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1. Introduction to Computers

A computer is an electronic device operating under the control of instructions stored in its own memory. It

accepts raw data as input, processes it according to specified rules, produces output, and stores the results for

future use. Computers have fundamentally transformed modern society, driving innovation in science,

commerce, education, and communication.

Core Processing Cycle: Input (Data) $\rightarrow$ Processing (CPU) $\rightarrow$ Output (Information)

$\rightarrow$ Storage (Memory/Disk).

2. Evolution & Generations of Computers

Computer technology has evolved through distinct technological milestones, categorized into five generations

based on the primary electronic switching components used:

Generation Period Main Technology Key Characteristics

1st Gen 1940–1956 Vacuum Tubes
Enormous size, generated immense heat, used

magnetic drums, machine language.

2nd Gen 1956–1963 Transistors
Smaller, faster, cheaper, more reliable; introduction of

assembly/high-level languages (FORTRAN).

3rd Gen 1964–1971
Integrated Circuits

(ICs)

Silicon semiconductors, keyboards and monitors

introduced, operating systems developed.

4th Gen
1971–

Present

Microprocessors

(VLSI)

Thousands of ICs on a single silicon chip; birth of

Personal Computers (PCs) and the Internet.

5th Gen
Present &

Beyond

Artificial Intelligence

(ULSI)

Parallel processing, quantum computing, natural

language processing, neural networks.
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3. Computer Hardware Architecture (Von Neumann Model)

Most modern computers are based on the Von Neumann architecture, which consists of a central processing

unit (CPU) communicating with memory and input/output devices through a common bus system.

Control Unit (CU)

The "brain within the brain." It directs the

operation of the processor, fetches instructions

from main memory, decodes them, and

coordinates execution across other hardware

components.

Arithmetic Logic Unit (ALU)

Performs all mathematical calculations (addition,

subtraction, multiplication, division) and logical

operations (comparisons like greater than, less

than, equal to).

Registers

High-speed, volatile storage locations inside the

CPU used to temporarily hold data, instructions,

and memory addresses currently being

processed.

System Bus

The communication highway connecting the CPU,

memory, and peripherals. Comprises the Address

Bus, Data Bus, and Control Bus.

4. Memory Organization

Computer memory is organized in a hierarchical structure balancing speed, cost, and capacity:

Primary Memory (RAM): Volatile, direct access memory that temporarily stores data and programs

currently active in the system.

Read-Only Memory (ROM): Non-volatile memory containing permanent firmware (BIOS/UEFI) required to

boot up the machine.

Cache Memory: Extremely fast SRAM located close to or inside the CPU core to store frequently used data

and minimize access latency.

Secondary Storage: Non-volatile mass storage devices like Hard Disk Drives (HDDs) and Solid State

Drives (SSDs) for long-term data retention.
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5. Input and Output (I/O) Devices

Peripherals allow humans to interact with the computer system by bridging the physical world and digital

processing environment.

Input Devices

Devices used to feed data and control signals into

a computer system.

Keyboard & Mouse (Standard HID)

Scanners & Barcode Readers

Microphones & Webcams

Sensors & Touchscreens

Output Devices

Devices that translate processed digital data into

human-perceptible form.

Monitors & Projectors (Visual)

Printers & Plotters (Hard copy)

Speakers & Headphones (Audio)

Actuators & Robotic controllers

6. Computer Software

Software refers to a set of instructions, data, or programs used to operate computers and execute specific

tasks. It is broadly split into two categories:

Software Type Primary Purpose Examples

System

Software

Manages hardware resources and

provides a platform for running

application software.

Operating Systems (Windows, Linux, macOS),

Device Drivers, Compilers, Utilities.

Application

Software

Designed to help users perform specific

personal, educational, or business tasks.

Word processors, Spreadsheets, Web

browsers, Database management systems,

Media players.
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7. Number Systems in Computing

Computers represent all data and instructions using binary electronic states (voltage levels representing 0 and

1).

Binary (Base-2): Uses digits 0 and 1. Fundamental language of digital circuits.

Octal (Base-8): Uses digits 0 through 7; used as a shorthand representation for binary groups.

Decimal (Base-10): Standard human numbering system using digits 0 through 9.

Hexadecimal (Base-16): Uses 0–9 and A–F; widely used in memory addressing and color coding.

8. Basics of Computer Networks

A computer network is a collection of interconnected autonomous computing devices that exchange data and

share hardware resources via communication media.

Network Classifications

LAN: Local Area Network (Room, Office,

Building)

MAN: Metropolitan Area Network (Citywide)

WAN: Wide Area Network (Global scale, e.g.,

Internet)

Topologies & Protocols

Topologies: Star, Bus, Ring, Mesh, Tree.

Protocols: Standard rules governing data

communication (TCP/IP, HTTP, FTP, DNS).

Conclusion: Understanding these foundational concepts of hardware, software, architecture, and networking

provides the necessary bedrock for advanced studies in computer science, software engineering, and

cybersecurity.
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