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A myth that needs
debunking

« The Semantic Web needs Ontologies
(true)

 But Ontologies are

— Inefficient (slow)
— Complicated to express (Heavy)
— Difficult to Build (Hard)

(false)

 We can build them:
— Faster, Lighter, Easier!!
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Traditional Al ontology

« cf. US National Center for Biotechnology
Information, "Oncology Metathesaurus”

— 50,000+ classes, ~8 people supporting full time,
monthly updates, mandated for use by NIH-
funded cancer researchers

« OWL DL rigorously followed
* Provably consistent
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Sem Web use case

« cf. Friend of a Friend (Foaf)

— 30+ classes, Dan Brickley and Libby Miller made it,
maintained by consensus in a small community of
developers

» Violates DL rules (undecidable)
« Used in many unexpected contexts

- FOAF

— 10s of millions of Foaf people
* (not necessarily distinct individuals)

— Exported by a growing number of providers

 |If you use Livedournal, you have a FOAF file
— Also flickr, ecademy, tribe, joost, ...
— Apps to export Foaf from Facebook and other soc netw sites

— Becoming de facto standard for open social networking

A lot more users than the NCI ontology!
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Why"?

 NCBI view: Formal properties

— Based on a decidable subset of KR
» Description logics

— For which much scaling research has been happening
» Ca. 2000 - 10,000 axioms, no facts, 1 day

 Ca. 2008 - 50,000 axioms, million facts, 10 min.

— Not just faster computers (but Moore's Law helps), significant
research into optimization, "average case"

— Moving to parallel (Web server)

— But still not "Web Scale"

In this view OWL is a formal knowledge representation standard
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Ontology: the traditional view

* Ontology as Barad-
Dur (Sauron's
tower):

— Extremely powerful!

Decidable Logic basis

— Patrotted-by-Ores-
inconsistency
* Let one littleotbi-
in, and the whole
thing could come

crashing down
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The argument for this seems
compelling
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But the cost is high

Formal modeling finds its use cases in verticals and
enterprises

— Where the vocabulary can be controlled

— Where finding things in the data is important

Example
— Drug discovery from data

« Model the molecule (site, chemical properties, etc) as
faithfully and expressively as possible

« Use "Realization" to categorize data assets against the
ontology
— Bad or missed answers are money down the drain

The modeling is very expensive and the return
on investment must be very high!

Analogy: the pre-Web hypertext book

TX
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A better alternative for

Web Development

« RDFS and OWL are based on RDF, a language designed
for the (Semantic) Web

— Built with Web architecture in mind
» Exploits Web infrastructure, respects W3C TAG recommendations
— Internationalization, accessibility, extensibility

— Fits the Web culture
* Open and extensible, supports communities of interest
— If you don't like my ontology, extend it, change it, or build your own

» Fits the Web application development paradigm
— Scales like "databases"

Analogy: HTML
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Linked Data Web

« "Data Web" approach finds its use cases in
Web Applications (at Web scales)

— Finding anything in the mess can be a win!

* Which is different because
— A lot of data, very little semantics
— Used mainly for query (think Google, not Cyc)

* not every answer must be right
* And time = money!
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Very simple "reasoning”

Recommended Members

K)(’*
N
87|

Mills Davis

Washington DC USA
83 Twines | 182 ltems
Connection Pending

Chris Jones

All ready for"08
Mill Valley
58 Twines | 65 ltems

Connect

John Clarke Mills

doing things and stuff
San Francisco, CA
28 Twines | 34 ltems

Connect

Steve O'Donoghue

1 Twining my interests

San Francisco
27 Twines | 181 ltems

Connect
tricia
arbiter of style

« Twine recommends some people | may
want to connect to
— What is correctness in this case?

« If | find some folks | like this way, | use
twine more. Surprises can be fun.
— I'm only seeing a few of a very large set so
"first" is more important than "there
somewhere"

jmhendier | Logout | Account | Help | Feedback | W (2)

Home = Myltemsv =My Twines v =My Connections  Explore v = StartaTwine [EENSRETSNNNNNN [Searen!

tricia
arbiter of style

san francisco, ca
52 Twines | 952 ltems

Connect
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Traditional Web applications
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emantic Web applications
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Ontologies?

* Mostly reuse of a few simple ones (Dbpedia
terms, foaf, doap, etc.)

— Faster

« Uses simple parts of language (RDFS and a
very small amount of OWL)

— Lighter (sometimes called "lightweight ontologies”

* Mostly small and "local"
— Easier
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Reasoning?

. Very little

— Mainly just which data in one sphere is
related to another

* (easy)

— Mainly based on small vocabularies
« (Light)

— Mainly procedural
* (fast)
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Example LD applications
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The industrial "meme"

Semantic Web (RDFS,0WL)

Web 2.0
Linked Data (RDF, SPARQL)

Web 3.0 extends current Web applications using Semantic
Web technologies and graph-based, open data.
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Web 3.0 examples

james hendler - Powerset

’ﬁv: vv @ &@ | {J ' http:/ fweww.powerset.com/explore/go/james-hendler 1 2 [[Gl¥ who married henry viii @ ag

| Most Visited 3 Google g Prof. James A. Hend... [\] World Wide Web Co... () IEEE Intelligent Syst... 4 RDF Interest Group ... 4 Planet ROF & Google Scholar *g+ Profiles in Terror: H. »
|@ LBXRPL v Keyword ~ | ©  Search RPI Libraries v Clear ¥ Scholar
J {} james hendler - Powerset * \ SweolG /TaskForces/CommunityPr... <) | & lev manovich - Google Search X v

Powerset Microsoft

Feedback Need Help? Powerlabs

Wikipedia Articles

Jjames hendler search Keyboard shortcuts: on 7] | off (2
James Hendler source: freebase iew topic [2 Try this searchon £ Live Search
James Hendler (born April 2, 1957) is an Date of Birth: 1957
artificial intelligence researcher at Rensselaer Place of Birth: Queens
Polytechnic Institute and one of the originators Profession: Computer scientist, Computer

of the Semantic Web. Dr. Hendler held a
longstanding position as professor at the
University of Maryland where he was the
Director of the Joint Institute for Knowledge...
Read enhanced Wikipedia article

Science
Religion: Jewish

Factz from Wikipedia: we found the ing about James Hendler advanced | |2
James Hendler developed SHOE.
advanced view.
saw parallell.
more
Wikipedia Articles: results 1 - 10 of 77 advanced | |7

<

James Hendler James Hendler (born April 2, 1957) is an artificial intelligence researcher at
Rensselaer Polytechnic Institute and one of the originators of the Semantic Web.

<

Al winter However James Hendler, the manager of the DARPA program at the time, expressed
some disappointment with the outcome of the program.

Hendler James Hendler

<

<

Simple HTML Ontology Extensions SHOE was developed around 1996 by James Hendler,
Jeff Heflin and Sean Luke at the University of Maryland, College Park.

<

List of ytechnic Institute people James Hendler : Computer Science

<

Ontology (information science) Tim Berners-Lee + James Hendler * Ora Lassila * Kingsley
Idehen - Nigel Shadbolt - Wendy Hall

<

Rensselaer Polytechnic Institute James Hendler - computer scientist and author

<

Semantic Web Rule Language Tim Berners-Lee + James Hendler - Ora Lassila + Kingsley
Idehen - Nigel Shadbolt - Wendy Hall

<

HTTP body data Tim Berners-Lee + James Hendler * Ora Lassila + Kingsley Idehen * Nigel
Shadbolt + Wendy Hall

<

Variant object Tim Berners-Lee + James Hendler - Ora Lassila + Kingsley Idehen « Nigel Shadbolt
« Wendy Hall
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Semantic Search (Powerset.com) Ng
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Web 3.0 examples

‘%v' v @ &@ | o4 http:/ fwww.twine.com/user/jimhendler

Jjim hendler | Twine

|[Clv hendler 2 &)

| €0 Most visited 3 Google i Prof. James A. Hend... [\] World Wide Web Co... G IEEE Intelligent Syst... &} ROF Interest Group ... «J Planet ROF $ Google Scholar ‘g Profiles in Terror: H... »
@ LibXRPl v Keyword ~ | ® Search RPI Libraries v Clear ,# Scholar
| =4 jim hendler | Twine @8 hendler - Google Search %[ Q  Daniel weitzners Qoos profile ) [ ™ washingtonpost.com X -
jmhendier
~ My Account Help. Sign Out
My Interests My Profile  Explore  Inbox
jim hendler
Aany, NY
B 'm & Professor at RPI (formerly Univ of Md) and am a long time Semant b evangelist. | am now onRadarNetworks advisory rd and playing with some other Web 3.0
frends.
jim's Websites
pawel lubczonok
Somantic Human
interface -
Cape Town
Mauree
tactical work ..
S ' New York
locking for something wity to say
. tonyshaw
jim's Twines ﬂ )
7 ‘ jobnest
= \ Currently in Galway;
‘ Galway, e
| m.
Paul Doral
| %] Tivie newbie exploring
the
- - verpock, UK
Inteligence bubiic Polcy
Fernanda Ibarra
Vexico o
IR Ghalem OUADJED
Worid Wide Web
France
I
l Andrew Wakingshaw
omgetave s 7 ‘ by
natigonce & o Semantc
ppicat
ucy
dArmond Speers
Thinking semantically
jim's Recent Activity Dener, €O
@ SemanticUniverse View All
s J Public Bookmark added by jim hendler on 11/0612008
= Frea Sam Web lectures by me and Dean Allemar
Sharaw  View Comments 0)  View Web Page
Bintro - Home
@ Public Bookmark added by jm hendler on 1110212008
Binio s & businass networking tool fo professionais that allows you 0 seek ut customized opportuties,recult employees. and find coniract help that s Fuly relevant 0 you.
Sharew  View Comments (0)  View Web Page
SIS The Tetherless World Weblog » Blog Archive » Announcing WebSci ‘09 — a conference in Web Science
@ Public Bookmark added by jm hendler on 0912512008
Web Science focuses on understanding, designing and developing the technologies and appicatons that make up the Word Wide Web. Butthe WWWW doss not exist without the partcpation of
B people and organizations. Now that s signifcant proporn of everyday e is spent on-ine in many
Sharaw  View Comments (0)  View Web Page
Ywu augge:nuru (rscommendmon .And email)
jed !:y/ im 1/2008
Jgh he whle of s lst - spoogies If recundant) here's two: 1 - Twine needs a way for a user o say “not nterested” to.a
a member or 8 i~ ighi now, 45 f e pecpln my suggestans el ae pecple
Shara v View Comment
g

H Done Eﬁy‘if

Enhanced Social Networks (twine.com) T.,

Rensselaer

Tetherless World




Web 3.0 examples

o O O Bintro
‘%v vv @ &@ | & http:/ /bintro.com /yourBroadcasts.dorequest_id=6430 w 2| G~

| €0 most visited § Google g Prof. James A. Hend... [V] World Wide Web Co... () IEEE Intelligent Syst... &} ROF Interest Group ... &} Planet ROF § Google Scholar ‘g* Profiles in Terror: H... () Rensselaer Polytech... 54 My news @ twine ) Twine This

2 &2

O BINTRO:

James @EELKTS LU IR B Help | Contact Us

MESSAGES MY BROADCASTS COMPOSE BROADCAST CONTACTS PROFILE

... to business professionals like yourself or manage and respond to those needs
and/or opportunities you've previously Broadcast.

‘_i Activity For Web 3.0 Expertise
‘&' My Profile
Broadcast on 28 Aug 2008
(Edit Profile)
«# Web 3.0 Expertise

Broadcast on 16 Jul 2008
(Edit Broadcast)

Received From

16 Jul 2008 Y Adam Glick
Check out my profile

Quality

4 4 Page2 |of2 Showing 4 - 4 of 4

Match to Adam Glick Received on 16 Jul 2008 at 9:35am

Adam Glick My Profile is

is located in New York, & Public
United States Y View My Full Profile

" Match Score: 75%
® Position: Vice President
" Industry: Commercial Mortgage Loans

Add to Contacts

Showing 1 -2 of 2

Paradigms Inc DBA Bintro © 2008 | Privacy Policy | Terms and Conditions | Security | Contact Us

H Done

emantic Match (bintro.com

Ny
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Web 3.0 examples

Leicester facts - Freebase

‘ﬂv v @ &@ | = nttp:/jwww.freebase.com/view/en/leicester

3 2! [[Cl¥ hendier 2 &

\@] Most Visited $ Google gl Prof. James A. Hend... [] World Wide Web Co... (%) IEEE Intelligent Syst... «J RDF Interest Group ... &J Planet RDF & Google Scholar *g* Profiles in Terror: H... »
@ ULXRAI v Keyword v | ©  Search RPI Libraries v Clear . Scholar
|7  teicester facts - Freebase @[ & hendler - Google Search ©[Q  Daniel Weitzner's Qos profile ) [ ™ washingtonpost.com P [~
Explore Make Help Sign in | Sign up Keyword search Freebase
Leicester rename | =

Also known as City Of Leicester, Leicester edit
Leicester (pronounced /'lesta/) listen (help-info) is the largest city and unitary authority area in the East Midlands of England, and is
the traditional county town of Leicestershire. Leicester lies on the River Soar and at the edge of the English National Forest. In 2004,
the population of the city proper was estimated at 285,100, with 441,213 living in the urban area. It is currently, by population, the
10th largest city in England and the 13th largest in the UK. The urban area extends... full article at wikipedia

Write new description for Freebase.com

- AddaType Contents: Location Administrative Division City/Town Dated location Statistical region English unitary

authority
Location Geolocation latitude longitude
more options 52.6342 1.1385
4 empty fields Contains. University of Leicester
Filbert Street
Walkers Stadium
Leicester Medical School
Leicester College
Contained by United Kingdom
England
East Midlands
Leicestershire
Area 73.32km?

GEOnet feature ID 6077607

Time zone(s) Greenwich Mean Time
Administrative Country United Kingdom
Division 150 3166-2 Code  GB-LCE
more options FIPS 10-4 Region  UKH4
1 empty field Code
City/Town

more options

Dated
location

more options

& Created by Metaweb Oct 22
& Last edited by mwcl_images Oct

View topic history »

Gallery add | edit

v ae~ [l

e ot

11 “\King's
\ Cl
“Peteroorough™(_)
by o b

q

2 empty fields
Weblinks edit
Statistical
region Wikipedia
H Done BIEIE))

Social database (freeb
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"Cutting Room Floor™

« RDF, RDFS data model/details
 Linked data Web tools

— http://linkeddata.org/tools
 RDFa, GRDDL - embedding RDF in (X)HTML

* Yahoo! Search Monkey
— http://developer.yahoo.com/searchmonkey/

« Advantages of RDF/Linked Data over RDBs for Ruby on Rails
development
— O'reilly: Programming the Semantic Web (coming)
 http://oreilly.com/catalog/9780596802066/

* My own research work (http://tw.rpi.edu)
— Scaling RDFS inference, policy/accountability

2
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Bottom line

* The "low end Semantic Web, powered by
technologies such as RDFS, SPARQL, and a little bit
of OWL is showing tremendous promise

— Can embed the power of the Semantic Web in traditional
Web apps

» Closer to Web 2.0 in look and feel
« Similar implementation approach

 Significant and growing industrial interest

Lighter, Faster, Easier!
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