
Fundamentals of Operating Systems (OS) 

An Operating System (OS) is the software that acts as an interface 

between the hardware of a computer and the applications or users. It 

manages the hardware resources and provides services for computer 

programs. 

 

1. What is an Operating System? 

An operating system is system software that controls and coordinates 

the use of computer hardware and provides an environment where 

applications can run efficiently. 

Examples of Operating Systems: 

• Desktop OS: Windows, macOS, Linux 

• Mobile OS: Android, iOS 

• Specialized OS: Embedded systems, real-time operating systems 

(RTOS) 

 

2. Main Functions of an Operating System 

1. Process Management: 

o The OS manages processes, which are running programs. 

o It ensures fair use of CPU time by switching between 

processes (multitasking). 

Example: Opening a browser, music player, and editor simultaneously. 

2. Memory Management: 



o Allocates and manages memory (RAM) for applications and 

processes. 

o Ensures no process interferes with another process's 

memory. 

Example: Ensuring your game and browser don’t overwrite each 

other’s data in memory. 

3. File System Management: 

o Organizes and manages data stored on storage devices like 

hard drives. 

o Provides access methods like read, write, and delete. 

Example: Browsing files using Windows Explorer or macOS Finder. 

4. Device Management: 

o Controls and communicates with hardware devices (printers, 

keyboards, disks). 

o Uses device drivers to translate OS commands into 

hardware-specific instructions. 

Example: Printing a document or copying files to a USB drive. 

5. Security and Access Control: 

o Protects data and resources from unauthorized access. 

o Manages user authentication (passwords, biometrics). 

Example: Ensuring only the admin can install new software. 

6. User Interface (UI): 

o Provides an interface for users to interact with the system. 

o Can be command-line-based (CLI) or graphical (GUI). 



Example: Windows has a GUI; Linux supports both CLI and GUI. 

 

3. Types of Operating Systems 

1. Batch Operating System 

o Processes tasks in batches without user interaction during 

execution. 

o Example: Early punch-card systems. 

2. Time-Sharing Operating System 

o Allows multiple users to share resources simultaneously by 

switching rapidly between tasks. 

o Example: UNIX. 

3. Distributed Operating System 

o Manages a group of computers to appear as a single system. 

o Example: Google Cloud infrastructure. 

4. Real-Time Operating System (RTOS) 

o Processes data in real-time, ensuring immediate response. 

o Example: Systems controlling robots or medical devices. 

5. Embedded Operating System 

o Designed for specific hardware in embedded devices like 

appliances. 

o Example: OS in washing machines or smart TVs. 

 

4. Key Concepts in Operating Systems 



1. Processes and Threads: 

o A process is a running program, while a thread is the 

smallest unit of a process that can execute. 

Example: A browser (process) can have multiple tabs (threads). 

2. Scheduling: 

o Determines which process gets CPU time. 

o Types: First-Come-First-Serve (FCFS), Shortest Job Next 

(SJN), and Round Robin (RR). 

3. Deadlocks: 

o A situation where two or more processes are stuck waiting 

for each other’s resources, causing a standstill. 

o Example: Two trains on a single track facing each other. 

4. Virtual Memory: 

o A technique to use hard drive space as additional RAM to 

run larger programs. 

o Example: Running memory-intensive games on systems with 

limited RAM. 

5. I/O Management: 

o Handles input/output devices (keyboard, disk, network). 

Example: Reading a file from the hard drive. 

 

5. File System in OS 

• File Structure: Data is stored in files organized in directories or 

folders. 



• File Access Methods: 

o Sequential Access: Files read in order. 

o Random Access: Files read from any position. 

• File Permissions: Control who can read, write, or execute files. 

 

6. User Interfaces 

1. Command-Line Interface (CLI): 

o Text-based interface where users type commands. 

o Example: Linux Terminal. 

2. Graphical User Interface (GUI): 

o Visual interface using windows, icons, and menus. 

o Example: Windows desktop environment. 

 

7. Popular Operating Systems 

1. Windows: User-friendly with a GUI, widely used in personal and 

business environments. 

2. Linux: Open-source, customizable, and widely used in servers and 

development. 

3. macOS: Known for its sleek design, used in Apple devices. 

4. Android: Most common mobile OS, based on Linux. 

5. iOS: Apple’s mobile OS, known for security and performance. 

 

8. Applications of Operating Systems 



1. Personal Computing: Running apps and managing resources on 

desktops or laptops. 

2. Servers: Handling requests and managing resources for websites, 

databases, etc. 

3. Mobile Devices: Running apps and managing hardware on 

smartphones and tablets. 

4. Embedded Systems: Managing hardware in specific-purpose 

devices like ATMs. 

 


