
_3_1_0__: THE INTERNET WORKS
 

Opti( Fiber 
Glass rods are placed in adraw 
lower and then super-healed, 
allowing miles of hair-lhin optic 
fiber 10 be drown and spooled. 
The fiber allows light to corry far 
more information than electricity 
running over capper wires. 

AT&T places the 
first commercial 
communications 
satellite (Telstor I) 
into orbit. 

Paul Boron of 
RAND develops the 
idea of distributed, 
pocket-switching 
networks. 

The first local 
area network 
(LAN) is devel­
oped at Lawrence 
Livermore Lobs. 

At a meeting of ARPA members, 
Lorry Roberts, Network Project 
Manager, presents the concept of on 
ARPA network to connect and shore 
research among its various sites. 

BBN's Roy Tomlinson creates the 
first software allowing email to 
be sent between computers. 
Email quickly becomes the net­
work', most popular application. 

19621962 

1962 
Joseph Licklider and Wesley Clark publish 
"On-Line Man Computer Communication:' 
discussing their "Galactic Network" concept 
that would allow people to access data from 
any site connected through a vast network. 

case a missile took out part of the system. The best way to do this 

would be to break each message into blocks and send each block 

separately over that network, avoiding any parts that aren't working. 

A specific distributed military network was never built, but a few 

years later ARPA began looking for a way its members could distrib­

ute messages and data among themselves so they could take advan­

tage of each other's research. They came up with the idea of a 

distributed network called ARPAnet, built around something called 

interface message processor (IMP), which connected computers at 

university research centers. IMP also incorporated a technology 

called TCPliP, developed at the National Science Foundation. 

Standing for transmission control protocol/Internet protocol, TCPliP 

calls for breaking up messages and data into packets to which 

addressing information, error correction code, and identification are 

added. The packets can all travel to their destination over the distrib­

uted network, and a computer on the other end checks for mistakes 

and pieces them together in the right order. In 1969, computers at 

universities allover the country were linked to ARPAnet. The first let­

ter sent over the new network was an "L" sent from UCLA to the 

Stanford Research Institute. 

The ARPAnet continued to expand until, in 1972, it connected 

23 host sites. By 1975, one new installation was being added each 

month. Meanwhile, other types of networks, such as the Computer 

Science Network (CSNET), designed to be a less expensive version of ARPAnet, sprang up 

across the country. In 1974, researcher Bob Kahn and Yint Cerf came up with the idea of 

a "network of networks" that would let dissimilar networks communicate with one another. 

By 1982, different networks were adopting TCPliP as their communications standard, and 

the term "Internet" was used for the first time. A year later, a gateway was set up between 

CSNET and ARPAnet using TCPliP as a common standard so people on the two networks 

could communicate with each other. 

1964 19721967 

1965 
Thomas Merrill and Lawrence 
Roberts set up the first WAN (wide 
area network) between MIT's Lincoln 
Lab TX-2 and System Development 
Corporation's Q-32 in California. 

1969 
ARPANET IMP #2 is installed at the Stanford Research Institute, Menlo 
Pork, California, and connected to SRI's SDS-940 Timesharing system 
and IMP #1. Several days later, Chorley Kline, on undergraduate stu­
dent at UCLA, becames the first user of the ARPAnet when he types 
the letter "L" il1to the Sigmo-7 and it is received on the SRI system. 
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A high-speed 156Kbps) backbone was built by the NSF to connect five supercomputing centers. 

All the transmission time wasn't used, so the NSF agreed to let local networks connect to each other 

through the backbone. The Internet was born, even if people didn't realize it yet. For years, the 

Internet was the territory of colleges and defense contractors. As the Internet grew, many of the 

people who nursed it through its infancy were dismayed when, in 1991, the NSF lifted restrictions 

on the commercial use of the Net. The first time someone sent out advertising over the Internet-a 

practice destined to earn the name spam-reactions among Internet purists were angry and vocal. 

And equally futile. The Internet and the World Wide Web, a section of the Internet developed to lift it 

out of its text-only origins into the world of graphics, sound, and video, had lives of their own. The 

imp was out of the bottle, and today what started as a modest experiment in communicating is grow­
,; 
; ing at a rate of 100-200 percent a year. 
r 

KEY CONCEPTS~ 
ADSL Asymmetric Digital Subscriber Line: 
Modems attached to twisted pair copper wiring 
that transmit from 1.5Mbps to 9Mbps downstream 
(to the subscriber) and from 16Kbps to 800Kbps 
upstream, depending on line distance. 

analog A signal that can toke on any value in 
a range. 

asymmetrical Provides different data rates in 
the upstream and downstream directions, where 
upstream is the direction from the end-user to the 
network, and downstream is the direction from the 
network to the user. 

bandwidth The capacity of a channel to carry 
information. Measured in hertz (kHz or MHz) for 
analog transmission media, and in bits per second 
(kbps or Mbps) for digital transmission media. 
Literally, the width of a band of electromagnetic 
frequencies being used to send data. Wider band­
widths can deliver more information at the some 
time or send a given amount of data faster. 

bridge A device that connects a local area net­
work (LAN) to another local area network that uses 
the same protocol-for example, Ethernet to 
Ethernet or token ring to token ring. 

broadband A term for high-speed, high-capac­
ity Internet and data connections.
 

backbone The highest speed Internet or net­

work routes, off which branch regional and local
 
networks that make up the body of the Internet.
 

browser A PC program that displays informa­
tion from the Internet.
 

channel A transmission path between two
 
points. Channel usually refers to a one-way path,
 
but when paths in the two directions of transmis­

sion are always associated, the term channel can
 
refer to this two-way path.
 

client A computer or software that depends on
 
another computer-a server-for data, other pro­

grams, or the processing of data. Part of a client­

server network.
 

r 1974 
Bob Kahn and Vint Cerf jointly author a 
paper that addresses the issue of joining 
dissimilar networks via a gateway to cre­
ate a "network of networks"-the Internet. 

1976 
Queen Elizabeth 
90es online with the 
First royal email 
message. 

1979 
Kevin MacKenzie sends 
the first ever emoticon in 
a message to the 
MsgGroup. The first is-j, 
meaning tongue-in-cheek. 

1982 
The First PC LAN is demonstrated at 
the National Computer Conference 
by Drew Major, Kyle Powell, and 
Dale Neibour. Their software would 
eventually became Novell's NetWare. 

1 1973 
Bob Metcalfe at Xerox's Palo Alto Research Center (PARe) devel­
ops a means to manage communications between numerous 
computers connected to a high-speed conduit using a technique 
called carrier sense multiple access/collision detection 
(CSMA/CD). He calls this means of communicating Ethernet. 

1 1978 
Vint Cerf, Steve Crocker, and Danny Cohen 
create a plan to separate TCP's routing func­
tions into a separate protocol called the 
Internet protocol (lP). Error handling and data­
gram functions would remoin a part of TCP. 

1 1983 
Acellular­
phone 
network is 
created. 

1 1983 
The Internet becomes 
a reality when the 
ARPAnet is split into 
military and civilian 
sections. 
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distributed network A network in which cru­
cial files are spread across several servers. This 
eases the demand that would be made on a single 
server while safeguarding data, because informa­
tion is stored on multiple servers, usually overlap­
ping so that all data is available in its entirety even 
if one or more of the servers crashes. 

domain A group of computers on a network 
that are administered as a unit, usually by the 
same company or organization. 

downstream Refers to "host to end-user" 
(receive, download) direction.
 

DSL Digital Subscriber Line (DSL) technology pro­

vides a dedicated digital circuit between a resi­

dence and a telephone company's central office,
 
allowing high-speed data transportation over exist­

ing twisted copper telephone lines.
 

dynamic IP addressing An IP address is 
assigned to the customer for the current session or 
some other ISP-specified amount of time. 

email Electronic mail sent within a network or 
over the Internet. 

firewall A security device that controls access 
from the Internet to a local network. 

gateway Hardware and software that link two 
networks that work differently, such as a Novell 
and a Windows NT network. 

GIF File extension for graphics interchange For­
mat; a compressed, bitmapped graphics format 
often used on the Web for animated graphics. 

HTML Hypertext Markup Language, the coding 
used to control the look of documents on the World 
Wide Web. 

http Part of a URL that identifies the location as 
one that uses HTML.
 

hub A device where various computers on a net­

work or networks on the Internet connect.
 

1985 1989 

Internet A worldwide network with more than 
100 million users that are linked for the exchange 
of data, news, conversation, and commerce. The 
Internet is decentralized; that is, no one person, 
organization, or country controls the Net or what is 
available through it. 

IP (Internet provider) A computer system that 
provides access to the Internet. AOL, Concentric, 
and most phone companies are IPs. Also stands for 
Internet Protocol, a format for contents and 
addresses of packets of information sent over the 
Net. Part of TCPliP. 

IP address An identifier for a computer or 
device on a TCPliP network. l\Jetworks using the 
TCPliP protocol route messages based on the IP 
address of the destination. The format of an IP 
address is a 32-bit numeric address written as four 
numbers separated by periods. Each number can 
be zero to 255. 

link Text or graphics on a Web page that lead 
you to other pages if you click on them. 

local area network (LAN) A more or less self­
contained network (that can connect to the Internet), 
usually in a single office or building. 

network interface card (NIC) A expansion 
board that allows a PC to connect to a network. 
Most NICs are designed for a particular type of net­
work. 

peer-to-peer A network in which there is no 
central server. All PCs on the network are peers and 
can perform the duties of a host and client at the 
same time. 

POTS Plain Old Telephone System; basic analog 
telephone service with no frills from digital technol­
ogy. 

router A device that routes data between net­
works using IP addressing. Routers provide firewall 
security. 

1990 1991 1991 
The National Science Foundation (NSF) creates a national, 
high-speed (56Kbps) "bockbone" network (NSFNET) connect­
ing five supercomputing centers, most notably NCSA. NSF 
agrees to democratize the Net by allowing local networks to 
interconnect to the "backbone" and thereby each other. 

The first gateways between private electronic 
mail carriers and the Internet are established. 
CompuServe is connected through Ohio State 
University and MCI is connected through the 
Corporation for National Research Initiative. 

The num­
ber of hosts 
exceeds 
300,000. 

The World 
Wide Web 
(WWW)is 
released 
by CERN. 

Linus 
Torvalds 
announces 
Linux ver­
sion 0.02. 

1 1986 1 1988 1 1988 1 1990 1 1991 
Albert Gore (D-TN) The NSFNET back­ The Internet Worm is A happy victim of its own The number of Internet hosts breaks 600,000. 
introduces the bone is upgraded to released by Robert unplanned, unexpected success, NSF lifts restrictions on the commercial use of the 
S 2594 Super­ Tl (l.544Mbps) and Morris Jr., affecting about ARPAnet is decommissioned, NSFNET bockbone. The NSFNET backbone is 
computer Network handles more than 75 6,000 of the 60,000 leaving only the vast network-of­ upgraded to T3 (44.736Mbpsl as traffic passes 
Study Act of 1986. million packets a day. hosts on the Internet. networks called the Internet. 1 trillion bytes ond 10 billion packets per month. 
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search engine A program that searches docu­
ments located on the Internet for key words or 
phrases entered by a person browsing the Net. It 
returns a lists of sites, sometimes rated, related to 
the topic searched for. HotBot, Yahoo!, and Excite 
are examples of sites that provide search engines. 

server Part of a network that supplies files and 
services to clients. A file server is dedicated to stor­
ing files, and a print server provides printing for 
many PCs. A mail server handles mail within a net­
work and with the Internet. 

spam Electronic junk mail: Solicitations, usually 
to buy something, that are sent in email to hun­
dreds or thousands of Internet users. 

spiders Programs used by search engines to 
prowl the Web looking for new or changed pages. 
When a spider finds something new, it sends the 
information back to the search engine so it can 
update its index of subject matter and pages. 

I
static IP address An assigned IP address used 
to connect to the Internet. The IP address stays with 
the customer's computer. 

I switch A device that provides communication I, channels among end-users. A circuit switch pro­
vides dedicated paths. 

11 A point-ta-point digital communications circuit 
with 25 channels, each of which carries 64,000r 
bits a second. The channels may be used for data 
or digitized voice. 

TCP/IP Transmission Control Protocol/Internet 
Protocol; actually a collection of methods used to 
connect servers on the Internet and to exchange 
data. TCP/IP is a universal standard for connecting 
to the Net. 

URL Uniform Resource Locator. A Web address 
expressed in English that takes a browser directly to 
a specific web page. 

Usenet The world's largest system of on-going, 
online discussions by people who constitute news­
groups. 

Website A group of World Wide Web pages, 
including a home page with links that lead to other 
pages at that site or on other sites. 

Webmaster The person who maintains a web­
site.
 

wide area network (WAN) Wide area net­

work; a single network that extends beyond the
 
boundaries of one office or building.
 

World Wide Web A loose confederation of
 
Internet servers that support documents formatted in
 
a language called HTML (Hypertext Markup
 
Language) that can include links to other servers,
 
documents, graphics, audio, and video.
 

worm A virus that doesn't infect other pro­

grams. It makes copies of itself, and infects more
 
computers, often through network connections or as
 
email attachments. A worm doesn't attach itself to
 
legitimate programs as most types of viruses do,
 
but it can still change or destroy other files like
 
other types of virus do.
 

XML Extensible Markup Language. An
 
advanced form of HTML, in which data is defined
 
rather than simply formatted. For example, a
 
browser could identify which numbers on a web
 
page are prices and which are quantifiers, and act
 
on that information.
 

1992 
The number 
of InIemet 
hosts breaks 
1 million. 

1992 
The first audio and video 
broadcasts toke place over 
a portion of the Internel 
known as the MBONE. 

1994 
The number 
of Internet 
hosts breaks 
3 million. 

1995 
A team of programmers at Sun Microsystems release an 
Internet programming language called Java, which radically 
alters the way applications and informahon can be retrieved, 
displayed, and used over the Internet. 

1997 
In January, the 
number of Internet 
hosts breaks 16 
million. 

1 1992 
The term "surf­
ing the net" is 
coined by Jean 
Armour Polly. 

1 1993 
The White 
House and 
United 
Notions 
come online. 

1 1994 
The first 
cyberbonk, 
First Virtual, 
opens. 

1 1994 
Network Solutions, 
Inc. reports that it is 
registering domain 
names at the rate of 
2,000 per month. 

1 1996 
As the Internet celebrates its 25th anniversary, the military strategies 
that inAuenced its birth beoome historical footnotes. Approximately 40 
million people are connected to the Internet. More than $1 billion per 
year changes hands at Internet shopping molls, and Internet-related 
companies such as Netscape are the darlings of high-tech investors. 


