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OS Study Guide

Study Guide: The Purpose and Role of Operating Systems

I. Introduction to Operating Systems

An Operating System (OS) is the foundational software that manages hardware and software
resources on a computer. It acts as an interface between the user, applications, and hardware,
ensuring all components work together effectively.

Core Purpose
o Translates user commands into actions

e Manages communication between software and hardware
e Provides services and structure for file, memory, and device management

1. Major Roles and Functions of Operating Systems

1. Interface Between Applications and Hardware

e Acts as a layer of abstraction.
o Allows software to run on a variety of hardware without customization.
e Ensures compatibility and communication across devices and applications.

2. Disk Management

« Organizes data on storage devices like a warehouse with aisles and shelves.
o Creates folder structures to help organize files.
o Tracks where file data is stored and reassembles it when accessed.
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3. Memory Management

e Organizes RAM usage by software.

e Prevents one application from accessing another’s memory—<critical for security and
stability.

o Allocates memory as needed and reclaims it when no longer used.

4. Process Management and Scheduling

e Processes are active instances of applications.

e Ensures each process gets fair CPU time.

e Supports multitasking—running multiple apps simultaneously.

o Enables scheduling of tasks (e.g., running scripts or updates at specific times).

5. Application Management

« Handles application behavior during execution.
e Allows users/admins to terminate frozen or malfunctioning processes.
e Supports restarting or reinitializing applications safely.

6. Device Management

o Manages peripheral devices (printers, USB drives, etc.).
e Uses drivers to translate device instructions.
o Coordinates input/output operations and data flow between devices and the system.

7. Access Control and Protection

e Ensures that only authorized users access systems.
o Enforces permissions and data security policies.
o Plays a key role in cybersecurity—restricting access to system resources.
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[11. Types of Operating Systems

1. Desktop Operating Systems

e Used on personal computers (PCs, laptops, workstations).
e Common examples:
o Microsoft Windows
o Apple macOS
o Linux (various distributions)
e Chrome OS / Chromium OS - lightweight, cloud-focused OS for thin clients and
education.

2. Mobile Operating Systems

e Run on smartphones and tablets.

o Examples include:
o AppleiOS (iPhone), iPadOS (iPad)
o Google Android
o Windows Mobile (now deprecated)

3. Server Operating Systems

e Optimized for file sharing, web hosting, and network services.
o Common types:
o Windows Server
o Linux distributions (e.g., Ubuntu Server, CentOS, Red Hat)
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4. Embedded Operating Systems

e Foundin IoT devices, appliances, vehicles, industrial systems.
o Lightweight and stored in firmware.
o Examples include:
o RTOS (Real-Time Operating Systems)
o Custom Linux-based OS for specific hardware
o Designed for specific tasks with limited computing power.

V. Key Takeaways

o Operating Systems = Bridge between applications and physical hardware.
e They manage key areas:
Disk
Memory
Processes
Applications
Devices
o User Access & Protection
e There are different OS types for different use cases:
Desktops (Windows, macOS)
Mobiles (i0OS, Android)
Servers (Windows Server, Linux)
Embedded (loT-focused)
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