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The Future of Internet Innovation

For decades, the U.S. led the world in
• Internet research
• Internet infrastructure deployment
• Hardware, software, applications, services, ...

California has played a large role
• Some institutions in CENIC have been crucial to technological 

progress

Benefits include
• High-growth IT companies, high-paying IT jobs
• Increases in productivity across many sectors

Will this be true in the future?
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Outline

• State of Internet Infrastructure
• emphasizing connectivity to the residence

• The challenge of applications for next-
generation networks

• White House efforts, and a possible vision

• Some open questions

U.S. Broadband Infrastructure is Improving

National Broadband Plan

• Cable:  By 2013, some analysts expect 92% of households to have access to 
DOCSIS 3.0. 

• Telco:  By 2012, over 50 million homes (43%) expected to have access to 
either FTTN or FTTP
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Fiber to the Home Penetration, U.S.

RVA Market Research, 2010

Where is the fiber?

Verizon accounts for most of the FTTH build-out in the 
United States
• Primarily in densely populated areas

Also community fiber networks
• Wide range of business models, including municipal government, 

utility company, commercial ISP, and non-profit organization
• Wide range of locations, from urban to rural.
• Wide range of offerings, from 10 Mb/s to 1 Gb/s downstream
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Community Networks

Example:  Lenore, Kansas
• Rural Telephone Co. of Lenore – a coop serving 12K homes
• Offers 100 Mb/s symmetric

Example: Chattanooga TN - the current U.S. leader
• Completed deployment in December 2010
• Power company builds out FTTH to improve dependability and 

efficiency of the power grid, and to offer new services
• telephone , TV, broadband Internet

• Offers 1 Gb/s symmetric service throughout service area
• GPON technology

• 170K homes, 600 square miles
• Receives support from the U.S. Dept. of Energy (Recovery Act)

Fiber to the Home Penetration, International

FTTH Council, Published Sept 2010.  Results as of June 2010

U.S Ranked
11th in world

Will it stay
at #11?
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Why Care About Residential Service?

For the 5-10% of population with the worst service, improving quality 
of communications matters because
• it benefits these regions and individuals by preventing them from falling 

behind                    (Network effects exacerbate the cost of exclusion)
• it benefits the rest of the nation by facilitating communications to these 

regions and individuals
Major element of National Broadband Plan & President’s new budget

For the 5-10% of population with the best service, improving quality of 
communications matters because
• the most demanding applications & services are developed for this group

Helps to define the innovation frontier.
• In the U.S., this is 100 Mb/s down, and up to 35 Mb/s up
• In many other nations, its 100 Mb/s symmetric to 1 Gb/s symmetric
Where is innovation that requires high capacity most likely to occur?

Online Gaming in Korea

Korea’s fiber infrastructure has made it easier for online 
gaming to flourish

• Online gaming in Korea is now comparable to TV 
• in total revenues 
• in hours spent per person

• A strong domestic market can lead to exports
• Korean gaming exports exceeded $1 billion in 2008
• Growing at 30% per year
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The Challenge of Next-Generation Networks

To drive deployment of advanced networks, we need strong 
consumer demand.

To drive demand, we need compelling applications that require 
advanced networks.

To drive R&D in new applications,                                                      
we need to have already                                                               
deployed advanced networks.

White House Office of
Science and Technology Policy

In Jan. 2011, White House OSTP convened a meeting to discuss 
ways to address this problem
o Included government agencies, ISPs, hardware and software and 

application companies, universities, interested communities, non-
profits.

o Goal:  Advance the state of applications and services for next-
generation networks.
o 100 Mb/s to 1 Gb/s symmetric

o Would some form of cooperative effort help?
o This is not a job for government acting alone
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Motivation

If we get past this circular problem, everyone benefits.
• Consumers, businesses, all users of IT products and services 
• ISPs, equipment makers, SW developers, service providers, ...

Competitiveness and Jobs
• Companies that develop applications for advanced networks 

likely to emerge where advanced networks have been deployed.
• This is not the U.S. today

Take full advantage of strong U.S. research universities

Benefits are even greater if some applications designed 
to meet societal needs

• e.g. health care, energy independence, education, economic 
growth, public safety

Stages of Innovation

We should consider two distinct stages of innovation process.
o Fostering forward-looking pre-commercial experimental research

o Need facilities to experiment with, funding, other resources
o Fostering entrepreneurship, market testing of novel applications.

o Need market that is of sufficient scale (but far from 
nationwide)

Universities are disproportionately important in creation of 
applications and services
o Birthplace of Google, Yahoo, Facebook, ...

o See CRA study
o Students and faculty serve as researchers, entrepreneurs, and 

early adopters of new technologies.
o Benefits of living with superior infrastructure
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A Possible Vision from OSTP

Three pillars of a possible vision
• Create a network of ultra-high-capacity low-latency networks of 

sufficient scale to support meaningful experimentation
• for researchers and entrepreneurs

• Facilitate research related to or using this network of networks
• Disseminate lessons learned

A Network of Networks

Islands of ultra-high-capacity connectivity are forming
o Networks have emerged in communities of 5K to 170K homes.

o More are expected
o A few universities building out experimental networks to the home
o Other commercial ISPs could upgrade portions of their 

infrastructure for trials

Will new applications emerge in these communities to take advantage 
of the advanced networks?

o Network may lack sufficient scale to attract entrepreneurs
o Communities may lack universities, other research institutions

Bridging the islands
o Can these islands be interconnected at reasonable expense?
o Can we connect universities too?



9

A Network of Networks

Community 
network

Community 
network

Community 
network

University HospitalUniversity

Community 
network

5K homes

30K homes100K homes
25K homes

OSTP + NSF looking at connecting select communities &universities. 
Expand over time, with cooperation.

A Hybrid Network

Network would include
o Commercial community networks, with retail customers
o University-managed networks
o Experimental services

Will working with researchers create new challenges for operators of 
commercial ISPs, and how do we meet these challenges?
o Traffic demands
o network visibility

Will working with commercial ISPs create new challenges for 
applications researchers, and how do we meet these challenges?
o Commercial expectations of dependability

What about regulatory issues, such as network neutrality?
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Research

Government agencies provide research grants, small business 
innovation grants, and prizes.

Companies fund research.
Academic and commercial researchers work on applications, but few 

have access to advanced networks.

Can we give researchers access to advanced networks and other 
resources to advance the most promising applications?

Can discussion and cooperation across organizations help?

Workshops planned for 2011.
Thanks to NSF leadership.

Disseminating Information

Successful applications must meet a community’s needs. 
What are those needs?  What has worked?  What hasn’t?
o Important lessons are learned within each community that has a 

next-generation network, some specific to that community, some 
not.

Information is needed by application developers, communities with 
advanced networks, ISPs that are considering investing in upgrades, 
entrepreneurs, researchers, and more.

How can we collect and disseminate valuable lessons learned?
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More Big Questions

Would an ultra-high-capacity network of networks be particularly 
useful for applications research?  for entrepreneurship?

Are there good examples of research into applications that would 
greatly benefit from the opportunity to operate on such a network?
o Especially (but not exclusively) in high priority areas

Are there organizations that should be involved that would bring 
resources this endeavor?


