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What is a network?




What is a network?

Wikipedia:

A telecommunications network is a hetwork of telecommunications links
~and nodes arranged so that messages may be passed from one part of the
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Why is networking interesting?

or, why am | here?

Many people use it, few understand
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History of networks

or, how did we get here?

Communication

Telecommunication




Long distance communication

Letters by messenger

Physical objects
Limited speed, reliability, security
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Telegraph: Electronic communication

In US, telegraph invented in 1837 by Samuel Morse
10 miles at 10 words/minute




Engineering the telegraph

How to

encode information?
feed in/output information?




Example: Encoding information

How to convert messages to electrical signals?

A/ B/ C/ D/ Eoeeeeef




Telephony

Provides auditory telecommunication
Didn’t require trained operator

- Uses microphone/speak
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ker and electric circuit




Example military telephone (EE-8)




Scaling telephony

1876: Each pair directly connected
Did not scale
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Scaling telephony

1876: Each pair directly connected
Did not scale




Scaling telephony

1876: Each pair directly connected
Did not scale




Telephone switch
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Telephony milestones

1881: Using twisted pair for local loops
1885: AT&T formed

1892: Automatic telephone switch

1903: Three million telephones in US
1915: First transcontinental cable

1927: First transatlantic telephone service
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Scaling telephony (again

© ©

Connections between switches
required wires
One wire = one ca




Scaling telephony (again

© ©

Connections between switches
required wires
One wire = one call




Scaling telephony (again

© ©

Connections between switches
required wires
One wire = one call




Summary of telephony

Communication a problem before computers

Will see similar challenges in computer networks
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On to computer networks

Networks designed for computer communication
As opposed to (direct) human communication
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What distinguishes networks?

from the end-user perspective
Services they provide
Postal network, telephone network, telegraph network
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What are the components?

Links
Copper, fiber, wireless, satellite Protocols/standards
TCP, IP, Ethernet
Interfaces
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Example components

Links nterfaces Routers
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Example links

Point-to-point




Networks differentiated by

Geographical area
PAN, LAN, MAN, WAN




Networks differentiated by

continued

Right to use

Private: enterprise networks, airline reservations
Public: telephony, Internet




The Internet

What distinguishes it from other networks?
Open, public, decentralized, heterogeneous
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History of the Internet

1970s: Research project, funded by DoD
56 Kbps, tens of computers

19805 ARPANET and MILNET spI|t
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Internet structure

Divided into tiers
Tier 1: AT&T, Level 3, NTT, etc...
Tler2 Deustche Telekom, FranceTeIecom British Telecom, etc...
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Example: AT&T’s network
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Internet growth

Internet Domain Survey Host Count

Source: Internet Software Consortium (www.isc.org)
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1970s
1980s
1980s
' 1999§
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Internet applications

. Shared access to computing (telnet)
: Shared access to data (FTP, NFS)
: Communication (email, USENET)
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What's next?

Electronic commerce (already there)
Internet-based entertainment (already there)




Final words

It’s all about communication

Internet has made communlcatlon (essentlally) free
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