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Today's Outline



Follow a thread,

and examine one knot…
into a ball of yarn,

…raising more questions than I answer.
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Semantic Web
The Semantic Web is an extension of the current web in which

information is given well-defined meaning, better enabling
computers and people to work in cooperation. (Berners-Lee et al, 01)

If HTML and the Web made all the online documents look like one
huge book, RDF, schema, and inference languages will make all
the data in the world look like one huge database (Berners-Lee, 99)

The Semantic Web will enable machines to comprehend semantic
documents and data, not human speech and writings. (Berners-Lee
et al, 01)

Some standard quotes 
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Tomorrow's talk

 The Dark Side of the Semantic Web
 Talk and Q/A full of heresies against the "standard vision"

 11AM: CISA/AIAI, Room 4.03. Appleton Tower
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A very old idea in new clothes

Models expose semantics
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Ontology

Sem Web: every "term" in the ontology becomes 
a uniquely named, Web linkable, concept



Burkitt’s Lymphoma Rearrangement of a DNA
sequence homologous
to a <cell-type>cell-virus junction
fragment </cell-type>in several
<disease>Moloney murine
leukemia</disease>
virus-induced
<organism>rat</organism> thymomas

Burkitt’s Lymphoma Rearrangement of a DNA 
sequence homologous 
to a cell-virus junction 
fragment in several Moloney 
murine leukemia 
virus-induced rat thymomas

8q24
PVT1

Oncogene(MYC):
  Found_In_Organism(Human).
  Gene_Has_Function(Transcriptional_Regulation).
  Gene_Has_Function(Gene_Transcription).
  In_Chromosomal_Location(8q24).
  Gene_Associated_With_Disease(Burkitts_Lymphoma).

PubMed

PubMed

Semantic Web

PVT

PVT

Adding ontology
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! Resource Description Framework (RDF)

" Few, but important, constraint

" A basic, extensible assertional language

! RDF Schema (RDFS)

" Weak structuring of sets of terms (taxonomy-esque)

" Class and property hierarchies

" Domain and Range constraints

! The Web Ontology Language, OWL

" Stronger structuring of sets of terms (ontologies)

" Everything in RDFS plus

! Complex Class constructors (unionOf, intersectionOf)

! Additional property features (inverse, transitive)

! Class local property type and cardinality constraints

! And more

Web Modeling Languages
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 These models allow
linking of
 multimedia
 databases
 services

 web
 Grid?

 meta-data repos

 Or any other Web
resource!

Using the links
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Data harvesting & visualization

Richer
metadata

<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#">

      <rdf:Description rdf:about=""

          xmlns:pdf="http://ns.adobe.com/pdf/1.3/">

         <pdf:Producer>Acrobat Distiller 7.0.5 for Macintosh</pdf:Producer>

      </rdf:Description>

      <rdf:Description rdf:about=""

            xmlns:dc="http://purl.org/dc/elements/1.1/">

         <dc:format>application/pdf</dc:format>

         <dc:creator>

            <rdf:Seq>

               <rdf:li>James Hendler</rdf:li>

            </rdf:Seq>

         </dc:creator>

         <dc:title>

            <rdf:Alt>

               <rdf:li xml:lang="x-default">XMLideas.ppt</rdf:li>

            </rdf:Alt>

         </dc:title>

      </rdf:Description>

      <rdf:Description rdf:about=""

            xmlns:xapMM="http://ns.adobe.com/xap/1.0/mm/">

         <xapMM:DocumentID>uuid:93277c40-5534-11da-a3f2-000a95d6b344</xapMM:DocumentID>

         <xapMM:InstanceID>uuid:9327882b-5534-11da-a3f2-000a95d6b344</xapMM:InstanceID>

      </rdf:Description>

   </rdf:RDF>

Embedded meta-data

Enterprise data integration

 "Corporate Semantic Web", Gartner "hot pick" for 2006
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Digital asset management Semantic Web portals

Ontology editors (and other tools) Semantic Web and 
social networking
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Transitioning Technologies

 Semantic Web Services
 crucial for linking “programs” into the mix
 “plumbing” for agents…

 Scaling Semantic Web stores to database sizes
 Information extraction and semantics ("Web 3.0")

 can we “retrofit” semantics on the existing Web?

 Semantic Web information creation
 can we make it so we don't have to retrofit in the future?

 tools that help embed the semantics as a document is created
 better dynamic integration of structured data into the Semantic

Web
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Significant Corporate Activity
Semantic (Web) technology companies starting & growing

 Siderean, SandPiper, SiberLogic, Ontology Works, Intellidimension, Intellisophic,
TopQuadrant, Data Grid, …

Bigger players buying in
 Adobe, Cisco, HP, IBM, Nokia, Oracle, Sun, Vodaphone…  announcements/use in

2005-2006
 integrator and contractor uptake: Northrop Grumman buys Tucana, Lockheed-Martin

uses SiberLogic in FCS, WebMethods buys Cerebra, …
 tools being announced: AllegroGraph, TopBraid, …

Government projects in and across agencies
 US, EU, Japan, Korea, China, …

Life sciences/pharma an increasingly important market
 Health Care and Life Sciences Interest Group at W3C

Many open source tools available
 Kowari, RDFLib, Jena, Sesame, Protégé, SWOOP, Onto(xxx), Wilbur, …

Universities should not be "competing" for
low hanging fruit - so what comes next?
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Towards a Science of the Web
 The Web has been transformational

 Largest human information construct
 Understanding it requires a "science" that takes the Web as a

primary area of interest
 Math/Science approach to understanding the Web
 Engineering approaches for its future

 Semantic Web is an example
 Understanding how to ensure its social benefit

 This requires a new interdisciplinary effort
 Computer Science
 Cognitive Science
 Social/Policy issues

A new challenge for the Computing Field
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Web Evolution

The HTTP/HTML (Rest) Web has evolved in complex ways
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What we need to understand

The features that make the web work
The threats of fragmentation
The macro from the micro

 Think Google

How to incorporate semantics
How to exploit statistics
How to build services
How to instil trust, resilience and

dependability
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A "Systems" Science

The Web is so
complex it needs its
own Systems
Science

 Inspiration from new
formal models

 Inspiration from
biology?
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New Engineering

The Web needs new
engineering
standards, methods
and tools

Access to data
globally

Decentralization for
resilience
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New Social Models
 The Web is essentially

social
 And getting moreso

 Facebook,myspace
 Youtube, flickr

 The Web has huge
impact on society
 Information access and use
 Privacy issues
 Information flow control

Let's explore this thread a bit…
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Social impacts of the Web

 The "democratization" of trust, privacy, and other
"social" issues provide many societal challenges
 Some we're already seeing

 cf.  Blogs vs. the established media
 cf. Information control by govt vs. personal freedoms

 Many we're just starting to encounter
 How to establish credibility in an open and distributed world
 How to control private information in an increasingly

transparent world
 Some looming long term

 cf. issues of virtual presence and online lives
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Example:Web-Based Social Networks

Websites and interfaces that let people
maintain browsable lists of friends

Last count
 142 social networking websites
 Over 200,000,000 accounts
 Full list at http://trust.mindswap.org

Over 15,000,000 accounts are represented in
FOAF, an OWL ontology
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Adding "Trust"

 A number of these networks allow people to rate how
much they trust others
 Golbeck (2005) inferring trust

from given ratings

 With direct knowledge or a recommendation about
how much to trust people, this value can be used as
a filter in many applications

 Since social networks are so prominent on the web,
it is a public, accessible data source for determining
the quality of annotations and information
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Trust Algorithm
 If the source does not know the sink, the source asks all of its

friends how much to trust the sink, and computes a trust value
by a weighted average

 Neighbors repeat the process if they do not have a direct rating
for the sink
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FilmTrust

 Users maintain
 Lists of friends
 Trust ratings for friends
 Movie ratings
 Movie reviews

 http://trust.mindswap.org/FilmTrust
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FilmTrust, Golbeck 05-06
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Trust-enhanced browsing

Bringing the social into the Web interface
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Challenges

(lower is better)

 Can outperform
recommender systems
 Especially where the

individual's rating is further
from the group's

 Continues the Web's
challenge on  the concept of
"ground truth"
 What happens when this is

applied to more complex Web
based commerce than
recommenders?
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Example 2: Policy Aware Web

(NSF ITR; Hendler, Berners-Lee, Weitzner; 2005)
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Web Server

Content

Use case:
A Web browser requests the home
page for a girl scout troop and is
given it by a Web server.

Demo
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Web Server

Content

However, requests for images
result in HTTP Error 401,
“Unauthorized”

401

401
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The 401 “Unauthorized” response
has been modified to provide a
URL to a policy:

HTTP/1.1 401 Not authorized
 Date: Sat, 03 Dec 2005 15:32:18 GMT
 Server: TwistedWeb/2.0.1
 Policy: http://groups.csail.mit.edu/dig/2005/09/rein/examples/troop42-policy.n3
 Content-type: text/html; charset=UTF-8
 Connection: close
10:32:20 ERROR 401: Not authorized.

Demo
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{ REQ a rein:Request.
  REQ rein:resource PHOTO.
  ?F a TroopStuff; log:includes
        { PHOTO a t:Photo; t:location LOC.
          LOC a t:Meeting }.

  REQ rein:requester WHO.
  WHO session:secret ?S.
  ?S crypto:md5 TXT.

  ?F a TroopStuff; log:includes
        { [] t:member [ is foaf:maker of PG ].
          LOC t:attendee [ is foaf:maker of PG ] }.
  PG log:semantics [ log:includes
        { PG foaf:maker [ session:hexdigest TXT ] }
    ].

} => { WHO  http:can-get PHOTO }.

 Example policies
 Photos taken at meetings of the

troop can be shared with any
current member of the troop.

 Photos taken at a jamboree can be
shared with anyone in the troop
or with anyone who attended the
jamboree.

 Photos of any girl in the troop
can be shared with the world if
that girl's parent has given
permission

Policies use distributed rules
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Rein "ontology"
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Web Server

Use of the PAW proof-generation
proxy results in a proof which
satisfies the policy:

Third-party services may be
consulted to help construct
the proof.

Proof
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Web Server

Content

The Web server checks the proof
and serves the content if it is valid.
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Challenges

 Allows more control over
distribution of personal
information
 Although we are not yet there

 Increases the Web's tension
between privacy and "desire
to know"
 How do we allow individuals to

easily control their identities
without revealing too much
through the aggregation of this
information
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And more to come…

 Consider people having multiple identities and
multiple attributes in workspaces (not just play)
which include virtual as well as real identities

AIAI2 - Second Life
secondlife://Saengseon/197/42/108
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Conclusion

 The Web is a complex and messy place
 Some "order" added by Semantic Web, but growing in ways not

being explored by many AI researchers

 The Web is evolving in many complex ways
 Today's example, social issues in Web use

 New functionalities
 But potentially disruptive technologies

 This drives us towards a new agenda
 Understanding the Web in a Scientific Way

 Modeling, engineering, and especially, social impact
Learn more at http://www.webscience.org
   (Web Science Research Initiative)
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Tetherless World Web
 The pervasive, mobile and ubiquitous Web, requires:

 Understanding the Web as a network at all scales
 From protocol to social network levels
 Non-browser access issues (above the IP level)

• Finer-grained information access
 New methods for

 Privacy protection
 Security needs

 Policy Aware Computing
 Context dependent information use

But that's a talk for some future date…


