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US Ignite And
The Internet of Tomorrow
A public-private partnership launched by the U.S. government hopes to
spark the applications that will run on the networks of the future.
By Masha Zager ■ Broadband Communities

H

ow many times have you read that “new
broadband applications we can’t even imagine” will revolutionize health care (or education, or public safety)? Why hasn’t this happened yet?
Next-generation applications promise to change people’s
lives dramatically, yet developers aren’t bringing them to market
because so few networks can support them. In turn, providers
don’t build next-generation networks because so few applications require them. For any one piece to move forward, an entire
ecosystem must be in place. This chicken-and-egg dilemma is a
theme familiar to Broadband Communities readers.
Some organizations, such as Google and Chattanooga EPB,
are building large-scale, gigabit-capable networks and hoping
applications will follow. However, because building networks
is expensive and risky and investors are no longer exuberant,
the number of networks that can be built in this way is limited.
Aggregating markets for next-gen applications offers another
possible path out of the dilemma. The Gig.U project featured in
the August/September 2011 issue of Broadband Communities
is working to aggregate several dozen university communities,
including faculty, students and research spin-off businesses.
Participants hope their combined demand for advanced services
will attract both network builders and application developers.
This approach, though exciting, remains to be proven.
A third approach is to accelerate the development of nextgeneration applications, as the new US Ignite project plans to
do. Glenn Ricart, chief technology officer for US Ignite, describes this as a “pull” strategy, in contrast to Gig.U’s “push”
strategy. Of course, all three strategies dovetail nicely – several
network-first communities have already joined US Ignite, and,
as Ricart comments, “Gig.U would love to have our applications in their cities, and we would like the Gig.U cities to have
infrastructure on which our applications will shine.”

Promoting Technology Leadership

The White House Office of Science and Technology Policy
(OSTP) and the National Science Foundation (NSF) started
US Ignite in 2011 as a way to promote U.S. technology leadership. The project grew out of the Global Environment for
Network Innovations (GENI), a virtual laboratory for network
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Sue Spradley, executive director of
the US Ignite project, will give the
opening keynote address at the 2012
Broadband Communities Summit
in Dallas, April 24.
experimentation that the NSF sponsors. GENI, launched in
2008, lets telecommunications researchers in 14 universities
link their networks, insulate experimental “slices” of the combined networks and then test new network technologies on a
large scale. GENI projects have yielded breakthroughs in basic
research as well as precommercial product development.
US Ignite will build on GENI by physically linking the
14 academic networks to 10 or 15 communitywide fiber and
advanced wireless networks. (Most of these connections will
likely be made through regional research and educational networks.) Linking the networks will create a huge test bed in
which institutional, government, business and, in some cases,
residential users can test new applications. So far, public or
nonprofit network operators in six communities – Chattanooga, Tenn.; Cleveland, Ohio; Lafayette, La.; Philadelphia,
Pa; Washington, D.C.; and the UTOPIA region in Utah –
have offered to take part, and US Ignite staff are encouraging
additional communities to join.
The project will focus on six categories of applications that
could yield significant public benefits in areas of national priority: health care, education, workforce development, public
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safety, energy and advanced manufacturing. Areas of research might include
the smart electric grid, communication
between ambulances and emergency
rooms, and evacuation of cities during
natural disasters.

Too Big for Today’s Internet

What all US Ignite applications will
have in common is that they won’t be
able to run on today’s Internet. Many
will require more bandwidth or less latency than is generally available – which
is why the project team is looking for
cities that have ultra-powerful wired or
wireless networks.
For example, Jim Ingraham, Chattanooga EPB’s vice president for strategic
research, notes that the SimCenter at the
University of Tennessee at Chattanooga
developed software that predicts traffic
patterns after cataclysmic events. It uses
a 3D representation of the city along
with GPS and real-time weather data.
The center has agreed to use this software to help New York City and Washington, D.C., respond to events that
range from homeland security issues to
massive snowstorms. “The bandwidth
requirements can be massive and overwhelm the existing Internet,” Ingraham
explains. “These files will stream from
Chattanooga at 600 Mbps symmetrical.
We need GENI and US Ignite for applications like these to evolve and grow
into something that can be monetized.”
Other advanced applications can’t
run on today’s Internet because TCP
and IP, the protocols that define the Internet, are inherently limited. As Ricart
explains, “Flow control is done by seeing
what the delay is in getting acknowledgment. In today’s Internet, if you’re on a
mobile device and going under a bridge
and the acknowledgment comes back
delayed, it will slow down transmission,
thinking the network was congested.”
A better approach is softwaredefined networking, which “dramatically improves control of routing and
optimization,” according to Bill Wallace, US Ignite project manager. Software-defined networking, which GENI
uses, allows networks to respond flexibly
based on programmable flow controls.
In a software-defined network, today’s

Today’s Internet protocols constitute only one of
many options on the Internet of tomorrow.
Internet protocols constitute only one of
many possible options.
Ricart says, “Separating the control
plane from the data plane will allow
much more interesting things to happen
in the network.… Applications can interact with the network itself, creating virtual smart networks.” These virtual smart
networks, which run simultaneously on
the same physical network, can be programmed to be more reliable, secure and
efficient than today’s Internet – and each
application can program exactly the kind
of network it needs.
For example, to send reliable video
feeds between a moving ambulance
and an emergency room, an application might program a cellular network
to allow the ambulance to communicate
with all available cells at once, bonding
the paths together so the call will never
be dropped even when the ambulance is
wending its way between tall buildings.
Ordinary customers making non-emergency calls on the same physical network would still have their calls handed
off from tower to tower, as they are today, and run the risk of dropped calls.
A banking application might create
a new network on the fly every time a
customer initiates an online banking
session. Such a virtual network, consisting of only the customer and the bank,
would be highly secure. “The session
can’t possibly be intercepted by anyone
else, because they’re not in the network,” Ricart says. “The secure sockets
layer cannot be spoofed by someone pretending to be someone they aren’t.”
A videoconferencing application
might program its virtual network to
run with extremely low latency. A disaster response application sending photos
from a disaster scene might instruct a
camera to send low-resolution pictures
to cellphones and high-resolution pictures to the video wall in the command
center. The possibilities are endless.

Project Timeline
Though US Ignite was started by the
OSTP and the NSF, it is now located in
a separate organization. Four full-time
project staff were hired, and in November they set up US Ignite as a nonprofit
organization – specifically, a publicprivate partnership. The White House
will officially launch the organization
in the first half of 2012. Nick Maynard
of the OSTP says the launch event will
“highlight the great work going on and
explain and announce these initiatives
and the programs going forward.”
For the first six to nine months, as
US Ignite is being set up and obtaining
IRS approval, its finances will be managed by an existing nonprofit. After
that, it will operate on its own, using
cash and in-kind donations from public
and private partners.
Though the NSF will contribute
GENI technology and other government agencies will likely participate,
Ricart expects the private sector to
contribute most. For example, the
Mozilla Foundation will help educate
developers in working with softwaredefined networks, and equipment vendors may provide networking equipment free or at a discounted price. As
a public-private partnership, US Ignite
will have more flexibility than a government agency would in working with the
private sector.
US Ignite will remain a small organization, and its role will be limited to coordinating projects to ensure maximum
impact. Currently, it is trying to raise
awareness throughout the ecosystem –
public and private network operators,
network equipment vendors and application developers. Once enough participants are on board, Wallace says, the
group will serve as a clearinghouse, making sure applications are developed in all
six high-priority sectors and helping assemble resources to test the applications.
(Applications will probably be selected
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through competitions held by the NSF
or private-sector partners.) US Ignite will
also help test new business models, adopt
metrics to evaluate success and facilitate
sharing of best practices.
Finally, US Ignite will publicize successful applications and help developers
get these applications to market. “We
view it as part of our mandate to help
make sure that successful applications
eventually become commercial,” Ricart
says. “This is not just a research project.
Until you can show real applications
with real revenue, the market won’t take
off by itself. We’re planning to have one
meeting a year where we go and pick applications that we think are really exciting and bring in the venture capitalists
and executives from member companies
that may be interested in having these
products or services.”
Ricart says US Ignite has generated enthusiastic response from both
local governments and the private sector. “There’s public interest from an

economic development point of view
and also for public safety,” he says. “On
the private side, there’s a lot of interest
because a number of companies know
[software-defined networking] is an increasingly important form of networking, but since it’s so small right now, the
industry is inclined to work together …
to encourage the market before going
into competitive mode.”

A Self-Limiting Organization

The organization’s goal is to put itself
out of business in three to five years. By
that time, says Joe Kochan, a member of
the US Ignite leadership team, “We hope
there will be a robust set of applications
developed and a robust infrastructure
for those applications. It would be great
to see a community of developers, entrepreneurs and researchers innovating
consistently, over and over, for new highspeed broadband networks – fiber networks – that are being built across the
country.… The more that folks in the
user community and the general public

start to see benefits from these networks,
the more they’ll be used and the more of
them will be built.”
He adds, “We’re hoping to help
catalyze that process to such a point at
which it begins to become self-evident
and have its own innovation and economic ecosystem – a life of its own.”
How that life develops is anyone’s
guess. Kochan says, “It’s too soon to
know if what we’re talking about will
be as transformative as the Internet, but
if you look at NSFNET [the National
Science Foundation Network, a precursor of the Internet] and its transition
to the Internet, you’ll see an inkling of
what we’re talking about here – a set of
very interesting, clever technology innovations moving from a research environment to the public environment.…
We’re bringing all the stakeholders from
all different aspects of industry together
to talk about what it would take to move
from the networks of today to the networks of tomorrow.” v
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