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What Are We Talking About?

The Internet is a global system of interconnected
computer networks that use the standard Internet
protocol suite ... to serve billions of users worldwide.
It is a network of networks... linked by a broad array of
electronic, wireless and optical networking
technologies.

--a well-known infallible source of conventional

wisdom

Cyberspace. A consensual hallucination experienced
daily by billions of legitimate operators...A graphic
representation of data abstracted from the banks of
every computer in the human system. Unthinkable
complexity. Lines of light ranged in the nonspace of the
mind, clusters and constellations of data...

Wm. Gibson, “Burning Chrome” 1982

Visualization from Opte Project
Asia Europe/Africa

North America
(RFC1918)



(Why is it always night in
cyberspace?)




o What makes a "technology”':
Devices

Your Web Server to go.
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3 What makes for a
"technology"?: Content
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Looking for the Internet:
W was right!

The "internet": a technology, a channel, a medium, a
"place,” a set of applications...?

Contrast "radio," "television" etc.

a technology?

a network!?

a set of applications?

a communications channel?
media?

a place?

’a vast unintended
consequence”

8



’) Inventions, Technologies, Applications, Media:
not an easy story to tell

Inventions Technology Applications Media Genres
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Government
Regulation

Military
requirements

Commerce/
economics

"un systéme ou tout se tient"
"a system where all is connected.".

The

| 4/

Public Opinion/
civil society

Cultural
Setting

Internets
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Technology +
infrastructure
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Technological
Bases of the Web

Communications protocols/Packet switching
Physical Networks

Addressing system

Hypertext transfer protocols

Browsers/ Graphical browsers

Indexing & search
Broadband




Communicating

intra-machine

time-sharing




Communicating

different machines

computer to printer
[the stock ticker]

Ethernet: computer to printer
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Communicating

different machines

computer to printer
[the stock ticker]

Ethernet: computer to printer

Bob Metcalfe at Xerox
PARC in 1973 e o e entmey 4 P A




The Sixties Setting

The New Hork Times. =7

Doctor Strangelove (Stanley SOVIET FIRES EARTH SATELLITE INTOSPACE
. IT IS CIRCLING THE GLOBE AT 18,000 M. P. H.:
Kubrick), 1964 "APHERE TRACKED IN 4 CROSSINGS OVER . &




Technological Beginnings:
Packet Switching

Switching also maximizes
network efficiency...

Donald Davies proposed
UK network 1967




Technological Beginnings:
The Arpanet

1969: ARPA (Advanced Research Projects Agency of DOD)
(later DARPA) creates Arpanet, linking time-sharing computers
at four (later 20) research sites by telephone lines.

S a Tapeevier 1971

Arpanet 1971




Technological Beginnings:
60s & 70s

1971: File Transfer Protocol (FTP) permits easy exchange
of files between sites.

1974 Bob Kahn and Vin Cerf ("Father of the Internet")
demonstrate Transfer Control Protocol (TCP), which
enables machines to route & assemble data packets.)




The First “Internet’:
Proof of Concept

1977: Demonstration of internetworking from GG
Bridge to Norway, London, via satellite to W.Va,, &
Menlo Park w/ no loss of signal

BANCISTIO BAY AREA

MEREY RADND NET

ARPANET

BOLT BERANLE AND NEWW AN
CAMBMIDGE MASIACWUSETTS Y,
= s ascsmses ..‘----—..—----.--...-’.A .
'l

PACKEY

BAGHD WA T

SEMANG E1TARL s
. . KALLER NOSW
AT Wy ~
LANTS STATION N NoRsas
1 < s \ T
\
" INTELSAY Y
PANK - g A
oA Sepayel -
s
s
%0 COORMILLY COWNS TANUSL SWVEOSN
e — ) ENGLAND EANTH STATION
) PACKET BADW MAFEATEN LANTH ETATION
) amraser e v ATLANTIC PACKET pry SESTISUORR PSP
> ' e SATELLTE s
arohor UNIVERSTY COLLEGE LOMDOMN
) sarniuTe ae e LONDON. ENGLAND
] INTERNE TWORE GATEMAY

\wvlwvv CF SOUTslAN CALIFCANRA
PACKET MADID STATION INFOMMA FION SOIENCES INSTITUTE
INTERAME TRWORE GATERA Y MARNA DEL BEY. CALIFOMGA

w———PATH CF PACKEYS




Internet Development:80s

1980's: NSF funds national backbone to connect computer research centers.
Other gov't-funded networks (BITNET, CSNET) emerge.

1980 Usenet established at UNC Chapel Hill as “the poor man’s
ARPANET.” User groups classified as comp., news,, rec., talk., etc.

1980's: Commercial networks begin to emerge.

1983: Domain Name System (DNS) introduced to keep up with growing
number of hosts, introduces domain names .com, .gov, .mil, .edu, etc.

“symbolics.com” is first .com registrant

Late 1980's: First Internet Service Providers emerge

1990: ARPANET shuts down

1991: NSF removes all restrictions on commercial use of Internet



Internet Development:80s

1980's: NSF funds national backbone to connect computer research centers.
Other gov't-funded networks (BITNET, CSNET) emerge.

1980 Usenet established at UNC Chapel Hill as “the poor man’s
ARPANET.” User groups classified as comp., news., rec., talk., etc.

1980's: Com
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The Origins of Email

1971 First network email program created by Ray
Tomlinson at Bolt, Beranek & Newman (BBN), with

"USER@hostname.domain" addressing system.

But public access to email doesn't begin until 1988, when
MCI mail is linked to the Internet

1975: 15t email client MSG (permits “forward,” “reply”)

Email becomes ARPANET’s most popular service
(“unplanned, unanticipated, and mostly unsupported”—

Admin. Report)




The Emergence of the WWW

1945: Vannevar Bush writes "As We May Think" in The Atlantic;
envisions Memex machine to follow links between documents on
microfiche

1965: Ted Nelson coins the term "hypertext” to describe
"compound documents" formed by links among documents

1990: Tim Berners-Lee of CERN coins the term "World Wide
Web"; develops HTTP protocol for transmitting hypertext
documents between clients and servers and and first Web

browser making use of hypertext links.

World Wide Web

The WorldWideWeb (W3) is a wide-asca hypermedia information retrieval initiative aiming 10 give usiversal access 10 a i

Everyting tere is online about W3 is Eeked directly or indirectly 1o this d Joding an grocutive summary of ty
Asked Questions .

>
Pointers 10 the workd's calise informasion, subiocts . W3 servers, e,
Hslp

on @e browser you are using
Softwas Producss

A list of W3 project compoeents aad their cument sane. (¢-2- Line Mode X11 Yiols . NeXTS%p . Seovers . Tools .
Details of prosocols, formass, peogram interals cic

Puper on W3 and ref

A list of some people involved in the peoject.
A summary of the history of the project.
y - ]

m‘?u‘-hv;u Hie to the web.
g co 3 The First Web

Getting code
Getting the code by anonymous FTP , etc.
Page
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The short happy life of
proprietary services

Gated communities:

ca 1990-: Pay-based online services like AOL,
Compuserve, and Prodigy market connectivity +
proprietary content (games, chat rooms, e-commerce,

instant messaging etc.) to users unfamiliar with
computers.

By 1998, AOL has |15m. Members, but then...
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The Emergence of the WWW

2000: AOL merges w/ Time-Warner

2005: gives away free email acc’ts
2009 spun off by Time-Warner
2010 eliminates chat rooms

201 | acquires Huffington post



in Survey Host Count

The Growth of the WWW

1993: Mark Andreessen's Mosaic browser released
by NCSA, which runs on Windows and permits
easy integration of graphics in Web pages.

CERN announces that W3 technology will be
available free to everyone.

1994: Andressen, now in private sector, releases
Netscape Navigator browser.

1 995: Microsoft releases Internet Explorer bundled
with Windows 95 to compete with Netscape.

1995 AOL makes Internet available to all
subscribers



The Web Takes Off

= Rvlomw 1994-2005: Internet use increases

o rapidly, driven by email, E-
commerce, news & information,
pornography & gambling. By 2005
there are an estimated 100m Web
sites.

~2000- Growth of broadband
enables exchange of audio & video
content; blogs and social
networking sites proliferate, etc.

2005: 68 percent of American adults
and 90 percent of American
teenagers have used the Internet.




| 998: Internet Corporation for Assigned Names and
Numbers (ICANN) established to oversee assighment of
domain names and IP addresses, formerly under control
of US government.

Jon Postel




[ )
PRICEY DOMAIN NAMES DO'-‘O“‘(““"

VacationRentals.com 2007
$35m

| 998: Internet Corporation for Assigned Names and
Insure.com 2009 $16m Numbers (ICANN) established to oversee assignment of
Sex.com 2010 $13m domain names and IP addresses, formerly under control

of US government.
Fb.com 2010

by Facebook $8.5m
Diamond.com 2006 $7.5m
Beer.com 2004 $7m
Casino.com 2003 $5m

Slots.com 2003 $5m

Yp.com 2008 2.8m by Yellow
Pages

Jon Postel




THE WALL STREET JOURNAL. = = oemaon

Coalition of the = = The Spending
Disappointed Bender Also Known
asthe' .
CPNION

America's Internet Surrender

By unilaterally retreating from online oversight, the White House |

iy L GORDON CROVITZ

The Intamet is often descrnbed as a mirade of seif-reguiation, which is almost |
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TECH

ICANN debate: Team Obama must
reverse decision on Internet control

Erik Tolford = Bs W

What happens to the internet after the
U.S. hands off ICANN to others?
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Politics of ICANN
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America's Internet Surrender

By unilaterally retreating from online oversight, the White House |

y L GORDON CROVITZ

The Intamet is often descnbed as a miracie of solf-r

Jay Nordinger - Biown The Ecitors - Ukrains and  Kavin D. YR

| ICANN may be opened up to the
influence of nations that do not boast

| traditions of individual liberty and
protected expression. Nat. Review

Todd Stames Judith Miller  Juan Willams KT McFarland  Dr. Keith Ablow Kari Rove  Ric Geenell

This 1s the Obama equivalent of Carter’s
decision to give away the Panama Canal
—only with possibly much worse

consequences.” A former Bush official

Politics of ICANN
NEW REPUBLIC =™ =

THE MAGAZINL
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The misguided freakout over
ICANN

here because your ISP, your operating
i system vendor, your browser maker and

| you are agreeing to map that name to this
online place. Any could change it,
notwithstanding actions of governments
and institutions like ICANN. ...last
week’s news 1s simply about symbolism.
Jonathan Zittrain, The New Republic

........

This weehuend hundreds of people from

i of countries wil gather in Scagapoce o



Disparaties

World Internet Penetration Rates
by Geographic Regions - 2012 Q2
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The Wired World




...hut not so fast

But in much of world, desire for connectivity creates
preference for fixed connections




Faster than we expected

Cisco: mobile connections to hit 10 billion by
2016

By Dan Guoeno | Feb 1500, 2017 o 12 20AM ne--m

Chinese Internet Users - 2 Growth Scenarios
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The Internationalization of
the Web

Initial prevalence of English on the Web

1997 -- Nunberg & Schuetze survey of 2.3 million pages
from Web crawl: 85 percent of content is in English,
including about 35 percent of content in non-English
speaking domains.

Eng. Most common in N. Europe, less-developed nations

2000: Jack Xu Excite@Home; survey of around 600 million
pages: 72% are in English



The Internationalization of the
Web

Relative size of Eng-speaking population in developed
world

Cf. Web penetration, 1997

Web Penetration

................

.................




Fears of English Hegemony...

“The Web is the ultimate act of intellectual colonialism.”
Director of Russian ISP, 1999

“Nearly 70 per cent of the world's Web sites are in

English, at times crowding out voices and views." Kofi
Annan, |12-Jan-04




And Anglophone Triumphalism...

The Internet is "a great force for the Anglification of the
planet.”

“[Thanks to the Internet,] English will be the native
language of a majority of the world by some time in the
next century.” Editor, The Futurist

"There is no retreat from English as the world language;
no retreat from and English-speaking world." Sridath
Ramphal, chairman of Commission on Global
Governance, 1996




Growth of Other Languages on
the Web

Top 10 Languages in the Internet
in millions of users
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East, Latin America...

- ——— —— | g——

Internet Penetration Moves
toward Equalization...

Penetration increases most sharply in Africa, Middle

WORLD INTERNET USAGE AND POPULATION STATISTICS

s . a - - o

'[ Wortd Regions  Population mmmm‘m;m'ms

- (2009 Est) Dec. 3V, M Latest Data % Population) | 2000:2009 = of Table
Africa ~o91.002342]  as514400]  ee21rs00] 0 a7w| 1008w 48 %
Asia 3808070503 114304000| 764435900 201%| sess% 424 %
Eurcpe 8Os 850 8ss| 105008003 428773871 s3o%|  3051% 258 %
Middie Emt - 202.687.005] 1284800 58309546 228%| 18751%]  32%
North America 40831831 108005800| 259,561,000 76.2 % 140.1 %/ 14.4 %
Latin Amenca'‘Caribbean 586 662 468 | 14068919  1869220% $10% 9345% 104 %
Ocoania [ Australia ‘ 34,700,201 | 7.620.480 | 21,110,490 808 Y 1770%! 12%
WORLD TOTAL un aoszooF mmm( uoz.::o.m

mu.f 000 %



Internet Penetration Moves
toward Equalization...

Web page content more heavily English

English N 0. 3%
Russian B 5. 9%
German BN S 9%
Japanese W4 9%
Spanish, Castilian B 4.5%
French W 3.9%
Chinese W 3.2%
Portuguese B2.2%
Italian §1.8%
Polish ¥ 1.7%

Proportion of languages used on home pages, top 10m websites
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The growth of broadband



The growth of broadband

US population w/ broadband access:
2000: 3%

20 I 0: 66% Figure 1: nmdh“::;::nﬁr‘";'j”;ramumunm.
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The growth of broadband

But US lags other developed nations...

OLCD broadband penetration and GOP per capita
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Slowing broadband growth

Rate of growth in broadband

OECD med (wired] broscband p {per 100 iy petag St 20010y '

Us

US brdédband growth slows to a
trickle with only 260,000 new
connections

by Om Malik A

CNET , Nows ; Internot & Media » Broadband growth siows in U.S

Broadband growth slows in U.S.

Following years of double-digit gains, broadband adoption has slowed
with 66 percent of Americans using a high-speed connection at home,
says Pew Internet.

8roadband and Dial-up Adoption, 20001010
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Is broadband a public utility?

Types of broadband access:

Copper wire (DSL, phone lines)

Captive | Cable

Audience Fiber optic
Wifi

he Telecom Industry and Monopol (satellite)

...while “blazing fast” broadband might be important for some users,
broadband speeds in the US are plenty fast enough to satisfy most users.
Forbes

TECH POLCY

Is Broadband Internet Access a Public
Utility?

e e TN Forbes

Nt Lot

10 Reasons To Be More
Optimistic About Broadband
Than Susan Crawford Is

W Geotfroy Manne , Sunscrs




Is broadband a public utility?

“In Seoul, when you move into an apartment, you have a choice of three
or four providers selling you symmetric fiber access for $30 per month,
and installation happens in one day,” Susan Crawford

Captive
Audience
The wireless industry claims that there is extensive competition in the
U.S., including four nationwide operators and seven providers..., but
that’s like claiming that the New York Giants and the Tappan Zee High
School team both play football.

TECH POLCY

Is Broadband Internet Access a Public
Utility?
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Is broadband a public utility?

Forbes ...given the entrenched influence of these companies in Washington,
S o e D.C., many — if not most — of her policy prescriptions seem a tad far-
10 Boasons Tobe Mote fetched. Is the U.S. government about to mandate low-cost broadband

Optimistic About Broadband , , , . ,
Than Susan Crawford Is Internet access for all Americans!? It’s not likely any time soon. Time.

Wl Geottray Manna | Susscrne

...while “blazing fast” broadband might be important for some users,
broadband speeds in the US are plenty fast enough to satisfy most users.
Forbes

THE WALL STREET JOURNAL.

The Joys Of Oligopoly




Readings for April 20

Marshall, Alfred. 1920. “Industrial Organization, Continued. The
Concentration of Industries in Particular Localities,” book IV chapter X
(section iv.x.1-15), in Principles of Economics. London, Macmillan & Co.
(link on Canvas)

Knox, Vicemus. On the Original Intention of Universities vol 2, pp.
149-154 in Liberal Education (1789) Read: pp 149-154 (Google Books,
link on Canvas)

“The Revolution Begins at Last,” Economist, 1995, Sept 30. (reader)




Assignment for 4/22

After discussing the “localization of industry,” Marshall
writes “Every cheapening of the means of communication
... alters the action of the forces which tend to localize
industries.” Many people read this as predicting the end
of industrial "clusters." Knox also suggests that
developing technology may bring about the end of the
university. Choose one of these predictions and show
how and why it has or has not held up.




