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LIVING ON THE DEEP EDGE

“|f there is a constant in the history of the Internet, it is surprise.”*

Thispast year marks the tenth anniversary of Netscape'sinitial public offering. Many believe
that August 9, 1995 signifies thetrue beginnings of the commercial Internet, and the rise of the
dotcom boom. Of course, five years later came the dotcom bust, when conventional wisdom
deflated any pretensions about a brave new World Wide Web that would reshape dramatically
the lives of billions around the globe. In many wayswe still live in the long shadows cast by the
dotcom bust, only now beginning to peer out hesitantly at the virtual landscape around us for
any signs of sustainable life.

It is a truism that we humans tend to over estimate the short-term, and to under estimate the long-
term. Asa result, while we all have been waiting impatiently for the more immediate promise of
the Web to commence, the beginnings of the longer-range future suddenly are upon us.

Thismyopia seems to be especially prevalent today in the telecommunications services sector.
Indeed, even asindustry players and analysts busy themselves with plans revolving about “ triple
play’ and “ homerun” network convergence at the consumer level, there are growing signs that
this provider-centric approach isignoring a larger emerging picture. With the advent of always-
on broadband connections, significant computing power and storage, and personal mobile
devices, human ingenuity is finding novel ways for computer software to provide information and
entertainment and — most importantly — connectivity. Fromall corners of the Internet, and in
myriad ways, millions of innovative entrepreneurs and ordinary people are adopting
applications and creating content as part of their daily lives. The rapid growth of innovative
user activities at theproverbial edge of the network, leading to the emergence of a user-powered
Web, pose difficult challenges for those invested in present-day business models. In other words,
those in legacy industries may be so entranced with their own images in the mirror that they may
well be missing both the forest and the trees.

This paper discusses some of thesethus-far overlooked market and technol ogy devel opments,
occurring inwhat | termthe* deep edge”’ of the Internet. In particular, these developments
collectively are helping give rise to a growing emergent phenomenon best described as a user -
powered Web. We will examine how exploding innovation in the rich and expansive edges of the
network (the upper layers) portends future conflict with many of the command-and-control
assumptions of the incumbent providers of first-mile connectivity (the lower layers). The paper
also lays out some tentative thoughts about how U.S. government policymakers should approach,
and seek to reconcile, this seeming divide between those operating in the network core and those
living at the applications edge.

! Janet Abbate, Inventing the Internet (1997), at 218.
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INTRODUCTION

The story of the Internet largely is the story of innovation, flourishing among end users
operating at the proverbial edge of the “network of networks” Aswe shall see, creativity
and ingenuity find a natural home in the welcoming environment created by the Net. The
reason is straightforward: the crux of the Internet isinnovation without permission.

In order to promulgate his protocol creation, Tim Berners-Lee didn’'t need to file atariff,
or submit a certificate, or pay alicensing fee. He was not required to file a petition
seeking authorization to use the network. Nor did he hire outside lobbyists to insert
legislative language enabling a particular business model.

The Internet is a political creation, one imbued with certain values. Market players and
government policymakers have the power to alter those values serve other objectives,
which in turn has major conseguences for how we experience the Net.

In some respects, this paper is anatural follow-on to my previous publication discussing

the layered nature of the Internet, and highlighting some important implications for U.S.
Internet and telecommunications public policy.? [summarize layers paper]

Here | seek to extend the analysis[more]

Of course, as John Naughton putsit, writing about the Net is “like skating on
quicksand.” % While some writi ngs about the Internet have stood up well in the short
years since it first emerged into public consciousness, many othersin retrospect come of f
seeming wildly optimistic, unduly pessimistic, and/or flat out wrong. My aim hereisto
present a moderated view, one that strikes a balance between the promises and the perils
on onlinelifein the early 213 Century.

InPart I,

The nature of innovation[more]

InPart 11,

The emerging Internet-based ecosystem [more]

%Richard S. Whitt, A Horizontal Leap Forward: Formulating A New Communications Public Policy
Framework Based on the Network Layers Model, 56 FED. ComM . L.J. 587 (2004).
% John Naughton, A Brief History of the Future: The Origins of the Internet (1999), at 267.
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Finally, in Part 111, | present a somewhat contrarian view of “convergence.” | will
attempt to find a pathway between the mindsets of the Net Commons and the Net
Managed. This pathway could have significant implications for U.S. public policy,
namely how to approach the issue of end user access to broadband platforms.

[more]
Whether these potentially immense marketplace changes ultimately will prove harmful or

helpful to the bottom line of legacy telecommunications service providers, and how in
turn policymakers should react, is a story very much unwritten.
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Part 1. The Deep Roots of the User-Powered Web

“All 01:1 us are interested in the future, for that is where we will be spending the rest of our
lives.”

A. Key Elements of I nternet Architecture

For starters, it isimportant to understand that the “network of networks” we call the
Internet is not some neutral, value-free assemblage of routers and servers and fiber optics.
Generally speaking, technology may be viewed from a certain perspective as “neutral,”
but how we design and use it reflects a distinctive social and psychological bias. Asan
artifact of human ingenuity, technology expresses deep-seated desires, wants, needs, and
fears. While component parts may be used for avariety of purposes—think for example,
of the assemblage of mechanical systemsinto either exploratory rocket-ships or atomic
weapons— the design and assembly and uses of those components inevitably reflects very
human impul ses.

In the case of the present-day Internet, that built-in biasis reflected in the key elements of
its architecture and infrastructure. As Lawrence Lessig already has shown us, Codeis
Law,” or rather that computing technologies are products of human design. Those who
struggled to bring forth the Internet did so in the full knowledge that they were imbuing it
with specific characteristics that reflected their personal and professional value systems.
Those values include openness, flexibility, and the lack of any pervasive authority.6 The
Net is aso oriented towards user activities at the so-called “edge” of the network, as
opposed to network activities at the network’s “ core.””

At the same time, the Internet has no fixed, inherent nature, except for what we build into
its architecture. Inavery real sense, the Net iswhat we makeit. The “network of
networks’ certainly can continue to be what it has been: simple, transparent, modular,
interconnected, decentralized. Indeed, many of its more enthusiastic backers seem to
assumethat it will always be the case. Like any human-made construct, however, the Net
also can be built to be something else— including something complex, proprietary,
integrated, and centralized. The TCP/IP protocols do have some real magic inherent in
them, but only when conjured up as a matter of deliberate choice and considerable effort.
One can hope and even presume that the characteristics we desire will remain, or become
further enhanced, but such presumptions alone can do nothing to advance the cause. We
must wrest from the Internet what we will.

Aswill be discussed in more detail below, the Internet is a distributed, small-world
network that follows a*“power law” of ordered links. The World Wide Web is another

*“Plan Nine from Outer Space” (19 ), directed by Ed Wood.
®Lawrence Lessig, Code, at .

6 Naughton, The History of the Future, at 277-280.

"[cite]
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small-world network, similar in structure to the Internet.2 At the same time, the Internet
looks like a hierarchical decentralized network, which has evolved through innumerable
accidents and reflects the decisions of countless individuals, businesses, universities, and
so on, which would lack any common theme’ However one chooses to define it, “the
Web's large-scale topology -- that is, its true architecture — enforces more severe
limitations on our behavior and visibility on the Web than government or industry could
ever achieve by tinkering with the code.”*°

1. Codeand L ayers

Put simply, the Internet is comprised of Code, stacked in Layers.'! One can view Code,
the software and hardware components of the network, as the bricks and mortar.'*> Writ
large, code is “aset of procedures, actions, and practices, desi qned in particular waysto
achieve particular endsin particular contexts. Code = praxis.” 3

In contrast, layers constitute the architectural features of the Internet, in this case its
modular structure The layers are what we build, using the raw materials of code as the
building blocks.

As | indicated in my previous paper:

Engineers use multiple protocols that partition a communication problem
into disparate sub-problems and organi ze the software into modul es that
handl e the sub-problems. Functions are allocated to different protocol
layers or levels, with standardized interfaces between layers. The
flexibility offered through the layering approach allows products and
services to evolve by accommodating changes made at the appropriate
layer, rather than having to rework the entire set of protocols. In other
words, layering alows changes to implementation of one layer without
affecting others, aslong as the interfaces between the layers remain
constant.*

Layers create a degree of “modularity,” which allows for ease of maintenance within the
network. This modularity, or independence, of each layer creates a useful level of
abstraction as one moves through the layered stack. As shown above, applications or
protocols at higher layers can be devel oped or modified with little or no impact on lower
layers. This can result in tremendous efficiencies when one seeks to upgrade an existing

8 Buchanan, Nexus, at 83.

®Mark Buchanan, Nexus (2002), at 80-81.

10 Barabassi, Linked, at 175. As one example of this principle, Barabass estimatesthat we can only reach
about 24 percent of all the documents on the Web; the rest are invisible to us, unreachable by surfing. This
is because the links of the Web are directed, following digointed paths, while most true webs are
nondirectional. Linked, at 175.

! See generally Whitt, A Horizontal Leap Forward, at 601-609.

12 Albert-Laszlo Barabasi, Linked (2003), at 174.

13 Alexander R. Galloway, Protocol (2004), at Xii.

¥ \Whitt, A Horizontal Leap Forward, at 602 (citation omitted).
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application (higher layer) that makes extensive use of underlying physical infrastructure
(lower layer)."®

Noted communications theorist Y ocha Benkler has crafted amodel of the different
layers of the Internet, which helpsrevea the inner workings that often are hidden from
the view of the average user.

The Benkler Communications System Layers Model

Content Layer Text, Speech, Music, Pictures, Video, etc.

Logical / Code L ayer

Web Browsers, Email Client Software,

App| ication / Services MP3 Software, Word Processors, etc.

Utility Protocol Layer HTTP, SMTP, FTP, DNS, etc.
TCP/IP Transport Layer TCP, UDP
Protocol Suite Network Layer IP, ICMP, IGMP
Link Layer Interface to the Physical Layer
i Ethernet, Modem, DSL, Cable, T1,
Physical Layer Fiber Optics, Satellite, Bluetooth,
Wi-Fi, etc.
Figure 1
2. | P: Ubiquity, Simplicity, and Transparency

In 1974, Vint Cerf and Robert Kahn issued their seminal paper on the TCP/IP protocol
suite, in which the authors * present a protocol design and philosophy that supports the
sharing of resources that exist in different packet switching networks.”*® Based in large
part on how Cerf and Kahn designed that protocol suite (plus more than alittle help from
the U.S. Government to ensure its ubiquitous use on the networks), the Internet Protocol
(IP) has become the common “bearer” protocol at the heart of the Internet."’

An important design attribute of 1P isits completely agnostic and transparent nature. In
particular, IP does not care what underlying transport is used (such as fiber, copper, cable,

> \Whitt, A Horizontal Leap Forward, at 604.

'®Vinton G. Cerf and Robert E. Kahn, A Protocol for Packet Network | ntercommunication, | EEE Trans. on
Comms, Com-22, No. 5 (May 1974), available at http://cs.mills.edu/180/reading/CK 74.pdf.

7 See Whitt, A Horizontal Leap Forward, at 629; see also 605-09 (general overview of |P).
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or radio waves), what application it is carrying (such as browsers, e-mail, Instant
Messagi ng, or MP3 packets), or what content it is carrying (text, speech, music, pictures,
or video). ® Thus, IP enables any and all user applications and content. It does so by (1)
decoupling the content and applications from the underlying transport, and (2) not
interfering with, or discriminating against, any user applications.

The Internet was one of thefirst steps in the separation of the services layer from the
physical layer of the network. Further penetration of 1P will enable a separation of the
traditionallg, formerly necessary relationship between the transport provider and the service
provider.

The “layers principle” asarticulated by Professor Lawrence Solum amounts to creating a
behavioral norm that tracks the actual operation of 1P in the Internet. Thus, in Solum’s

princi pzloe, the transport layer is not allowed to discriminate against any of the three levels
above.

3. 2E

The “End-to-End Principle” (E2E) stands for the general proposition that the Core of the
Internet (the network itself) tends to support the Edge of the Internet (the end user
applications, content, and other activities® Some have trandated this as dumb networks
supporting smart applications.?? The more precise trandation is that a class of functions
can only be completely and correctly implemented by the applications at each end of a
network communication.

The end-to-end arguments constitute a set of design principles concerning how
application requirements should be met in a communications system. “The end-to-end
arguments suggest that specific application-level functions usually cannot, and preferably
should not, be built into the lower levels of the system—the core of the network.” 2 The
E2E principle suggests that communications — information — ideally should not be filtered
or change or operated on by the network itself, but only by the edges, at the level of client
applications that individuals set up and manipul ate.?*

Of course, the E2E principle can be prone to exaggeration. One cannot have amodern
data network without a core (physical infrastructure at the lower layers of the protocol
stack) and an edge (physical and virtual applications at the upper layers of the protocol
stack). The coreincludes the transport functionality to connect together the myriad
constituents of the edge, as well as the widespread distribution of the applications and

8 \Whitt, A Horizontal Leap Forward, at .

19 Clayton M. Christensen, Scott D. Anthony, and Erik A. Roth, Seeing What’ s Next (2004), at 241.

2| awrence B. Solum and Minn Chung, The Layers Principle: Internet Architecture and the Law, 79 Notre
Dame L. Rev. 815 (2004).

L Whitt, A Horizontal Leap Forward, at 604-5.

2 [cite David Weinberger, others]

% David D. Clark & Marjory S. Blumenthal, Rethinking the Design of the Internet: The End to End
Arguments vs. the Brave New World, TPRC Paper 1 (dated Aug. 8, 2000).

 Susan P. Crawford, Someone to Watch Over Me (September 2005 draft), at 21.

10
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content and services provided by the edge. In avery real sense, in order to have afully-
functioning network, the edge and the core need each other.

In its essence, the E2E principleis about the extent to which end users are in control of
their activities using the Internet. “The end-to-end architecture of the Internet is designed
to befairly smple, open and stable at the network level while allowing users the freedom
to develop innovative applications to run on top of it"? Thus, users remain the driving
forcein the system®® As several joint commenters note, “rather than relying upon the
creativity of asmall group of innovators who might work for the companies that control
the network, the end-to-end design enables anyone with an Internet connection to design
and implement a better way to use the Internet.”?’

As related to the Internet, the end-to-end argument is transformed into a principle “t
make the basic Internet protocols simple, general and open, leaving the power and
functionality in the hands of the application. "% Professor Phil Weiser indicates that the
end-to-end network design “alows for diversity of the modes of physical access as well
as a plethora of applications and content developed to work with the TCP/IP standard.”*
The resulting explosion of innovative applications on the Internet likely would never
have happened but for the incorporation of the end-to-end design into the network.*
Wu's words, “The Internet’s layered architecture and embedded end-to-end design have
created an Internet where coding power resides among the designers of appllcatlons”
Thus, Innovation and creativity become decentralized.

Lee McKnight: “Most Internet businesses operate on the edge of the Internet, which is
where the intelligence and processing power resides by design.”*

“By alowing the ‘intelligence’ of the network to be placed at the user level —in
applications rather than in the network itself — the Internet has enabled individual
creativity to emerge and flourish in unprecedented ways.”*

Even in the converging world of telecommunications, intelligence is migrating from the
center of the network out toward the user’ s access device.>*

i: David Bollier, Silent Theft (2002), at 102.

Id.

%7 Ashish Shah, Douglas Sicker, and Dale Hatfield, Thinking About Openness in the Telecommunications
Pol|cy Context, TPRC Paper (September 20, 2003), at 6.

T|mothy Wu, Application-Centered Internet Analysis, 85 Va. L. Rev. 1163 (1999), at 1164-65.

PhlllpJ Welser, Law and Information Platforn‘s 1J. on Telecomm. & High Tech. L. 1 (2002), at 4-5.

% See, €9, Mark A. Lemley & Lawrence Lessig, The End of End-to-End: Preserving the Architecture of
the Internet in the Broadband Era 14 (Stanford Law School, Working Paper No. 207) (2000), available at
http://cyberlaw.stanford.edu/e2e/papers/Lemley L essig_e2epaper.pdf (explaining role of “e2€” designin
produ0| ng the “extraordinary innovation” of the Internet).

Wu Application-Centered Internet Analysis, at 1193.

Lee W. McKnlght, Internet Business Models: Creative Destruction As Usual , in Creative Destruction:

' , Lee W. McKnight, Paul M. Vaaer, and Raul

L. Katz eds. (2001)at 47.
3 David Bolier, Silent Theft: The Private Plunder of our Public Wealth (2002), at 99.

¥ Steven Shepard, Telecommunications Convergence (2000), at .

11
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Jonathan Zittrain:

“The Internet’ s framers intended an hourglass design, with asimple set of narrow
protocols in the middle, anchored by the Internet Protocol, resting on alarge collection of
physical carriers at the bottom and innumerable applications on the top. Such adesign
kept the network ssmple. Indifferent to the physical media on which it is dependent and
of the nature of the data it is passing, the network need not care whether the data
consisted of chunks of e mail, instant messages, Web pages, Webcams, or Kazaa music
files. This so-called end-to-end architecture enabled the Internet of today: aflexible
metanetwork capable of subsuming existing networks. End-to-end isatechnical rule of
thumb, suggesting that features that might be tempting to install in the middle could more
beneficially be located at the ends and handled by individual applications.”*

“End-to-end isalso lately apolitical rallying cry — voiced with growing frequency as
worries surface about ‘the end of end-to-end’ for nontechnical reasons.... The ability to
throttle traffic on an application-by-application basis presents the emerging broadband
world with athorny issue. More importantly, though, isthe thought that the default rule
of the network engineers' hourglass could be inverted: |SPs might be induced to offer
Internet connectivity only for approved and certified applications.... Whether for
security purposes or to funnel usersto particular activities and Web sites, Internet access
can be limited to a highly circumscribed set of tasks....”%

“Such systematic barriers are deeply offensive to the values of the Internet designers, and
they represent adrastic transformation of today’ s Net from an engine of innovation to
little more than interactive cable television.”®’

The managed network counterparts to the unmanaged Internet — cell phone networks,
cable-TV networks, satellite systems— are both lessinspired in their range of uses and far
more enticing to publishers as vehicles for reaching their markets precisely because of
their consumer limitations.”®

“If anything, it is surprising that routing has remained dumb for so long — that the grace
period during which the Internet has devel oped unencumbered has been more than a
fleeting honeymoon once the power of the Net was appreciated by mainstream
governments and private firms. That grace period has ended, and what will come next is
entirely up for grabs.”*®

3 Jonathan Zittrain, The Balkanization of the Broadband Internet, in The Broadband Explosion, Robert D.
Austin and Stephen P. Bradley, eds. (2005), 337, 350.

% Zittrain, Balkanization, at 351.

3 Zittrain, Balkanization, at 351.

38 Zittrain, Balkanization, at 352.

* Zittrain, Balkanization, at 353.

12
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4, “NetV "And Thel Approach

The end result: IP helps fashion the “virtuous hourglass’ from disparate activities at the
different network layers.

Convergence at the IP (middle) layer
Divergence at the physical networks (lower) and applications/content (upper) layers

The Internet is emergent and self-organizing, so that its architecture is much richer than
the sum of its parts.*°

[cite layers paper]

What | call “NetVergence” (converged protocols, diverged platforms and diverged
applications/content)

Technology platforms such as the Internet are both open (accessible) and communal
(adaptable).**

Layers framework

While there are several different ways to think of the modular components of the Internet,
perhaps the model that best combines simplicity and veracity is afour layered approach.

My previous paper spelled out the pros and consof such alayered model.*” | also
suggested that, by way of balancing the desire for simplicity with the need for precision,
amodified version of this layered model should be adopted.*® This four-layer version is
reproduced below.

“ Barabass, Linked, at 174.

*! Kenichi Ohmae, The Next Global Stage (2005), at 127-130.
42 \Whitt, A Horizontal Leap Forward, at 614-21.

“* Whitt, A Horizontal Leap Forward, at 621-24.

13
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Proposed Network Layers M odel

Content/Transactions Layer

Applications Layer

Logical Network Layer

Physical Network Layer
Transport

Access

Figure 2

The top two layers of the model, applications and content, are what isin the end user’s
control and visibility, while the lower two layers, physical and logical, are what isin the
network’s control and visibility. Asone commenter has pointed out, the upper layers are
not gl 045)a| at al, but deployed by individuals and entrepreneurs to make use of the lower
layers.

Thisfour layer approach can be modified in several ways, to highlight the ways that
different players and activities can affect the other modular components of the network.

[Respond to criticism]

[Respond to, and adapt, some suggest modifications to theframework via Werbach, Wu,
Marcus, Thierer, etc.]

*“ Susan P. Crawford, Shortness of Vision (2005 dré&t), at 7.

14
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5. verlook mponents: Th ial. Economi L Backdr

In describing the essential architectural and modular ingredients that make up the Internet,
many tend to neglect some of the most critical e ements. namely the social, economic,

and legal environment within which the Internet operates. Some have referred to a
technology’ s “context of use,” which describes the society and the web of other artifacts
within which technologies are always embedded.”® A technology is not severable from
the culturein which it isembedded. “Materia artefacts encode, embody, convey, or
transmit whole systems of immaterial ideas and behavioural patterns.”

Technology evolves with us, with our human capacities and our culture and our
environment. Susan Crawford helpfully has called it the “ code/law background
medium,”*” but it actually involves aricher and more complex mix of elements.

One cannot divorce the Net from its social, economic, and legal context. The ecosystem
of the Internet is but a part of the larger ecosystem of human life.

Larry Lessig declared that Law is Code, but the fact is that code can be regulated by an
assortment of individuals and collectives (such as corporations, courts, and legislatures).

Because of this rich backdrop, government officials and policymakers potentially have an
enormous rolein shaping the architecture of the Internet, and how it can be used. Aswe
shall see, the U.S. Government in particular can and will regulate the Internet.*®

B. TheWeb As an Edge-Based Phenomenon
1. An Unlikely Child

It has become atruism that the commercia Internet, and particularly the World Wide
Web, is a phenomenon built largely by end users operating at the periphery of the
network. This paper is premised on that very thesis. Nonetheless, surprisingly few
bother to stop to ponder exactly what that truism may mean, or what specific implications
can be drawn for the future.

Certainly the Internet did not start out that way. After all, despite some of the more
extreme rants of self-proclaimed “ cyberlibertarians,” the Internet is a creature born not in
the rich soil of the valleys around San Jose, but at the Pentagon with the aid of
government-sponsored academia. It isthe case that much of the Internet’s early direction
initially came from those at the “core” of the network. In particular, government,
military, and academia provided the structure and financial support for the nascent

“5 Nelly Oudshoorn and Trevor Pinch, Introduction, in How Users Matter: The Co-Construction of Users

and Technology (2005), at 2.

% John Ziman, Evolutionary models for technological change, in Technological Innovation as an
Evolutionary Process, John Ziman ed. (2000), 3, 8.

47 Susan P. Crawford, Biology and the Broadcast Flag (2004), at 606.
* Leibowitz, at 107.

15
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network. Asaresult, “the Internet was born at the unlikely intersection of big science,
military research, and libertarian culture.”*

Indeed, “the real history of the Internet reaches back to that terribly traditional, often-
reviled institution of our collective aspirations: government.”*® The “gift culture of the
ARPANET” became a prolific incubator of many innovations.>

“The whole history of very large-scaled integrated circuits, computation, computer
science, artificial intelligence, encryption, and even the Internet and World Wide Web is
driven by the Defense Advanced Research Projects Agency (DARPA) and assuredly
would not have evolved in the direction it did without the military’ sinterests and lavish
support.”52

The Internet required three decades of subsidies to reach commercial market introduction.
“Only government can afford to be that patient.”3

It is unclear whether the free market alone would have created such athing as the Internet.
Networking pioneer and entrepreneur Charles Ferguson, for one, claims that the private
online companies were no match for the government-backed Internet. In an entertaining
account of his high-tech exploitsin the 1990s, Ferguson observed that new technologies
like the Internet typically comefrom neither the venture capital industry nor from the free
market. Instead, he shows how “virtualy all the critical technologiesin the Internet and
Web revolution were devel oped between 1967 and 1993 by government research
agencies and/or in universities.”> During than same time period, a $10 billion
commercia online services industry arose in the free market. The comparison between
the two, he argues,

is extremely clear and extremely unflattering to private markets. The
commercia industry’ s technology and structure were inferior to that of the
nonprofit Internet in every conceivable way, which is the primary reason
that they were so rapidly destroyed by the commerdal Internet revolution.
Internet technology was around and available for more than twenty years,
continuously evolving under the noses of companieslike AT&T, IBM,
CompuServe, AOL, and even Microsoft. But somehow these companies
managed not to notice. Neither, by the way, did most VCs>®

** Manuel Castells, The Internet Galaxy (2001), at 17.

* Bollier, Silent Theft, at 101.

*! Bollier, Silent Theft, at 103.

%2 Edward Constant, The Evolution of War and Technology, in Technological Innovation as an
Evolutionary Process, John Ziman ed. (2000), 281, 287.

> McKnight, Internet Business Models, at 59.

> CharlesH. Ferguson, High Stakes, No Prisoners. A Winner’'s Tale of Greed and Glory in the Internet
Wars(1999), at 13.

% Ferguson, High Stakes, No Prisoners, at 13.
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“Users played acru0|al part in making the ARPANET more than an elaborate experiment
in packet switchi ng

Some of the best-known examples of user-led innovation emerge from the public sector,
such as the development of the Internet. It istrue that dmost none of the users of the
Internet were present at the very beginning, when the Internet first began to take shape.®’
However, the values certainly were there from the beginning.”®

The Net reflects an open, collaborative culture.

From the 17" to mid-20" centuries, “ constitutive choices’ about the modern media— the
press, postal and telecommunications networks, cinema, and broadcasting — took place in
the context of larger political and economic transformations.® In particular, U.S.
government policymakers undertook supremely political objectives with important
economic consequences® In short, politics created our mediaworld, from the
emergence of the first newspapers and postal systemsto therise of the mass press,
telecommunications, motion pi ctures, and broadcasting in the 20" century. Critical
choices about freedom of expression, ownership of media, the architecture of networks,
secrecy, privacy, and intellectual property have made the modern media as much a
political as atechnological invention.®

The Internet is no different. Now that the post-industrial, information society has come,
what kind of society it proves to be will ultimately be a political choice. One of the
themes of this paper is tha the Net is subject to the very same social and economic and
political forces that affect any other part of theworld, real or virtual. A related themeis
that the creation and sustenance of the Internet have been, and remain, profoundly
political acts and those who care for the future of the Internet must be politically engaged.

“Architectureis politics.” (after LessiQ)

As Carl Shapiro and Hal Varian warned usin 1999, no executive in the tech sector can
ignore the government’ s role in the information economy. We should not expect the
government’s role to diminish, in antitrust or Internet regulation.®?

Further historic points:

Where Wizards Stay Up Late®®

% Abbate, at 219.

57 Constanl nus C. Markides and Paul A. Geroski, Fast Second (2005), at 24.
Naughton Brief History of the Future, at 273-280.

% -, Paul Starr, The Creation of the Media (2004), at 2.
% gtarr, Creation of the Media, at 3.

61 Starr, Creation of the Media, at

82 Carl Shapiro and Hal Varian, Information Rules (1999), at 317.
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Inventing the Internet®*

The Internet’s Coming of Age™

2. The PreWeb
PreWeb: email, bulletin boards, chat rooms, and “walled garden” commerce

[cite BroadNet paper]

Neil Randall, The Soul of the Internet®

In the mid-1990s, the primary driver of TCP/IP-based internetworking was
communications — in particular, email, public newsgroups, and mailing lists.?’

Rag Tomlinson, working for BBN in Cambridge, Massachusetts, figured out how to
modify the file transfer protocol to carry mail messages. The interesting aspect of the

story isthat he wasn’t even supposed to be working on such aproject.®® From such
hidden and persona motivations do innovations like email spring forth into the world.

3. TheWeb 1.0

Asthe 1990s dawned, and the Web began to stir to life, the “edge” of the network (the
end users themselves) began increasingly to take control.

Digital Crossroads®®

Not coincidentally, the Internet grew from a small band of computer-literate
programmers to avast community of users, with the introduction of new protocols such
asFTPand HTTR.

% K atie Hafner and Matthew L yon, Where Wizards St