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A set of interconnected devices that can communicate with each other

What is a Computer Network?



Three pillars of computing systems

Why Computer Networks?

Networking turns isolated machines into powerful systems

Compute: CPU, GPU Storage: Disk, RAM Communication: Network



What is the Internet?

Internet

mobile network

home network

enterprise
          network

national or global ISP

local or 
regional ISP

datacenter 
network

content 
provider 
network

Network of Networks



Internet: Mankind’s Largest Engineered System



“Fun” Internet-connected devices

Web-enabled toaster +
weather forecaster

Internet phones

Slingbox: remote
control cable TV

Security Camera

IP picture frame

Internet 
refrigerator

Tweet-a-watt: 
monitor energy use

sensorized,
bed
mattress

Amazon Echo

Others?
Gaming devices

cars

scooters

bikes

Pacemaker & Monitor

AR devices

Fitbit

diapers



Internet Supports Critical Infrastructure



Internet Supports Critical Infrastructure

Important to understand the what/why/how of computer networks, 
especially as computer engineers



A Brief History of the Internet

1972: ARPANET public demo 2017: Internet Map by CAIDA



A Brief History of the Internet

Transformation: A single network  → Network of networks (Research) →  Social and economic infrastructure



How Does The Internet Work? 



Unique Systems Concepts in Networking

Concept Explanation

Layering
Modular design: Application → Transport → Network 
→ Link → Physical

Decentralization Each network runs independently; no global controller

Scalability Billions of devices → hierarchy, caching, CDNs

Performance tradeoffs Latency vs. throughput vs. reliability

Emergent behavior Global patterns from local rules (routing, congestion)



▪ Scale is a continuous challenge

▪Newer applications (e.g., AR/VR, ChatGPT)

▪ Security, Privacy

▪ Effective Network Management

▪ Sustainability

Are We Done Developing the Internet?



▪What and why of Computer Networks

▪How the Internet evolved

▪How the Internet operates

▪What keeps it intellectually alive

Summary
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