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Introduction to Computers

1. Concept of computing

Computing is the process of using algorithms and processing power to
perform calculations or arrive at solutions to problems. It encompasses various
activities, from simple arithmetic tasks to complex analyses and
representations. At its core, computing involves input (data), processing (data
manipulation), and output (results).

As technology has advanced, computing has expanded into multiple
domains, including cloud computing, distributed computing, and mobile
computing, making powerful resources available to a broader base of users.

- What is a computer?

A computer is an electronic device that processes information or data, such
as numbers, text, images, or sound. It consists of hardware (the physical
components) and software (the programs and instructions that tell the
hardware what to do). Computers are used for various tasks, from simple
calculations and word processing to complex simulations and managing large
data sets.
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A. Computer components

1- Hardware: Includes all the physical parts of the computer.

O

Central Processing Unit (CPU): Often known as the computer's
"brain," the CPU performs calculations and executes instructions.
Memory (RAM): Random Access Memory (RAM) temporarily
stores data and instructions that the processor needs while
performing tasks.

Storage: Hard disk drives (HDD) or solid-state drives (SSD) store
data permanently, ensuring the information is retained when the
computer is turned off.

Motherboard: This is the main circuit board that houses the
processor and RAM, and connects other components.

Input and output devices: Input devices like the keyboard and
mouse allow users to interact with the computer. Output devices,
such as monitors and printers, display or produce the results of
computer operations.

Components of Computers

Keyboard
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2- Software: Includes all programs and applications that run on the

computer.

e Operating System (OS): The program manages hardware resources and provides
services to application programs. Standard operating systems include Microsoft
Windows, macQS, and Linux.

MaC OS ano=20d

e Applications: These are programs designed for end users, such as
word processors, web browsers, and games.

B. Types of Computers:
e Personal Computers (PCs): Designed for individual use, including
desktop and laptop computers.

Servers: These computers provide data and services to other
computers over a network.

Mainframes: Powerful computers used primarily by large
organizations to process large amounts of data.

e Supercomputers: Very fast computers used for complex calculations and
simulations, such as weather forecasts and scientific research.
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C. Evolution of Computers

The history of computers can be traced back to early mechanical devices such
as the calculator, and progressed through several generations:

o First Generation (1940-1956): used vacuum tubes, resulting in bulky,
energy-consuming machines.

e Second Generation (1956-1963): Vacuum tubes were replaced by
transistors, making computers smaller, faster, and more reliable.
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e Third Generation (1964-1971): Integrated circuits made components
even smaller, resulting in more compact machines.

e Fourth Generation (1971-present): Microprocessors allowed the creation
of personal computers.

o Fifth Generation (present and beyond): This generation focuses on
Artificial Intelligence Al and machine learning and aims to enhance
computing's power and convenience.
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. The importance of computers
Computers play a crucial role in modern life, impacting areas as diverse
as:
Education: facilitating E-learning and access to vast information.
Business: accelerating processes, enhancing productivity, and enabling
global communication.
Health: managing patient records and enabling advanced research.
Entertainment: playing video games and streaming services.

2. Data and information

Data refers to raw facts and figures without context, including numbers, letters, symbols,
or images. It lacks meaning and cannot be understood without proper interpretation.

Conversely, information is data that has been processed, organized, or structured to make
it meaningful and valuable. For example, a list of numbers can be considered data, while a
calculated average or summary report derived from that data is considered information.
Converting data into information is essential for decision-making and knowledge acquisition.

A. Data

Data is a collection of raw facts and figures that can be collected, recorded, and organized.
This data can be in the form of:

e Numbers: such as counts, measurements, and prices.

e Text: such as names of individuals, addresses, and descriptions.

e Images: such as photographs, charts, and graphs.

e Symbols: such as programming codes or symbols used to identify program types.

Data is considered unorganized in its raw state and lacks meaning and knowledge. For
example, a set of numbers such as 10, 20, or 30 means nothing without context. However,
data can be a valuable resource if it is used properly and converted into usable information.

B. Information

Information is data that has been processed, organized, and analyzed to provide meaning
or utility. That is, it is data that has been transformed into a form that can be understood and
used. Information can be:

e Comparison: such as comparing this year’s sales with last year’s.
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Analyzing numbers: calculating averages, percentages, or any other type of analysis
that allows for a better understanding of the data.

Frequency: The presence of patterns or trends in the data that can be observed and
explained.

For example, if we have the following data:

e Total number of sales during the first quarter: 1000 units
e Total number of sales during the second quarter: 1500 units

We can conclude that sales increased by 50% compared to the first quarter. Here, we have
converted raw data into meaningful information.

C. Difference between Data and Information
Status:

e Data: Information that is not organized or structured lacks meaning.
e Information: Data that is organized or structured and has been processed to provide
meaning or context.

Objective:

e Data: Can be used as inputs for data processing or analysis.
e Information: Used to support decision-making, create reports, or understand
patterns.

Function:

e Data: Considered as quantitative or qualitative values.
¢ Information: Used in understandable processes such as making recommendations or
conclusions.

D. How to convert data into information
The process of converting data into information requires several steps, including:

1) Data collection: Collecting data from reliable sources, whether theses, questionnaires,
or databases.

2) Data cleaning: Removing unnecessary or duplicate data or correcting errors.

3) Data analysis: Using different techniques (such as statistics or data analysis tools) to
understand the data.

4) Data interpretation: Inferring meanings or patterns from the analyzed data.

5) Information presentation: Presenting information in different formats (such as graphs
or reports) to make it clearer and easier to understand for those who need it.

7
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E. Importance of data and information

1) Decision-making: Providing reliable and confirmed information helps individuals and
businesses make fact-based decisions.

2) Performance improvement: Analyzing information can help identify areas for
improvement in processes or performance.

3) Reporting: Enables effective communication with stakeholders by presenting clear
data and organizing it in an easy-to-understand format.

4) Strategic planning: Provides data-based forecasts, helping organizations plan for the
future.

Data and information are essential to any information system or other IT-based field. Data
serve as inputs, while information is used as a tool in decision-making and business strategies.

3. Information, Electronics and Communication Technology (IECT)
Applications

Information, electronics and communications technology (IECT) encompasses a
wide range of applications that take advantage of the principles of information
and communications technology (ICT). Some notable applications include:

Telecommunications: Facilitating long-distance communication through
telephones, email, and Internet services.

E-commerce: Enabling online buying and selling of goods and services.

Education: Using e-learning platforms and digital resources to enhance
personalized and digital learning experiences.

Healthcare: Implementing electronic health records (EHRs), telemedicine,
and healthcare information to improve patient care.

Smart homes: Integrating information technology and electronics into
home automation via Internet of Things (loT) devices to increase
convenience and security.

Entertainment: Streaming services, virtual reality, and gaming platforms
that leverage advanced technologies for user experiences.
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‘ 4. Connecting input/output devices and peripherals to the CPU

Connecting input and output devices, as well as peripherals, to the CPU is
essential to the operation of a computer. This process allows the computer to
communicate with the outside world and perform various tasks. Input devices
are connected via ports or wirelessly. Common forms of connection include:

e USB (Universal Serial Bus): A standard interface used to connect
various input devices such as keyboards, mice, and external storage
drives.

S

e Bluetooth: A wireless technology that allows devices such as wireless
mice, keyboards, and printers to connect without cables.
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e HDMI (High-Definition Multimedia Interface): Used to transmit

audio and video from a computer to a monitor or TV.

Standard

) )

Mini Micro

Output devices also connect through similar ports. For example:

e Monitors: typically connect via HDMI or DisplayPort to output video.

e Printers: connect via USB or network connections to produce physical

copies of digital documents.

Peripheral devices, which may act as input or output devices, extend the
functionality of a computer. Examples include external hard drives, webcams,

and scanners.
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