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Plan for IO & IR Lecture #12

Overview of the Semantic Web

Metadata Mechanisms for the Semantic Web
RDF

OWL

A Critical Evaluation of the Semantic Web

Implications for Vocabulary Design
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The Vision of the Semantic Web

Sir Tim Berners-Lee says:

The Web can reach its full potential only if it becomes a
place where data can be shared and processed by
automated tools as well as by people...

The Semantic Web will bring structure to the meaningful
content of Web pages...

For the Web to scale, tomorrow's programs must be able
to share and process data even when these programs
have been designed totally independently.

Like the Internet, the Semantic Web will be as
decentralized as possible... because central control is
stifling
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The Semantic Web Scenario

"...Lucy instructed her Semantic Web agent through her
handheld Web browser. The agent promptly retrieved
information about Mom's prescribed treatment from the
doctor's agent, looked up several lists of providers, and
checked for the ones in-plan for Mom's insurance within a
20-mile radius of her home and with a rating of excellent
or very good on trusted rating services.

It then began trying to find a match between available
appointment times (supplied by the agents of individual
providers through their Web sites) and Pete's and Lucy's
busy schedules.

In a few minutes the agent presented them with a plan.
Pete didn't like it -- University Hospital was all the way
across town from Mom's place, and he'd be driving back
in the middle of rush hour.

He set his own agent to redo the search with stricter
preferences about location and time. Almost instantly the
new plan was presented: a much closer clinic and earlier
times..."
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Why Today's Web Isn't Semantic

TBL invented the Web and HTML as a non-proprietary
publishing format for the Internet

TBL made conscious decisions NOT to use full SGML
and state of the art concepts of linking and hypermedia to
make it easy to implement Web servers and create Web
pages

Designing HTML to be conceptually simple and easy to
implement rather than general and powerful led to its
rapid adoption after invention of graphical browser in
1994
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HTML's Original Design

Simple structures: headings, lists, links (HTML 1.0 had
only 13 elements)

Format-oriented, meant to be understood "by eye" and
not by computers

Browsers are "hard wired" to render HTML in fixed
manner as web pages and forgive markup errors
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The Simplicity/Expressiveness
Tradeoff - The Upside

"Marking up" a document by surrounding bits of text with
"pointy brackets" and tags whose name suggests a
structural role or formatting is both conceptually and
technically simple

<H1>"I'm a heading"
<> "Format me in italics"

Most people use HTML tags to create some desired
presentation for the content, and "view source" in
browsers makes it easy to "cut and paste" existing pages,
substituting content in whatever tag "skeleton" that
produces the desired look
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The Simplicity/Expressiveness
Tradeoff - The Downside

The "markup means structure/format" approach works
until people want to use the Web as a business platform
and publish information that business applications can
interpret as prices, quantities, part numbers, addresses,
etc.

This changes the problem to be solved by the markup
language from presentational formatting to semantic
modeling, and HTML isn't designed for that

Short-term solution of writing business applications that
"scrape" HTML pages by assuming fixed formatting is too
brittle

XML was invented in 1997 to enable richer,
content-oriented markup, but millions of non-semantic
pages already existed and millions continue to be created
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Getting to the Semantic Web

"The Semantic Web is not a separate Web but an
extension of the current one..."

"Adding logic to the Web - the means to use rules to
make inferences, choose courses of action and answer
guestions - is the task before the Semantic Web
community"

How does today's Web become the Semantic Web?
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Some Alternatives for Making the
Web Semantic

Convert existing Web page content to semantic markup

Annotate existing Web page content with semantic
metadata

Create new web page content with semantic content and
semantic metadata

Create new pages or resources that are designed from
the outset to be "meta-pages” that facilitate semantic
processing of all the other metadata
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