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GPS precision increases, more applications become possible. In the future, GPS will likely
be able to pinpoint locations down to the centimetre. This type of accuracy may enable self-
guided cars to drive themselves or pilots to land in zero visibility.

Environmental monitoring satellites, remote sensing, and RADARSAT

Remote sensing is the process of using satellites to collect information about the land from
high above the Earth. Remote sensing allows both land mapping and observation. The U.S
put LANDSAT, the world’s first remote-sensing satellite, into orbit in 1972. Outside the US,
Canada became the first country in the world to use LANDSAT. Canada uses LANDSAT for
many things, including helping to manage its forests and crops, look for minerals, and
make very accurate maps.

In November 1995, Canada launched its own remote-sensing satellite, RADARSAT, to
monitor environmental change and the planet’s natural resources. RADARSAT uses radar
instead of light to form pictures of the earth and thus can produce accurate pictures at
night and on cloudy days. Specifically, RADARSAT uses a microwave instrument that
sends pulsed signals to Earth from its orbiting altitude of 798 kilometres and processes the
received reflected pulses. The data from RADARSAT is received at the ground stations
operated by the Canada Centres for Remote Sensing in Prince Albert, Saskatchewan and
Gatineau, Quebec.

RADARSAT performs a number of features related to environmental monitoring. The
satellite monitors ice conditions in the Arctic and disasters such as oil spills, floods, and
earthquakes. RADARSAT also maps structural features of the Earth, such as fault lines,
and thus provides clues to the distribution of ground water, mineral deposits, and oil and
gas in the Earth’s crust. Information provided by remote-sensing satellites such as
RADARSAT improves the ability to manage major natural resource industries such as
mining, fishing, farming, and forestry. As the need for understanding the environment
becomes increasingly important, the work remote-sensing satellites do also becomes more
important. A second RADARSAT satellite is scheduled for launch in late 2003.

Case Study: The Internet

The idea behind the modern Internet was born from a Cold War era problem: in the event of
a nuclear war, how could US authorities successfully communicate? A command-and-
control network was needed that would link people at military bases and in various cities
around the US. The problem was that any central authority and wiring used to connect the
different sites was vulnerable to attack; no amount of armour could protect such things.
The American defence industry think-tank RAND puzzled over this problem and made the
following conclusions in 1964: the network must have no central authority and must be
designed to operate even while certain parts were destroyed or disabled.

To overcome this dilemma, the designers assumed the network was vulnerable at all times
and that no particular part was perfectly reliable. Each node in the network was made
equally important (or rather, equally unimportant). Each node retained the ability to
originate, pass, and receive messages. Messages were passed in packets; the direction
that the packets took through the system was unimportant, only that they reached their
final destination. If a big piece of the network were destroyed, the packet en route through
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that part would just traverse other parts of the network until it found a route that worked.
Although this “packet-switching” system wasn'’t as efficient a way for information to travel,
it was very durable.

Beginning in the mid and late 1960s, scientists at RAND, MIT (Massachusetts Institute of
Technology), UCLA (University of California Los Angeles), the Pentagon, and Great
Britain’s National Physical Laboratory tested ideas for the network. In 1969 the first node (a
supercomputer) was set up at UCLA. By the end of that year, four nodes existed on the
infant network. Because the US Department of Defense’'s Advanced Research Project
Agency (ARPA) led the creation of the network, it was named ARPANET.

The computers on ARPANET shared information on high-speed transmission lines and
programmers could work on each computer remotely from another on the netwark. The
supercomputer nodes continued to expand throughout the 1970s because unlike standard
computer networks, the ARPANET could accommodate many different kinds of machines.
Also, since connecting to the Internet cost little or nothing, the network was easy to join.

By only the second year of ARPANET’s operation, the people using the network were using
it to trade notes, news, and personal messages (including gossip) rather than long
distance computing. Users had their own personal addresses for electronic mail and soon
mailing lists were born, where identical messages were broadcasted to a large number of
subscribers.

The birth of the Internet as we know it today happened with the introduction of
Transmission Control Protocol/Internet Protocol (TCP/IP) software. TCP/IP is the ‘language’
by which data is communicated across the Internet. It surpassed the ARPANET’s original
communication tool, Network Control Protocol (NCP), in the late 1970s and early 1980s.
TCP converts messages into streams of ‘packets’ at the source computer and reassembles
them at the destination computer. IP handles the addressing of the packets and makes
sure the packets are routed across several nodes and networks. Together, TCP/IP software
is responsible for taking data from one computer and connecting it to another via multiple
nodes.

The rapidly expanding network was growing at an amazing rate. First called the “Internet”
in 1982, by 1984 it had more than 1,000 hosts. By 1987, more than 10,000 hosts had sprung
up. The military part of the network separated to become MILNET in 1983. ARAPNET itself
formally expired in 1989/90 as a victim of its own overwhelming success, leaving behind a
network of networks involving more than 300,000 hosts. By this time, the four main
functions of the Internet were email, discussion groups, long-distance computing, and file
transfers.

Success brought problems for the Internet, specifically with regard to privacy and security
of the hosts on the network. In 1988, when the terms ‘hacker’ and ‘electronic break-in’ were
being used for the first time, a malicious program called the “Internet Worm” temporarily
disabled 6,000 of the 60,000 hosts on the Internet.

In 1991 four huge events changed the shape of the Internet. Prior to 1991, commercial
traffic on the Internet was banned by the National Science Foundation’s NSFNET, the
backbone of the Internet. When this restriction was lifted in 1991, the age of online
commerce began. Also in 1991, a programming team at the University of Minnesota led by
Mark MaCahill, released “gopher,” the first point-and-click way of navigating the Internet.
Gopher was freely distributed and MaCahill called it “the first Internet application my Mom
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can use.” The third major event in 1991 occurred when Tim Berners-Lee posted the first
computer code of the World Wide Web [add to glossary information on the difference
between Web and Internet — see file on this in readings] in a newsgroup. This code allowed
for the combination of words, pictures, and sounds onto web pages. A fourth major event
occurred with the development of Mosaic, a graphical browser for the World Wide Web, by
Marc Andreesen (who later founded Netscape) and a team of student programmers.

By the next year (1992), the Internet surpassed 1 million hosts and in 1993 expanded at an
annual rate of 341,634%. The Government of Canada came online in 1995
(www.canada.gc.ca). By 1996 the number of hosts approached 10 million and more than 40
million people were connected to the Internet in over 150 countries. “E-commerce” had
grown to over $1 billion (US) per year.

Today, more than 30 years after its birth, the Internet has grown from a military strategic for
communicating in a post-nuclear world to the “information superhighway,” a technology
that has dramatically impacted the way people live and work.




