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Paper 1 of 2 — CTE 111 COMPUTER LECTURE NOTE TO
INTRODUCTION TO COMPUTER AND INFO TECH
Level ND1 • First Semester • Handout

Definition of Computers:

Computers are electronic devices capable of performing a range of tasks by executing pre-
programmed instructions. They can receive, process, store and output data, making them
indispensable tools in today's world for various applications, from personal use to complex
industrial tasks.

The basic components of a computer system are:

Central Processing Unit (CPU): Also known as the brain of the computer, the CPU carries out
instructions of computer programs by performing basic arithmetic, logic, control, and
input/output (I/O) operations specified by the instructions.

Memory (RAM): Random Access Memory temporarily stores data and instructions that the CPU
needs while the computer is running. It's faster than other forms of data storage like hard drives
but is volatile, meaning it loses its contents when the computer is turned off.

Storage: This includes hard drives, solid-state drives, and other storage devices where data is
permanently saved even when the computer is powered off.

Input Devices: Allow users to input data into the computer. Examples include keyboards, mice,
touchscreens, and microphones.

Output Devices: Display or present data that has been processed by the computer. Common
examples include monitors, printers, and speakers.

Motherboard: The main circuit board of the computer, where all components are connected and
communicate with each other.

Graphics Processing Unit (GPU): Handles the processing of graphics and is responsible for
displaying images on the monitor.

Development of Computers:

Abacus: One of the earliest computing devices, used for basic arithmetic calculations. It
consisted of rows of beads or stones on a frame representing different place values.

Blaise Pascal's Calculator: In 1642, Pascal invented the mechanical calculator, laying the
groundwork for automated computation.

Charles Babbage's Analytical Engine: Designed in the 1830s, it is considered the first concept of
a computer that could be programmed. It was a mechanical general-purpose computer.

Herman Hollerith's Tabulating Machine: Developed in the late 19th century, it was used for
processing US census data quickly using punched cards, a precursor to modern data processing.

ENIAC (Electronic Numerical Integrator and Computer): Completed in 1945, it was the first
general-purpose electronic digital computer. ENIAC was massive, occupying a large room and
using vacuum tubes for computation.
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Generations of Computers:

First Generation (1940s-1950s): Utilized vacuum tubes for processing. Examples include ENIAC
and UNIVAC.

Second Generation (1950s-1960s): Used transistors instead of vacuum tubes, enabling smaller
and faster computers.

Third Generation (1960s-1970s): Integrated Circuits (ICs) were introduced, making computers
smaller, faster, and more reliable.

Fourth Generation (1970s-1980s): Microprocessors were developed, leading to the creation of
personal computers and smaller, more powerful machines.

Fifth Generation (1980s-Present): Characterized by the use of parallel processing, artificial
intelligence, and supercomputers, focusing on advanced problem-solving.

Subsequent generations may also be classified based on advancements in technology and
computing capabilities, such as artificial intelligence, quantum computing, and more.

Analog vs. Digital vs. Hybrid Computers:

Analog Computers: Use continuous data to perform calculations, often for scientific and
engineering applications where continuous physical quantities need to be modeled. They
represent data as continuously variable physical quantities, such as voltage levels.

Digital Computers: Operate using discrete values (0s and 1s) to represent data. They are more
common and can process data more accurately than analog computers. Digital computers are
widely used for general-purpose computing tasks.

Hybrid Computers: Combine elements of both analog and digital computers to leverage the
strengths of both. They are used in specialized applications where both continuous and discrete
data processing are required, such as in process control systems.

Classification of computers according to generations:
Computers can be classified into generations based on advancements in technology. Here is an
overview of each generation:
1. 1st Generation (1940s-1950s): Vacuum Tube Computers

- Used vacuum tubes for processing.

- Very large, expensive, and consumed a lot of power.

- Examples include ENIAC and UNIVAC.

2. 2nd Generation (1950s-1960s): Transistor Computers

- Transistors replaced vacuum tubes.
- Smaller, faster, more reliable, and consumed less power.
- Examples include IBM 1401 and IBM 7090.

3. 3rd Generation (1960s-1970s): Integrated Circuit Computers

- Integrated circuits (ICs) allowed for smaller size and better performance.

- Introduced minicomputers and operating systems.

- Examples include DEC PDP-11 and IBM System/360.
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4. 4th Generation (1970s-Present): Microprocessor Computers

- Microprocessors led to personal computers (PCs) and significant advancements in
technology.

- GUI interfaces, networking, and software applications became prominent.

- Examples include IBM PC, Apple Macintosh, and laptops.

5. 5th Generation (Present and Beyond): Artificial Intelligence and Quantum Computers

- Focuses on AI, machine learning, and quantum computing.
- Promises highly advanced computing capabilities for complex tasks.
- Examples include IBM Watson and Google's Quantum Computer.

Differences between analogue, digital, and hybrid computers?
1. Analogue Computers:
- Process continuous data using physical quantities like voltage or current.
- Used for tasks where smooth changes in data need to be analyzed, such as
weather forecasting and simulations.
- Not as popular today due to limitations in precision and accuracy.

2. Digital Computers:
- Process discrete data represented as binary digits (0s and 1s).
- Utilize digital logic circuits to perform arithmetic and logical operations.
- Widely used in various applications due to high precision, accuracy, and
flexibility.
3. Hybrid Computers:
- Combine features of both analogue and digital computers.
- Used for specific tasks that require both continuous and discrete data processing.
- Analog-to-digital and digital-to-analog converters are essential components in
hybrid computers.

In summary, analogue computers work well with continuous data, digital computers excel with
discrete data processing, and hybrid computers offer a combination of both for specialized tasks
that require a mix of continuous and discrete data handling.

Classification of Computers by Size and Purpose:

Supercomputers: Used for complex scientific calculations, weather forecasting, and simulations.
They are the most powerful and expensive computers, typically found in research institutions and
government agencies.

Mainframe Computers: Large, powerful computers used by large organizations for critical
applications like bulk data processing, transaction processing, and enterprise resource planning.

Minicomputers: Smaller than mainframes but larger than personal computers, minicomputers
were popular in the 1960s-1980s for scientific and engineering applications.

Personal Computers (PCs): Designed for individual use, personal computers come in various
forms like desktops, laptops, and tablets. They are used for tasks ranging from internet browsing
to gaming.
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Workstations: Powerful computers optimized for technical or scientific applications like 3D
modeling, CAD/CAM, and graphic design.

Servers: Computers dedicated to serving resources or applications to other computers over a
network. They handle network traffic, data storage, and communication.

Embedded Computers: Specialized computers integrated into other devices or systems like
automobiles, appliances, and industrial machinery to control specific functions.

Each classification serves specific purposes and varies in terms of processing power, size, and
intended applications.

Benefits of Computers to Society:

Computers have brought about numerous benefits to society that have transformed the way we
live and work. Some of the key benefits include:

1. Increased Efficiency and Productivity: Computers have automated many tasks, leading to
increased efficiency and productivity in various industries. Tasks that once took days to complete
can now be done in a matter of hours.

2. Improved Communication: Computers have revolutionized communication by enabling instant
messaging, emails, video calls, and social media platforms. This has made it easier for people to
connect with each other regardless of their location.

3. Access to Information: The internet has made a vast amount of information accessible to
people worldwide. This has empowered individuals to learn new skills, conduct research, and
stay informed on current events.

4. Enhanced Education: Computers have transformed the education sector by providing
interactive learning tools, online courses, and educational resources. Students can now access
educational materials from anywhere in the world.

5. Innovation and Creativity: Computers have fueled innovation and creativity by providing tools
for digital design, programming, and simulations. This has led to the development of new
products and services that improve our quality of life.

6. Economic Growth: The widespread use of computers has boosted economic growth by
creating new industries, generating employment opportunities, and facilitating global trade.

7. Healthcare Advancements: Computers have revolutionized healthcare by enabling medical
research, diagnostic tools, electronic health records, and telemedicine services. This has
improved patient care and medical outcomes.

8. Environmental Impact: Computers have played a role in promoting environmental
sustainability through digitalization, remote working, energy-efficient technologies, and
monitoring systems. This helps reduce the carbon footprint and promote eco-friendly practices.

The Social Implications of Computers on Society:

The proliferation of computers in society has brought about significant social implications that
have impacted individuals, communities, and quality of life. Some of these implications include:

1. Privacy Concerns: With the increasing use of computers and the internet, privacy issues have
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become a major concern. Data breaches, identity theft, surveillance, and online tracking pose
risks to individuals' privacy and personal information.

2. Digital Divide: The digital divide refers to the gap between those who have access to
computers and the internet and those who do not. This divide can exacerbate inequalities in
education, employment opportunities, and social participation.

3. Social Isolation: The use of computers and digital devices can contribute to social isolation
and loneliness, as individuals spend more time interacting online than in face-to-face
interactions. This can impact mental health and well-being.

4. Cybersecurity Threats: Computers are susceptible to cyber threats such as malware, phishing,
hacking, and ransomware attacks. These threats can compromise personal data, financial
information, and national security.

5. Job Displacement: The automation and digitization of tasks have led to job displacement in
certain industries, as machines and algorithms can perform tasks more efficiently than humans.
This can result in unemployment and economic uncertainties for affected individuals.

6. Information Overload: The abundance of information available online can lead to information
overload, making it challenging for individuals to filter and prioritize relevant information. This
can impact decision-making and attention span.

7. Intellectual Property Issues: The ease of sharing digital content online has raised concerns
about intellectual property rights, copyright infringement, and plagiarism. Protecting creative
works and digital assets has become a complex challenge in the digital age.

8. Health Concerns: Excessive use of computers and digital devices can lead to health issues
such as eyestrain, neck pain, back problems, and reduced physical activity. This can affect
individuals' overall health and quality of life.

In conclusion, while computers have brought about numerous benefits to society, they have also
raised important social implications that require attention and regulation. It is essential to address
privacy concerns, bridge the digital divide, promote cybersecurity measures, mitigate job
displacement through upskilling and reskilling, and promote a healthy balance between digital
technology use and well-being. By understanding and addressing these social implications, we
can harness the positive potential of computers while mitigating their negative impacts on
society.

Concept of Information Systems:

Information systems refer to a combination of technology, people, processes, and data that come
together to collect, manage, process, store, and distribute information within an organization or
business to aid decision-making and achieve organizational objectives. Information systems can
range from simple manual systems to complex computer-based systems.
Information Technology Architecture:

Information Technology Architecture refers to the framework that defines the structure and
components of an organization's information technology infrastructure. It includes hardware,
software, networks, data storage, and how these components interact to support the
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organization's objectives. The architecture provides a blueprint for IT systems and applications to
ensure they are aligned with business goals and requirements.

Information Technology Infrastructure:

Information Technology Infrastructure encompasses the physical and virtual components that
support the flow, processing, storage, and analysis of data within an organization. This includes
hardware components like servers, networks, storage devices, as well as software applications,
databases, and the necessary IT personnel to manage and support these systems.
Describe Computer-Based Information Systems:

Computer-based Information Systems are systems that use computers and technology to collect,
process, store, and distribute information within an organization. These systems typically include
hardware, software, data, procedures, and people working together to support business
operations and decision-making processes efficiently.

Differences among Data, Information, and Knowledge:

Data: Raw facts or figures that have no meaning by themselves.

Information: Processed data that has context, relevance, and purpose.

Knowledge: Information combined with experience, context, interpretation, and reflection,
enabling effective decision-making and problem-solving.

Examples of Information Systems:

Information systems are systems that collect, store, process, and distribute information to support
decision-making and other business processes. Here are some examples of information systems
used in various industries:

Enterprise Resource Planning (ERP) Systems:

- Integrates and manages core business processes such as finance, accounting, human
resources, supply chain, and customer relationship management.
- Examples: SAP, Oracle ERP Cloud, Microsoft Dynamics.

Customer Relationship Management (CRM) Systems:

- Manages customer interactions, tracks sales, supports marketing campaigns, and analyzes
customer data.

- Examples: Salesforce, HubSpot CRM, Zoho CRM.

Management Information Systems (MIS):

- Provides managers with reports and dashboards to monitor performance, track key metrics,
and make informed decisions.

- Examples: Tableau, Power BI, Google Data Studio.
Geographic Information Systems (GIS):

- Captures, stores, analyzes, and displays geographic data to support spatial analysis and
decision-making.
- Examples: ArcGIS, Google Maps, QGIS.

Health Information Systems:
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- Manages patient records, clinical data, appointments, billing, and other healthcare-related
information.

- Examples: Epic Systems, Cerner, Allscripts.

Supply Chain Management (SCM) Systems:

- Coordinates the flow of goods, services, and information throughout the supply chain
network.

- Examples: SAP SCM, Oracle Supply Chain Management, Kinaxis Rapid Response.

Knowledge Management Systems (KMS):

- Facilitates the creation, storage, retrieval, and sharing of knowledge and expertise within an
organization.
- Examples: Confluence, Microsoft SharePoint, Knowledge Owl.

Financial Systems:

- Manages financial transactions, accounts, budgets, and reporting for businesses and
organizations.

- Examples: Quick Books, Xero, Sage Intacct.

Content Management Systems (CMS):
- Helps create, manage, and publish digital content, including websites, documents, and
multimedia.
- Examples: WordPress, Drupal, Joomla.

Document Management Systems:

- Organizes and stores electronic documents, facilitates document retrieval, version control,
and collaboration.

- Examples: SharePoint Document Management, M-Files, DocuWare.

These examples highlight the diverse applications of information systems across industries,
demonstrating how organizations leverage technology to streamline operations, improve
decision-making, enhance communication, and gain competitive advantages. Each type of
information system serves specific functions and caters to unique business needs, showcasing the
versatility and importance of information technology in today’s digital age.
Examples of Information Systems include:

Enterprise Resource Planning (ERP) Systems: Integrate and manage core business processes.

Customer Relationship Management (CRM) Systems: Manage customer interactions and
relationships.

Business Intelligence Systems: Analyze data to support decision-making.

Supply Chain Management Systems: Manage the flow of goods and services.

Explain Web-Based Systems in Organizations and Their Importance:

Web-based systems in organizations refer to systems and applications that are accessed via web
browsers. These systems allow for remote access, collaboration, scalability, and cost-
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effectiveness. Their importance lies in enabling global connectivity, real-time information
sharing, and seamless communication within and outside the organization.

Elements of Computer Systems:

Computer systems are made up of various elements that work together to carry out tasks
efficiently. Here are the key elements of a computer system:

The key elements of computer systems include:
Hardware: Physical components like CPU, memory, storage devices.

Software: Programs and applications that enable computer functionality.

Data: Raw facts and figures that are processed by the computer.

Networks: Connectivity infrastructure for data exchange and communication.

People: Users and IT personnel who interact with the system.

1. Hardware:

- Physical components of a computer system, including the central processing unit (CPU),
memory (RAM), storage devices (hard drive, solid-state drive), input devices (keyboard, mouse),
output devices (monitor, printer), and networking devices (router, modem).
- Hardware components work together to process and store data, interact with users, and
communicate with other devices.
2. Software:

- Programs, routines, and operating systems that control the computer’s hardware and enable
users to perform tasks.
- Operating systems (e.g., Windows, macOS, Linux) manage resources, provide a user
interface, and run applications.
- Applications (e.g., Microsoft Office, web browsers) allow users to perform specific tasks such
as word processing, browsing the internet, and editing photos.

3. Data:
- Information processed and stored by the computer system.

- Data can be in various forms, including text, images, videos, and numbers.

- Data is manipulated by software programs to perform tasks and produce desired outputs.

4. Processing:

- The central processing unit (CPU) is the brain of the computer system responsible for
executing instructions and processing data.

- Processing involves performing arithmetic and logical operations on data, moving data
between memory and storage, and controlling the flow of instructions.

5. Memory:

- Temporary storage used by the computer to hold data and instructions that are currently being
processed.

- Random access memory (RAM) stores data that the CPU needs to access quickly.

- Memory allows for quick retrieval and manipulation of data, but it is volatile and loses its
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contents when the computer is powered off.

6. Storage:
- Permanent storage devices used to store data and programs even when the computer is turned
off.
- Hard disk drives (HDDs) and solid-state drives (SSDs) are common storage devices for
documents, programs, and operating systems.

- Storage capacity determines how much data can be stored long-term on the computer system.

7. Input/Output:

- Input devices (e.g., keyboards, mice, scanners) allow users to input data and commands into
the computer system.

- Output devices (e.g., monitors, printers, speakers) display or provide the results of processed
data to users.

- Input and output devices facilitate interaction between users and the computer system.

8. Connectivity:

- Networking devices (e.g., routers, modems) enable computers to connect to each other and to
the internet.

- Network interfaces allow data to be transmitted between computers and other devices in a
network.

- Connectivity is essential for communication, sharing resources, and accessing online services.

9. User Interface:

- The means by which users interact with the computer system.

- Graphical user interfaces (GUIs) allow users to interact with the system using visual elements
like icons and menus.

- Command-line interfaces (CLIs) require users to input commands via text.

10. System Software:
- Controls the operation of the computer hardware and provides a platform for running
applications.

- Includes the operating system, device drivers, utilities, and other system management tools.
- Manages resources, provides a user interface, and ensures proper functionality of the
computer system.
These elements work together to enable a computer system to perform a wide range of tasks,
from running applications and processing data to connecting to networks and interacting with
users. A well-balanced combination of hardware, software, data, processing, memory, storage,
input/output, connectivity, user interface, and system software is essential for a computer system
to operate effectively and efficiently.

Computer Hardware Components:
Computer hardware components are physical parts of a computer system that work together to
process data and run software. Some common computer hardware components include:
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Central Processing Unit (CPU): The CPU is the brain of the computer that performs calculations,
executes instructions, and manages data processing.

Motherboard: The motherboard is the main circuit board that connects all other components,
such as CPU, RAM, storage devices, and peripherals.

Random Access Memory (RAM): RAM stores data and instructions that the CPU needs to access
quickly while running programs. It is volatile memory, meaning it loses data when the computer
is turned off.

Hard Drive (HDD) or Solid-State Drive (SSD): Storage devices store data, files, and the
operating system for long-term use. HDDs use spinning disks to store data, while SSDs use flash
memory for faster access.

Graphics Processing Unit (GPU): The GPU is responsible for processing and rendering graphics
for visuals, gaming, video editing, and other graphics-intensive tasks.

Power Supply Unit (PSU): The PSU provides power to all components within the computer
system.

Cooling System: Cooling systems, such as fans or liquid cooling, prevent components from
overheating during operation.

Input/output (I/O) Devices: Keyboards, mice, monitors, printers, and other peripherals are used
to input data into the computer and receive output information.
Network Interface Card (NIC): The NIC allows the computer to connect to a network for
communication and internet access.

Three major components of computer hardware (input, processing, and output):

Input Devices: Input devices allow users to enter data and commands into the computer system.
Common input devices include keyboards, mice, touchscreens, scanners, and microphones.

Processing Unit (CPU): The CPU interprets instructions, processes data, and carries out
calculations. It is responsible for executing programs and managing system operations.

Output Devices: Output devices display or present processed data to users in a readable format.
Examples of output devices include monitors, printers, speakers, and projectors.

Functions of peripheral devices:

Peripheral devices are hardware components that connect to a computer system to provide
additional functionality. They extend the capabilities of the computer and enhance user
interaction. Some common peripheral devices and their functions include:

Printers: Printers produce hard copies of digital documents and images.

Scanners: Scanners convert physical documents or images into digital format for storage or
editing.

External Storage Devices: External hard drives, USB flash drives, and memory cards provide
additional storage space for data backup or transfer.

Webcams: Webcams capture video and images for video conferencing, live streaming, or
recording.
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Speakers: Speakers output sound for multimedia playback, gaming, communication, and
presentations.

Function of CPU:

The Central Processing Unit (CPU) is the primary component of a computer system responsible
for executing instructions, performing calculations, and managing data processing. The CPU
fetches, decodes, and executes instructions from programs stored in memory. It controls the
operation of other hardware components, coordinates data movement, and performs arithmetic
and logic operations to carry out tasks.

List of some Auxiliary Units:

Auxiliary units or auxiliary devices refer to additional components that support and enhance the
functionality of a computer system. Some examples of auxiliary units include:

-Expansion Cards: Graphics cards, sound cards, and network interface cards that expand the
capabilities of the motherboard.

Modems: Devices that enable computer communication over telephone lines or broadband
connections.

Optical Drives: CD, DVD, and Blu-ray drives for reading and writing optical discs.

UPS (Uninterruptible Power Supply): Provides backup power in case of electrical outages to
prevent data loss.

Docking Stations: Allow laptops to connect to multiple peripherals and additional monitors for
enhanced productivity.

Barcode Scanners: Devices used for scanning and reading barcodes in retail, inventory
management, and tracking systems.

Function of auxiliary memory:

Auxiliary memory, also known as secondary memory, is used to store data and programs for
long-term storage. Unlike RAM, which is volatile and loses data when the computer is turned
off, auxiliary memory retains data even when the power is off. Common forms of auxiliary
memory include hard drives, solid-state drives, optical discs, USB flash drives, and memory
cards. Auxiliary memory provides high-capacity storage for large files, software applications,
operating systems, and user data that can be accessed as needed.

Definition of bits, byte, nibble, and word and storage size:

Bit: A bit (short for binary digit) is the smallest unit of data in computing and can represent a 0 or
1.

Byte: A byte consists of 8 bits and is the basic unit of storage, capable of representing a single
character or numerical value.

Nibble: A nibble is half of a byte, consisting of 4 bits.

Word: The size of a word can vary depending on the computer architecture and can represent a
fixed number of bits (e.g., 16-bit, 32-bit, 64-bit).

Storage sizes are typically measured in multiples of bytes:
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- 1 Kilobyte (KB) = 1024 bytes

- 1 Megabyte (MB) = 1024 KB

- 1 Gigabyte (GB) = 1024 MB

- 1 Terabyte (TB) = 1024 GB

- 1 Petabyte (PB) = 1024 TB

Computer hierarchy:

Supercomputers: Supercomputers are high-performance machines designed for processing
complex and intensive calculations at exceptionally high speeds. They are used in scientific
research, weather forecasting, cryptography, and simulations that require massive computational
power.

Mainframe Computers: Mainframe computers are large, powerful machines used by
organizations for critical business applications, such as banking, insurance, government agencies,
and large-scale data processing. They offer high reliability, security, and scalability for handling
large volumes of transactions and data.

Workstations: Workstations are powerful desktop computers designed for specialized tasks such
as graphic design, engineering, scientific research, and multimedia production. They offer high
performance, advanced graphics capabilities, and multi-core processing for demanding
applications.
Microcomputers: Microcomputers, also known as personal computers, are small, affordable
machines commonly used by individuals, small businesses, and educational institutions for
general computing tasks. They come in various forms, including desktops, laptops, tablets, and
smartphones, and offer a wide range of software applications and connectivity options.

How to select and specify a computer:
When selecting and specifying a computer, consider the following factors to meet your specific
needs and requirements:

Purpose: Determine the primary use of the computer, such as gaming, graphic design, business,
education, or general tasks.

Performance: Consider the CPU, RAM, storage capacity, and graphics capabilities based on the
level of performance required for your tasks.

Budget: Set a budget that aligns with your computing needs and prioritizes components that
provide the best value for your investment.

Operating System: Choose an operating system (Windows, macOS, Linux) that supports your
software applications and workflow.
Form Factor: Select the form factor (desktop, laptop, all-in-one) that suits your workspace and
mobility requirements.

Connectivity: Ensure the computer has necessary ports and connectivity options for peripherals,
networking, and external devices.

Upgradability: Choose a computer that allows for hardware upgrades in the future to extend its
lifespan and performance capabilities.
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Brand and Support: Consider reputable brands with good customer support and warranty
policies to ensure reliability and assistance when needed.

Reviews and Recommendations: Research online reviews, user feedback, and recommendations
from experts to gather insights on the performance and reliability of specific computer models.

SOFTWARE AND IT’S TYPES

Software is a set of programs that enables the hardware to perform a specific task. All the
programs that run the computer are software. The software can be of three types: system
software, application software, and programming software.

1) System Software

The system software is the main software that runs the computer. When you turn on the computer,
it activates the hardware and controls and coordinates their functioning. The application programs
are also controlled by system software.

2) Application Software

Application software is a set of programs designed to perform a specific task. It does not control
the working of a computer as it is designed for end-users. A computer can run without application
software. Application software can be easily installed or uninstalled as required. It can be a single
program or a collection of small programs. Microsoft Office Suite, Adobe Photoshop, and any
other software like payroll software or income tax software are application software.

3) Programming Software

It is a set or collection of tools that help developers in writing other software or programs. It assists
them in creating, debugging, and maintaining software or programs or applications. We can say
that these are facilitator software that helps translate programming language such
as Java, C++, Python, etc., into machine language code. So, it is not used by end-users. For
example, compilers, linkers, debuggers, interpreters, text editors, etc. This software is also called
a programming tool or software development tool.

THE SIGNIFICANCE OF SOFTWARE IN COMPUTER SYSTEM

Software plays a vital role in computer systems, and its significance can be highlighted in the
following ways:

1. Instructions: Software provides the instructions that a computer needs to perform tasks and
solve problems.

2. Productivity: Software enables users to create, edit, and manage digital content, improving
productivity and efficiency.

3. Automation: Software automates repetitive tasks, freeing users from mundane activities and
enabling them to focus on more complex tasks.

4. Customization: Software allows users to tailor computer systems to meet specific needs and
requirements.

5. Connectivity: Software enables communication and connectivity between devices, systems, and
users.
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6. Data Analysis: Software helps process, analyze, and visualize data, making it possible to extract
insights and make informed decisions.

7. Security: Software provides security measures to protect computer systems and data from
unauthorized access, malware, and other threats.

8. User Interface: Software creates user-friendly interfaces, making it easy for users to interact
with computer systems.

9. Innovation: Software drives innovation, enabling developers to create new applications,
services, and solutions that transform industries and lives.

DISTINGUISH BETWEEN THE MACHINE LEVEL, LOW LEVEL AND HIGH-LEVEL
LANGUAGES

Machine Language is the lowest level of programming language that directly corresponds to the
instructions executed by a computer’s hardware. It consists of a series of binary numbers that
represents specific instructions and data. In simple terms, it is the language that computers
understand at their core.

High-Level Language is a computer programming language that uses English like statements to
write the computer instructions. High Level Language are most widely programming languages
because they are easy to understand to human being.

Low-Level Language is also a category of computer programming language in which the computer
codes are written in the binary language or machine codes. Because of this, low-level language is
sometimes also known as machine language.

SOURCE AND OBJECT PROGRAMS

A Source Program, also known as source code, is a set of human-readable instructions written in a
programming language to define how a software application or specific functionality should work.

An Object Program, also known as object code, is the output generated when a source program is
complied or assembled by a compiler or an assembler, containing machine readable instructions for
the computer’s processor to directly execute.

TRANSLATOR

A Translator is a software application or service that translates text or speech from one language to
another. It can also interpret programming code, converting it to instructions that a computer can
understand and execute.

TYPES OF TRANSLATOR

1) An Assembler is a translator used to translate assembly language to machine language,
assembly language is difficult to understand as it is a low-level programming language,
and assembler translates a low level language, and assembly language to an even lower-
level language, which is the machine code, the machine code can directly be understood
by the CPU.
2) An Interpreter is a translator that executes instructions written in a high-level language.
Interpreters enable other programs to run on a computer or server. They process program
code at run time checking the code for errors line by line.



CTE 111  |  PTI Renanced

by Renance
renance.app  •  Download Renance on Google Play

16

3) A Complier is a translator that translates source code written in a high-level language
into a set of machine language instructions that can be understood by a Computer’s CPU.

THE USE OF BESPOKE APPLICATION PACKAGES AND USES OF APPLICATION
SOFTWARE PROGRAMS

Bespoke application packages in computing refer to custom-built software solutions tailored to
meet
the specific needs of an organization or individual. These packages are designed to address unique
requirements, processes, or challenges that off-the-shelf software cannot fulfill.

The use of bespoke application packages in computing includes:

1. Customized software development: Creating software from scratch to meet specific business
needs.

2. System integration: Integrating bespoke software with existing systems, hardware, or third-party
applications.

3. Automation: Automating manual processes, workflows, or tasks with custom-built software.

4. Data management: Developing bespoke databases or data analytics tools to manage and
interpret
complex data.

5. User interface design: Creating custom user interfaces and user experiences to meet specific
requirements.

6. Scalability: Designing software that can scale with the organization's growth.

7. Security: Developing bespoke security solutions to address specific security concerns.

8. Legacy system modernization: Upgrading or replacing outdated systems with custom-built
software.

9. Business process optimization: Streamlining and optimizing business processes with custom
software.

10. Competitive advantage: Creating unique software solutions that differentiate the organization
from competitors.

Application software programs have a wide range of uses, including:

1. Productivity: Microsoft Office, Google Docs (word processing, spreadsheet, presentation)

2. Graphics and Design: Adobe Photoshop, Illustrator (image editing, graphic design)

3. Web Browsing: Google Chrome, Mozilla Firefox (internet browsing)

4. Communication: Microsoft Outlook, Gmail (email), Skype, Zoom (video conferencing)

5. Entertainment: Games (e.g., Minecraft, Fortnite), Media Players (e.g., VLC)

6. Education: Learning management systems (e.g., Blackboard, Canvas), Online course platforms
(e.g., Udemy, Coursera)

7. Business: Customer relationship management (CRM) software (e.g., Salesforce), Accounting
software (e.g., QuickBooks)

8. Healthcare: Electronic health records (EHRs), Medical billing software
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9. Science and Engineering: Data analysis software (e.g., Excel, R), Computer-aided design (CAD)
software (e.g., AutoCAD)

10. Security: Antivirus software (e.g., Norton, McAfee), Firewall software

11. Utilities: Disk management software (e.g., Disk Cleanup), Backup software (e.g., Acronis)

12. Multimedia: Audio and video editing software (e.g., Audacity, Adobe Premiere)

SOFTWARE EVALUATION AND SELECTION

Software evaluation and selection is the process of assessing and choosing the best software
solution
to meet specific needs and requirements. It involves evaluating various software options against a
set
of criteria to determine which one is the most suitable.

SOFTWARE LICENSING UPGRADE AND OPEN SOURCE SOFTWARE

Software licensing refers to the legal agreement between a software provider (licensor) and a user
(licensee) that defines the terms and conditions of using the software. It outlines the rights and
limitations of the user, as well as the obligations of the provider.

Software Licensing Upgrade refers to the process of upgrading an existing software license to a
newer version, higher edition, or additional features.

Open Source Software is a computer software that is released under a license in which the
copyright
holder grants users the right to use, study, change and distribute the software and its source code
to
anyone and for any purpose.

PROCEDURAL LANGUAGES AND NON-PROCEDURAL LANGUAGES

Procedural Language

A Procedural Language is a sort of computer programming language that has a set of functions,
instructions, and statements that must be executed in a certain order to accomplish a job or
program. In general, procedural language is used to specify the steps that the computer takes to
solve a problem. Computer procedural languages include BASIC, C, FORTRAN, and Pascal.

Non-Procedural Language

In these languages, all the instructions are not written in a specific order. It is also
known as a declarative and functional language. The non-procedural language that
does not require writing traditional program logic. Users concentrate on defining the
input and output rather than the steps of the program. Examples of non-procedural
languages are as follows.

1. Java
2. C++
3. SQL(Structured Query Language)
4. RGP( report program generator)

Computer Security:
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Computer security refers to the protection of computer systems and networks from unauthorized
access, damage, theft, or disruption of the services they provide. It involves the implementation
of various measures, such as access control, encryption, authentication, and intrusion detection,
to safeguard digital assets and ensure the confidentiality, integrity, and availability of
information.

Computer Room Safety and Security:

Computer room safety and security involve ensuring the physical protection of computer
equipment and facilities. This includes measures such as controlling access to the computer
room, implementing fire suppression systems, monitoring environmental conditions (such as
temperature and humidity), and safeguarding against power failures and other potential hazards.

Preventing Hazards (Fire, Flooding, Sabotage):

Methods for preventing hazards like fire, flooding, and sabotage include installing fire
suppression systems, implementing flood barriers and drainage systems, restricting access to
sensitive areas, conducting regular inspections and maintenance, and implementing security
protocols to detect and prevent sabotage or unauthorized access.

Malware Infections and Prevention:

Malware refers to malicious software designed to disrupt, damage, or gain unauthorized access
to computer systems. Common types of malware include viruses, worms, Trojan horses, and
spyware. Prevention methods include installing antivirus software, keeping software and
operating systems updated, being cautious of email attachments and downloads, and practicing
safe browsing habits.

Installing Anti-virus:

Standard procedures for installing antivirus software involve downloading the software from a
reputable source, following the installation instructions provided by the vendor, configuring the
software to perform regular scans and updates, and ensuring that real-time protection features are
enabled.

Data Control Techniques: Data control techniques involve managing access to sensitive
information to prevent unauthorized disclosure, modification, or destruction. This includes
implementing access controls, encryption, data masking, data loss prevention (DLP) tools, and
regular data backups.

Computer System Auditing: Computer system auditing involves monitoring and assessing the
security controls and practices implemented within a computer system or network. This includes

conducting regular security audits, reviewing logs and access records, identifying vulnerabilities,
and ensuring compliance with security policies and regulations.

User Passwords and Usernames: User passwords and usernames are used to authenticate users
and control access to computer systems and applications. Best practices include using strong,
unique passwords, implementing multi-factor authentication, regularly changing passwords, and
avoiding the sharing of credentials.

System Vulnerabilities, Attacks, and Mitigation: System vulnerabilities are weaknesses in
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computer systems or networks that can be exploited by attackers to compromise security.
Common attacks include malware infections, denial of service (DoS) attacks, phishing, and SQL
injection. Mitigation strategies include patching software vulnerabilities, implementing firewalls
and intrusion detection systems, conducting security awareness training, and regularly
monitoring and auditing systems for signs of compromise.

Computer Ergonomics: Computer ergonomics involves designing and arranging computer
workstations to optimize comfort, efficiency, and safety for users. This includes considerations
such as proper posture, ergonomic furniture and equipment, adequate lighting, and minimizing
repetitive strain injuries through breaks and ergonomic accessories like wrist rests and adjustable
chairs.

Computer Network and its Importance: A computer network is a system that allows multiple
computers to communicate and share resources such as files, printers, and internet connections.
Networks can be local, spanning a small area like a home or office, or global, connecting
computers and devices across the world. The importance of computer networks lies in their
ability to facilitate efficient communication, collaboration, resource sharing, and access to
information. They enable businesses to operate more effectively, support remote work, and
provide connectivity for a wide range of devices and services.

Different Types of Network Topologies: Network topology refers to the physical or logical
layout of connected devices in a network. Some common types include:
Star Topology: In a star topology, all devices are connected to a central hub or switch. This
central device acts as a mediator, facilitating communication between devices. It offers simplicity

in design and ease of troubleshooting but can suffer from a single point of failure if the central
hub fails.

Ring Topology: In a ring topology, each device is connected to two other devices, forming a
closed loop. Data travels around the ring in one direction, passing through each device until it
reaches its destination. Ring topologies are less common today due to their susceptibility to
network failures and difficulties in troubleshooting.

Bus Topology: In a bus topology, all devices are connected to a single communication line,
called a bus. Data is transmitted along the bus, and each device receives the data but only
processes information addressed to it. Bus topologies are simple and inexpensive to set up but
can suffer from network congestion and are prone to single point failures.

Types of Networks: LAN, MAN, and WAN:
LAN (Local Area Network): A LAN is a network that spans a small geographical area, such as a
home, office, or campus. It typically connects devices within a single building or group of
buildings. LANs are commonly used for sharing resources like files, printers, and internet
connections among users in a localized area.

MAN (Metropolitan Area Network): A MAN is a network that spans a larger geographical area
than a LAN but smaller than a WAN, typically covering a city or metropolitan area. MANs are
used to interconnect multiple LANs within a city, providing high-speed connectivity over a wider
area.
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WAN (Wide Area Network): A WAN is a network that spans a large geographical area, often
spanning across cities, countries, or continents. WANs connect multiple LANs and MANs,
enabling long-distance communication and access to remote resources. The internet is the largest
WAN, connecting billions of devices worldwide.

Various LAN Components:
Network Interface Card (NIC): A NIC is a hardware component that enables a device to connect
to a network. It provides the physical interface between the device and the network medium,
such as Ethernet or Wi-Fi.

Switches: Switches are networking devices that connect multiple devices within a LAN. They
operate at the data link layer of the OSI model and use MAC addresses to forward data only to
the intended recipient device.

Routers: Routers are devices that connect multiple networks together and facilitate the transfer of
data between them. They operate at the network layer of the OSI model and use IP addresses to
determine the best path for data transmission.

Cables and Connectors: LANs use various types of cables, such as Ethernet cables (e.g., Cat5e,
Cat6) or fiber optic cables, to connect devices to the network. Connectors like RJ45 connectors
are used to terminate Ethernet cables.

Wireless Access Points (WAPs): WAPs are devices that allow wireless devices to connect to a
wired network. They transmit and receive data wirelessly using radio frequencies, providing
flexibility and mobility for network users.

Internet and its resources:
The Internet is a global network of interconnected computers and devices that communicate
through standardized protocols. It provides access to a vast array of resources, including
websites, databases, multimedia content, and services such as email, social media, and online
shopping.

Processes involved in browsing, searching the internet for information:

Browsing the internet involves using a web browser to access websites. Users enter the URL
(Uniform Resource Locator) of a website into the browser's address bar or click on hyperlinks to
navigate between pages. Searching the internet involves using search engines like Google, Bing,
or Yahoo to find information. Users enter keywords or phrases related to their query, and the
search engine returns relevant results from across the web.

The concepts of Electronic Mail (e-mail), World Wide Web (www), Uniform Resource Locator
(URL) etc.

- Electronic Mail (e-mail): Email is a method of exchanging digital messages between users over
the internet. It allows users to send text, files, and multimedia content to one or more recipients.

- World Wide Web (www): The World Wide Web is an information system on the internet that
allows users to access and share documents and resources linked by hyperlinks. It is accessed
through web browsers.

- Uniform Resource Locator (URL): A URL is the address used to identify resources on the
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internet. It typically consists of a protocol (e.g., http:// or https://), domain name (e.g.,
www.example.com), and specific resource path.

The concept of e-mail and acquiring email address:

An email address is a unique identifier used to send and receive emails. It typically consists of a
username followed by the "@" symbol and a domain name (e.g., username@example.com). To
acquire an email address, users can sign up for a free or paid email service provider like Gmail,
Outlook, or Yahoo Mail.

The process of sending and receiving an e-mail:

To send an email, users compose a message in their email client, enter the recipient's email
address, add a subject, and write the content. They can also attach files if needed. Once the email
is ready, they click "Send," and the message is transmitted to the recipient's email server. To
receive an email, the recipient's email server retrieves the incoming message and stores it in the
recipient's inbox until they access it using their email client.

Internet Service Provider (ISP) and their functions:

An Internet Service Provider (ISP) is a company that provides individuals and organizations with
access to the internet. ISPs offer various services, including internet connectivity, email hosting,
web hosting, and domain registration. They typically maintain network infrastructure, such as
servers and routers, to deliver internet services to their customers.

Internet of Things (IoT):

The Internet of Things (IoT) refers to the network of interconnected devices embedded with
sensors, software, and other technologies that enable them to collect and exchange data over the
internet. These devices can range from everyday objects like smart thermostats and wearable
fitness trackers to industrial machinery and vehicles. IoT enables automation, data analysis, and
remote monitoring in various industries and applications.

Mobile computing and its applications:

Mobile computing refers to the use of portable computing devices such as smartphones, tablets,
and laptops to access and interact with digital information and services while on the move.
Applications of mobile computing include:

- Mobile communication (voice calls, text messaging)

- Web browsing and internet access

- Mobile apps for productivity, entertainment, and social networking

- Location-based services (navigation, local search)

- Mobile commerce (online shopping, mobile banking)

- Mobile gaming

Common terminologies of mobile computing:

- Mobile device: A portable computing device such as a smartphone or tablet.

- Mobile operating system: Software platform designed for mobile devices, e.g., Android, iOS.

- Mobile app: Application software designed to run on mobile devices.
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- Mobile network: Telecommunication infrastructure that enables mobile communication.

- Mobile broadband: High-speed internet access via mobile networks.
- Mobile hotspot: Portable device that provides internet access to other devices via Wi-Fi.

- Mobile payment: Transaction made using a mobile device, e.g., mobile wallets.

Wireless LAN, Wi-Fi, and voice portal:

Wireless LAN (Local Area Network): A wireless network that connects devices within a limited
area, such as a home, office, or campus, using radio waves.

Wi-Fi (Wireless Fidelity): A popular technology that enables wireless LAN connections,
allowing devices to connect to the internet and communicate with each other without physical
cables.

Voice portal: A system that allows users to interact with computers and access information using
spoken commands or natural language processing.

The fundamentals of wireless communications:

Wireless communications involve transmitting data over radio frequencies without the use of
physical wires. Key components include:

- Transmitter: Device that sends data wirelessly.

- Receiver: Device that receives and decodes wireless signals.

- Radio waves: Electromagnetic waves used to carry wireless signals.

- Modulation: Process of encoding data onto radio waves.
- Demodulation: Process of extracting data from received radio waves.
- Protocols: Standards governing wireless communication, e.g., Wi-Fi, Bluetooth, GSM.

Bluetooth or personal area networks:

Bluetooth is a wireless technology used to establish short-range connections between devices for
data exchange. It enables communication between devices within a few meters, forming a
personal area network (PAN). Common applications include wireless headphones, speakers,
keyboards, and file sharing between smartphones.

Global System for Mobile Communication (GSM) and next generations of mobile phone
network:

GSM is a standard for digital cellular networks used for mobile communication. It provides
voice and data services over cellular networks, enabling features like text messaging and internet
access. Next-generation mobile networks, such as 3G, 4G LTE, and 5G, offer higher data speeds,
lower latency, and improved network capacity compared to GSM.

Definition of the term “pervasive/ubiquitous computing”:
Pervasive computing, also known as ubiquitous computing, refers to the integration of
computing technology into everyday objects and environments, making them constantly
available and interconnected. It aims to create seamless and intuitive interactions between users
and digital systems.

The applications of pervasive computing:
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- Smart Homes: Automated systems for controlling lighting, heating, security, and appliances.

- Smart Appliances: Connected devices like smart refrigerators, ovens, and washing machines
that can be controlled remotely.

- Smart Cars: Vehicles equipped with sensors, GPS, and internet connectivity for navigation,
entertainment, and safety features.

- Smart Things: Everyday objects embedded with sensors and computing capabilities, such as
wearable devices, fitness trackers, and smart thermostats.

Mapping technologies and tracking tools in the digital age:

Mapping technologies use GPS (Global Positioning System) and satellite imagery to create maps
and provide location-based services. Tracking tools utilize GPS and other technologies to
monitor the location and movement of objects or people, enabling applications like vehicle
tracking, asset management, and personal safety apps.

Ethical Issues in IT: Ethical issues in IT encompass a wide range of concerns such as data
privacy, surveillance, intellectual property rights, digital divide, cyberbullying, and the ethical
use of artificial intelligence. For example, the collection and use of personal data without
consent, the development of AI systems that perpetuate biases, and the impact of automation on
employment are all significant ethical considerations in IT.

Cyber-privacy and Security: Cyber-privacy refers to the protection of individuals' personal
information and digital identity online. Cybersecurity involves safeguarding computer systems,
networks, and data from unauthorized access, attacks, and damage. This includes measures such
as encryption, firewalls, antivirus software, and security policies to mitigate risks and protect
against cyber threats.

Protecting Intellectual Property: Intellectual property (IP) refers to creations of the mind, such as
inventions, literary and artistic works, designs, and symbols. To protect intellectual property in
the digital age, measures such as copyright, patents, trademarks, and trade secrets are utilized.
Additionally, organizations implement policies and technologies to prevent unauthorized access,
use, or reproduction of IP assets.

Impact of IT Adoption: The adoption of IT has significant impacts on individuals, organizations,
and jobs. It enables greater connectivity, efficiency, and innovation but also raises concerns about
job displacement due to automation, changes in skill requirements, and shifts in organizational
structures and business models.

Impacts of IT on Health, Safety, and Environment: IT can have both positive and negative
impacts on health, safety, and the environment. On the positive side, IT facilitates telemedicine,
remote monitoring, and environmental monitoring technologies. However, it also poses risks
such as cybersecurity threats to health records, electronic waste from obsolete devices, and
energy consumption from data centers.

Importance of Green Computing or IT: Green computing focuses on reducing the environmental
impact of IT systems and operations. This includes energy-efficient hardware, virtualization,
cloud computing, recycling and responsible disposal of electronic waste, and promoting



CTE 111  |  PTI Renanced

by Renance
renance.app  •  Download Renance on Google Play

24

sustainable practices in data centers. Green IT helps minimize carbon emissions, conserve
resources, and mitigate environmental degradation.

Quality-of-Life Improvements through IT: IT can enhance quality of life in various ways,
including improving access to information, communication, education, healthcare, entertainment,
and transportation. For example, telecommuting reduces commuting time and stress, online
education expands learning opportunities, and telemedicine increases access to healthcare
services.

Online Networking Tools: Online networking tools, such as social media platforms, professional
networking sites, and collaboration tools, enable individuals and organizations to connect,
communicate, and collaborate globally. They offer opportunities for information sharing,
community building, business networking, and marketing. However, they also raise concerns
about privacy, security, and digital addiction.

Digital Economy and Business Opportunities: The digital economy encompasses economic
activities enabled by digital technologies, such as e-commerce, digital services, online
advertising, and digital content creation. It creates new business opportunities, disrupts
traditional industries, and drives innovation and entrepreneurship.

Explanation of Terms:

Virtual Communities: Online communities of individuals who interact and share interests or
activities through the internet.

Virtual Work and Telecommuting: Working remotely from a location other than the traditional
office, facilitated by IT tools and communication technologies.

Virtual Learning: Education delivered online or through digital platforms, enabling flexible
access to educational resources and opportunities.

- Virtual Reality: Immersive computer-generated environments that simulate physical presence
and enable interactive experiences.

Virtualization and Cloud Computing: Virtualization involves creating virtual versions of
computer hardware, operating systems, storage devices, or network resources. Cloud computing
is a model for delivering IT services over the internet on a pay-per-use basis, providing scalable
and on-demand access to computing resources.

Types, Services, and Applications of Cloud Computing: Cloud computing encompasses various
types such as public, private, and hybrid clouds, offering services including Infrastructure as a
Service (IaaS), Platform as a Service (PaaS), and Software as a Service (SaaS). Applications of
cloud computing include data storage, backup, collaboration, development, testing, and
deployment of applications and services.



CTE 111  |  PTI Renanced

by Renance
renance.app  •  Download Renance on Google Play

25

Paper 2 of 2 — CTE 111 COMPLETE LECTURE NOTE INTRODUCTION
Level ND1 • First Semester • Handout

Engr. Abdulrahman M.

CTE 111: INTRODUCTION TO COMPUTER & INFORMATION TECHNOLOGY

Definition of Computers:
Computers are electronic devices capable of performing a range of tasks by executing pre-
programmed instructions. They can receive, process, store and output data, making them
indispensable tools in today's world for various applications, from personal use to complex
industrial tasks.
The basic components of a computer system are:

Central Processing Unit (CPU): Also known as the brain of the computer, the CPU carries out
instructions of computer programs by performing basic arithmetic, logic, control, and
input/output (I/O) operations specified by the instructions.
Memory (RAM): Random Access Memory temporarily stores data and instructions that the CPU
needs while the computer is running. It's faster than other forms of data storage like hard drives
but is volatile, meaning it loses its contents when the computer is turned off.
Storage: This includes hard drives, solid-state drives, and other storage devices where data is
permanently saved even when the computer is powered off.
Input Devices: Allow users to input data into the computer. Examples include keyboards, mice,
touchscreens, and microphones.
Output Devices: Display or present data that has been processed by the computer. Common
examples include monitors, printers, and speakers.
Motherboard: The main circuit board of the computer, where all components are connected and
communicate with each other.

Graphics Processing Unit (GPU): Handles the processing of graphics and is responsible for
displaying images on the monitor.

Development of Computers:
Abacus: One of the earliest computing devices, used for basic arithmetic calculations. It
consisted of rows of beads or stones on a frame representing different place values.

Blaise Pascal's Calculator: In 1642, Pascal invented the mechanical calculator, laying the
groundwork for automated computation.

Charles Babbage's Analytical Engine: Designed in the 1830s, it is considered the first concept of
a computer that could be programmed. It was a mechanical general-purpose computer.

Herman Hollerith's Tabulating Machine: Developed in the late 19th century, it was used for
processing US census data quickly using punched cards, a precursor to modern data processing.
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ENIAC (Electronic Numerical Integrator and Computer): Completed in 1945, it was the first
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general-purpose electronic digital computer. ENIAC was massive, occupying a large room and
using vacuum tubes for computation.

Generations of Computers:
First Generation (1940s-1950s): Utilized vacuum tubes for processing. Examples include ENIAC
and UNIVAC.
Second Generation (1950s-1960s): Used transistors instead of vacuum tubes, enabling smaller
and faster computers.

Third Generation (1960s-1970s): Integrated Circuits (ICs) were introduced, making computers
smaller, faster, and more reliable.
Fourth Generation (1970s-1980s): Microprocessors were developed, leading to the creation of
personal computers and smaller, more powerful machines.
Fifth Generation (1980s-Present): Characterized by the use of parallel processing, artificial
intelligence, and supercomputers, focusing on advanced problem-solving.

Subsequent generations may also be classified based on advancements in technology and
computing capabilities, such as artificial intelligence, quantum computing, and more.

Analog vs. Digital vs. Hybrid Computers:

1. Analog Computers:
Analog computers are devices designed to solve continuous mathematical problems, usually
involving physical phenomena, such as voltage, temperature, or speed. They represent data as
continuous signals, such as electrical voltages or mechanical movements.
Examples:
- Thermometers, speedometers, and voltmeters are all simple examples of analog systems.

Applications of Analog Computers:
- Engineering simulations (e.g., flight simulators or control systems).
- Analog signal processing (e.g., sound systems, radio frequency systems).

Limitations:
- Accuracy: Analog computers are prone to errors due to noise and imperfections in the hardware,
which limits their precision.
- Complexity: They are typically less versatile compared to digital computers for general-purpose
tasks.
2. Digital Computers:
Digital computers process data in discrete steps using binary code (0s and 1s). These computers
use logic gates and processors to manipulate data and solve problems.
2
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They are more common and can process data more accurately than analog computers. Digital
computers are widely used for general-purpose computing tasks.
Examples:
- Personal computers, smartphones, and laptops.
- Supercomputers and microcontrollers.
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Applications of Digital Computers:
- Scientific computations, simulations, and data analysis.
- Software development, word processing, and multimedia tasks.
- Financial systems, business applications, and gaming.

Advantages:
- Accuracy: Digital computers can perform extremely precise calculations.
Programmability: They can be easily programmed to perform various tasks.
Limitations:
- Real-Time Limitations: While digital computers can simulate real-world systems, they might be
less efficient than analog systems in real-time continuous processing.
- Resource-Intensive: Some tasks may require substantial memory and processing power.

3. Hybrid Computers:
Hybrid computers combine the features of both analog and digital computers. They aim to leverage
the continuous nature of analog computing for real-time processing while also using the precision
and versatility of digital systems for data analysis and decision-making.
Examples:
- Control Systems in industries like manufacturing, where continuous data from sensors is
processed in real-time and analyzed digitally.
-Medical Instruments like ECG machines, where real-time analog signals (heart rate, etc.) are
digitized for further analysis.
- Simulators for training pilots or engineers, where real-time flight data is handled analogically, but
the overall simulation is managed digitally.
Applications of Hybrid Computers:
- Medical Systems: Devices like ECG or EEG machines, which measure continuous physiological
signals and then process them digitally.
- Industrial Control Systems: Real-time monitoring of production lines where analog signals (e.g.,
pressure, temperature) are continuously processed, and the digital computer analyzes and controls
the system.
- Scientific Research: Experiments requiring both continuous and discrete data processing, like
weather prediction models.
Advantages of Hybrid Computers:
- Real-Time Processing: The analog part of the hybrid system allows real-time data processing,
while the digital component adds accuracy and computational power.
- Efficient for Specific Tasks: Hybrid systems are often more efficient for specific tasks compared to
3
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using either analog or digital systems alone.
Limitations:
- Complexity: Hybrid systems are more complex to design and maintain due to the integration of
both analog and digital components.
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- Cost: These systems can be more expensive because of the specialized hardware and technology
involved.

Differences between analogue, digital, and hybrid computers?
1. Analogue Computers:
- Process continuous data using physical quantities like voltage or current.
- Used for tasks where smooth changes in data need to be analyzed, such as
weather forecasting and simulations.
- Not as popular today due to limitations in precision and accuracy.

2. Digital Computers:
- Process discrete data represented as binary digits (0s and 1s).
- Utilize digital logic circuits to perform arithmetic and logical operations.
- Widely used in various applications due to high precision, accuracy, and
flexibility.
3. Hybrid Computers:
- Combine features of both analogue and digital computers.
- Used for specific tasks that require both continuous and discrete data processing.
- Analog-to-digital and digital-to-analog converters are essential components in
hybrid computers.
In summary, analogue computers work well with continuous data, digital computers excel with
discrete data processing, and hybrid computers offer a combination of both for specialized tasks
that require a mix of continuous and discrete data handling.

Classification of computers according to generations:
Computers can be classified into generations based on advancements in technology. Here is an
overview of each generation:
2. 1st Generation (1940s-1950s): Vacuum Tube Computers

- Used vacuum tubes for processing.
- Very large, expensive, and consumed a lot of power.

- Examples include ENIAC and UNIVAC.
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3. 2nd Generation (1950s-1960s): Transistor Computers

- Transistors replaced vacuum tubes.
- Smaller, faster, more reliable, and consumed less power.
- Examples include IBM 1401 and IBM 7090.

4. 3rd Generation (1960s-1970s): Integrated Circuit Computers

- Integrated circuits (ICs) allowed for smaller size and better performance.

- Introduced minicomputers and operating systems.

- Examples include DEC PDP-11 and IBM System/360.

5. 4th Generation (1970s-Present): Microprocessor Computers
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- Microprocessors led to personal computers (PCs) and significant advancements in
technology.
- GUI interfaces, networking, and software applications became prominent.
- Examples include IBM PC, Apple Macintosh, and laptops.

6. 5th Generation (Present and Beyond): Artificial Intelligence and Quantum Computers

- Focuses on AI, machine learning, and quantum computing.

- Promises highly advanced computing capabilities for complex tasks.
- Examples include IBM Watson and Google's Quantum Computer.

Classification of Computers by Size and Purpose:

1. Micro Computers:

� They are small in physical size (most of them are desktop system; however, notebook micro
computers that can fit into a briefcase are also available).

� They are economical in terms of costs and are friendly in use. Personal computers (PCs)
fall into this category.

� These computers can be used for small data processing jobs of bigger companies or serve as
complete computer systems for small firms.

� PC can also be connected with bigger computers and be used as an intelligent terminal to a
bigger computer.
5
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� Personal Computers (PCs): Designed for individual use, personal computers come in
various forms like desktops, laptops, and tablets. They are used for tasks ranging from
word processing, browsing the internet, gaming, multimedia, etc.

2. Mini computers:

• Minicomputers are small Computers that are more powerful than microcomputers but they
are less powerful than mainframe or supercomputers.

• They have speed in the range of 10-30 MIPS.

• It was introduced in the 1960s. The minicomputer is designed to fulfil the computing needs
of several people in a small to medium-sized business environment.

• Mini computers offer facilities for faster processing of voluminous information.

• They have been quite popular in computer aided manufacturing, as well as departmental
computers.

• They have also been used extensively as gateways between mainframe networks and as main
servers for local area networks of microcomputers.

• Minicomputers were used for scientific and engineering computations, business transaction
processing, file handling, and database management.

3. Mainframes:
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• Mainframe computer systems have larger storage and the speed of processing is also very
high.

• They offer features such as parallel processing. The parallel processing involves combining a
large number of processors that break down an application into many separate parts in order
to enhance processing speed.

• The speed of processing is expressed in terms of 10-100 MIPS, and cost somewhere between
1 to 5 million dollars depending upon the configuration.

• IBM still holds almost 80 per cent of mainframe market with its popular mainframe series
IBM System 390.

• However, they still find niche markets in large volume data processing requirements such as
central database servers.

• mainframes are high-performance computers with large amounts of memory and processors
that process billions of simple calculations and transactions in real time. The mainframe is
critical to commercial databases, transaction servers, and applications that require high
resiliency, security and agility.

6
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4. Supercomputers:

• These are the largest and most powerful computers in terms of processing capacity.

• They are capable of processing Trillions of instructions per second.

• Although their components are similar to the desktop computer but their processing speed is
very high that is why they are primarily used for engineering problems and scientific
calculations.

• They are able to perform complex tasks quickly and efficiently.

• Supercomputers have a speed of between 100-900 MIPS.

• They are quite expensive and cost somewhere around 10-30 million dollars depending upon
the configuration.

• Supercomputers are used for extremely complex computations, simulations, and high-
performance tasks such as military research (nuclear weapons), weather forecasting, oil
and gas exploration, industrial design, aerodynamics and cryptanalysis.

Examples:

- Fugaku (Japan) – currently one of the world’s most powerful supercomputers.

- IBM Blue Gene.

Workstations: Powerful computers optimized for technical or scientific applications like 3D
modeling, CAD/CAM, and graphic design.
Servers: Computers dedicated to serving resources or applications to other computers over a
network. They handle network traffic, data storage, and communication.

Embedded Computers: Specialized computers integrated into other devices or systems like
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automobiles, appliances, and industrial machinery to control specific functions.
Wearable Computers

- Size: Extremely small, worn on the body (e.g., wrist, glasses).
- Purpose: Used for specific tasks such as health monitoring, communication, and augmented
reality.
- Examples:

- Smartwatches (e.g., Apple Watch, Fitbit), Smart glasses (e.g., Google Glass), Body-worn sensors.
Each classification serves specific purposes and varies in terms of processing power, size, and
intended applications.

7
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Classification of Computer by Purpose
Computers can also be classified based on their purpose or application area, such as:

1. General-Purpose Computers
- Purpose: These are versatile and can perform a wide range of tasks, from word processing to
complex calculations, based on user needs.
- Examples:
- Personal computers (PCs), workstations, laptops.
- Desktop systems and mobile devices (smartphones, tablets).

2. Special-Purpose Computers
- Purpose: Designed for a specific task or a set of related tasks. These computers are optimized to
perform particular functions and cannot be easily reprogrammed for other uses.
- Examples:
- Embedded systems (e.g., the control systems in automobiles, microwaves, or washing machines).
- Game consoles (e.g., PlayStation, Xbox).
- Network routers and firewalls.
Characteristics:
- Highly efficient at their designated tasks.
- Typically, these systems have specialized hardware designed to execute their functions quickly
and reliably.
- Limited or no ability to perform tasks outside their designed purpose.

Benefits of Computers to Society:
Computers have brought about numerous benefits to society that have transformed the way we
live and work. Some of the key benefits include:
1. Increased Efficiency and Productivity: Computers have automated many tasks, leading to
increased efficiency and productivity in various industries. Tasks that once took days to complete
can now be done in a matter of hours.
2. Improved Communication: Computers have revolutionized communication by enabling
instant messaging, emails, video calls, and social media platforms. This has made it easier for
people to connect with each other regardless of their location.
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3. Access to Information: The internet has made a vast amount of information accessible to
people worldwide. This has empowered individuals to learn new skills, conduct research, and
stay informed on current events.

4. Enhanced Education: Computers have transformed the education sector by providing
interactive learning tools, online courses, and educational resources. Students can now access
educational materials from anywhere in the world.
8
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5. Innovation and Creativity: Computers have fueled innovation and creativity by providing
tools for digital design, programming, and simulations. This has led to the development of new
products and services that improve our quality of life.
6. Economic Growth: The widespread use of computers has boosted economic growth by
creating new industries, generating employment opportunities, and facilitating global trade.
7. Healthcare Advancements: Computers have revolutionized healthcare by enabling
medical research, diagnostic tools, electronic health records, and telemedicine services. This
has improved patient care and medical outcomes.
8. Environmental Impact: Computers have played a role in promoting environmental
sustainability through digitalization, remote working, energy-efficient technologies, and
monitoring systems. This helps reduce the carbon footprint and promote eco-friendly practices.

The Social Implications of Computers on Society:
The proliferation of computers in society has brought about significant social implications that
have impacted individuals, communities, and quality of life. Some of these implications include:
1. Privacy Concerns: With the increasing use of computers and the internet, privacy issues
have become a major concern. Data breaches, identity theft, surveillance, and online tracking
pose risks to individuals' privacy and personal information.

2. Digital Divide: The digital divide refers to the gap between those who have access to
computers and the internet and those who do not. This divide can exacerbate inequalities in
education, employment opportunities, and social participation.
3. Social Isolation: The use of computers and digital devices can contribute to social
isolation and loneliness, as individuals spend more time interacting online than in face-to-
face interactions. This can impact mental health and well-being.

4. Cybersecurity Threats: Computers are susceptible to cyber threats such as malware,
phishing, hacking, and ransomware attacks. These threats can compromise personal data,
financial information, and national security.

5. Job Displacement: The automation and digitization of tasks have led to job displacement in
certain industries, as machines and algorithms can perform tasks more efficiently than humans.
This can result in unemployment and economic uncertainties for affected individuals.

6. Information Overload: The abundance of information available online can lead to
information overload, making it challenging for individuals to filter and prioritize relevant
information. This can impact decision-making and attention span.
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7. Intellectual Property Issues: The ease of sharing digital content online has raised
concerns about intellectual property rights, copyright infringement, and plagiarism.
Protecting creative works and digital assets has become a complex challenge in the digital
age.
9
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8. Health Concerns: Excessive use of computers and digital devices can lead to health
issues such as eyestrain, neck pain, back problems, and reduced physical activity. This can
affect individuals' overall health and quality of life.
In conclusion, while computers have brought about numerous benefits to society, they have also
raised important social implications that require attention and regulation. It is essential to address
privacy concerns, bridge the digital divide, promote cybersecurity measures, mitigate job
displacement through upskilling and reskilling, and promote a healthy balance between digital
technology use and well-being. By understanding and addressing these social implications, we
can harness the positive potential of computers while mitigating their negative impacts on
society.

CONCEPT OF INFORMATION TECHNOLOGY
Information Technology (IT) refers to the use of computers, networks, software, and other
technology to process, store, transmit, and manage data. It plays a critical role in modern
society and is essential to nearly all industries, including healthcare, business, education, and
entertainment.

KEY COMPONENTS OF INFORMATION TECHNOLOGY
1. Hardware:
- Computers: These include desktops, laptops, servers, and mobile devices like smartphones
and tablets.
- Networking Devices: Routers, switches, and modems that help connect devices to networks
and the internet.
- Storage Devices: Hard drives, SSDs, and cloud storage solutions that store data.
- Peripheral Devices: Printers, scanners, keyboards, and monitors that interact with
computers.
2. Software:
- Operating Systems (OS): Software that manages hardware and software resources, such as
Windows, macOS, and Linux.
- Applications: Programs that perform specific tasks, such as Microsoft Office, web
browsers, email clients, or graphic design software like Adobe Photoshop.
- Database Management Systems (DBMS): Software like MySQL, Oracle, or Microsoft
SQL Server used to manage large sets of data.
-Security Software: Anti-virus software, firewalls, encryption tools, and other security
measures.
3. Networking:
- Local Area Networks (LAN): A network that connects devices within a limited area, such



CTE 111  |  PTI Renanced

by Renance
renance.app  •  Download Renance on Google Play

34

as a building or office.
- Wide Area Networks (WAN): A network that covers a broader geographic area,
connecting multiple LANs over long distances.

10
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- Internet: The global system of interconnected computer networks that allows for the
transmission of data and information across the world.
4. Cloud Computing:
- The delivery of computing services like servers, storage, databases, and software over the
internet. Popular cloud platforms include Amazon Web Services (AWS), Microsoft Azure, and
Google Cloud.
- Provides businesses and individuals with scalable and flexible IT resources without the need
for significant on-site infrastructure.
5. Cybersecurity:
- Protecting information, systems, and networks from cyber threats like hacking, malware,
phishing, and unauthorized access.
- Involves tools and practices like encryption, firewalls, intrusion detection systems (IDS),
and security protocols to ensure data integrity and privacy.

APPLICATIONS OF INFORMATION TECHNOLOGY
1. Business and Commerce:
- Enterprise Resource Planning (ERP): Software systems that manage business
processes, including finance, HR, and supply chain management (e.g., SAP, Oracle).
- E-commerce: Online shopping platforms like Amazon and eBay that allow businesses to
sell products and services over the internet.
- Customer Relationship Management (CRM): Software used to manage interactions
with customers and clients, such as Salesforce.
2. Healthcare:
- Electronic Health Records (EHR): Digital versions of patients’ medical records.
- Telemedicine: Remote healthcare services that use video calls, messaging, and other
digital tools to connect patients with healthcare professionals.
- Health Information Systems (HIS): Systems used by hospitals and clinics to manage
healthcare data and patient care.
-Machine learning is being used in various fields like natural language processing (e.g.,
chatbots), image recognition (e.g., facial recognition), and autonomous vehicles.
3. Cloud Computing:
- Cloud adoption is growing rapidly, with companies moving away from on-premises
infrastructure to cloud solutions due to cost savings, scalability, and flexibility.
4. 5G Networks:
- The rollout of 5G technology promises faster internet speeds, low latency, and improved
connectivity for devices, enhancing applications like IoT (Internet of Things) and
autonomous vehicles.
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5. Edge Computing:
- Edge computing moves processing and data storage closer to the source of data (e.g.,
sensors, cameras) instead of relying solely on cloud data centers. This reduces latency and
11
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improves real-time decision-making.
6. Education:
- E-learning Platforms: Online education platforms like Coursera, Khan Academy, and
edX, which deliver educational content over the internet.
- Learning Management Systems (LMS): Tools like Blackboard that help institutions
manage online courses, assignments, and grades.
7. Government:
- E-Government: The use of IT to provide services and information to the public, such as
filing taxes online or applying for government benefits.
- Smart Cities: Urban areas that use technology to improve efficiency, sustainability, and
the quality of life for residents (e.g., traffic management systems, smart lighting).
8. Entertainment and Media:
- Streaming Services: Platforms like Netflix, Spotify, and YouTube that deliver
entertainment content over the internet.
- Video Games: The gaming industry relies heavily on IT for game development,
distribution (e.g., Steam), and online multiplayer services.

KEY TRENDS IN INFORMATION TECHNOLOGY
1. Artificial Intelligence (AI) and Machine Learning:
- AI is transforming IT by enabling systems to learn from data and make decisions without
human intervention.
2. Internet of Things (IoT):
- IoT connects everyday devices to the internet, allowing them to collect and exchange
data. Examples include smart home devices, wearable health monitors, and industrial
equipment.

CHALLENGES IN INFORMATION TECHNOLOGY
1. Cybersecurity Threats:
- As IT systems become more integrated into everyday life, they are increasingly targeted
by cyberattacks, including data breaches, ransomware, and phishing.
2. Data Privacy and Protection:
- Ensuring the security of personal data is becoming increasingly complex with the rise of
digital technologies. Governments have introduced regulations like the GDPR (General Data
Protection Regulation) to protect privacy.
3. Technological Obsolescence:
- The fast pace of technological change means that systems and hardware can quickly
become outdated, requiring continuous investment in upgrades and innovation.
4. Digital Divide:
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- Access to IT infrastructure is not equal around the world, leading to a digital divide where some
12
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populations and regions have limited access to technology and its benefits.

INFORMATION TECHNOLOGY ARCHITECTURE
Information Technology Architecture refers to the framework that defines the structure and
components of an organization's information technology infrastructure. It includes hardware,
software, networks, data storage, and how these components interact to support the
organization's objectives. The architecture provides a blueprint for IT systems and applications to
ensure they are aligned with business goals and requirements.

INFORMATION TECHNOLOGY INFRASTRUCTURE
Information Technology Infrastructure encompasses the physical and virtual components that
support the flow, processing, storage, and analysis of data within an organization. This includes
hardware components like servers, networks, storage devices, as well as software applications,
databases, and the necessary IT personnel to manage and support these systems.

DESCRIBE COMPUTER-BASED INFORMATION SYSTEMS
Computer-based Information Systems are systems that use computers and technology to collect,
process, store, and distribute information within an organization. These systems typically include
hardware, software, data, procedures, and people working together to support business
operations and decision-making processes efficiently.

Differences among Data, Information, and Knowledge:
Data: Raw facts or figures that have no meaning by themselves.

Information: Processed data that has context, relevance, and purpose.

Knowledge: Information combined with experience, context, interpretation, and reflection,
enabling effective decision-making and problem-solving.

Examples of Information Systems:
Information systems are systems that collect, store, process, and distribute information to support
decision-making and other business processes. Here are some examples of information systems
used in various industries:

Enterprise Resource Planning (ERP) Systems:

- Integrates and manages core business processes such as finance, accounting, human
resources, supply chain, and customer relationship management.
- Examples: SAP, Oracle ERP Cloud, Microsoft Dynamics.

Customer Relationship Management (CRM) Systems:
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- Manages customer interactions, tracks sales, supports marketing campaigns, and analyzes
customer data.
- Examples: Salesforce, HubSpot CRM, Zoho CRM.
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Management Information Systems (MIS):

- Provides managers with reports and dashboards to monitor performance, track key metrics,
and make informed decisions.
- Examples: Tableau, Power BI, Google Data Studio.
Geographic Information Systems (GIS):

- Captures, stores, analyzes, and displays geographic data to support spatial analysis and
decision-making.
- Examples: ArcGIS, Google Maps, QGIS.

Health Information Systems:

- Manages patient records, clinical data, appointments, billing, and other healthcare-related
information.
- Examples: Epic Systems, Cerner, Allscripts.

Supply Chain Management (SCM) Systems:

- Coordinates the flow of goods, services, and information throughout the supply chain
network.
- Examples: SAP SCM, Oracle Supply Chain Management, Kinaxis Rapid Response.

Knowledge Management Systems (KMS):

- Facilitates the creation, storage, retrieval, and sharing of knowledge and expertise within an
organization.
- Examples: Confluence, Microsoft SharePoint, Knowledge Owl.
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Financial Systems:

- Manages financial transactions, accounts, budgets, and reporting for businesses and
organizations.
- Examples: Quick Books, Xero, Sage Intacct.

Content Management Systems (CMS):

- Helps create, manage, and publish digital content, including websites, documents, and
multimedia.
- Examples: WordPress, Drupal, Joomla.

Document Management Systems:

- Organizes and stores electronic documents, facilitates document retrieval, version control,
and collaboration.
- Examples: SharePoint Document Management, M-Files, DocuWare.

These examples highlight the diverse applications of information systems across industries,
demonstrating how organizations leverage technology to streamline operations, improve
decision-making, enhance communication, and gain competitive advantages. Each type of
information system serves specific functions and caters to unique business needs, showcasing the
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versatility and importance of information technology in today’s digital age.

WEB-BASED SYSTEMS IN ORGANIZATIONS AND THEIR IMPORTANCE

Web-based systems in organizations refer to systems and applications that are accessed via web
browsers. These systems allow for remote access, collaboration, scalability, and cost-
effectiveness. Their importance lies in enabling global connectivity, real-time information
sharing, and seamless communication within and outside the organization.

Elements of Computer Systems:
Computer systems are made up of various elements that work together to carry out tasks
efficiently. Here are the key elements of a computer system:

The key elements of computer systems include:
Hardware: Physical components like CPU, memory, storage devices.
Software: Programs and applications that enable computer functionality.

Data: Raw facts and figures that are processed by the computer.
Networks: Connectivity infrastructure for data exchange and communication.
15

Engr. Abdulrahman M.

People: Users and IT personnel who interact with the system.

1. Hardware:
- Physical components of a computer system, including the central processing unit (CPU),
memory (RAM), storage devices (hard drive, solid-state drive), input devices (keyboard, mouse),
output devices (monitor, printer), and networking devices (router, modem).
- Hardware components work together to process and store data, interact with users, and
communicate with other devices.
2. Software:
- Programs, routines, and operating systems that control the computer’s hardware and enable
users to perform tasks.
- Operating systems (e.g., Windows, macOS, Linux) manage resources, provide a user
interface, and run applications.
- Applications (e.g., Microsoft Office, web browsers) allow users to perform specific tasks such
as word processing, browsing the internet, and editing photos.

3. Data:
- Information processed and stored by the computer system.
- Data can be in various forms, including text, images, videos, and numbers.

- Data is manipulated by software programs to perform tasks and produce desired outputs.

4. Processing:
- The central processing unit (CPU) is the brain of the computer system responsible for
executing instructions and processing data.
- Processing involves performing arithmetic and logical operations on data, moving data
between memory and storage, and controlling the flow of instructions.
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5. Memory:
- Temporary storage used by the computer to hold data and instructions that are currently being
processed.
- Random access memory (RAM) stores data that the CPU needs to access quickly.

- Memory allows for quick retrieval and manipulation of data, but it is volatile and loses its
contents when the computer is powered off.

6. Storage:
- Permanent storage devices used to store data and programs even when the computer is turned
off.

16

Engr. Abdulrahman M.

- Hard disk drives (HDDs) and solid-state drives (SSDs) are common storage devices for
documents, programs, and operating systems.
- Storage capacity determines how much data can be stored long-term on the computer system.
7. Input/Output:
- Input devices (e.g., keyboards, mice, scanners) allow users to input data and commands into
the computer system.
- Output devices (e.g., monitors, printers, speakers) display or provide the results of processed
data to users.
- Input and output devices facilitate interaction between users and the computer system.

8. Connectivity:
- Networking devices (e.g., routers, modems) enable computers to connect to each other and to
the internet.

- Network interfaces allow data to be transmitted between computers and other devices in a
network.
- Connectivity is essential for communication, sharing resources, and accessing online services.

9. User Interface:
- The means by which users interact with the computer system.

- Graphical user interfaces (GUIs) allow users to interact with the system using visual elements
like icons and menus.
- Command-line interfaces (CLIs) require users to input commands via text.

10. System Software:
- Controls the operation of the computer hardware and provides a platform for running
applications.
- Includes the operating system, device drivers, utilities, and other system management tools.

- Manages resources, provides a user interface, and ensures proper functionality of the
computer system.
These elements work together to enable a computer system to perform a wide range of tasks,
from running applications and processing data to connecting to networks and interacting with
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users. A well-balanced combination of hardware, software, data, processing, memory, storage,
input/output, connectivity, user interface, and system software is essential for a computer system
to operate effectively and efficiently.
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Computer Hardware Components:
Computer hardware components are physical parts of a computer system that work together to
process data and run software. Some common computer hardware components include:
Central Processing Unit (CPU): The CPU is the brain of the computer that performs calculations,
executes instructions, and manages data processing.

Motherboard: The motherboard is the main circuit board that connects all other components,
such as CPU, RAM, storage devices, and peripherals.
Random Access Memory (RAM): RAM stores data and instructions that the CPU needs to
access quickly while running programs. It is volatile memory, meaning it loses data when the
computer is turned off.

Hard Drive (HDD) or Solid-State Drive (SSD): Storage devices store data, files, and the
operating system for long-term use. HDDs use spinning disks to store data, while SSDs use flash
memory for faster access.
Graphics Processing Unit (GPU): The GPU is responsible for processing and rendering
graphics for visuals, gaming, video editing, and other graphics-intensive tasks.

Power Supply Unit (PSU): The PSU provides power to all components within the computer
system.
Cooling System: Cooling systems, such as fans or liquid cooling, prevent components from
overheating during operation.
Input/output (I/O) Devices: Keyboards, mice, monitors, printers, and other peripherals are
used to input data into the computer and receive output information.
Network Interface Card (NIC): The NIC allows the computer to connect to a network for
communication and internet access.

Three major components of computer hardware (input, processing, and output)
Input Devices: Input devices allow users to enter data and commands into the computer system.
Common input devices include keyboards, mice, touchscreens, scanners, and microphones.
Processing Unit (CPU): The CPU interprets instructions, processes data, and carries out
calculations. It is responsible for executing programs and managing system operations.
Output Devices: Output devices display or present processed data to users in a readable format.
Examples of output devices include monitors, printers, speakers, and projectors.

Functions of peripheral devices:
Peripheral devices are hardware components that connect to a computer system to provide
additional functionality. They extend the capabilities of the computer and enhance user
18
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interaction. Some common peripheral devices and their functions include:
Printers: Printers produce hard copies of digital documents and images.

Scanners: Scanners convert physical documents or images into digital format for storage or
editing.
External Storage Devices: External hard drives, USB flash drives, and memory cards provide
additional storage space for data backup or transfer.
Webcams: Webcams capture video and images for video conferencing, live streaming, or
recording.
Speakers: Speakers output sound for multimedia playback, gaming, communication, and
presentations.

Function of CPU:
The Central Processing Unit (CPU) is the primary component of a computer system responsible
for executing instructions, performing calculations, and managing data processing. The CPU
fetches, decodes, and executes instructions from programs stored in memory. It controls the
operation of other hardware components, coordinates data movement, and performs arithmetic
and logic operations to carry out tasks.

Central Processing Unit (CPU)
A Central Processing Unit is also called a processor, central processor, or microprocessor. It carries
out all the important functions of a computer. It receives instructions from both the hardware and
active software and produces output accordingly. Owing to these features of CPU, it is often
referred
to as the brain of the computer.
CPU is installed or inserted into a CPU socket located on the motherboard. Furthermore, it is
provided with a heat sink to absorb and dissipate heat to keep the CPU cool and functioning
smoothly.
Generally, a CPU has three components:
� Control Unit
� ALU (Arithmetic Logic Unit)
� Memory or Storage Unit

Control Unit: It is the circuitry in the control unit, which makes use of electrical signals to instruct
the computer system for executing already stored instructions. It takes instructions from memory
and
then decodes and executes these instructions. So, it controls and coordinates the functioning of all
parts of the computer. The Control Unit's main task is to maintain and regulate the flow of
information across the processor. It does not take part in processing and storing data. Try Catch
ALU: It is the arithmetic logic unit, which performs arithmetic and logical functions. Arithmetic
functions include addition, subtraction, multiplication division, and comparisons. Logical functions
19
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mainly include selecting, comparing, and merging the data. A CPU may contain more than one
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ALU. Furthermore, ALUs can be used for maintaining timers that help run the computer.
Memory or Storage Unit/ Registers: It is called Random access memory (RAM). It temporarily
stores data, programs, and intermediate and final results of processing. So, it acts as a temporary
storage area that holds the data temporarily, which is used to run the computer.

What is CPU Clock Speed?
The clock speed of a CPU or a processor refers to the number of instructions it can process in a
second. It is measured in gigahertz. For example, a CPU with a clock speed of 4.0 GHz means it can
process 4 billion instructions in a second.

How the CPU Executes Program Instructions?
We will be looking at how just one instruction in the program is executed. In fact, most computers
today can execute only one instruction at a time, though they execute it very quickly. Many
personal
computers can execute instructions in less than one-millionth of a second, whereas those speed
demons known as supercomputers can execute instructions in less than one-billionth of a second.

Before an instruction can be executed, program instructions and data must be placed into memory
from an input device or a secondary storage device (the process is further complicated by the fact
that, as we noted earlier, the data will probably make a temporary stop in a register). Once the
necessary data and instruction are in memory, the central processing unit performs the following
four steps for each instruction:
1. The control unit fetches (gets) the instruction from memory.
2. The control unit decodes the instruction (decides what it means) and directs that the
necessary data be moved from memory to the arithmetic/logic unit. These first two
steps together are called instruction time, or I-time.
3. The arithmetic/logic unit executes the arithmetic or logical instruction. That is, the
ALU is given control and performs the actual operation on the data.
4. The arithmetic/logic unit stores the result of this operation in memory or in a register.
Steps 3 and 4 together are called execution time, or E-time.
The control unit eventually directs memory to release the result to an output device or a secondary
storage device. The combination of I-time and E-time is called the machine cycle. Each central
processing unit has an internal clock that produces pulses at a fixed rate to synchronize all
computer
operations. A single machine-cycle instruction may be made up of a substantial number of sub-
instructions, each of which must take at least one clock cycle. Each type of central processing unit
is
designed to understand a specific group of instructions called the instruction set. Just as there are
many different languages that people understand, so each different type of CPU has an instruction
set it understands. Therefore, one CPU such as the one for a personal computer cannot understand
the instruction set from another CPU say, for a Macintosh.
It is one thing to have instructions and data somewhere in memory and quite another for the
control
unit to be able to find them. How does it do this?
The location in memory for each instruction and each piece of data is identified by an address. That
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is, each location has an address number, like the mailboxes in front of an apartment house. And,
like
20
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the mailboxes, the address numbers of the locations remain the same, but the contents
(instructions
and data) of the locations may change. That is, new instructions or new data may be placed in the
locations when the old contents no longer need to be stored in memory. Unlike a mailbox, however,
a memory location can hold only a fixed amount of data; an address can hold only a fixed number
of
bytes often two bytes in a modern computer.
Primary Memory
Primary Memory is of two types: RAM and ROM.
RAM (Volatile Memory)
It is a volatile memory. It means it does not store data or instructions permanently. When you
switch
on the computer the data and instructions from the hard disk are stored in RAM.
CPU utilizes this data to perform the required tasks. As soon as you shut down the computer the
RAM loses all the data.

List of some Auxiliary Units:
Auxiliary units or auxiliary devices refer to additional components that support and enhance the
functionality of a computer system. Some examples of auxiliary units include:
-Expansion Cards: Graphics cards, sound cards, and network interface cards that expand the
capabilities of the motherboard.

Modems: Devices that enable computer communication over telephone lines or broadband
connections.
Optical Drives: CD, DVD, and Blu-ray drives for reading and writing optical discs.

UPS (Uninterruptible Power Supply): Provides backup power in case of electrical outages to
prevent data loss.
Docking Stations: Allow laptops to connect to multiple peripherals and additional monitors for
enhanced productivity.
Barcode Scanners: Devices used for scanning and reading barcodes in retail, inventory
management, and tracking systems.

Function of auxiliary memory:
Auxiliary memory, also known as secondary memory, is used to store data and programs for
long-term storage. Unlike RAM, which is volatile and loses data when the computer is turned
off, auxiliary memory retains data even when the power is off. Common forms of auxiliary
memory include hard drives, solid-state drives, optical discs, USB flash drives, and memory
cards. Auxiliary memory provides high-capacity storage for large files, software applications,
operating systems, and user data that can be accessed as needed.

Definition of bits, byte, nibble, and word and storage size:
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Bit: A bit is the smallest unit of data in computing and can represent a 0 or 1.
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Byte: A byte consists of 8 bits and is the basic unit of storage, capable of representing a single
character or numerical value.
Nibble: A nibble is half of a byte, consisting of 4 bits.

Word: The size of a word can vary depending on the computer architecture and can represent a
fixed number of bits (e.g., 16-bit, 32-bit, 64-bit).

Storage sizes are typically measured in multiples of bytes:
- 1 Kilobyte (KB) = 1024 bytes
- 1 Megabyte (MB) = 1024 KB

- 1 Gigabyte (GB) = 1024 MB

- 1 Terabyte (TB) = 1024 GB

- 1 Petabyte (PB) = 1024 TB

Computer hierarchy:
Supercomputers: Supercomputers are high-performance machines designed for processing
complex and intensive calculations at exceptionally high speeds. They are used in scientific
research, weather forecasting, cryptography, and simulations that require massive computational
power.
Mainframe Computers: Mainframe computers are large, powerful machines used by
organizations for critical business applications, such as banking, insurance, government agencies,
and large-scale data processing. They offer high reliability, security, and scalability for handling
large volumes of transactions and data.
Workstations: Workstations are powerful desktop computers designed for specialized tasks such
as graphic design, engineering, scientific research, and multimedia production. They offer high
performance, advanced graphics capabilities, and multi-core processing for demanding
applications.
Microcomputers: Microcomputers, also known as personal computers, are small, affordable
machines commonly used by individuals, small businesses, and educational institutions for
general computing tasks. They come in various forms, including desktops, laptops, tablets, and
smartphones, and offer a wide range of software applications and connectivity options.

How to select and specify a computer:
When selecting and specifying a computer, consider the following factors to meet your specific
needs and requirements:
Purpose: Determine the primary use of the computer, such as gaming, graphic design, business,
education, or general tasks.
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Performance: Consider the CPU, RAM, storage capacity, and graphics capabilities based on the
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level of performance required for your tasks.
Budget: Set a budget that aligns with your computing needs and prioritizes components that
provide the best value for your investment.
Operating System: Choose an operating system (Windows, macOS, Linux) that supports your
software applications and workflow.
Form Factor: Select the form factor (desktop, laptop, all-in-one) that suits your workspace and
mobility requirements.
Connectivity: Ensure the computer has necessary ports and connectivity options for peripherals,
networking, and external devices.

Upgradability: Choose a computer that allows for hardware upgrades in the future to extend its
lifespan and performance capabilities.

Brand and Support: Consider reputable brands with good customer support and warranty
policies to ensure reliability and assistance when needed.
Reviews and Recommendations: Research online reviews, user feedback, and recommendations
from experts to gather insights on the performance and reliability of specific computer models.

SOFTWARE AND ITS TYPES
Software is a set of programs that enables the hardware to perform a specific task. All the
programs that run the computer are software. The software can be of three types: system
software, application software, and programming software.
1) System Software
The system software is the main software that runs the computer. When you turn on the computer,
it activates the hardware and controls and coordinates their functioning. The application programs
are also controlled by system software.

2) Application Software
Application software is a set of programs designed to perform a specific task. It does not control
the working of a computer as it is designed for end-users. A computer can run without application
software. Application software can be easily installed or uninstalled as required. It can be a single
program or a collection of small programs. Microsoft Office Suite, Adobe Photoshop, and any
other software like payroll software or income tax software are application software.

3) Programming Software
It is a set or collection of tools that help developers in writing other software or programs. It assists
them in creating, debugging, and maintaining software or programs or applications. We can say
that these are facilitator software that helps translate programming language such
as Java, C++, Python, etc., into machine language code. So, it is not used by end-users. For
example, compilers, linkers, debuggers, interpreters, text editors, etc. This software is also called
a programming tool or software development tool.
23
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THE SIGNIFICANCE OF SOFTWARE IN COMPUTER SYSTEM

Software plays a vital role in computer systems, and its significance can be highlighted in the
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following ways:

1. Instructions: Software provides the instructions that a computer needs to perform tasks and
solve problems.

2. Productivity: Software enables users to create, edit, and manage digital content, improving
productivity and efficiency.

3. Automation: Software automates repetitive tasks, freeing users from mundane activities and
enabling them to focus on more complex tasks.

4. Customization: Software allows users to tailor computer systems to meet specific needs and
requirements.

5. Connectivity: Software enables communication and connectivity between devices, systems, and
users.

6. Data Analysis: Software helps process, analyze, and visualize data, making it possible to extract
insights and make informed decisions.

7. Security: Software provides security measures to protect computer systems and data from
unauthorized access, malware, and other threats.

8. User Interface: Software creates user-friendly interfaces, making it easy for users to interact
with computer systems.

9. Innovation: Software drives innovation, enabling developers to create new applications,
services, and solutions that transform industries and lives.

DISTINGUISH BETWEEN THE MACHINE LEVEL, LOW LEVEL AND HIGH-LEVEL
LANGUAGES

Machine Language is the lowest level of programming language that directly corresponds to the
instructions executed by a computer’s hardware. It consists of a series of binary numbers that
represents specific instructions and data. In simple terms, it is the language that computers
understand at their core.
Machine language:
• The lowest level of language.
• The language used to program the first-generation computers.
• The instructions in 1GL are made of binary numbers, represented by 1s and 0s.
• 1s and 0s correspond to the on and off states of electrical switches.
• Suitable for the understanding of the machine but very much difficult to interpret and
learn by the human programmer.
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Low-Level Language is also a category of computer programming language in which the computer
codes are written in the binary language or machine codes. Because of this, low-level language is
sometimes also known as machine language.
High-Level Language is a computer programming language that uses English like statements to
write the computer instructions. High Level Language are most widely programming languages
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because they are easy to understand to human being.
• A High-Level Language is an English-like language.
• It is a refinement of a second-generation programming language.
• It allowed users to write in familiar notation, rather than numbers or abbreviations.
• Most High-level languages are not Machine Dependent.
• Translator for High-level languages is either a Compiler or an Interpreter and translates
the high level language to machine language.
• Examples of High-level languages:
― FORTRAN
― COBOL
― BASIC
― C and C++

SOURCE AND OBJECT PROGRAMS

A Source Program, also known as source code, is a set of human-readable instructions written in a
programming language to define how a software application or specific functionality should work.

An Object Program, also known as object code, is the output generated when a source program is
compiled or assembled by a compiler or an assembler, containing machine readable instructions for
the computer’s processor to directly execute.

TRANSLATOR

A Translator is a software application or service that translates text or speech from one language to
another. It can also interpret programming code, converting it to instructions that a computer can
understand and execute.

TYPES OF TRANSLATOR

1) An Assembler is a translator used to translate assembly language to machine language,
assembly language is difficult to understand as it is a low-level programming language,
and assembler translates a low level language, and assembly language to an even lower-
level language, which is the machine code, the machine code can directly be understood
by the CPU.
2) An Interpreter is a translator that executes instructions written in a high-level language.
Interpreters enable other programs to run on a computer or server. They process program
code at run time checking the code for errors line by line.
3) A Complier is a translator that translates source code written in a high-level language
into a set of machine language instructions that can be understood by a Computer’s CPU.
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THE USE OF BESPOKE APPLICATION PACKAGES AND USES OF APPLICATION
SOFTWARE PROGRAMS

Bespoke application packages in computing refer to custom-built software solutions tailored to
meet
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the specific needs of an organization or individual. These packages are designed to address unique
requirements, processes, or challenges that off-the-shelf software cannot fulfill.

The use of bespoke application packages in computing includes:

1. Customized software development: Creating software from scratch to meet specific business
needs.

2. System integration: Integrating bespoke software with existing systems, hardware, or third-party
applications.

3. Automation: Automating manual processes, workflows, or tasks with custom-built software.

4. Data management: Developing bespoke databases or data analytics tools to manage and
interpret
complex data.

5. User interface design: Creating custom user interfaces and user experiences to meet specific
requirements.

6. Scalability: Designing software that can scale with the organization's growth.

7. Security: Developing bespoke security solutions to address specific security concerns.

8. Legacy system modernization: Upgrading or replacing outdated systems with custom-built
software.

9. Business process optimization: Streamlining and optimizing business processes with custom
software.

10. Competitive advantage: Creating unique software solutions that differentiate the organization
from competitors.

Application software programs have a wide range of uses, including:

1. Productivity: Microsoft Office, Google Docs (word processing, spreadsheet, presentation)

2. Graphics and Design: Adobe Photoshop, Illustrator (image editing, graphic design)

3. Web Browsing: Google Chrome, Mozilla Firefox (internet browsing)

4. Communication: Microsoft Outlook, Gmail (email), Skype, Zoom (video conferencing)

5. Entertainment: Games (e.g., Minecraft, Fortnite), Media Players (e.g., VLC)

6. Education: Learning management systems (e.g., Blackboard, Canvas), Online course platforms
(e.g., Udemy, Coursera)

7. Business: Customer relationship management (CRM) software (e.g., Salesforce), Accounting
software (e.g., QuickBooks)
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8. Healthcare: Electronic health records (EHRs), Medical billing software

9. Science and Engineering: Data analysis software (e.g., Excel, R), Computer-aided design (CAD)
software (e.g., AutoCAD)

10. Security: Antivirus software (e.g., Norton, McAfee), Firewall software
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11. Utilities: Disk management software (e.g., Disk Cleanup), Backup software (e.g., Acronis)

12. Multimedia: Audio and video editing software (e.g., Audacity, Adobe Premiere)

SOFTWARE EVALUATION AND SELECTION

Software evaluation and selection is the process of assessing and choosing the best software
solution
to meet specific needs and requirements. It involves evaluating various software options against a
set
of criteria to determine which one is the most suitable.

SOFTWARE LICENSING UPGRADE AND OPEN SOURCE SOFTWARE

Software licensing refers to the legal agreement between a software provider (licensor) and a user
(licensee) that defines the terms and conditions of using the software. It outlines the rights and
limitations of the user, as well as the obligations of the provider.

Software Licensing Upgrade refers to the process of upgrading an existing software license to a
newer version, higher edition, or additional features.

Open Source Software is a computer software that is released under a license in which the
copyright
holder grants users the right to use, study, change and distribute the software and its source code
to
anyone and for any purpose.

PROCEDURAL LANGUAGES AND NON-PROCEDURAL LANGUAGES

Procedural Language

A Procedural Language is a sort of computer programming language that has a set of functions,
instructions, and statements that must be executed in a certain order to accomplish a job or
program. In general, procedural language is used to specify the steps that the computer takes to
solve a problem. Computer procedural languages include BASIC, C, FORTRAN, and Pascal.

Non-Procedural Language

In these languages, all the instructions are not written in a specific order. It is also
known as a declarative and functional language. The non-procedural language that
does not require writing traditional program logic. Users concentrate on defining the
input and output rather than the steps of the program. Examples of non-procedural
languages are as follows.
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1. Java
2. C++
3. SQL (Structured Query Language)
4. RGP (Report Program Generator)
Computer Security:
Computer security refers to the protection of computer systems and networks from unauthorized
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access, damage, theft, or disruption of the services they provide. It involves the implementation
of various measures, such as access control, encryption, authentication, and intrusion detection,
to safeguard digital assets and ensure the confidentiality, integrity, and availability of
information.
Computer Room Safety and Security:
Computer room safety and security involve ensuring the physical protection of computer
equipment and facilities. This includes measures such as controlling access to the computer
room, implementing fire suppression systems, monitoring environmental conditions (such as
temperature and humidity), and safeguarding against power failures and other potential hazards.

Preventing Hazards (Fire, Flooding, Sabotage):
Methods for preventing hazards like fire, flooding, and sabotage include installing fire
suppression systems, implementing flood barriers and drainage systems, restricting access to
sensitive areas, conducting regular inspections and maintenance, and implementing security
protocols to detect and prevent sabotage or unauthorized access.

Malware Infections and Prevention:
Malware refers to malicious software designed to disrupt, damage, or gain unauthorized access
to computer systems. Common types of malware include viruses, worms, Trojan horses, and
spyware. Prevention methods include installing antivirus software, keeping software and
operating systems updated, being cautious of email attachments and downloads, and practicing
safe browsing habits.

Installing Anti-virus:
Standard procedures for installing antivirus software involve downloading the software from a
reputable source, following the installation instructions provided by the vendor, configuring the
software to perform regular scans and updates, and ensuring that real-time protection features are
enabled.

Data Control Techniques: Data control techniques involve managing access to sensitive
information to prevent unauthorized disclosure, modification, or destruction. This includes
implementing access controls, encryption, data masking, data loss prevention (DLP) tools, and
regular data backups.
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Computer System Auditing: Computer system auditing involves monitoring and assessing the
security controls and practices implemented within a computer system or network. This includes
conducting regular security audits, reviewing logs and access records, identifying vulnerabilities,
and ensuring compliance with security policies and regulations.

User Passwords and Usernames: User passwords and usernames are used to authenticate users
and control access to computer systems and applications. Best practices include using strong,
unique passwords, implementing multi-factor authentication, regularly changing passwords, and
avoiding the sharing of credentials.

System Vulnerabilities, Attacks, and Mitigation: System vulnerabilities are weaknesses in
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computer systems or networks that can be exploited by attackers to compromise security.
Common attacks include malware infections, denial of service (DoS) attacks, phishing, and SQL
injection. Mitigation strategies include patching software vulnerabilities, implementing firewalls
and intrusion detection systems, conducting security awareness training, and regularly
monitoring and auditing systems for signs of compromise.

Computer Ergonomics: Computer ergonomics involves designing and arranging computer
workstations to optimize comfort, efficiency, and safety for users. This includes considerations
such as proper posture, ergonomic furniture and equipment, adequate lighting, and minimizing
repetitive strain injuries through breaks and ergonomic accessories like wrist rests and adjustable
chairs.

Computer Network and its Importance: A computer network is a system that allows multiple
computers to communicate and share resources such as files, printers, and internet connections.
Networks can be local, spanning a small area like a home or office, or global, connecting
computers and devices across the world. The importance of computer networks lies in their
ability to facilitate efficient communication, collaboration, resource sharing, and access to
information. They enable businesses to operate more effectively, support remote work, and
provide connectivity for a wide range of devices and services.

Different Types of Network Topologies: Network topology refers to the physical or logical
layout of connected devices in a network. Some common types include:
Star Topology: In a star topology, all devices are connected to a central hub or switch. This
central device acts as a mediator, facilitating communication between devices. It offers simplicity
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in design and ease of troubleshooting but can suffer from a single point of failure if the central
hub fails.

FEATURES
� Every node has its own dedicated connection to the hub.
� Acts as a repeater for data flow.
� Can be used with twisted pair, Optical Fiber or coaxial cable.

ADVANTAGES
� Fast performance with few nodes and low network traffic.
� Hub can be upgraded easily.
� Easy to troubleshoot.
� Easy to setup and modify.
� Only that node is affected which has failed rest of the nodes can work smoothly.

DISADVANTAGES
� Cost of installation is high.
� Expensive to use.
� If the hub is affected, then the whole network is stopped because all the nodes
depend on the hub.



CTE 111  |  PTI Renanced

by Renance
renance.app  •  Download Renance on Google Play

52

� Performance is based on the hub that is it depends on its capacity.

Ring Topology: In this topology each computer is connected to another computer, with the last
one connected to the first. Exactly two neighbors for each device, forming a closed loop. Data
travels around the ring in one direction, passing through each device until it reaches its
destination. Ring topologies are less common today due to their susceptibility to network
failures and difficulties in troubleshooting.
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FEATURES
� A number of repeaters are used and the transmission is unidirectional.
� Date is transferred in a sequential manner that is bit by bit.

ADVANTAGES
� Transmitting network is not affected by high traffic or by adding more nodes, as only
the nodes having tokens can transmit data.
� Cheap to install and expand

DISADVANTAGES
� Troubleshooting is difficult in ring topology.
� Adding or deleting the computers disturbs the network activity.
� Failure of one computer disturbs the whole network.

Bus Topology: In a bus topology, all devices are connected to a single communication line,
called a bus. Data is transmitted along the bus, and each device receives the data but only
processes information addressed to it. Bus topologies are simple and inexpensive to set up but
can suffer from network congestion and are prone to single point failures.
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FEATURES
� It transmits data only in one direction.
� Every device is connected to a single cable

ADVANTAGES
� It is cost effective.
� Cable required is least compared to other network topology.
� Used in small networks.
� It is easy to understand.
� Easy to expand joining two cables together.

DISADVANTAGES
� Cables fails then whole network fails.
� If network traffic is heavy or nodes are more the performance of the network
decreases.
� Cable has a limited length.
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� It is slower than the ring topology.

Mesh topology: In a mesh network topology, each of the network node, computer and other
devices, are interconnected with one another. Every node not only sends its own signals but
also relays data from other nodes. In fact, a true mesh topology is the one where every node
is connected to every other node in the network. It is commonly used in wireless networks.
Flooding or routing technique is used in mesh topology.
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ADVANTAGES
� Each connection can carry its own data load.
� It is robust.
� Fault is diagnosed easily.
� Provides security and privacy

DISADVANTAGES
� Installation and configuration is difficult.
� Cabling cost is more.
� Bulk wiring is required.

Types of Networks: LAN, MAN, and WAN:
LAN (Local Area Network): A LAN is a network that spans a small geographical area, such as a
home, office, or campus. It typically connects devices within a single building or group of
buildings. LANs are commonly used for sharing resources like files, printers, and internet
connections among users in a localized area.

MAN (Metropolitan Area Network): A MAN is a network that spans a larger geographical area
than a LAN but smaller than a WAN, typically covering a city or metropolitan area. MANs are
used to interconnect multiple LANs within a city, providing high-speed connectivity over a wider
area. It may comprise the entire network in a city like Warri.

WAN (Wide Area Network): A WAN is a network that spans a large geographical area, often
spanning across cities, countries, or continents. WANs connect multiple LANs and MANs,
enabling long-distance communication and access to remote resources. The internet is the largest
WAN, connecting billions of devices worldwide. The network in the entire state of Delta could
be a WAN.
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Various LAN Components:
Network Interface Card (NIC): A NIC is a hardware component that enables a device to
connect to a network. It provides the physical interface between the device and the network
medium, such as Ethernet or Wi-Fi.
Switches: Switches are networking devices that connect multiple devices within a LAN. They
operate at the data link layer of the OSI model and use MAC addresses to forward data only to
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the intended recipient device.
Routers: Routers are devices that connect multiple networks together and facilitate the transfer of
data between them. They operate at the network layer of the OSI model and use IP addresses to
determine the best path for data transmission.

Cables and Connectors: LANs use various types of cables, such as Ethernet cables (e.g., Cat5e,
Cat6) or fiber optic cables, to connect devices to the network. Connectors like RJ45 connectors
are used to terminate Ethernet cables.
Wireless Access Points (WAPs): WAPs are devices that allow wireless devices to connect to a
wired network. They transmit and receive data wirelessly using radio frequencies, providing
flexibility and mobility for network users.

Internet and its resources:
The Internet is a global network of interconnected computers and devices that communicate
through standardized protocols. It provides access to a vast array of resources, including
websites, databases, multimedia content, and services such as email, social media, and online
shopping.

Processes involved in browsing, searching the internet for information:
Browsing the internet involves using a web browser to access websites. Users enter the URL
(Uniform Resource Locator) of a website into the browser's address bar or click on hyperlinks to
navigate between pages. Searching the internet involves using search engines like Google, Bing,
or Yahoo to find information. Users enter keywords or phrases related to their query, and the
search engine returns relevant results from across the web.

HOW DOES INTERNET WORK?

� When you turn on your computer and type a domain name in the browser search
bar, your browser sends a request to the DNS server to get the corresponding IP
address. After getting the IP address, the browser forwards the request to the
respective server.
� Once the server gets the request to provide information about a particular website,
the data starts flowing.
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� The data is transferred through the optical fiber cables in digital format or in the
form of light pulses. As the servers are placed at distant places, the data may have
to travel thousands of miles through optical fiber cable to reach your computer.
� The optical fiber is connected to a router, which converts the light signals into
electrical signals.
� These electrical signals are transmitted to your laptop using an Ethernet cable.
Thus, you receive the desired information through the internet, which is actually a
cable that connects you with the server.
� Furthermore, if you are using wireless internet using wifi or mobile data, the
signals from the optical cable are first sent to a cell tower and from where it
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reaches to your cell phone in the form of electromagnetic waves.
� The internet is managed by ICANN (Internet Corporation for Assigned Names
and Numbers) located in the USA. It manages IP addresses
assignment, domain name registration, etc.
� The data transfer is very fast on the internet. The moment you press enter you get
the information from a server located thousands of miles away from you. The
reason for this speed is that the data is sent in the binary form (0, 1), and these
zeros and ones are divided into small pieces called packets, which can be sent at
high speed.

The concepts of Electronic Mail (e-mail), World Wide Web (www), Uniform Resource
Locator (URL) etc.
- Electronic Mail (e-mail): Email is a method of exchanging digital messages between users
over the internet. It allows users to send text, files, and multimedia content to one or more
recipients.
- World Wide Web (www): The World Wide Web is an information system on the internet
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that allows users to access and share documents and resources linked by hyperlinks. It is
accessed through web browsers.

- Uniform Resource Locator (URL): A URL is the address used to identify resources on
the internet. It typically consists of a protocol (e.g., http:// or https://), domain name (e.g.,
www.example.com), and specific resource path.

The concept of e-mail and acquiring email address:
An email address is a unique identifier used to send and receive emails. It typically consists of a
username followed by the "@" symbol and a domain name (e.g., username@example.com). To
acquire an email address, users can sign up for a free or paid email service provider like Gmail,
Outlook, or Yahoo Mail.

The process of sending and receiving an e-mail:
To send an email, users compose a message in their email client, enter the recipient's email
address, add a subject, and write the content. They can also attach files if needed. Once the email
is ready, they click "Send," and the message is transmitted to the recipient's email server. To
receive an email, the recipient's email server retrieves the incoming message and stores it in the
recipient's inbox until they access it using their email client.

Internet Service Provider (ISP) and their functions:
An Internet Service Provider (ISP) is a company that provides individuals and organizations with
access to the internet. ISPs offer various services, including internet connectivity, email hosting,
web hosting, and domain registration. They typically maintain network infrastructure, such as
servers and routers, to deliver internet services to their customers.

Internet of Things (IoT):
The Internet of Things (IoT) refers to the network of interconnected devices embedded with
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sensors, software, and other technologies that enable them to collect and exchange data over the
internet. These devices can range from everyday objects like smart thermostats and wearable
fitness trackers to industrial machinery and vehicles. IoT enables automation, data analysis, and
remote monitoring in various industries and applications.

Mobile computing and its applications:
Mobile computing refers to the use of portable computing devices such as smartphones, tablets,
and laptops to access and interact with digital information and services while on the move.

Applications of mobile computing include:
- Mobile communication (voice calls, text messaging)
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- Web browsing and internet access

- Mobile apps for productivity, entertainment, and social networking

- Location-based services (navigation, local search)

- Mobile commerce (online shopping, mobile banking)
- Mobile gaming

Common terminologies of mobile computing:
- Mobile device: A portable computing device such as a smartphone or tablet.

- Mobile operating system: Software platform designed for mobile devices, e.g., Android, iOS.

- Mobile app: Application software designed to run on mobile devices.

- Mobile network: Telecommunication infrastructure that enables mobile communication.

- Mobile broadband: High-speed internet access via mobile networks.

- Mobile hotspot: Portable device that provides internet access to other devices via Wi-Fi.
- Mobile payment: Transaction made using a mobile device, e.g., mobile wallets.

Wireless LAN, Wi-Fi, and voice portal:
Wireless LAN (Local Area Network): A wireless network that connects devices within a limited
area, such as a home, office, or campus, using radio waves.

Wi-Fi (Wireless Fidelity): A popular technology that enables wireless LAN connections,
allowing devices to connect to the internet and communicate with each other without physical
cables.
Voice portal: A system that allows users to interact with computers and access information using
spoken commands or natural language processing.

The fundamentals of wireless communications:
Wireless communications involve transmitting data over radio frequencies without the use of
physical wires. Key components include:

- Transmitter: Device that sends data wirelessly.
- Receiver: Device that receives and decodes wireless signals.
- Radio waves: Electromagnetic waves used to carry wireless signals.
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- Modulation: Process of encoding data onto radio waves.

- Demodulation: Process of extracting data from received radio waves.
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- Protocols: Standards governing wireless communication, e.g., Wi-Fi, Bluetooth, GSM.

Bluetooth or personal area networks:
Bluetooth is a wireless technology used to establish short-range connections between devices for
data exchange. It enables communication between devices within a few meters, forming a
personal area network (PAN). Common applications include wireless headphones, speakers,
keyboards, and file sharing between smartphones.

Global System for Mobile Communication (GSM) and next generations of mobile phone
network:
GSM is a standard for digital cellular networks used for mobile communication. It provides
voice and data services over cellular networks, enabling features like text messaging and internet
access. Next-generation mobile networks, such as 3G, 4G LTE, and 5G, offer higher data speeds,
lower latency, and improved network capacity compared to GSM.

Definition of the term “pervasive/ubiquitous computing”:
Pervasive computing, also known as ubiquitous computing, refers to the integration of
computing technology into everyday objects and environments, making them constantly
available and interconnected. It aims to create seamless and intuitive interactions between users
and digital systems.

The applications of pervasive computing:

- Smart Homes: Automated systems for controlling lighting, heating, security, and appliances.

- Smart Appliances: Connected devices like smart refrigerators, ovens, and washing
machines that can be controlled remotely.
- Smart Cars: Vehicles equipped with sensors, GPS, and internet connectivity for
navigation, entertainment, and safety features.
- Smart Things: Everyday objects embedded with sensors and computing capabilities, such
as wearable devices, fitness trackers, and smart thermostats.

Mapping technologies and tracking tools in the digital age:
Mapping technologies use GPS (Global Positioning System) and satellite imagery to create maps
and provide location-based services. Tracking tools utilize GPS and other technologies to
monitor the location and movement of objects or people, enabling applications like vehicle
tracking, asset management, and personal safety apps.
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Ethical Issues in IT:
Ethical issues in IT encompass a wide range of concerns such as data privacy, surveillance,
intellectual property rights, digital divide, cyberbullying, and the ethical use of artificial
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intelligence. For example, the collection and use of personal data without consent, the
development of AI systems that perpetuate biases, and the impact of automation on employment
are all significant ethical considerations in IT.

Cyber-privacy and Security: Cyber-privacy refers to the protection of individuals' personal
information and digital identity online. Cybersecurity involves safeguarding computer systems,
networks, and data from unauthorized access, attacks, and damage. This includes measures such
as encryption, firewalls, antivirus software, and security policies to mitigate risks and protect
against cyber threats.

Protecting Intellectual Property: Intellectual property (IP) refers to creations of the mind, such
as inventions, literary and artistic works, designs, and symbols. To protect intellectual property
in the digital age, measures such as copyright, patents, trademarks, and trade secrets are utilized.
Additionally, organizations implement policies and technologies to prevent unauthorized access,
use, or reproduction of IP assets.

Impact of IT Adoption: The adoption of IT has significant impacts on individuals, organizations,
and jobs. It enables greater connectivity, efficiency, and innovation but also raises concerns about
job displacement due to automation, changes in skill requirements, and shifts in organizational
structures and business models.

Impacts of IT on Health, Safety, and Environment: IT can have both positive and negative
impacts on health, safety, and the environment. On the positive side, IT facilitates telemedicine,
remote monitoring, and environmental monitoring technologies. However, it also poses risks
such as cybersecurity threats to health records, electronic waste from obsolete devices, and
energy consumption from data centers.

Importance of Green Computing or IT: Green computing focuses on reducing the
environmental impact of IT systems and operations. This includes energy-efficient hardware,
virtualization, cloud computing, recycling and responsible disposal of electronic waste, and
promoting sustainable practices in data centers. Green IT helps minimize carbon emissions,
conserve resources, and mitigate environmental degradation.

Quality-of-Life Improvements through IT: IT can enhance quality of life in various ways,
including improving access to information, communication, education, healthcare, entertainment,
and transportation. For example, telecommuting reduces commuting time and stress, online
education expands learning opportunities, and telemedicine increases access to healthcare
services.
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Online Networking Tools: Online networking tools, such as social media platforms, professional
networking sites, and collaboration tools, enable individuals and organizations to connect,
communicate, and collaborate globally. They offer opportunities for information sharing,
community building, business networking, and marketing. However, they also raise concerns
about privacy, security, and digital addiction.
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Digital Economy and Business Opportunities: The digital economy encompasses economic
activities enabled by digital technologies, such as e-commerce, digital services, online
advertising, and digital content creation. It creates new business opportunities, disrupts
traditional industries, and drives innovation and entrepreneurship.

Explanation of Terms:

Virtual Communities: Online communities of individuals who interact and share interests or
activities through the internet.
Virtual Work and Telecommuting: Working remotely from a location other than the traditional
office, facilitated by IT tools and communication technologies.
Virtual Learning: Education delivered online or through digital platforms, enabling flexible
access to educational resources and opportunities.

- Virtual Reality: Immersive computer-generated environments that simulate physical presence
and enable interactive experiences.

Virtualization and Cloud Computing: Virtualization involves creating virtual versions of
computer hardware, operating systems, storage devices, or network resources. Cloud computing
is a model for delivering IT services over the internet on a pay-per-use basis, providing scalable
and on-demand access to computing resources.

Types, Services, and Applications of Cloud Computing: Cloud computing encompasses various
types such as public, private, and hybrid clouds, offering services including Infrastructure as a
Service (IaaS), Platform as a Service (PaaS), and Software as a Service (SaaS). Applications of
cloud computing include data storage, backup, collaboration, development, testing, and
deployment of applications and services.
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