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Looking Ba..
The History of the Internet

ARPANET (Advanced Reseach Projects Agency Network)

TCP/IP (Transmisson Control Protocol/Internet Protocol)

NSFNET (National Science Foundation Network)

Desktop computers

Network upgrades
Web Techndogy
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1950s

1957USSR launches Sputnik, first artificial eath
satellit e. In resporse, US forms the Advanced

Research Projects Agency (ARPA) within
the Department of Defense (DoD) to establish US lead
in science and techndogy appli cable to the military.
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1960s

1969 - The Department of Defense Advanced
Reseach Projeds Agency credes an experimental
network cdled ARPANET. This network provides a
test-bed for emerging network tecdhndogies.

ARPANET originally conneded four universities

Node 1: UCLA - (September)

Node 2: SRI - Stanford Reseach Institute (October)
Node 3: UCSB

Node 4: University of Utah
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THE ARPA NE:iwieRe =, .

THE ARPA NeTwoRK
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FIGURE 6.1 Drawing of September 1969 o woncs

(Courtesy of Alex McKenzie) FIGURE 6.2 Drawing of 4 Node Network

(Courtesy of Alex McKenzie)

Thefirst node on ARPANET at University California By the end of the yea there ae four nodes on
Los Angeles (UCLA) on the 2nd of September 1962 the "ARPA NETWORK", as swown in
(Source: "Casting the Net", page 55) ucLA wasthehomeof Schematic ebove. (Source: "Casting the Net",

Len Kleinrock' Sletwork Measurement Center. Doug Engelbart Sletwork  page 56, Seealso The Computer M useum
Information Center resided at SRI. And some of the earliest graphics work

was being done at Santa Barbara and Utah. Timeli ne.)
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1960 s (continued..)

Information Message Processors (IMP) [Honeywell 516 mini
computer with 12K of memory] developed by Bolt Beranek and
Newman, Inc. (BBN) First node-to-node message sent between
UCLA and SRI (October, 1969

First Request for Comment (RFC): "Host Software" by
Steve Crocker (April 9, 1969

Michigan State and Wayne State University establish X.25-based
Merit network for students, faaulty, dumni.
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1970S

1971 ALOHAnet developed by Norman Abrahamson,
University of Hawaii, heat of Ethernet and connected
to the ARPANET in 1972,

1972The National Center for Supercomputing
Applicaions (NCSA) devel ops the telnet applicaion
for remote login, making it easier to conred to a
remote cmputer.

1973FTP (file transfer protocol) isintroduced,
standardizing the transfer of fil es between networked
computers.
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1970S

1972Ray Tomlinson (BBN) writes basic email
message send and read software (March) Larry Roberts
writes first email utility to list, seledively read, file,
forward, and respondto messages (July)

1973Bob Metcdfe' sHarvard Ph.D. Thesis outlines
ideafor Ethernet.

1976Elizabeth 11, Queen of the United Kingdom sends
out an e-mail (various Net folks have emailed dates
ranging from 1971to 1979

UUCP (Unix-to-Unix Copy) developed at AT& T Bell
Labs and dstributed with UNIX one year later.
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1980s

1981BITNET, the "Because It' s Tim&ETwork"
Started as a woperative network at the City
University of New York, with the first conredionto
Yade.

CSNET (Computer Science NETwork) built by a
collaboration o computer scientists and University of
Delaware, Purdue University, University of
Wisconsin, RAND Corporation and BBN through
seal money granted by NSF to provide networking
services (espedaly email) to unversity scientists with
no accessto ARPANET.
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1980s

* 1983Name server developed at Univ of Wisconsin, no longer
requiring users to know the exact path to ather systems.

eInternet Activities Board (IAB) establi shed, replacing ICCB
*Berkeley releases 4.2BSD incorporating TCP/IP.

*EARN (European Academic and Reseach Network) establi shed.
Very similar to the way BITNET works with a gateway funded by
IBM. FidoNet developed by Tom Jennings.

*1984Domain Name System (DNS) introduced. Number of hosts
bregks 1,000

*JUNET (Japan Unix Network) establi shed using UUCP.
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1980s

* 1983The TCP/IP suite of networking protocols,
or rules, becomes the only set of protocols used on
the ARPANET. This dedsion sets a standard for
other networks, and generates the use of the term
"Internet” as the network of networks which ether
use the TCP/IP protocols or are aleto interad
with TCP/IP networks.

* To kegp military and ron-military network sites
separate, the ARPANET splitsinto two networks:
ARPANET and MILNET.
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1980 s Continued..

In 1982and 1983 the first desktop computers began
to appea. Many are equipped with an operating
system cdled Berkeley UNIX, which includes
networking software. This allows for relatively easy
conredion to the Internet using telnet.

*The personal computer revolution continues through
the aghties, making accessto computer resources
and retworked information increasingly avail able to
the general pulic.
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1980 s Continued..

1985-86: The National Science Foundation (NSF) connects the
nation' s $x supercomputing centers together. This network is déed
the NSFNET, or NSENET backbore.

To expand access to the Internet, the NSF supported the
development of regiona networks, which were then connected to the
NSFNET backbonre. In addition, the NSF supported institutions,
such as universities, in their efforts to connect to the regiond
networks.

nnnnnnn

Hereis adiagram of the N< o i B ey -

backbone, asit appeaed in %

rrrrrrr
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1980s

1987 - The NSF awards a grant to Merit Network,
Inc. to operate and manage future development of the
NSFNET backbore. Merit Network, Inc. coll aborates
with IBM and MCI to reseach and develop faster
networking techndogies.

+1988 2November - Internet worm burrows through
the Net, aff ecting ~6,00 of the 60,000 hets onthe
Internet.

#1989 - The badkbore network is upgaded to "T1"
from 56K bps which means that is able to transmit data
at speeds of 1.5milli on bits of data per seand, o
abou 50 pages of text per second.
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1990s
1990 - The ARPANET is dis®lved.

1991 - Gopkler is developed at the University of
Minnesota. Gopher provides a hierarchical, menu-based
method for providing and locating information onthe

Internet. Thistool makes using the Internet much easier.

1992- Internet Society (1ISOC) is chartered
Number of hasts breaks 1,000,000

1993 - The European Laboratory for Particle Physicsin
Switzerland (CERN) releases the World Wide Web
(WWW), developed by Tim Berners-Lee The WWW
uses hypertext transfer protocol (HTTP) and hypertext
links, changing the way information can be organized,
presented and accessed on the Internet.
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1990s

1993 - The NSRNET backbore network is upgraded to
"T3" which meansthat it is able to transmit data & speels
of 45 million bits of data per second, @ about 1400 pages
of text per second.

1993-1994 - The graphical web browsers Mosaic and
Netscape Navigator are introduced and spread through
the Internet community. Due to their intuitive nature and
graphical interface, these browsers make the WWW and
the Internet more gopealing to the general public.

1995 - The NSRNET backbore is replaced by anew
network architecture, called vBNS (very high speed
badkbonre network system) that utilizes Network Service
Providers, regional networks and Network Access Points
(NAPs).
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19%

1995 - Red Audio, an audio streaming techndogy, lets
the Net hea in near red-time

1995Radio HK, the first commercia 24 fr., Internet-
only radio station starts broadcasting

1995NSF establi shes the very high speed Badkbone

Network Service (VBNS) linking super-computing

centers: NCAR, NCSA, SDSC, CTC, PSC
Tedndogies of the Y ear: WWW, Seach engines

Emerging Techndogies: Mohile mde (JAVA, JAVA script),
Virtua environments (VRML), Collaborative todls
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19%

ISP Meltdown: AOL (19 hours), Netcom (13 hours), AT&T
WorldNet (28 hours - email only)

New Y orks' Public Access Networks Corp (PANIX) is dut
down after repeated SYN attadks by a cracker using methods
outlined in a hacker magazine (2600)

Various US Government sites are hacked into and their content
changed, including CIA, Department of Justice, Air Force

MCI upgrades Internet backbore alding ~13,000 ports,
bringing the effective speed from 155Vibps to 622Mbps.

Tedhndogies of the Year: Seach engines, JAVA, Internet
Phore
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1997

2000th RFC: "Internet Officia Protocol Standards"

The American Registry for Internet Numbers
(ARIN) is established to handle administration and
registration of 1P numbers to the geographical areas
currently handled by Network Solutions (InterNIC),
starting March 1998.

Longest hostname registered with InterNIC:
CHALLENGER.MED.SYNAPSE.UAH.

Technologies of the Y ear: Push, Multicasting
Emerging Technologies. Push, Streaming Media.
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1998

Electronic postal stamps become areality, with the US
Postal Service allowing stamps to be purchased and
downloaded for printing from the Web

Network Solutions registersits 2 millionth domain on 4
May.
San Francisco sites without off-city mirrors go offline as
the city blacks out on 8 December.

Technologies of the Y ear: E-Commerce, E-Auctions,
Portals
Emerging Technologies: E-Trade, XML.
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1999

Internet access becomes available to the Saudi Arabian (.sa) publicin
January, Somaliagetsitsfirst ISP - Olympic Computer (Sep), .psis
registered to Palestine (11 Oct)

MCI/Worldcom, the vBNS provider for NSF, begins upgrading the US
backbone to 2.5GBps .

First Internet Bank of Indiana, the first full-service bank available only
on the Net, opens on 22 February

MCIl/Worldcom launches vBNS+, acommercialized version of vBNS

RFC 2550 Proposes the solution of Y 10K and Beyond

Technologies of the Y ear: E-Trade, Online Banking, MP3
Emerging Technologies: Net-Cell Phones, Thin Computing,
Embedded Computing
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2000

The US timekeeper (USNO) and afew other time services
around the world report the new year as 19100 on 1
January.

ICANN selected new TLDs aero, biz, coop, info, museum,
name, pro. These will be available on late 2001.

Internet2 backbone deploys I Pv6.

A Massive DOS attach crippled Y ahoo, Amazon and eBay
in early February.
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2001

Forwarding email becomeillegal in Australiawith the
passing of the Digital Agenda Act on the grounds of
copyright infringement.

.biz and .info are added to the root DNS server on 27t June
with registration beginning in July.
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Summary
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Next Class

Review of Networking Technologies
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