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Brief History of the Internet
- ARPANet (1966-67)

- Goal: Network academic computers
- UCLA, SRI, UCSB, Utah (1969)

- NPLNet in the UK around the same time

- 1971 ➡   ~20 ARPANet nodes
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The Internet is Massive
- ~22 billion estimated # of Internet connected devices in 2020

- ~30 billion estimated # of Internet connected devices in 2023

- ~4 exabytes daily global traffic in 2017
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The Internet is Massive
- ~22 billion estimated # of Internet connected devices in 2020

- ~30 billion estimated # of Internet connected devices in 2023

- ~4 exabytes daily global traffic in 2017

- ~13 exabytes daily global IP traffic in 2022



The Internet is Massive
- ~75% of all Internet traffic is video in 2017
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The Internet is Massive
- ~75% of all Internet traffic is video in 2017

- ~82% of all Internet traffic is video in 2022
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The Internet is Contentious
Netflix beings to pay $
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The Internet is Fragile
“Our engineering teams have learned that configuration changes 
on the backbone routers that coordinate network traffic between 
our data centers caused issues that interrupted this 
communication.

This disruption to network traffic had a cascading effect on the 
way our data centers communicate, bringing our services to a 
halt.”

[fb.com]
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The Internet is Fragile
Someone in Google fat-thumbed a Border Gateway Protocol (BGP) 
advertisement and sent Japanese Internet traffic into a black hole.

[…] the result of which was traffic from Japanese giants like NTT and KDDI was 
sent to Google on the expectation it would be treated as transit.

The outage in Japan only lasted a couple of hours, but was so severe that […] 
the country's Internal Affairs and Communications ministries want carriers to 
report on what went wrong.



The Internet is Fragile

“Human factors are responsible

for 50% to 80% of network outages”



Protocols



What is a Protocol?
Human protocol:
● “Do you have the time?”

Network protocol:
● Computers rather than humans
● All Internet communications governed by protocols (IETF RFCs)

Rules for:
● specific messages sent
● specific actions taken when message received, or other events

Protocols define the format, order of messages sent and received among network 
entities, and actions taken on message transmission, receipt 



What is a Protocol?


