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Introduction

Computer Networks form the backbone of modern software systems.
From web applications and mobile apps to cloud platforms and distributed systems,
everything depends on networking.

This guide explains networking concepts in a clear, structured, beginner-friendly way,
focusing on how data actually moves across systems in the real world.

Why Computer Networks Matter for CS Students

« Essential for backend, mobile, cloud, and DevOps roles
» Required for interviews and final year projects
» Helps understand APIs, servers, databases, and security

» Foundation for cloud computing, loT, and distributed systems

What Is a Computer Network?

A computer network is a group of interconnected devices that communicate and share data
using defined rules (protocols).

Examples:
« Internet
« Local Area Network (LAN)
« Mobile networks

« Cloud data centers

Types of Networks
1.LAN (Local Area Network)
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« Small geographic area

« High speed

« Example: Office or university network
2. WAN (Wide Area Network)

« Large geographic coverage

« Slower than LAN

« Example: Internet

3. MAN (Metropolitan Area Network)

« Covers a city or campus

Network Topologies

« Star - Central hub (most common)
« Bus - Single backbone cable
« Ring - Circular data flow

» Mesh - Highly reliable, expensive

OSI Model (7 Layers)

The OSI model explains how data travels from one device to another.
1. Physical — Cables, signals
2. Data Link - MAC addresses, switches
3. Network - IP addressing, routing
4. Transport - TCP / UDP
5. Session - Session management
6. Presentation — Encryption, compression

7. Application - HTTP, FTP, SMTP

TCP vs UDP



TCP (Transmission Control Protocol)
« Reliable
« Connection-oriented

« Used in: Web browsing, emails, file transfer

UDP (User Datagram Protocol)
» Faster
« No guarantee of delivery

« Used in: Video streaming, online gaming

IP Addressing
An IP address uniquely identifies a device on a network.
Types:

« IPv4 (e.g., 192.168.1.1)

« IPv6 (modern, larger address space)

Private vs Public IP
+ Private: Internal networks

» Public: Internet-facing servers

DNS (Domain Name System)
DNS converts domain names into IP addresses.

Example:

google.com » 142.250.190.14

Without DNS, users would need to remember numeric IPs.

Common Network Devices

+ Router — Routes traffic between networks

« Switch — Connects devices within a LAN



« Modem - Connects to ISP

« Firewall — Network security

HTTP &HTTPS
HTTP

« Stateless protocol

« Used by web applications

HTTPS

e Secure version of HTTP

« Uses encryption (SSL/TLS)

Client-Server Architecture

« Client: Browser or mobile app

» Server: Backend system

« Communication happens using HTTP APls
This model is used in:

« Web applications

« Mobile apps

» Cloud platforms

Mini Project Ideas (Networking-Based)
1. Client-Server Chat Application
2. Simple REST API with HTTP Requests
3. Network Monitoring Tool
4, File Transfer System
5. DNS Lookup Tool

These projects are suitable for final year projects.




Common Mistakes CS Students Make

» Memorizing OSI layers without understanding flow
« Ignoring practical networking tools
« Not understanding HTTP request/response cycle

« Treating networking as theory-only

Key Takeaways

» Networking is a core CS foundation
» Required for backend, mobile, and cloud systems
« Understanding protocols improves system design

« Practical projects strengthen theoretical concepts

Next Learning Recommendation

To complete the CS core stack, continue with:
» Operating Systems
» Database Systems
« Software Engineering

« Distributed Systems

Visit haas.dev for structured CS learning paths, networking projects, and final year project
guides.
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