
Fundamentals 
of Computers



What is a Computer?

•An electronic device that accepts data (input), processes it,

produces information (output), and stores the results for future

use.

•It operates under the control of a set of instructions called a

program.

•The term "computer" is derived from the Latin word "computare,"

meaning to calculate or to count.



Characteristics of Computers
•Speed: Can perform calculations and operations at extremely high speeds

(millions per second).

•Accuracy: Produces highly accurate results, provided the input data and

instructions are correct.

•Diligence: Can perform repetitive tasks tirelessly without loss of concentration

or accuracy.

•Versatility: Capable of performing a wide range of tasks, from complex

calculations to multimedia processing.

•Storage Capability: Can store vast amounts of data and retrieve it quickly.

•Reliability: Modern computers are highly reliable and rarely break down due to

hardware failure.



Applications of Computers

•Education: E-learning, research, online examinations.

•Business: Accounting, inventory management, e-commerce, data analysis.

•Healthcare: Diagnosis, patient monitoring, medical research, hospital

management.

•Science & Engineering: Simulations, data modeling, design, complex

calculations.

•Entertainment: Gaming, movies, music production, animation.

•Communication: Email, social media, video conferencing.

•Government: Public records, defense, weather forecasting.



Generations of Computers

•First Generation (1940s-1950s):

•Technology: Vacuum Tubes

•Characteristics: Very large in size, consumed a lot of power, generated much heat, slow, expensive.

•Programming Language: Machine Language

•Examples: ENIAC, EDVAC, UNIVAC I

•Second Generation (1950s-1960s):

•Technology: Transistors

•Characteristics: Smaller, faster, more reliable, less power consumption, less heat.

•Programming Language: Assembly Language, early High-Level Languages (FORTRAN, COBOL)

•Examples: IBM 7000 series, UNIVAC III



•Third Generation (1960s-1970s):

•Technology: Integrated Circuits (ICs)

•Characteristics: Even smaller, faster, more efficient, introduction of operating

systems.

•Programming Language: High-Level Languages (Pascal, BASIC)

•Examples: IBM 360 series, PDP-8

•Fourth Generation (1970s-1980s):

•Technology: Microprocessors (VLSI - Very Large Scale Integration)

•Characteristics: Personal computers emerged, very compact, powerful, affordable.

•Programming Language: C, C++, Databases

•Examples: Apple II, IBM PC



Generations of Computers

•Fifth Generation (1980s-Present):

•Technology: Artificial Intelligence (AI), Parallel Processing, ULSI (Ultra Large

Scale Integration)

•Characteristics: Focus on natural language processing, expert systems,

robotics, neural networks.

•Programming Language: Prolog, LISP, Python

•Examples: AI-powered systems, supercomputers, robotics.

•Beyond Fifth Generation: Ongoing research into quantum computing,

nanotechnology, and biological computing.



Basic Computer Organization

•A computer system consists of interconnected hardware components that work together to perform

tasks.

•Main Components:

•Input Unit

•Output Unit

•Central Processing Unit (CPU)

•Arithmetic Logic Unit (ALU)

•Control Unit (CU)

•Memory Unit (Primary and Secondary)

•These units interact to execute instructions and process data.



Input Unit

•Function: Accepts data and instructions from the user or other sources and converts

them into a form understandable by the computer (binary code).

•Examples of Input Devices:

•Keyboard: For entering text and commands.

•Mouse: For pointing, clicking, and selecting.

•Scanner: Converts physical documents/images into digital format.

•Microphone: Captures audio input.

•Webcam: Captures video and still images.

•Joystick: Used for gaming.

•Light Pen: Used to select or draw on a screen.

•Touchscreen: Allows direct interaction by touching the display.



Output Unit

•Function: Converts the processed information (results) from the computer's internal form back

into a human-understandable form.

•Examples of Output Devices:

•Monitor/Display: Displays visual output (text, images, video).

•Printer: Produces hard copies of documents.

•Plotter: Used for printing large graphs, maps, or designs.

•Speakers: Produces audio output.

•Projector: Displays output onto a large screen.



CPU - The Brain of the Computer

•CPU (Central Processing Unit): Often called the "brain" of the computer.

•Function: Executes instructions, performs calculations, and manages the flow of 

information.

•Key Components of CPU:

•Arithmetic Logic Unit (ALU): Performs arithmetic and logical operations.

•Control Unit (CU): Manages and coordinates all operations within the computer.

•Registers: Small, high-speed storage locations within the CPU for temporary 

data.



Memory Unit

•Function: Stores data and instructions.

•Types of Memory:

•Primary Memory (Main Memory): Directly accessible by the CPU. Volatile (RAM)

and Non-volatile (ROM).

•Secondary Memory (Auxiliary Storage): Used for long-term storage of data and

programs. Non-volatile.



Control Unit (CU)

•Function: Directs and coordinates all operations of the computer system.

•It interprets instructions fetched from memory and issues control signals to other components.

•It manages the flow of data between the CPU, memory, and input/output devices.

•It does not execute instructions itself but rather directs other units to do so.



Arithmetic Logic Unit (ALU)

•Function: Performs all arithmetic and logical operations.

•Arithmetic Operations: Addition, subtraction, multiplication, division.

•Logical Operations: Comparisons (e.g., greater than, less than, equal to), AND, OR, NOT operations.

•The ALU receives data from the Control Unit, performs the required operations, and sends the results back

to the CU or memory.



Types of Computers (Based on 
Size/Capability)

•Supercomputer:

•Characteristics: Extremely powerful, fastest, most expensive.

•Applications: Weather forecasting, scientific research, complex simulations,

cryptography.

•Mainframe Computer:

•Characteristics: Large, powerful, multi-user systems, high processing capacity.

•Applications: Large organizations, banks, airlines for processing large amounts of

data.

•Minicomputer:

•Characteristics: Smaller than mainframes, less powerful, but still multi-user.

•Applications: Small to medium-sized businesses, scientific labs.



Types of Computers (Microcomputers)

• Microcomputer:

• Characteristics: Smallest, least expensive, designed for individual users.

• Examples:

• Desktop PC: Designed for use at a single location.

• Laptop/Notebook: Portable, battery-powered.

• Tablet PC: Touchscreen-based, highly portable.

• Smartphone: Handheld mobile device with computing capabilities.

• Wearable Computers: Smartwatches, fitness trackers.



Types of Computers (Based on Data Handling)

•Analog Computer:

•Characteristics: Processes continuous data (e.g., voltage, temperature, pressure).

•Applications: Scientific and industrial control, specialized calculations.

•Example: Speedometer, thermometer.

•Digital Computer:

•Characteristics: Processes discrete data (binary digits - 0s and 1s).

•Applications: Most common type of computer, used for general-purpose tasks.

•Example: Desktop PCs, laptops, smartphones.

•Hybrid Computer:

•Characteristics: Combines features of both analog and digital computers.

•Applications: Specialized areas like hospitals (monitoring vital signs), industrial process control.



Memory Hierarchy

•A structured arrangement of storage devices based on their speed, cost, and capacity.

•Levels (from fastest/most expensive to slowest/least expensive):

1.CPU Registers: Fastest, smallest, directly inside CPU.

2.Cache Memory: Very fast, small, stores frequently accessed data for CPU.

3.Primary Memory (RAM): Fast, larger than cache, main working memory.

4.Secondary Storage (HDD/SSD): Slowest, largest capacity, persistent storage.

•The goal is to provide the CPU with data as quickly as possible.



Primary Memory (RAM)

•RAM (Random Access Memory):

•Characteristics: Volatile memory (data is lost when power is off).

•Function: Stores data and programs currently being used by the CPU.

•Types of RAM:

•SRAM (Static RAM): Faster, more expensive, used for cache memory.

•DRAM (Dynamic RAM): Slower, less expensive, used for main system memory.

•The more RAM a computer has, the more programs and data it can handle 

simultaneously.



Primary Memory (ROM)

• ROM (Read-Only Memory):

• Characteristics: Non-volatile memory (data persists even when power is off).

• Function: Stores essential boot-up instructions (BIOS/UEFI) and firmware.

• Types of ROM:

• PROM (Programmable ROM): Can be programmed once by the user.

• EPROM (Erasable Programmable ROM): Can be erased by exposure to UV light and
reprogrammed.

• EEPROM (Electrically Erasable Programmable ROM): Can be erased and
reprogrammed electrically (e.g., Flash Memory)



Cache Memory

•Function: A small, very high-speed memory that stores copies of data from

frequently used main memory locations.

•Purpose: To reduce the average time to access data from the main memory.

•Levels of Cache:

•L1 Cache: Smallest, fastest, built directly into the CPU.

•L2 Cache: Larger, slightly slower, typically on the CPU chip or a separate chip.

•L3 Cache: Largest, slowest of the cache levels, often shared by multiple CPU

cores.



Secondary Storage

•Function: Used for long-term, non-volatile storage of data and programs.

•Data must be loaded into primary memory (RAM) before the CPU can process it.

•Examples of Secondary Storage Devices:

•Hard Disk Drive (HDD): Traditional magnetic storage, high capacity, relatively slow.

•Solid State Drive (SSD): Uses flash memory, much faster than HDD, more expensive.

•Optical Discs:

•CD (Compact Disc): Read-only (CD-ROM), recordable (CD-R), rewritable (CD-RW).

•DVD (Digital Versatile Disc): Higher capacity than CD.

•Blu-ray Disc: Even higher capacity, used for high-definition video.

•Flash Drives (USB Drives): Portable, convenient, uses flash memory.



Software Overview

•Software: A set of instructions, data, or programs used to operate computers

and execute specific tasks.

•It is the non-physical component of a computer system.

•Categories of Software:

•System Software: Manages computer hardware and software resources.

•Application Software: Designed for end-users to perform specific tasks.



Operating System (OS)

•Operating System (OS): The most crucial system software.

•Function: Manages all hardware and software resources, acts as an

intermediary between the user and the computer hardware.

•Examples of OS:

•Microsoft Windows

•macOS

•Linux

•Android

•iOS



Functions of Operating System

•Process Management: Manages the execution of programs (processes),

allocates CPU time.

•Memory Management: Allocates and deallocates memory space to

programs.

•File Management: Organizes, stores, retrieves, and manages files and

folders on storage devices.

•Device Management: Manages and controls all input/output devices

(printers, scanners, etc.).

•Security: Protects system resources from unauthorized access.

•User Interface: Provides a way for users to interact with the computer (GUI

or CLI).



Application Software

•Function: Designed to perform specific tasks for the end-user.

•Categories:

•General Purpose Application Software:

•Word Processors: Microsoft Word, Google Docs

•Spreadsheets: Microsoft Excel, Google Sheets

•Presentation Software: Microsoft PowerPoint, Google Slides

•Web Browsers: Chrome, Firefox, Edge

•Graphics Software: Adobe Photoshop, GIMP

•Specific Purpose Application Software:

•Accounting software, payroll systems, inventory management systems, hospital

management systems, CAD/CAM software.



Programming Languages

•Definition: A formal language comprising a set of instructions used to produce various kinds of output.

•Levels of Programming Languages:

•Low-Level Languages:

•Machine Language: Binary code (0s and 1s), directly understood by the CPU.

•Assembly Language: Uses mnemonics (e.g., ADD, MOV) instead of binary, requires an assembler.

•High-Level Languages:

•Closer to human language, easier to read, write, and maintain.

•Examples: C, C++, Java, Python, JavaScript, C#, PHP.



Language Translators

•Function: Software that converts programs written in one programming language (source code) into another

(object code or machine code).

•Types of Translators:

•Assembler: Converts Assembly Language code into Machine Language.

•Compiler: Translates an entire High-Level Language program into Machine Language at once.

•Generates an executable file.

•Shows all errors after compilation.

•Interpreter: Translates and executes High-Level Language programs line by line.

•Does not generate an executable file.

•Stops execution at the first error encountered.



Data Representation

•Binary Number System: Computers represent all data and instructions using binary digits (bits),

which are 0s and 1s.

•Why Binary? Because electronic circuits can easily represent two states (on/off, high/low voltage).

•Units of Memory:

•Bit (Binary Digit): The smallest unit of data (0 or 1).

•Nibble: 4 bits.

•Byte: 8 bits (e.g., to represent a single character).

•Kilobyte (KB): 1024 Bytes.

•Megabyte (MB): 1024 KBs.

•Gigabyte (GB): 1024 MBs.

•Terabyte (TB): 1024 GBs.

•And so on (Petabyte, Exabyte, Zettabyte, Yottabyte).



Computer Networks

•A collection of interconnected computers and devices that can share resources and data.

•Advantages: Resource sharing, data sharing, communication, centralized data

management.

•Types of Networks:

•LAN (Local Area Network): Covers a small geographical area (e.g., office, home,

school).

•MAN (Metropolitan Area Network): Covers a city or a large campus.

•WAN (Wide Area Network): Covers a large geographical area (e.g., countries,

continents), often using public telecommunication lines. The Internet is the largest WAN.

•Network Devices: Hubs, Switches, Routers, Modems.

•Internet: A global network of computers that allows users to share information and

resources.



Thank you
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