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What is a Computer Network?

A set of interconnected devices that can communicate with each other




Why Computer Networks?

Three pillars of computing systems

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

Networking turns isolated machines into powerful systems
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“Fun” Internet-connected devices
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Internet Supports Critical Infrastructure
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From Wikipedia, the free encyclopedia ‘ ‘ m

On December 23, 2015, the power grid in two western oblasts of Ukraine was hacked, which resulted in power outages for roughly

230,000 consumers in Ukraine for 1-6 hours. The attack took place during the ongoing Russo-Ukrainian War (2014-present) and is —
attributed to a Russian advanced persistent threat group known as "Sandworm".I'! It is the first publicly acknowledged successful ( _

cyberattack on a power grid.[?]
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Major global MlCI’OSOft outage grounds planes and locks
people out of bank accounts

Microsoft's Azure cloud computing service has been severely disrupted, with airlines and banks among those affected o
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Important to understand the what/why/how of computer networks,
especially as computer engineers




A Brief History of the Internet
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2017: Internet Map by CAIDA



A Brief History of the Internet

Internet Evolution Timeline

ARPANET @€mail + DNS Dot-Com Boom Social Media + Web 2.0 5G +IoT
1\ 1970s T 1990s ]\ 2000s 2010s
1969 19803 l Late 1990s 2000-2010s 2020s
\/,
TCP/IP www Proadband Cloud Computing
Mobile Internet Streaming Services

Transformation: A single network = Network of networks (Research) = Social and economic infrastructure
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Unique Systems Concepts in Networking

Concept

Layering / Heowo to hardle

Decentralization

Scalability

Performance tradeoffs

Emergent behavior

complenity

Explanation

Modular design: Application - Transport - Network
— Link - Physical

Each network runs independently; no global controller

Billions of devices = hierarchy, caching, CDNs

Latency vs. throughput vs. reliability

Global patterns from local rules (routing, congestion)



Are We Done Developing the Internet?

= Scale is a continuous challenge

= Newer applications (e.g., AR/VR, ChatGPT)
= Security, Privacy

= Effective Network Management

= Sustainability



Summary

* What and why of Computer Networks
= How the Internet evolved
= How the Internet operates

" What keeps it intellectually alive
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