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esearchers in industry and academe—with
government support—are developing key
technologies for tomorrow’s information su-
perhighways. These technologies are needed
torealize the vision of a national network that
permits high-performance communication of
images, video, sound, and other kinds of
information. A national network with these
capabilities has the potential to change sci-
ence, manufacturing, education, health care,
and entertainment. The OTA background
paper, Advanced Network Technology, de-
scribes current trends incommunications tech-
nology and provides an overview of Federal
programs that support communications tech-
nology research.

The most visible source of Federal funding
for the development of new communications
technologies is the High Performance Com-
puting and Communications (HPCC) pro-
gram. This 5-year program was authorized by
the High Performance Computing Actof 1991.
The HPCC program supports both research on
advanced network technology and the de-
ployment of the technology in a National
Research and Education Network (NREN). In
addition to its primary role as a communica-
tions infrastructure for the research and edu-
cation community, the NREN will be used to
test and demonstrate advanced network tech-
nologies before they are more widely de-
ployed.

The network technology research compo-
nent of the HPCC program funds the develop-
ment of six testbeds—prototype networks
that will be used to test new concepts in
network design. These networks are to trans-
mit data at speeds of 1 “gigabit” per second,
over20times faster than today’s most capable

networks. The testbeds’ research will help
develop technologies that can meet the objec-
tives of the High Performance Computing Act
of 1991, which specified that the NREN should
operate at gigabit speeds by 1996, to the
extent technically possible. The testbed pro-
gram is administered jointly by the National
Science Foundation and the Advanced Re-
search Projects Agency of the Department of
Defense.

ADVANCED NETWORK RESEARCH

m Successful development of advanced net-
works requires thatindividual components
such as transmission equipment be im-
proved and that these components be ef-
fectively integrated. The testbeds are fo-
cusing on combining the newly developed
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components into a working network. Sev-
eral research issues can only be addressed
by building a realistic test network and
trying different approaches.

Significant progress has been made toward
the development of the components needed
for the gigabit-speed NREN. There has
been growing consensus within the techni-
cal community on many issues, such as the
design of high-performance switches. The
telecommunications and computer indus-
tries have made rapid progress in building
advanced transmission equipment,
switches, and other network components.
The testbed networks are being constructed
as a collaborative effort of industry, uni-
versities, and Federal laboratories. Most of
the cost of building the networks has been
borne by industry, in the form of contribu-
tions of prototype equipment and person-
nel. The relatively modest amount of Fed-
eral funding has been primarily used to
organize the testbed program and to en-
courage the involvement of university re-
searchers.

The testbeds have established a useful
model for network research. The organiza-
tion of the testbeds as a collaborative effort
of government, academic, and industry
groups is essential, because of the many
disciplines required to build and test a
network. Moreover, the participants in the
testbed research will be in a position to
play important roles when the new tech-
nologies are deployed in production net-
works.

Progress on the testbeds has been slower
than expected. The networks are only now
becoming operational; most of the major
research results are still to come. Delays

have beendue in part to technical problems
and in part to business dccisions made by
the industrial partners. The testbed re-
search agenda overlaps with industry pri-
orities in some arcas and not in others.

APPLICATION OF TESTBED RESEARCH
®  One of the first applications of the testbed

research will be in the National Research
and Education Network. The NREN pro-
gram will upgrade federally supported
networks such as the National Science
Foundation’s NSFNET, the Department of
Energy’s Energy Sciences Network, and
the National Aeronautics and Space
Administration’s NASA Science Internet.
During 1992, DOE, NASA, and NSF pub-
lished plans for the future development of
their networks.

The Federal agencies’ plans for the future
development of their networks are consis-
tent with the testbed research. Initially, the
agency networks will operate at lower
bandwidths than the testbed networks, but
they will incorporate more of the testbed
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technologies as they evolve over time to
meet the goal of the gigabit NREN.

B The rate of evolution of the Federal net-
works is less dependent on technology
issues than on delays in the process by
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which the Federal
agencies selectcon-
tractors to operate
their networks. Be-
cause of the com-
mercial importance
of networking, there
have been several
disputes over the
agency plans and
agency choices of
suppliers.

Thetestbedresearch
will also be applied
to networks other

than the NREN. The testbed networks
reflect ideas that figure prominently in
industry plans for commercial networks
and, wherever possible, use equipment
that conforms to emerging standards.
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