Representalgorithms graphically
() Solve mathematical equations

I - (d)  Identify patterns _ @ m
Q Pw»?ii:)am deis: | ﬂ @@@Wa

~(b) gorithm using plain Ianguage
(c)
(d)
10.Dry running a flowchart involves:
(@) Writingthe codeina programmmg !anguage
(b) - Testing the flowchart with sample data
(c) Converting the flowchart into pseudocode
(d) Ignoring the flowchart details
Short Questlons
- Define computational thmkmg
What is decomposition in computational thmkmg?
Explain pattern recognition with an example.
Describe abstraction and its importance in problem- -solving.
What is an algorithm?
How does problem understanding help in computat:ona @Wg?
What are flowcharts and how are they useii}

Explain the purpose of psetidatode

How do you differentiate befied d pseudocode?
10. Whatrsadryru @ timportant?
« 11 Descnb nificance in learning algorithms.

. Ll ntwo debuggmg techniques.

NOT FOR SALE-PESRP
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Long Questions

1. Write an algorithm \ Vg\;w based on the marks obtained by a
- student.The m followsthesecrlterla
g above: A+
* 80t089:A
70t079:B
« 60t069:C
« Below60:F

2. Explain how you would use algorithm design methods, such as flowcharts
and pseudocode, to solve a complex computational problem. lllustrate your
explanation with a detailed example.

3. Define computational thinking and explain its mgmﬁcance in modern -

problem-solving. Provide examples to illustrate how computational thinking
can be applied in different fields.

4. Discuss the concept of decomposmon in computaﬂonai thinkin @Why is it

important?
5. Explain pattern recognition in the co {(\t mklng How
does identifying patterns help ving?
6. Whatisan abstractl % mkmg? Discuss its importance and
ra

provide exampl ﬁ' ction can be used to simplify complex
prob|er

7. Describg'what an algorithm is and explain its role in computational thinking.
Provide a detailed example of an algorithm for solving a specific problem,

and draw the corresponding flowchart.
8. Compare and contrast flowcharts and pseudocode as methods for algorithm

design. Discuss the advantages and disadvantages of each method, and

provide examples where one might be preferred over the other.

9. Explain the concept of a dry run in the context of both flowcharts and
pseudocode. How does performing a dry run help in validating the
correctness of an algorithm?

10. What is LARP? Discuss its importance in learning and practicing algorithms.

11.How does LARP enhance the understanding and application of
computational thinking principles? Provide a scenario where LARP can be

used to improve an algorithm. /\(,&6\ ,/;3 ) \g
(Q&
o >
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By the end of this chapter, you vnll beable to:

 Develop, test, and debug static web pages.

Understand JavaScript syntaxand data types
Work with variables, operators, and functionsin JavaScnpt.
Handle events and userinput with JavaScript.

Create simple programs using JavaScript.

Create HTML forms and style them. i
Use JavaScript to handle events with operators, variables, and
functions. i

Develop static web pages. | e
Apply HTML tags appropriately tG reate wek {59 %@ R
Create a basic HTML page | R

i (\
Add text,imag - ¢
Createllsts

Lelements

Wor wnth fonts colors, and backgrounds. i
Create web pages to display datainthe paragraphs and hsts
Familiarize students with CSS syntax. S dpeed: dok
Create layoutswithCSS. A
Add animations and transitions with CSS

Organize images and text effectively. bk 2
Use JavaScript along with HTML to handle events usmg operato:
variables, and functions. s e




By the end of this chapter,
data types, work with variables, ope

inputs, create simple programs,
css. \

P

8.1.1 Why Learn Web Development?
Web development is a valuable skill for several reasons:

* Career Opportunities: Opens up a wide ran o@@ ects in the
growing IT industry. Web developgm erent kinds of jobs.
You can become a web develo | . and more. Many companies
need web developers W‘ ntain their websites. This means you
S.
O

can find good jobs i
Problem-Wen you build a website, you solve many problems. For
example, if awebsite js slow, you figure out why and fix it. This helps you think
logically and solve problems better.

* Creativity: Allows YOU to create visually appealing and interactive websites.
Web development [ets you be creative. You can design websites with cool
layouts, colors, and interactive features. For example, you can create 3
personal blog or a portfolio to show your artwork, making your own unique
website,

sell them. Or, you can Create a new web service jike 3 fun app, and share it
with the world.

(ee
/ Hotmail, one of t : dd- : email services, was
. Did You Created by s >abeerBhatia and Jack Smith while they
w were at mersiw It was later acquired by Microsoft
\' far iflion.
N




8.2 Basic Componentsof Web Development m
Web development involves creatln%w sites (@@ It has three
main components:
1.

2. Back-end Development: This manages the behind-the-scenes functinalit

what users see and interact with

Front-end Devel
undamentals are used to design interactive

on a websnte

Front—
. sfructures the content on web pages, like headings, paragraphs.

|mages, and links.
« CSS styles the content on web pages, changing colors, fonts, and layoutte

enhance the appearance.
. JavaScrlpt adds interactivity to web pages, making them dynamic &
engaging. It allows features such as forms, animations, and games.

of a website, including servers, databases, and application logic. Key back-

end technologies are:
. Web Servers are computers that store and deliver web pages to users

when they enter a URL.

. Databases store and manage data, Ilke user info @@moduct detai
and website content.

. Back-end Programmin hon and Ruby handie
tasks such as p% managmg user logins.

~Af

NN .
e flrst website was created by Tim Berners-Lee in 1991 and
it is still accessible at http: //info.cern.ch. It was a simple page .
with links to information about the World Wide Web prOJect

Front-end _
Development S

Types of Web
Development
for Your Project



Example: Login System
A login system is a common feature in

access their accounts on a website. Thi
front-end and back-end devel

bd a@@@ng users to
il iliTstrate the roles of
e s the concept of full-stack
development.

3. Full-Stack Dev
In the caseMtem a full-stack developer will create the User Interface

(U) for front<end and handle user authentication and database interaction for
back-end. '

e PR G S ST o i

[roaremming Language (PHP . Pher (et srver] [Database]

el S e e el :

Figure 8.2: Graphical abstract of login system

- [ Full-stack developers are in high demand because they can
Manage and develop all aspects of a web application, making
them versatile and valuable in the tech industry.

8.3 Getting Started with HTML

HTML is the standard language used to create web pages:;Thi @@m as the
building blocks of a website. Just like LE W Igure 8.3) come
togetherto build a structure, HTML t@@ to'build aweb page.
flso
M c&x




Figure 8.3: LEGO Pieces
8.3.1 History of H-TML
HTML was created by Tim Berners-Lee in 1991. It was designed to make sha ing
of information on the internet easy. Over the years, HTML has gone thro
many changes and improvements to make it more powerful and easier to use. |
« HTML 1.0 (1991): The very first version of HTML. It was simﬁﬁand had bass
features to create text and links. O@@ E
« HTML 2.0 (1995): IntrOdu@%@@@ atdres, allowing for creatins
more complexw .
« HTML3.2( ) ew tags for creating tables, scripts, and applets. '
« HT 7): Brought major improvements, including support fe
multimedia elements like images and videos. 3
. HTML4.01(1999): Minorimprovements in version 4.0
. HTML5 (2014): The latest version of HTML. It includes new elements fo
better multimedia support, graphics, and more interactive web pages.
8.3.2 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. Com
web browsers are Google Chrome, Mozilla Firefox, and Microsoft Edge.

Start with a simple text editor and a web browser. Once y@@@nfortable
ya |

HTML, you can explore more advagce m
O B

W text editor and a web browser. Once you are

M@W ortable with HTML, you can explore more advanced tools.




Visual Studio Code

Sublime Text Visual Studio Code

f:',_

Web Browsers e

Microsoft Edge Google Gm:mc Mozilla Firefox

Figure 8.4: Fundamentals of website development environment

8.3.3 Creating a “Hello, Worid!” HTML Application
To create a basic HTML application that displays "z y :.ag @@meb page,
follow these simple steps: o @®® o

8.3.3.1 Writing the HTN%XMG

1. Open your text edi otepad, Notepad++, Sublime Text, or

any othewﬁ
2. Writeth ing HTML code into your text editor.

3. Saveyour file with a html extension, for exa mple, My_first_website.html.

HTML Code Example

<!DOCTYPE html>
<html>

<head>

<title>My First Web Page< /title>

</head>

<body>
: <h1>Welcome to My Website</h1>

<p>This is my first web page. | am learnin M@@m
class!</p> ﬂ o

</body> Q @@@

</html> ® m@




8.3.3.2 Viewing the HTML File
1. Open Your Web browser (Google Chrome, Mozilla FirefOX@ thers).
2. Double-click onyour file named My e

3. You should see the text wel

S WK@

R S

. W e

¢« > ¢ (@ Fie)c/users/mrhas/D

el ‘ displayed on the web page as

®w@o@©ﬁf\\

Welcome to My Wehsi _ =
This is my ﬁrﬁ% vfearning HTML inthe9th class!

S MRS Sl . T 4 SR
TR e > |V

PR i S e

Figure 8.5: HTML in Web Browser

: ——(Tidbits)

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 "Save as |
type" dropdown, then type your file name followed by .html (e.g. |
hello_world.html). l

' i If you make any&h
| . | pag inyou
A
N[ U™

dated content.

ﬂ@mthe web :‘

a




content correctly. This organization ensures tha ge displays as

intended. - Sﬂ o

Every HTML document has a basi @u‘-‘ ;

* <IDOCTYPE html “@% the browser that this is an HTMLS5
document, i@

*  <html>: erootelementofan HTML page.

* <head>: This section contains meta-information about the HTML document,
like the title.

browser,
*. <h1>:This defines a large heading.
* <p>:Thisdefinesa paragraph.
8.4.1THTML Tags

Elements that make up an HTML doc memggﬁ A web page's
structure and content are defi ne%@@ sis of structure, HTML Tags

are categorized into tw m
1. Paired tags: Co ir nopening Tag and closing Tagi.e <p> ... </p>.

2. -Unpaire not need closing Tags. They are also known as self-closing
- Tagsi.e, <img>, <br>.

8.5 Creating Content with HTML

Content ity 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.

8.5.1 Headings

Headings in HTML, ranging from <h1s to <h6>, are used to define the structure

and hierarchy of content on a web page. Here's why they are ir@%ﬁ@nt:

Importance of Headings G

1. Organizing Content Headings wt € content into sections

subheadin

easing order of importance.

end subsections, makirq i rs to read and understand. <h1> is
typically used for EE@ T 'ti€ of the page, while <h2> to <h6> are used for




2. Search Engine Optimization (SEO): Search engines use headlngs to
understand the structure and main topics of awebp eadmgs
canimprove the page's SEO, hel ing @ra K %
3. Consistent Formatti n
formatting across diﬁe% d devnces

O

8.5.1.1E
Here is an-example of how different heading levels can be used to organize
contentin a hierarchical structure:
<!DOCTYPE html>
<html>
<head> _
<title>Importance of Headings in HTML< /title>
</head>
<body>

tags ensures consistent

<h1>Main Title (h1)</h1>
<p>This is the main title of the page.</p>
<h2>Subheading 1 (h2)</h2>

<p>This is a subheadin @S@W@m

<h3>Subheading 2\(}
er Subheading 1.</p>

Output

Main Title (h1)
This tn the wam ttie of the page
Subheading 1 (h2)
il
Subbesding 2 (h3)

Thut s o soblrndoig uder Sublbeading |




—————————

8.5.2 Paragraphs

Paragraphs in HTML are used to organize @co readable
oéigz ;ﬁ

sections. Each paragraph creates a bj ith/space above and below it,
making the content easier t S starts with the <p> tag and it
ends with <\p> Q _

8.5.3 Links O“

Links in F sed to connect one web Page to another. They allow you to
clickon words or images to go to different parts of the same web page orto other
web pages on the internet.

Links are created using the <a> tag.

<ahref="https://www example.com" > Visit Example.com< /a>
<ahref="mailto : example @ example.com">Send Email</a>

Images are important in HTML because they make web i ges attractive

Da
and engaging. Additionally, using images helps_wi a ¢ s logos and
specific visuals make it easier for users orand. Lastly, including
alternate text for images_ensu ally-impaired users can understand
what the images represﬁ
Images are added ysi g img> tag.
<imgsrc=" MPg " alt="A description Il of the I___limage ">"

8.5.5 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

(bulleted) lists.
8.5.5.1 Unordered List

<ul>

<li>ltem 1</ li>

<li>ltem 2</ li>

<li>Item 3</li>



8.5.5.2 Ordered List { St m

<ol>
<li >First item</ li
<[ { >Secend ite

i @W
</ o>
8.5.6 Creating Tables in HTML
Tables in HTML are used to display data in a structured format, allowing for easy
comparison and organization of information. A table is created using the
<table> tag, which contains rows defined by <tr> (table row) tags, and each row
consists of cells represented by <td> (table data) tags. Additionally, headings for
'éhe table can be added using <th> (table header) tags to provide context for the

ata.

Example:
<table>

<tr>

<th>Name</th>

<th>Age</th >Mg
</tr>
<tr> Q“
Mﬁ ice</td>
<td>14</td>

</tr>
<tr>

<td>Bob< /td>
<td>15</td>

</tr>
</table>
8.5.7 HTML Comments
In HTML, comments can be extremely useful for:
. Explaining the purpose of a specific section of code
. Leaving reminders for future edlts

. Temporarily dlsablmg de f
SyntaxofHTMLComme : @
R\

- W|th -->. Any text placed within these
nt and will not be rendered by the browser.

markerswﬂlbet eate
iSigTE .,'\Mi




8.6 Styling with CSS

Styling with Cascading Style Sheets (CSS) is very important for improving the
visual appearance of webpages and improving usere @@ : CSS allows web
fonts, layout! (an erall design of HTML
elements, separating the contert. UJ S présentation. CSS offers various
P\reappIy stylesto specific elements, enabling responsive
design that automatidall ;‘- Usts to different screen sizes and devices,
8.6.1 BaaWﬁ@ of CSS '
The basic structure of CSS is essential for applying styles to HTML elements
effectively. CSS is composed of rules that consist of selectors and declarations,
Selectors specify which HTML elements the styles will apply to, while declarations

define the specific styles to be applied, including properties and their
corresponding values. A typical CSS rule follows this format:

selector { property: value: J

For example, a simple CSS rule can changes
the color and size of all headings on a web

page:

h1{ &
color: red; “@
font-size: 24px; O“ % |
} ont-size: 24px; O% m

In this exa , the CSS rule targets all
‘<h1>'elements, setting their text color to red and fontsize to 24 pixels.

8.6.2 Integrating CSS in HTML
Integrating CSS with HTML is essential for
styling web pages and it can be done in
three primary ways: inline, internal, and
external styles.

1. Inline Styles: This method involves | EEEEE
adding CSS directly to individual HTML | SESSESa 0
elements using the style attribute. For
example, <h1 style="color: blue:">Hello World</h1> the color of
the heading to blue. While easy for quick W@n styles can make the
code cluttered and less maintainaB @

2. Internal Styles: CSSc %“\W -‘- dded in the <head> section of an HTM L

document using t ‘ ag. This method allows you to define styles for
the entir affecting others.

— —_— - ——
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|
|
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.
s A
color: yellow; .5 o“mm

/ \

</style> W 0

3. External Styles: The most efficient method for larger projects is to use an
external CSS file, 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">

By integrating CSS in these ways, developers can create visually appealing and
well-organized web pages that enhance user experience.

8.6.4 Styling HTML Elements with Fonts, Colors, Backgrounds Styling Fonts
You can change the appearance of text on a web page using CSS. This includes

changing the font family, size, weight, and style.
r/-\<\ﬂ a (\©©

O ﬂ .= T u‘,v
You can use differ (5) M&%ﬂ their names in CSS. For
Dl , j
example, )%\ to Arial or Times New Roman.
il

NN IEL=AE

Exampleo or?ts

Here is how you can style the font of a paragraph:
P{

font-family: Arial, sans-serif;

font-size: 16px;

font-weight: bold;

font-style: italic;

}

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 textdgo Q&@w A
« font-style: italic; makes t i \t _

8.6.3.1 Styling Back

CSSisalan e web pages. One of the fun that you can do with
CSS is to change'the background of a web page or elements on it. Here are a few




ways you can style backgrou
* Background @EE +Yo darichahge
any HTML ele ' he background-color property. For example, if you
want nd, you can write;

round-color: blue;

}

* Background Image: You can set an image as the background of a web page
using the background-image property. For example, font family issue as the
background, you can write:
body {
background-image: url( “your-image.jpg");

}

» Background Repeat: Sometimes, the background image is small, and you
want it to repeat across the page. You can use the background-repeat
property to do this. For example:
body {
background-image: url( “your-image.jpg"); background-repeat: re .‘J.“

where you want it using thée\ roperty. For example, to
center the imaggﬁ carwiit
body { “
bW&. ("your-image.jpg"); background-position: center:
}

* Background Size: You can control the size of the background image using
the background-size property. For example, to cover the entire page with the
background image, you can write:
body {
background-image: url( “your-image.jpg”); background-size: cover;

}

Using these properties, you can create colorful and appealing backgrounds for
web pages.

8.6.4 Creating Layouts and Organizing Content

Creating layouts and organizing content on a web page is an important part of
web design. CSS helps you arrange different parts of your web page in an
organized way. Here are some basic methods to create layouts and organize
content:

* Divs and Sections: HTML elements like <div @g e used to
o (3 position them.

| s -
* Background Position: You can P4 @ ground image exactly




Forexample:
<divclass="container">
<section class="header"> This is the header<

<section class="content">This isth

<section class= f% £ Qﬁ
</div> @
*CSS GWG ayout is a powerful tool for creating complex layouts. It
allowsy ange items into rows and columns. For example:

.container { :

display: grid;

grid-template-columns: auto auto;

grid-gap: 10px;

}

item
{ padding: 20px;
background-color: lightgrey;

}

* CSS Flexbox: Flexbox is another layout tool that helps in arranging items in a
flexible and responsive way. It is useful for aligning items in a row. lumn.
For example: O@

.container @) @@
{ display:flex; “

Justify-content: s

}
item W‘\NW .
{ padding: 20px;

background-color: lightgrey;
}
* Positioning: CSS positioning properties like position, top, left, right, and
bottom allow you to place elements exactly where you want them on the
webpage. For example:
.box
{ position: absolute;

top: 50px;

left: 100px;

width: 200px;

height: 100px;

background-color: lightblue;

}
* Margins and Paddig :

e
% re used to create space around

" W W P N R W -




and inside elements. Margins create Space outside the Ie@@&@hile padding
Creates space inside the element, 0

Forexample: ® @@@w

.box o %@X

{ margin: 20px; “%m

o

padding: 10px;
backgro r:lightgrey;
}

&
=
Q.
o
7

& )

Jew HTML file and name jt “index.htm|”,
sic structure of an HTML document.
- 3. Inside the <body> tag, create a <div> with the class name
~ container", 2 e _ ware
4 Inside the _'_‘?:di_i_i%,;add"'th'réeéect’ion's with class names
- 'header", "content", and “footer” : |
5 Link the CSS file to your HTML file using the <link> tag in the
__ '<-head>_s_ecti_an._ U A s ¢ | |
8. Use CSS to style the -container class with a grid layout, and
~ apply background colors to the .header, .contend@ﬁfgr

il - sections. e - @
ol - @.ﬂyoui

e '_TéSt'yO'uf.'webl_pagé ina




CSS animations and transitio
adding movement an |

8.6.5.1 Adding Rumeiv
CSSallo \J?J' 5'add animations to your web page to make it more interactive.

Animations can change the way elements look or move over a period of time.
Here are some basic steps to create animations with CSS: |
« Define Keyframes: Keyframes are used to specify the start and end points of
an animation, as well as any intermediate steps. For example: :
@keyframes example {

from {background-color: red:} to {background-color: yellow;}

}

This keyframe animation changes the background color from red to yellow.

* Apply the Animation: To apply the animation to an element, use the animation
property.

Forexample: @©m
.animated-box o @W@o

{ width: 100px; %ﬂ@@

height: 100px;

“hame: example;
animation-duration: 4s;

}

This will change the background color of the box change from red to yellow for

four seconds. |
* Loop and Timing: You can also set how many times the animation should

repeat and its timing function. For example:

.animated-box {
animation-iteration-count: infinite; /* Animation will repeat forever */-animation-

timing-function: linear; * /Animation will progress at a constant speed */

} .
8.6.5.2 Adding Transitions

CSS allows you to add transitions$0 2 e ﬁ“ ‘%' @er@es between styles
smooth and visually gppeal \‘gt‘zﬂ&, sanchange properties like color, size,
or position gradua@ piinstantly. Here are some basic steps to create
transitionswi '

® Set t i4l Style: First, define the initial style for the element you want to
animate. For example:

.box {




\

width: 100px;
height: 100px;

eoll
background-color: red; ; : gj@@@ﬁw@

transition: background-

}
This sets the m:[ial size and color of the box, and specifies that changes to the
background color and width should transition over 2 seconds.

* Define the Hover State: Next, define the styles for the element when it is
hovered over. For example:

.box:hover {

background-color: yellow; width: 200px;
}

This will change the background color to yellow and dowk I@@@th of the box
when the mouse hovers over it. @o
Ao

8.7 Introduction to J

JavaScriptisa Mg language thatis Incoming webpage
used to make websites to the browser j
interactive and engaging. It v
allows developers to create L INTERCEPT j
things like animations, games, —

and responsive features that
react when you click buttons or LM .
MOVE your mouse. For example,
when you see 3 pop-up ————— e TR
message on a web page or when :

an image changes when you 'f

hover over it, that's JavaScript at |
work. Execution of JavaScript in

a flowchart is shown in
8.7.

\




o Na U
i) k}é}é\aays by Brendan Eich in 1995. It
cha, then LiveScript, and finally JavaScript.

8.7.1 BasicSyntax and Examples

Here is a simple example to display an alert message using JavaScript:
<IDOCTYPE htmt>

<html>
<head>
<title>JavaScript Example< /title>
</head>

<body>
<h1>Welcome to JavaScript</h1>
<script>
alert(“Hello, 9th Class Students!”);
</script>

</body>

</htm(>

Welcome to JavaScript
Hello, its 9th class

Welcome to Ja

Figure 8.8: Alert Message Example

Class activity
Activity' Displaying an Alert
1. Open atext editor (e. q. Notepad)
2. Write the HTML and JavaScript code as shown above ' m
3. Savethefileas “index.html”.
4

. Open thefilein a web browse
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1 (e

2 Yspdgvariables. A variable is like 3 container that
holds information whitch dir b ed and manipulated in your code.

8.7.1.1D ables

To decla riable in JavaScript, you use the var, let, or const keyword. Here's
an example using var:

<script>

varname = "Athar":

varage = 15;

alert("Name: " + name +,"Age: " + age);

</script>

8.7.1.2 DryRun Example
Let's dry-run the above script to understand how it works step-by-step:
1. Declare variables: name = "Athar";and age = 15; |

2. Display alert: alert("Name: " + name + ", Age:"+ age);

This will result in an alert box showing: Name: Athar, Age: 15.

8.7.1.3 Data Types @ﬂ@@m
Variables can store different types of dgta. Qe on data types in
JavaScript:

String: O Q

A sequence of characte \text.

varname = "Athar’
Number
Representsboth integer and floating-point numbers.

varage = 15; //Number

Boolean:

Represents true or false values.

varisStudent = true; //Boolean

Array: _ -

A collection of values stored inasingle variable, varscores = [90, 85, 88]; // Array

~{_Tidbits)

Always use quotes for strings and no quotes for ny mbers and booleans.

i .

e o iGN iE_f@;
You can change the \6lu » \ Q&e\ro\i\f/has been )
Did You declared. For exaﬂ% ange the value of age




Class activity

Create your own variables with different data types
variable for your favorite color, your current grage,Qr ¥ efighy
coding. : N e i §

&
O\
e
a\.‘rl\fll\ﬁxt is the most popular programming language in
Did You the world. It is used by 95.2% of all websites, as of 2021.

8.7.2 Functionsin JavaScript

Functions allow you to reuse code and perform specific tasks. They are like mini-
programs that you can run whenever you need them. Let's learn how to create
and use functions in JavaScript.

8.7.2.1 Simple Funciion

Here's an example of a simple function that displays a greeting message:
<script> |

function greet() { @ O@©m

alert(“Hello, Student!”); m@®@

} Q

greet(); // Thisca % ! execute

</script> 4

In this example:

. The function greet() declares a function named greet.

. alert("Hello, Student!"); is the code that runs when the functionis called.

. greet(); calls the function, displaying the alert message.

8.7.2.2 Function with Parameters

Sometimes, you want your function to do something with input values. You can
achieve this using parameters. |

8.7.2.3 Function with Muitiple Parameters

You can also create functions that take multiple parameters. Here's an example:
<script>

function addNumbers(a, b) {

varsum=a+b;

ert("The sumis: " + sum), 0@©m
;:1 rt(“Th ) m @; @@W@

addNumbers(5, 3); /, with the parameters 5 and 3




Parameters are placeholders for yal
can use these values ipside

W@O@@idbit;}

o the function. You

—

In this example: NRIEET
* The functi umbers(a, b) declares a function that takes two
para ,aandb.

* varsum = a + b; calculates the sum ofaand b.

« alert('Thesumis:' + sum); displays the result of the addition.

* addNumbers(5, 3); calls the function with the arguments 5 and 3, resulting in
the alert message "The sumis: 8"

Functions can take any number of parameters. You can
Did You pass different values each time you call the function.

-. \§\GAlT the function with your name to see the

Irite-function that calculates the area of a rectangle given its length

h.
8.7.3 Handling Events and User input
JavaScript allows you to make yourweb page interactive by handling events and
user input. An event is an action that occurs when a user interacts with a
webpage, like clicking a button or pressing a key.
HTML Events
HTML events are actions that occur in the browser, often triggered by user
interactions. Events can be used to make web pages interactive by executing
JavaScript code when a specific event occurs.
Common HTML Events m
Here are some common events you might enco @O@©

onclick: Triggered when an element )
onload: Triggered when a pz % as finished loading.
onmouseover: Trig m‘ A the mouse pointer moves over an element.
onmouseo Iggered when the mouse pointer moves out of an element.
onkeyupniriggered when a key is released on the keyboard.




8.7.3.1 Managing Even g@w" bhdwith JavaScript

Letuslearn ho mariag user interactions step-by-step.
Event Handl

An

s a function that runs when a specific event occurs. You can
nt handlers to HTML elements to make them respond to user actions.
Example: Button Click Event :

Here's an example of how to handle a button-click event:

<IDOCTYPE html>

<html >

<head> e Fﬁ;‘zﬂ”ﬁ "4_’““ PP
<title>Button Click Event</title>| | . | & 5 surmmimnonon
<$Cffpt> ® Gatiog tated 7 Gmad W YouTube @ Maps @ Adobencrobat
function showMessage() { (cicai)
alert("Button was clicked!”);

}

</script>

</head>

<body>

AVeoll
<button onclick= "showMCgss o()"
- R @@@W

v \ — Tidbits

WR&X names for your functions to make your code easier to
erstand. . |

8.7.4 Creating Interactive Elements

In this section, we will learn how to make web pages interactive by developing
simple programs and forms. We will also learn how to integrate JavaScript with
HTML to add interactive functionality.

8.7.4.1 Developing Simple Programs and Forms

Forms allow users to input data, which can be processed using JavaScript. Here is

an example of a simple form that takes a user's name and displays a greeting
message. |

Example: Simple Form

Create an “index.html” file with the following content:
<!DOCTYPE html>

<html>
<head>




var name = document.getElement
alert("Hello, " + name. + a");

}
</script> %“m

</head> °

<body>
<h1>Welcome!</h1>
<form>

<label for="name"> Enter
your name:</label>

<input type="text"
id="name" name="name">

<button type="button" onclick="greetUserO">Submit</button>

</form>
¥l

</body>

</html> m @@@W

In this example: OW
* Theformel C& ins an input field for the user to enter their name and
a butt tthe form.

* The onclick attribute of the button calls the greetuser () function when the
button is clicked.

* The greetuser () function gets the value of the input field and displays an alert
with a greeting message.

8.74.2 Integrating JavaScript with HTML for Interactive ;

JavaScript can be used to add interactive functionality to HTML elements. Let's
create a simple program that changes the background color of the page when a
button is clicked.

Example: Changing Background Color
Add the following content to yourindex.html file:
<!DOCTYPE html>

o
<htm{><head> 3 m @@@%O@

<meta charset="]
port" contentz"width=device-width, (nitial-

<meta n \,
SCGIW
<title>Change Background Color< /title>

s ——




</html>
Add the following content to your script s file:

function changeColor() {
document.bodystyle.backgroundColor = “lightblue”;

}

<script src="script.js"></script>

o o SR

<h1>Welcometoth
<button onclick=" (% *sChange Background Color</button>
</body 5

Sou You can use JavaScript to change any CSS property of an
Did HTML element, such as color, font-size, or visibility.

Class activity

Create a button that hides an element on the, g WHEN ok

‘Experiment with different JavaSc#p @ QNI

O\~

(@]
By combining M\Nith HTML, you can create interactive and dynamic web
pages that respond to user input and actions. Keep practicing to discover more

ways to make your web pages eng aging and interactive.

8.8 Developing and Debugging
Testing and debugging are important steps in web development. They help you

find and fix errors in your code to ensure your web pages work correctly.

8.8.1 Debugging Techniques -
Debugging is the process of finding and fixing issues in your code. Here are some

common debugging techniques:

1. Using Browser Developer Tools
Most web browsers have built-in developer tools that help you debug your code.

For example, you can use the console to see error message a@d@‘f@geak points
to pause your code and examine its belai—:vi . @wo
<script> E : gi }@@

console.log(“This is a%%
varx = 10; A

console.l valueof x is: " + Xx);




</script> m
2. Reading Error Messages @W@o@(@

When something goes wron
message. Reading thes
wrong and how tofix(it(] .

3. Checking de
Go through your code line by line to check for common issues like missing

semicolons, unmatched braces, orincorrect variable names.

8.8.2 Identifying and Fixing Common Issues

Here are some common issues in web development and how to fix them:

1. Broken Links

Make sure all your links point to the correct URLs. Double-check the paths to
your files.

2. Incorrect HTML Structure

Ensure your HTML tags are properly nested and closed.

3. CSSlissues

Verify that your CSS selectors are corr &and W@ ﬁ’g@g@pos in your

usually display an error
y can help you understand what went

styles.

8.8.3 Deployingand
After developing e 'S |mporta nt to test it across different browsers

and devices re it works forall users.

8.8.3.1 Strategies for Testing Web Pages
1. Cross-Browser Testing

Web pages can look different in different browsers. Test your web page in
multiple browsers like Chrome, Firefox, and Edge to ensure consistency.

2. Responsive Design Testing

Make sure your web page looks good on all devices, including desktops, tablets,
and smartphones. Use tools like the browser's responsive design mode to test
how your page looks on different screen sizes.

3. User Testing

Ask your friends or family members to use your web page and provide feedback.
They may find issues that you missed.

Yo rowser s inspector tool to see how your CSS is
to elements.




. Weudevelc)pment is the prg¢ . ‘ andwebappllcatlons It
\i"[n ariguages and tools to design, build,

involves using varj ““

and maintain w ‘
 Front- ale ent focuses on what users see and interact with on a
webs

» Back- end Development manages the behind-the-scenes part of a website,
like servers, databases, and application logic.

« HTML stands for HyperText Markup Language. It's the standard language
used to create web pages. Think of HTML as the building blocks of a website.

« Content in HTML is the main information on a web page that users read and
interact with.

« Headings in HTML, ranging from <h1> to <h6>, are used to define the
structure and hierarchy of content on a web page.

» Paragraphs in HTML are used to organize and separate text into readable
sections.

* Links in HTML are used to connect one web page ey allow you
click on words orimages to go to differ page or to other
pages on the internet.

+ InHTML, commem tesor explanatlons within the code.

« Styling with C Sheets) is essential for enhancing the visual
app ages and improving user experience.

« Java t"is a programming language that is used to make websites

interactive and engaging.
Debugging is the process of finding and fixing issues in your code.

Multiple Choice Questions [ J

1. Which of the following tag is not a correct HTML tag?

(a) <div> (b) <span> (© <head> (d) <footer>
2. Whatdoes CSS stand for?

(a) Cascading Style Sheets (b) Computer Style Sheets

(c) Creative Style Sheets (d Colorful Style Sheets

3. Which of the following tag is used to create a hyperlink IR HTML?

(@ <link> <a> (c) < » <nav>
4, Which property is used - “ el color in CSS?

(a) color k round-color

(c) bgcolor (d) background

3. hlc eis used to define inline styles?

(a) (b) style (© font (d) styles




7. In JavaScri up is used for comments?
(@ /**/ © S () St/
8. Howdo you include JavaScriptin an HTML document?
(a) <script src="scriptjs"></script> (b) <java src="script.js"> </java>

6. Which of the following is the ¢ [ u : !
(a) selector {propertyn Selector: {property=value;}
(c) selector{prope@y (d) selector: {property: value;}
/]

(c) <js src="scriptjs"></js> (d) <code src="scriptjs"></code>
9. Which HTML tag is used to create an unordered list?
(a) <ol> (b) <ul> © <li> (d) <list>
10.Which tag is used to display a horizontal line in HTML?
(a) <br> (b) <hr> (©) <line> (d) <hline>
Short Questions

1. Whatis the purpose of the <head > tagin HTML?
2. Explain the difference between an ordered list and an unordered list in
HTML.
. Howdoyou add a comment in CSS?
. What are the different ways to apply CSS
. How can you include JavaScrip @*

3 tagin HTML?
al external CSS file to an HTML document?
. What isthe/0de’of the <table> tagin HTML?
10. Explain the box model in CSS.

Long Questions

1. Discuss the fundamental differences between HTML, CSS, and JavaScript in
the context of web development.

2. Explain the process of setting up a development environment for web
development. By disscussing the necessary softwares and tools.

3. Crgate a basic HTML page that includes a header, a paragraph, an image, and
a hyperlink.

4. Howdo you style a table using CSS? Create a sample table and apply styles to
it.

5. Describe the different CSS selectors and provide examples of each.

6. Explain the process of creating a responsive web page s@mﬁth the
help of examples and explanations. o

7. Write a JavaScript function thatchafé J- nd color of a web page
when a button is clicked Pre ete code and explain how it works.
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8. How do you add an' § an nsitions using CSS? Provide examples
and EXP'WQ ies involved.




By the

" understand how to use these methods to gather relevant data.

end of this chapter, you will be able to: \
Understand Data Types: Identify and differentiate between qualitative and
quantitative data, and explain their importance in data analysis.

Organise and Analyse Data: Organise data effectively and apply basic data
analysis techniques to draw meaningful conclusions from both structured and
unstructured data.

Utilize Data Collection Methods: Gain knowledge of various data collection
methods and tools, including surveys, questionnaires, and online sources, and

Describe Data Storage Techniques: Describe different data storage techniques
such as spreadsheets, databases, data warehouses, and NoSQL, and
understand their applications in managing data.

Apply Data Visualization Techniques: Organize_the mﬁﬁ@ of data
visualization and be able to use yariogs too/§ :-5 esentations of
data, such as charts aphs;ta gfedtve m hicate information.

Pre-process and Ang Datd: he re-processingtechniquesandapply

quantitative ap

Wby Collaborative Tools and Cloud Computing: Understand the role of cloud
storage and collaborative tools in data management, and apply best practices
for data protection and remote access.

Address Ethical Data Considerations: Be aware of ethical practices related to
data privacy, confidentiality, and legal frameworks, and understand the
importance of secure data handling.

Explore Data Science Fundamentals: Gain an introduction to data science,
including its definition, scope, and fundamental principles, and understand the
impact of data science on various applications.

Understand Big Data and Its Applications: Explain the concept of big data, its
characteristics, and its practical applications in domains, such as retail,
healthcare, finance, and transportation.

Recognize Data Science Tools and Techniques: Learn about various data
science tools and techniques, including predictive modelling and graph
analytics, and understand their applications in solyiagre 300 blems.
Recognize Future Trends in Dafa kg 1 -ﬂiﬁi e mEFgIT

analytics, artiﬁciQ\intelli of: g 2 |pp

predictions a
analysis.
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Introduction

This chapter explores various aspects of d ta mana a r@@mact onour
understanding of information. : ng-di ferent types of data

and effective ways to C@}, At and ‘\ [ Iea n methods for organising
atitative and qualitative techniques. We'll also

and analysing data, usj ‘A ‘“

look into , which helps us understand complex information
through ch d graphs. Next we will discuss collaborative tools and cloud
computing, along with ethical issues involved in worklng with data. Finally, we
introduce data science, big data, and future trends in digital data handling,

showing how technology is advancing data analysis to make it more powerful
and insightful.

9.1 Data

Data consists of raw facts collected about things around us that we can process .
to generate useful information. It can take many forms, such as numbers, words,
measurements, observations, or even images and sounds, and may onglnate
from various sources.

Examples:

1. Weather Data: Information on te W@i@@mnd speed
atiofs(

S

2. Sales Data: Rect -“ 3
i

For exam its of a product at 100 Rupees each in a day

3. Sur nses: Answers from a survey about customer satisfaction.
For example, 80% of customers rating their experience as "satisfactory"
or better.

4. Website Data: Information on website visitors, such as number of visitors
per day and the pages they visit. For example, 500 visitors viewing the
homepage on a Monday.

5. Social Media Data: Likes, comments, and shares on social media posts.
For example, a post receiving 200 likes and 50 comments.

Understanding data is essential in today's world, as it allows us to comprehend
situations, make informed decisions, solve problems, and drive innovation.

C,J;idbitsj

\}:iict storms
@ her data scientists can
ially saving lives.

Weather Data Impact: Weather da

9
and extreme weather conditiqns-53
issue early warning Ane ‘

AULAAR
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9.2 Data Types @@:;gg
Data can be divided into two éna“ ualitative and

quantitative.
9.2.1 Qualitati m
Qualitati r'to categories or labels used to describe the qualities or

characteristics of something rather than its quantity. This type of data offer a way

to categorize and provide insights into opinions, behaviours, and experiences

through descriptions rather than numbers. Key characteristics of qualitative
data include non-numeric, descriptive, and categorical attributes.

« Non-Numeric: Qualitative data is represented by words, labels, or symbols
instead of numbers. It describes attributes rather than quantities. Examples
include the names of students in a class (e.g., Ali, Badar, Qasim) and the
colours of cars in a parking lot (e.g., red, blue, green), where “name” and
"colour”are attributes.

. Categorical: Qualitative data can be into categories or classes based on their

characteristics. Examples include types of fruﬁm na, orange),

job titles (e.g., manager, engineey, at @@ genres (e.g., fiction,
non-fiction, myst mﬂ

Types of Qualitativ
Qualitatiw r classified into two types namely Nominal and Ordinal
data.

« Nominal Data: Nominal data is used to label or categorize items without
implying any order. Each item is unique and separate. Examples include
gender (male, female), types of fruits (apple, banana, orange), and colours
(red, blue, green). Nominal data is helpful for grouping and categorizing
information. For instance, a survey asking about favourite colours might list
responses such as 'red’, 'blue’, or ‘green’, which help indicate preferences
without ranking them. On nominal data, you can check for equality, group
items into categories (e.g. all red fruits together), count items in each
category, and find the most frequent category (mode).

« Ordinal Data: Ordinal data represents categories with a ningful order,
though the differences between categori @ m. Examples
include customer satisfagti [ 4,”neutral, unsatisfied),
education levels (i . master's), and shirt sizes (small,

. Ordinal data helps in ranking items

medium, lar %
meaw 0
In addition to the operations applicable to nominal data, ordinal data allow for
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comparisons (e.g., bachelor’s level is higher than light school r(@Q;ing items

(e.g. from least to most satisfied), findin ., median
satisfaction level), and analysi {butie ?e.g., the number of
people at each educa m
PN
Did you know that every day, people generate over 2.5}
)7 quintillion bytes of data? That's a 2 followed by 18 zeros! This
data comes from various sources like social media, online
shopping, and sensors in smart devices. )

9.2.2 Quantitative Data :

Quantitative 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 mb mresenting a
measurable quantity. Examplee) i t@%‘fw hvtetres, weights in
kilograms, and test scores. @

« Measurable: Quanti +he measured using instruments or tools.
Examples.. ipgiid a ruler for length, a scale for weight, and a
the for temperature.

. Countable: Quantitative data can be counted or enumerated, particularly for
discrete data. Examples include the number of students in a class or the
number of cars in a parking lot.

. Arithmetical: Quantitative data can be used in arithmetic operations. For
instance, multiplying the unit price of a fruit by its weight to find the total
price, or calculating annual school fees by multiplying monthly fees by the
number of months.

Types of Quantitative Data

Quantitative data ca be further classified into two main types: discrete and

continuous.

. Discrete Data: Discrete data consist of distinct, separate lues that are
countable, often in whole numbers. Discrete gz v@(@@@sns like "How
many?" or "How often?” Q B“

For example, counting oranges é‘( aight-show there are 16, answering

' (ind the number of oranges falling from a tree each




Week, with counts like 5 on Monday, 7 on WEdneida\ , %@m 2y, Pielps
answer "How often?" O Wﬁm{]@j&ﬂ
fa 0.

Operations Performed o

All operations that can b nominal and ordinal data can also be
performed on W Mn addition to logical and grouping operations
discussed in litative data section, arithmetic operations (addition,
subtraction) and statistical operations (average, range) can be performed on
discrete data. For example, the differénce between marks of two students in a
class can be calculated by subtracting their marks. Statistical operations like
calculating the average marks of students in a class (75, 63, 92, 55, 70 their
average is 71), and determining the range of marks in class (minimum value 55 to
maximum value 92) can also performed.

. Continuous Data: Continuous data consists of values that can take any

number within a given range, including fractions or decimals. Examples
include student heights (150.5 cm, 160.2 cm), fruit weights (1.5 kg, 2.2 kg), and

room temperatures (22.5°C, 23.7°C). @Wa @@\S\Q
. \0

Example OE ;55:

Continuous data are used ' s and can help answer questions
about the extent or duratj ing. For example, measuring the height of
a plant, might it is 32.5 centimetres tall. If you measure how long it

takes for the plant to grow from 20 to 30 centimetres, might show that it took 15
days. These measurements provide detailed information about the amount
(height) or duration (growth time), helping us understand how much or how long
something occurs.

Operations Performed on Continuous Data

All operations that can be performed on discrete data can also be performed on
continuous data. In addition to logical, grouping and arithmetic operations
division can also be performed on continuous data. For example, you can divide a
2.5 kg of meat (continuous data) among ten persons (yielding 0.25 kg each) but
cannot divide 3 cars (discrete data) amon