
contributed articles

001:10.1145/1461928.1461945

Toward 2~
Beyond
Web2.0

FROM II S I"I( EP nON as a global hypertext systeIn,
the \\eb ha<,evolved into a univer<;al platfornl for
deploying loo~ely coupled distributed applications.
A~we Inove toward the next-generation Web
platfonn, the hulk ofu<,('r data and applications
will reside in the network cloud. Cbiquitous ace e~s
re~ult~ fron1 interaction delivered as Web pages
augnlented by Java')cript to create highly reactive
user interfaces. '1his point in the evolution of the
Web i~often called Web 2.0. In predicting what
conles after Weh 2.0 what I call 21.', a Web that
encornpa\ses all Web-addres~able inforn1ation-I
go back to the architectural foundations of the Web,
analjze the Ino"e to \Veb 2.0, and look forward to
what might follow.

ror n10\t u\ers of the Internet, the Web is
epitOinized by the browser, the prograIn they use to log
on to the Web. However, in its essence, the Web, which
i~ hoth a lot more and a lot less than the browser, is
built 011 three compollents:
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URL. A universal means for identify­
ing and addressing content6,7;

HTTP. A protocol for client-server
communicationS; and

HTML. A simple markup language
for communicating hypertext content.8

Together, they constitute the global
hypertext system. This decentralized
architecture3s was designed from the
outset to create an environment where

content producers and consumers
come together without everyone having
to use the same server and client. To

participate in the Web revolution, one
needed only to subscribe to the basic
architecture of Web content delivered
via HTTP and addressable via URLs.

This yielded the now well-understood
network effect that continues to pro­
duce exponential growth in the amount
of available Web content. In the 1990s,
the browser, a universal lens for view­
ing the Web, came to occupy center
stage as the Web's primary interface.
Deploying content to users on multiple
platforms was suddenly a lot simpler;
all one needed to enable universal ac­

cess was to publish content to the Web.
Note that this access was a direct con­

sequence (by design) of the underlying
Web contract, whereby Web publishers
are isolated from the details of the cli­

ent software used by their consumers.
As Web browsers began to compete on
features, this began to change in what
became known as the browser wars,
1995-199936; browser vendors com­
peted by introducing custom tags into
their particular flavors of HTML. This
was perhaps the first of the many bat­
tles that would follow and is remem­

bered today by most Web developers as
the blink and marquee tag era marked
byvisual excess.

In 1997, HTML 3.2 attempted to
ease the life of Web developers by
documenting the existing authoring
practice of the time. HTML 3.2 was in
turn followed by HTML428 as a base­
line markup language for the Web. At
the same time, Cascading Style Sheets
(CSS)9 were introduced as a means of
separating presentational informa­
tion (style rules) from Web-page con-



The self-similar repeating nature of fractals is a metaphor for the growth of the entire Web. This image by Jared Tarbell is a revisualization of
the familiar Mandelbrot set; www.complexification.net/gallery/machines/buddabrot/.

tent. CSS enabled Web developers to
flexibly style their content and was in
part responsible for reducing their
urge to ilwent new HTML tags purely to
achieve a particular visual effect. But by
1998-1999, the browser wars were all
but done, with Web developers coding
mostly to the then-dominant browser,
Microsoft's Internet Explorer 5. New
features were no longer necessarily ex­
posed via new tags in the HTML vocab­
ulary; with CSS, a developer could easi-

ly create new presentational structures
using the generic div and span tags.
The behavior of constructs appearing
in Web pages could be customized via
JavaScript18 and the HTML Document
Object Model (DOM).2,23Thus, as the
browser wars came to a close with the

Web appearing to settle on HTML4, the
Web community was already inventing
a new highly interactive Web.

On the negative side, the dominance
of a single browser during this period

meant that all new behavior outside

the scope of the HTML4 specification
was implemented based on Internet
Explorer; worse, that implementation
in turn was a result of reverse engineer­
ing various features from the previ­
ously popular Netscape browser. This
was particularly true with respect to
interactive elements created through
JavaScript and the HTML DaM, while
incompatibilities between the CSS
specifications and the predominant
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Dreams 243.06260 and 243.06540 (page 58) were created by software artist Scott Draves through an evolutionary algorithm running on a
worldwide cyborg mind consisting of 60,000 computers and people; ScottDraves.com.

implementation within Internet Ex­
plorer made it virtually impossible for
Web developers to create content that
would play consistently across mul­
tiple browsers.

Note that this period also saw sig­
nificant movement away from Tim
Berners-Lee's original vision of the
Web. Web authors had started down

the slippery slope of authoring for
the dominant browser, thereby los­
ing sight of the Web contract that had

carefully arranged for Web content to
be independent of the software that
consumed it.

This breach might have seemed
insignificant at the time, at least with
respect to deploying Web content. The
network effect that led to exponen­
tial growth in Web content during the
1990s meant that the Web had already
taken off and that the slowdown in the

network effect resulting from content
coming to depend on a particular class

of Web browsers did not immediately
hamper growth. But the increasing
interdependency between creator and
consumer was not without cost; de­
spite high hopes, the first round of the
mobile Web fizzled in early 2000 partly
because it was impossible to support
mainstream Web content authored

for a desktop browser on small devices
like cell phones and PDAs. The prob­
lems that resulted from Web authors

coding to a particular browser involved
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