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Lesson One The Ancient History of the Internet

Key point: word-formation in the computer and e-commerce fields
Difficult points: derivation

Requirements:

By the end of this lesson, you should be able to have a good command of
® three methods of word-formation in the computer fields

® e-commerce terms given in the lesson

By the end of this lesson, you should be able to

®  know the history of the Internet

®  describe your experience of using Google

® give samples of changes in marketing thanks to the Internet

Abstract: The article introduces the history of the Internet which began with a
modest analytical system, devised early in World War 11, and set the stage for the
supportive research environment and the key technical developments that produced
today’s global network.

Key words: the history of the Internet; the World War II; Pentagon; RAND; Cerf:

information superhighway

The Internet seems so information-age, that its devotees might find the circumstances of its
birth hard to grasp. More than anything else, the computer network connecting tens of millions
of users stands as a modern—albeit unintended—monument to military plans for fighting three
wars. Specifically, the Net owes its existence to Allied battle strategies during World War II, to
the geopolitical pressures of the Cold War, and to preparations for the post apocalypse of nuclear
holocaust (the never-fought “final war” with the Soviet Union).

As with most great advances in the history of ideas, there was no one defining Internet
event. It began with a modest analytical system, devised early in World War II, that set the stage
for the supportive research environment and the key technical developments that produced
today’s global network.

The analytical system, called operations research (O.R.), applied scientific modeling principles
to military planning. The first O.R. was done for the Allies by military scientists and civilian
technologists. These boffins conducted statistical studies of antisubmarine tactics that showed how the
Allies could increase the U-boat kill rate by setting the charges to explode at a different depth.
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Following the victories in Europe and Japan, American military planners turned attention to
their new Cold War adversaries, primarily the Soviet Union but also China (Known then as Red
China) . The three U.S. military services contracted out O.R. work to universities and nonprofit
corporations. This produced, among others, the Center for Naval Analysis, administered by the
Franklin Institute, in Philadelphia, Pennsylvania; the Army-backed Operations Research Office,
run by Johns Hopkins University in Baltimore, Maryland; and, perhaps the most effective of all,
the RAND Corporation, the Air Force’s principal advisory organization. The Defense
Department created yet another O.R. group, the Advanced Research Projects Agency, and
charged it with doling out high-tech research funds.

Among ARPA’s first priorities were projects on command, control and communication,
known among war planners as C3. The Defense Department wanted to use computers not only in
the Pentagon but also in the field. Bulky, balky mainframes of the era were ill suited for the
battlefield, so ARPA sought a communications solution. For signals sent from a battlefield
terminal to reach a headquarters-based computer, they would have to be translated from wire to
radio to satellite and back. Nothing like it had ever been done before. In fact, most computer
time-sharing then involved transportation rather than communication: Computer scientists keyed
their jobs onto paper tapes or punch cards and then shipped them to the closest computing center.

At the same time, America’s command posts were burrowing underground in the name of
C3 and “nuclear survivability.” NORAD, the air defense headquarters, carved a control center
into the side of a Color ado mountain. In Washington, nuclear-war plans called for evacuating the
president and key officials to supersecret reinforced shelters in the Catoctin Mountains in nearby
Maryland, while all 535 members of Congress were supposed to hole up in an elaborate complex
under the grounds of the Greenbrier Hotel in White Sulphur Springs, West Virginia. From these
subterranean hideouts, federal officials would govern the nation—that is, the parts that survived.

The war-planning needs of the military and the research interests of computer scientists
began to converge. The Pentagon asked RAND to analyze how the military could communicate

(by voice telephone as well as data hookups) after a nuclear war. The existing phone network
seemed far too fragile for such a task.

RAND’s solution, developed by Paul Baran on an Air Force contract, was a network that could
route around damage and continue to communicate. “In such a system,” Baran wrote, “there would be
no obvious central command and control point, but all surviving points would be able to re-establish
contact in the event of an attack on any one point through ‘a redundancy of connectivity.”” The key to
creating this survivable grid was what later came to be called packet switching.

Baran, at RAND, did the basic research on packet switching, but many of his reports were
classified. Donald Davies of the National Physical Laboratory in Britain independently outlined
the same general concept and contributed the word “packet” for the message components. Other
researchers also began to focus on the idea of a packet-switching architecture.



Lesson One The Ancient History of the Internet 3

It was an idea that appealed to ARPA, particularly its Command and Control Research
Office, headed by a computer scientist named J.C.R. Licklider.

As part of its research support, ARPA agreed to fund an experimental computer network.
The network, ARPA officials hoped, would demonstrate the feasibility of remote computing from
the battlefield as well as test the potential of a post-World War III military communications
network. In addition, the network would be enable widely dispersed researchers to share the few
supercomputers of the era, so that the Defense Department would not have to buy one for every
contractor. In 1968, ARPA solicited bids for an expandable network linking four sites already
conducting ARPA research: the University of California campuses at Los Angeles (UCLA) and
Santa Barbara (UCSB) , the Stanford Research Institute (SRI) in Stanford, California, and the
University of Utah (Salt Lake City) .

The ARPAnet construction contract was awarded to Bolt Beranek & Newman (BBN) ,a
research firm based in Cambridge, Massachusetts, which had close ties to MIT. BBN shipped the
new communications software in August 1969 to UCLA and then to SRI in October. At a
November demonstration the two California machines exchanged data. The first long-distance
packet-switching network was in operation. By the end of the year, all four nodes were online.

At this point, the striking figure of Vinton Cerf, the computer scientist The New York Times
called the father of the Internet, begins to take a leading role in the narrative. Born in 1943 in
New Haven, Connecticut, Cerf turned his back on Yale University to do his undergraduate work
in mathematics at Stanford University and to get his master’s and doctorate in computer science
form UCLA. In 1969, Cerf was a graduate student working at UCLA’s Network Measurement
Center, observing how the new four-node ARPAnet was functioning—and what it would take to
make it malfunction.

Soon he was collaborating with Robert Kahn, an MIT math professor on leave to work
at BBN. Cerf and Kahn developed a set of software “protocols” to enable different types of
computers to exchange packets, despite varying packet sizes and computer clock speeds. The
result, TCP/IP was released in 1973 (by which time Cerf was teaching at Stanford) . TCP
—Transmission Control Protocol—converts messages into packet streams and reassembles
them. IP—Internet Protocol—transports the packets across different nodes, even different
types of networks. Cerf credits the computer-network communications system we have come
to know.

In 1977, having left Stanford for ARPA (then called DARPA, the D for “Defense” added in
1972) , Cerf worked on a different sort of interconnectivity. From a van cruising along a San
Francisco Bay Area freeway, a computer sent messages that traveled, by packet radio, satellite,
and landlines, a total of 94,000 miles ( 150,400km) . “We didn’t lose a bit!” Cerf later recalled.
The project demonstrated that computers could communicate to and from the battlefield.

Cerf has suffered severely impaired hearing since birth and has worn a hearing aid since he



was 14. It is serendipitous but fitting, then, that his TCP/IP made possible the textbased Net
communications systems so popular today, including electronic mail (e-mail) , discussion lists,
file indexing and hypertext. E-mail, of course, is the most widely used of the Net services, the
most convenient and the most functional.

By the mid-1980s, TCP/IP was linking ARPAnet to other networks, including the NSFnet of
the National Science Foundation, another federal agency, and Usenet, a network created by
graduate students at the University of North Carolina and Duke University, also in North
Carolina. The result was first called ARPA-Internet and then simply the Internet. ARPAnet split
in two. With military communications going onto MILNET and the computer researchers finally
taking over ARPAnet in name as well as in practice. ARPAnet shut down in 1990, and NSFnet
went off-line last April, the most heavily traveled routes of the information superhighway now
are in private hands. Nearly all the various networks used the TCP/IP language. “I take great
pride in the fact that the Internet has been able to migrate itself on top of every communications
capability invented in the past twenty years,” Cerf told Computerworld in 1994. “I think that’s

not a bad achievement.”
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2. “In such a system,” Baran wrote, “there would be no obvious central command and
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Exercises (I)

1. Try to tell of the history of the Internet.
2. Please describe your experience of using Google. (Read the following Reading Materials

first.)

Skill Training Word-formation in the E-commerce Fields
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computer (VFEHL) 1 user () HEE

coder (4mi%#%) 0 decoder (FFL3%) MILES

formula (A3() # translation (#iF¥) XHMANLE S
data (¥(38) 0 base (HiH) M4

ResEdit fyi4miE a8

Compuser 1HEHLAHF

Codec #whi¥hd et

Fortran (—MEEITHEIBEHILK)
d-base #IEE

4. #E*%
KB SRR EANHAN F MR — S, FEHRANTRARE, hER
ELNFEE, AR BB 75, B TRG SRR %, B8 AT BUR 2 1A R,
HIRE—MAFEFIMEEE, BENE-AMESATEETHIATRANRE. xE
FELETFORBER X fi:
info = information 1 &
lab =laboratory 5K &

math = mathematics (2%

ID = Identification £ {#}F
Fax = facsimile {5 &

ad = advertisement |45

ofc =office H A E
wk = week £ 8
bldg =building B

EH—HERRE—HARE, REMINE N FHRBYL A ZREHAS, 5
K= NHE. Bin.

REiR REREXRE
IC S HL Bk integrated circuit card
DES 4% in# Rt data encryption standard
PKI 285 R R i public key infrastructure
PC MAHEHL personal computer
www 2ER/ world wide web

BBS A%GRRL

Bulletin board system

UPS (i) st e Y8

uninterruptible power supply

asap /AT fEHR s

as soon as possible

SVGA HEHEE B RS

super video graphics array

ERTHSEDFHES LS L, W

DSA=digital signature algorithm; DSS= digital

signature standard; DES=data encryption standard; D-HTML=dynamic HTML; EDI=electronic

data interchange; EDIFACT=electronic data interchange for administrators, commerce and
transport; ECC=elliptic curve cryptography; IMAP=Internet message access protocol;
OCR=optical character recognition; PKCS=public-key cryptography standard; VPN=virtual
private network %,



