
The Rocky Road to a Data Highway 
NSFNET spawned a revolution in computer networking. Now it's giving way to the private sector, 

and the government's billion-dollar networking program is up in the air 

F o r  computer networking, it is becoming the ers to charge networking fees to their NSF 
best of times. A quarter-century of govern- netw~rks' growing eve' grants, or perhaps by letting universities bill 1 more powerful, are changing how xi. 
merit networking Programs have paid off / entkts woh. this paw and follow. the charges to their indirect cost accounts. 
spectacularly with a fast-growing electronic ing ones we offer stories mat de The reason for this shift is that the net- 
web that today has 15 million users. Its biggest scribe some of thwe changes. First working world has changed. Working re- 
fan isvice President A1 Gore, who has spurred hristopher Anderson examines h o ~  searchers may have started the whole phe- 
the Administration to propose a $2 billion, etworking, which began among sci nomenon in the 1960s when they added e- 
5-year program to eventually take computer tists, is moving beyond their grasp 

page ,066, science writer Lar,, mail as an afterthought to a system to access 
networks to schools, hospitals, and homes naker looks at x"viztwal libraries' supercomputers remotely. But today, "science 
across the country. And the telecommuni- e ~ t s  that offer rtLWil k ~ f  is no longer driving this," says David Lipman, 
cations industrv. after decades of dismissine h the sc; ie fM~ Htefatufe. director of the National Institutes of Health's 

8 ,  

networking as a niche market, has suddenly " , I National Center for Biotechnology Informa- 
embraced the concevt of a networked nation tion. Todav the Internet has more than 15 1 
with a $125 billion iroposal to lay fiber optic mate modelers whose appetities for data million useis, and only one-third of them are I 
cable and build routing stations. can't be sewed by commercial networks-- scientists or engineers. "The changes are so 

But for users of the scientific computer will be able to use the high-speed NSFNET profound that the science and technology 
network that brought all this about, times backbone of the future. community will be just a small [fraction] of 
may be taking a turn for the worse. Last week, This leaves the government's networking the eventual users," Lipman says. 
the National Science Foundation (NSF) efforts at an awkward transition. NSFNET is Those eventual users, at least in the world 
quietly released a long-delayed set of guide- the core of a $120 million multi-agency ef- according to Gore, will be everyone. Super- 
lines for proposals to upgrade NSFNET, the fort known as the National Research and fast data lines will soon be as ubiquitous as 
computer network "backbone" it has run Education Network (NREN) program. cable TV connections, enthusiasts hope, giv- 
since 1986. This backbone connects some NREN was once supposed to lead to a na- inguniversities,publicschools, libraries, hos- 
two dozen regional science and education tional billion-bit-per-second (gigabit) net- pitals, and even private homes virtually in- 
networks-and hundreds of U.S. univer- work, taking over from NSFNET in 1996. It stant access to everything from the holdings 
sities-which use NSFNET as a sort of in- still includes plans to develop a limited ac- of the Library of Congress (video and sound 
terstate data highway to send messages and cess version of such a network. But that lim- included, of course) to real-time teleconfer- 
files across the country. These networks are ited access is leaving much of the research encing and movies on demand. Scientists 
in turn connected to hundreds of other net- community up in the air. and business people will be able to exchange 
works, both commercial and public, to cre- NSF's decision on NSFNET "is going to images and graphic simulations as quickly as 
ate a free-form and anarchic electronic web play really badly" with the users, predicts they now send e-mail notes and search re- 
called the Internet. The Internet is the foun- Bruce Schatz, director of the University of mote, huge databases as if they were on their 
dation of computer communications today, Arizona's community systems laboratory and own hard disks. The whole country's going to 
a vital link among collaborating scientists a member of a National Academy of Sci- be wired, and powerful economic forces, from 
scattered across the country and around the ences panel that released a report last month the regional telephone companies to the cable 
globe, and the model for the data highway on using networks for scientific collabora- TV industry, are fighting to build the next 
system of the future. tions. "People aren't likely to want to spend generation of networks to sewice it. 
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zgencies, from the National Institutes 
Health to the Department of Commerce to 

. Computing and 
Communications 
initiative to create 

1983: Internet-a name -. ,- network be broadened to a National 
[hat describes the - ' ' .,,, -., - , ~nclude the nonresearch Research and 
sggregatlon of ~ndiv~dual *'"' ' education community. Eddcallon 
ietworks-ts created to Network (luREN) 
jescnbe the svstem of 1986 NSFNET nroorarn r - 3  - 
n e W W  that. &merges ~s-&nched to create a 1988: NSFNET comes 
&en ARPANET Is split hrgh-speed Internet onlrne, at a capaclty of 1.5 
Into m~l~tary (MILNET) and communlcattons l~nk for m~llton b~ts per second. 
c~v~ l~an (ARPANET) NSF's su~ercom~uter In~tial traffrc 85 mlll~or 
components. centers. packets per month. 
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