This Week in C5150

» Today:
— Networking and the Internet
— Trick-or-Treat Protocols
» Wednesday:
— How to make a dynamic web site using HTML,
SQL, Python
» Friday: Return to Models of Computation

EELES Mal 35EE Lewiesw 38 TrwsrweTrmad

2 il o S

Who Invented the Internet?
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Who Invented Networking?
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What is a Network?

A group of three or more connected
communicating entities
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Beacon Chain Networking

Thus, from some far-away beleaguered
island, where all day long the men have
fought a desperate batde from their city
walls, the smoke goes up to heaven; but no
sooner has the sun gone down than the
light from the ne of beacons blazes up and
shoots into the sky to warn the neighboring
islanders and bring them to the rescus n

their hips. Hiad, Homer, 700 BC

Oraim ol besoo’™s shorebed Soamimemnen™s n=tum [~120080),
e on Gneek pE=ks o= 500k,
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Pony Express

o April 1850 — October 1861
» Missouri to California
—10days
— 10-15 miles per horse, ~100 miles per rider

» 400 horses total (not per station like
Kahn's)
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Measuring Networks

« Latency
Time from sending a bit until it amives
seronds (or ssconds per geographic distance)
« Bandwidth
How much information can yvou transmit per
time unit
hit=s per secomnd
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Latency and Bandwidth
« Napoleon's Mebworl: Paris to Toulon, 475 mi
« Latency: 13 minutes {1.65 per mile)
— What is the delay at each signaling station, how
many stations to reach destination
— At this rate, it would take ~1 hour to get a bit from
California
» Bandwidth: 2 symbals per minute (98 possible
symbals, so that is mlﬁ:lf'rts par mE‘nuIE
— How fast can signalers make symbols
— Az this rate, it would take you about 9 days to get
psi.op
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Improving Latency

+ Less transfer points
— Longer distance=s befwe=en tran=fer painls
— Semaphon=s: how far can you see= deardy
= Tideormpens o hedp, Bt curvatune of Ezrth |5 henc to oresroome
— L=z wires (=ledirical telegraphe, 1837)
+ Faster travel
— Hard to beat =pe=d of light (s=maphore network)
— El=cirons in copper braved about 13 speed of light
+ Faster transfers
— Feplace Fumans with machines

CHLED Ml ST Lawirn 3B Tk I:'.i|||i._|:.|_'5.:||::'..

How many transfer points
between here and California?
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Improving Bandwidth

+ Faster transmission
— Train sgnalers to move s=maphore fMags aster
— Use= =ymething === phrysically demeanding to transmik
= Bigger pipes
— Have mulliple signalers fren=mit =very offver letier at
the same= Lime
« Batter encoding
— Figure gut how o mde more= than 98 symbols with
semaphare signal
— Morse mde (1640=)
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Maorse Code

Re=present efters willhh ==rnes of
=horl and long eledtrical pulses

Circuit Switching

» Reserve a whole path through the network
for the whaole message transmission
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Packet Switching

s Use ane link at a time

¥ W = &r
L I-I IF=
Pariz ﬁ+'p 1. yon Traken
Inferi=se messeges — send
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Circuit and Packet Switching
s (Land) Telephone Network

— Cirauit: when you dial 2 number, you have a
reservation on a path through the network
until you hang up

» The Intermat

—Packst: messages are broken into small
packets, that find ther way through the
network link by link
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