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What is the Semantic Web? 4 Answers

= The Web of Data

— Afully distributed web-based system to publish logical assertions
— Away to link to someone else’s data, augment it, and add to it

— Democratic, crowd-based, scalable knowledge engineering

— The hottest area of Artificial Intelligence right now
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What is the Semantic Web? 4 Answers

= The Web of Data

— Afully distributed web-based system to publish logical assertions
— Away to link to someone else’s data, augment it, and add to it

— Democratic, crowd-based, scalable knowledge engineering

— The hottest area of Artificial Intelligence right now

m The set of W3C standards for simple logic languages on the web
— RDF, RDFS, OWL (3 versions), OWL2

— Weaker than First Order Logic, more easily authorable, decidable, tractable in
most cases using tableaux provers
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What is the Semantic Web? 4 Answers

= The Web of Data

— Afully distributed web-based system to publish logical assertions
— Away to link to someone else’s data, augment it, and add to it

— Democratic, crowd-based, scalable knowledge engineering

— The hottest area of Artificial Intelligence right now

m The set of W3C standards for simple logic languages on the web
— RDF, RDFS, OWL (3 versions), OWL2

— Weaker than First Order Logic, more easily authorable, decidable, tractable in
most cases using tableaux provers

m The largest formal knowledge base on Earth
— Also the messiest formal knowledge base on Earth

= A revolution in the way we think of data, crowds, and schemas
— Massive, partial, participatory, logically weak, dynamic, schema-last
— A way to democratize and scale knowledge bases and knowledge systems
— Aroute to impact for Al technologies
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Talk Outline: The Maturing Semantic Web

m The Origins of the Semantic Web
— DARPA’s DAML Program
— RDF, OWL, and the Semweb Infrastructure

= Semantic Web Evolution to 2009

— Three Generations of Semantic Dreams
— Markets and Companies

® The Fourth Generation
— A Scalable Revolution
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At the End of the 90s: Traditional KR and the Google Property

m We seek KR systems that have the “Google
Property:” they get (much) better as they get bigger

— Google PageRank™ vyields better relevance judgments as
It iIndexes more pages

—1990’s KR&R systems have the antithesis of this property

= So what are the components of a scalable KR&R
system?
— Distributed, robust, reliable infrastructure
— Multiple linked ontologies and points of view

. ISinglle ontologies are feasible only at the program/agency
eve

* Multiple authors and overlapping data sources
* Private and public knowledge

— Mixture of deep and shallow knowledge

— Tractable reasoning algorithms

— Tolerant KB - you are typically doing open-world
reasoning (no NAF), things go away, contradiction is
present, data is incomplete and dirty, computing must be
resource-aware, surveying the KB is not possible

— (Relatively) easy for non-KE's to author, validate, and
maintain

KR&R Goals

[
»

|deal KR&R

KR&R now

Quality of Answers

KR&R System Scale
(Number of Assertions
Number of Ontologies/POVs
Number of Rules
Linkages to other KBs
Reasoning Engine Types ...)

|

Scalable KR&R Systems should look just like the Web!! e
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The Roots of the Semantic Web

m Semantic technology has been a distinct research field for
decades
— Symbolic Logic (from Russell and Frege)

— Knowledge Representation Systems in Al
 Semantic Networks (Bill Woods, 1979)
« DARPA and European Commission programs in information integration
* Development of simple tractable “description logics” for classification
* Conceptual Graphs and this community

— Relational Algebras and Schemas in Database Systems

m Library Science (classifications, thesauri, taxonomies)

m What’s new was the Web!
— The material needed to answer almost any question is somewhere on the web

— A massive infrastructure of data servers, protocols, authentication systems,
presentation languages, and thin clients that can be leveraged p

— Away around needing the “big data warehouse” ) ,
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The Beginnings of the US Semantic Web: DARPA’s DAML Program

Problem:
Computers cannot process most of the information stored on web pages

Solution:
Augment the web to link machine-readable
knowledge to web pages

Extend RDF with Description Logic
Extensibility via frame-based language design

Create the first fully distributed web-scale
knowledge base out of networks of
hyperlinked facts and data

Computers require explicit
knowledge to reason with web pages

Approach:
Design a family of new web languages

Basic knowledge representation (OWL)
Reasoning (SWRL, OWL/P, OWL/T)
Process representation (OWL/S)

Build definition and markup tools
Link new knowledge to existing web page

elements People use implicit knowledge to

Test design approach with operational reason with web pages

pilots in US Government e
Partner with parallel EU efforts to ) -

standardize the new web languages VULCAN §»



What is RDF?

1

m Defines the terms used to describe and represent an area of

knowledge, using web-friendly technologies
— Specified by triples (resource, property, resource) or (resource, property, value)
— Precise enough to be interpreted by machines
— Enables reuse of domain knowledge; makes domain assumptions explicit

hasManufacturer

Yo /8 typeOf

=
—> hesource joe’s Mustang | VIN1234 | -

hasVIN

1 Property Value

>
-
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What Does OWL Add?

= More Semantic Expressiveness

— Relations between classes
* Equiv. Class (e.g., US_Presidentand PrincipalResidentofWWhiteHouse)
* Disjoint Class (e.g., Male and Female)

— Complex Classes (intersectionOf, unionOf, complementOf)
— Property characteristics (inverseOf, transitive, symmetric, etc.)
— Cardinality constraints (e.g., birthMother has exactly one value)

= Ability to combine facts and make inferences

Given... And... Can conclude...
<D O

spouseOf spouseOf

l rdf:type

SymmetricProperty

12



From XML to OWL

Increasingly Expressive Options for Web Data Markup

XML RDF and RDF Schema
Issue addressed: how to express data in text? Issue addressed: how can data support statements?
XML Solution: “wrap” data within start tag/end tags, RDF Solution: use a subject, property, object pattern
and empower users to create their own tags Example:
Example: Instance of the Class
Start tag End tag =
v v <Fighter rdf:ID="F16">
<altitude>1500 feet</altitude> . | p<altitude>50,000 feet</altitude>
N = S Properties =L <huilder>LockheX</builder>
</Fighter> .
Unconstrained text string ,
altitude element N\alues
XML Schema (XMLS) OWL
Issue addressed: how should the type structure of Issue addressed: how to express data semantics?
the data be expressed? OWL Solution: use inheritance and a description logic
XML Schema Solution: XML templates to express restrictions and describe entailment
Example: Example:
<element name="altitude” type="integer’/> <owl:Class rdf:ID="Fighter">
\ - <rdfs:subClassOf rdf:resource="#Aircraft’/>
YT </owl:Class> ;
altitude is constrained to be an integer < —
Y
Fighter class: a Fighter inherits properties type of Aircraft,
HTML —> XML & XMLS —> RDF —> OWL Vi
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DAML Program Elements

= Web Ontology Language (OWL) (2/10/04)

/ — Enables knowledge representation and
tractable inference in a web standard format

/ — Based on Description Logics and RDF

= OWL Reasoning Languages
J/ — SWRL and SWRL-FOL: Supports business
rules, policies, and linking between distinct
OWL ontologies
— OWL/P Proof Language: Allows softw,
components to exchange chains
— OWL/T Trust Language:
OWL and SWRL infe

0‘ es OWL/T:
e : Proof Trust

v/ —Allo Completed standards process
J Started standards process
Unfinished
Each DAML Program Element includes
m OWLT il
specifications, software tools,
J — Wwww.semwebcentral.org and www.daml.org coordination teams, and use cases -

.~/ ™ Several US Govt pilots and prototypes ) 2
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http://www.semwebcentral.org/
http://www.daml.org/

The Semantic Web in 2009

Namespaces

Mature

“The Famous Semantic Web Technology Stack” 3 -

- o
p -
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The Semantic Web in 2009

16

=
o
1 =
o OwL s 5
Pl D) -
g g "
b RDF Schema Com.mermal
Cutting
RDF Core Edge

“The Famous Semantic Web Technology Stack”

|

L]
p -
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The Semantic Web in 2009

Trust
Proof
Logic
framework Active Research
and Standards
Rules Activity
DLP bit of OWL/Rul

“The Famous Semantic Web Technology Stack” 3 -

—
ISL
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The Semantic Web in 2009

Trust
Proof
Logic
framework ™ & Active Research

o % S  and Standards

o OWL Rules  EH'S  Activity

S DLPbitof OWL/Rul [l ™ .

i RDF Schema Commercial
Cutting

RDF Core Edge

_ Mature

“The Famous Semantic Web Technology Stack” a

—~]
p -
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Completing the Semantic Web Picture

Scalabl .
Re(ax;:ni:g Trust Description LP, }
Systems Proof SWRL, SILK Rules
: Logic
Combined
RDF/OWL and framework S | AR Basect }
_I 4+
RDBMS Systems 3 OWL Rules g % ’A
(qv] . 'HN L
" More Ontologies Q DLP bit of OWL/Rul | c .
V) ommercial
Tag Systems RDF Schema Cutting
Microformats RDFE Core Edge
\_Social Authorship
_ Mature
Unicode
Other Technologies Impact the Semantic Web —

.
-
SN
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Beyond RDF and OWL: 2009 Semantic Web Infrastructure

Server Infrastructure User-layer Tools
m Markup Languages m Vocabularies and Design Tools
—  HTML-friendly markup dialects: —  Ontologies: Dublin Core, FOAF, SIOC...
Microformats and RDFa | ~  OpenSource: Protégé, SWOOP..
- OWL 2is a Candidate Recommendation —  Commercial: TopBraid Composer, Knood|
m Triplestores and SPARQL Servers =  Semweb Data Generation
— Stores for 1B triples now available, though — RDF/RDBMS front-ends
with caveats around write performance _ NLP parsers into OWL
— Commercial: AllegroGraph, Virtuoso, : :
BigOWLIM, Oracle 11g Semantic ~ Zemanta-type blogger's assitants
Technologies... - Semantic wikis

— Open Source: 4Store, Sesame, Redland...

—  Next step is parallel web delivery = Semweb Data Exploitation

architectures — Semweb search engines (Sindice, Watson,
Falcon...)
= Entity Name Service (Okkam, DBpedia) - gﬁ?p%% tSSearChMonkey/ Google Rich
m  Semantic Web Reasoners — Browser extensions and facets
— Commercial: Oracle 11g RDFS/OWL : P
engine, Ontobroker, Ontotext, RacerPro = Visualization Tools
— Open Source: Pellet, FaCT++... —  Simile Project (http://simile.mit.edu/)
— RIFis at W3C Last Call status — Several Commercial Companies -
s
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http://simile.mit.edu/

State of Semantic Web Work in the US

m DAML finished in 2005, with no followons
— NIH (Protégé, NCBO), NSF, some small DoD funding
— PAL/CALO funded broader semantic/Al work

= But... leading-edge Venture Capital moved in
— Vulcan, Crosslink, In-Q-Tel, Benchmark, Intel Capital...

= An emerging commercialization ecosystem
— Startup/Small: Radar, Metaweb, Evri, AdaptiveBlue...
— Midsized: Metatomix, Dow Jones, Reuters/OpenCalais, Franz...
— Large: Yahoo!, Google, Oracle, IBM, HP, Microsoft...
— Semantic web meetup groups in Silicon Valley, Boston, Seattle...

m Emphasis is mostly Semantic dimension of Semantic Web
— That was where the money was
— RDBMS scale and orientation, powerful analytics for Business Intelligence
— Centralized workflows for ontology definition and management

— Use cases surrounding corporate data integration and document markup -

);.
p -
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Semantic Web Work in the EU

m Continuing Large Public-Sector Investments
— Framework 6 (2002-6) — More than €100M in

several different programs |
— Framework 7 (2007-13) - ~€1B/year for information and %
communications technologies o et

 Semantics is more present as a general systems technology
* Future Internet and Digital Libraries thrusts

= Two Dedicated Multi-site R&D Institutes m

— DERI: 100+ people and the world leader in research
— Semantic Technology Institute International "

— A strong and growing cadre of graduate students

m Emphasis on the Social and Web Dimensions of the Semantic Web
— Web-scale Linked Data, social networks, simple scalable imperfect inference
— Ontology and data dynamics, imperfections, versioning

— Semantically-boosted collaboration with limited knowledge engineer involvement
|

Clear R&D leadership but lags in commercialization S

|
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Talk Outline: The Maturing Semantic Web

m The Origins of the Semantic Web
— DARPA’s DAML Program
— RDF, OWL, and the Semweb Infrastructure

— m Semantic Web Evolution to 2009

— Three Generations of Semantic Dreams
— Markets and Companies

® The Fourth Generation
— A Scalable Revolution

-
1!’

1

-
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Evolving Conceptions for the Semantic Web

Initial Semantic Web Conception® The Semantic Web in 2009

m  Semantic markup would be tightly m  The Web is a publishing platform for
associated with individual web pages formal knowledge as well as pages
— “Translate the Web for machines” — Semantic data doesn't have to be
— RDFa shows this is still a powerful vision associated with HTML web text (just a URI)
— Huge numbers of knowledge publishers
m Core problem is labeling free-text web — Simple RDF and owl : sameAs links
pages with a (pre-defined) ontology
markup vocabulary m  Core problem is maintaining a set of
—  Entity extraction and other lightweight NLP evolving and partial agreements on
— Document segmentation technologies semantic models and labels
—  Manual annotation — Consensus is a human social problem
— There will be massive numbers of
= Need an all-encompassing ontology or overlapping ontologies and class
set of logically compatible ontologies hierarchies, and lots of bad data
— Hard problem is cost-effectively
= Small number of knowledge engineers maintaining semantic models and labeling
do semantic annotation because the data

modeling problems are so hard

— Knowledge engineers rarely get markup
right because they aren’t domain experts

m  Supplemental semantics is carried in
the free-text web

|

* By most people but not Tim Berners-Lee )
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First Generation Semantic Web Applications

Semantically-Boosted Search and Classification

m Areally old problem type
— Semantics as the keystone technology for unstructured Information Retrieval

— Requires powerful NLP and document interpretation systems
« Often also requires powerful semantic representations (e.g., events or causality)
« (Canuse semantic web KR but usually augments it

m Market Segments and Players
— Enterprise Document Management (EDM) and search systems
— Email autoclassifiers and inbox managers
— Web question answering: Hakia, Powerset, TrueKnowledge, Cycorp (inCyc)...
— Semantics for Search Result Enhancement: Yahoo! SearchMonkey

= Some lessons with applying semantic web technology in this space

— Still waiting for a compelling match between technical capability and business need

« Statistical methods are surprisingly good for basic relevance scoring (e.g., Latent Semantic
Indexing, PageRank)

« Verticals (esp. pharma) have seen some success

— Semantic processing is only a small differentiator in these markets — you have to =
be great at nonsemantic queries, data import, crawling, storage, performance... ) :

25 VULCAN j»



First Generation Examples: Powerset and Yahoo! SearchMonkey

m Powerset: Natural language consumer search
— Web crawling, keyword indexing, relevance ranking
— High performance for web-scale commercialization
— Parsing of web page text with Xerox PARC’s XLE system

— Question answering with Wikipedia text and Freebase

* Questions like “What did Microsoft acquire in 20067 or “What Powerset
did Steve Jobs say about the iPod?”

 No standard corpora to evaluate performance
— Acquired by Microsoft in June 2008
— Powerset’s semantic knowledge is a superset of semantic web KR

m Yahoo! SearchMonkey (see also Google’s Rich Snippets)
— GreaseMonkey-style web reformatting for search
— Yahoo's crawler indexes and interprets RDFa, microformats, delicious data, etc.
— Display URL as an enhanced result, with standard or custom presentations
— Incentives: “Structured data is the new SEQ” (Dries Buytaert, Drupal)

Alex Moskalyuk on Facebook
Add friend | Poke | Send message | Wiew friends

Alex Moskalyuk is on Facebook. Mot the Alex Moskalyuk you were looking -

|-
for? Wisit Facebook to search for friends, family, coworkers, i =
weerw facebook.com/people/Alex-Moskalyuk/S00013218 - S

26 oo VULCAN p»




Second Generation Semantic Web Applications

Strategic Enterprise Information Technology

= An only slightly newer problem type

— Business exploitation of structured enterprise data (RDBMS, Spreadsheet, ERP data)
 Backwards to Data Management to reduce cost of managing, migrating, integrating
 Forwards to Business Process Management

— Support for unified query, analytics, and application access
* Includes SOA integration, Enterprise Application Integration

m  Markets Segments and Players

— Gartner estimates that Ell software and services alone is $14B/year, with 40% growth
over 5 years (pre-recession numbers, though)

— Very complex market space includes EAI, Entity Analytics, MDM, BI, BPM, CPM...
— Huge entrenched players (IBM, SAP, Oracle...) and major consulting shops

= Some lessons with applying semantic web technology in this space
— Fundamental problem is understanding the semantics from legacy systems, not in KR
— Pure Semantic technology companies tend to be unsophisticated about the customer
— RDF/OWL is typically too weak and must be augmented by rules, quantities, etc.
— Raw performance is typically inferior to a well-designed RDBMS

— Tends to be an IT sale (not Line-of-Business sale), with attendant cost pressures ) 3
27 VULCAN p»r
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Semantic Technology in Enterprise Strategic IT

Semantic data modeling

v

Automatic data management MDM — Master Data Management

\ 4

A\ 4

Ell - Information integration leadership

A\ 4 A 4

Bl -- Better business intelligence

A 4

Financial modeling & intelligence

A\ 4

Semantic process modeling

\ 4

BAM and CPM w/ predictive analytics

m Sales Pitch for Semantic Data Models
— Promote flexibility and improvisation in the face of dynamism
— Expose business processes as rules, for governance and compliance
— Can be driven all the way through the architecture, from SOA to CPM dashboards P

-

m This vision has never been proven at scale outside the lab ) -
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Second Generation Non-SemWeb Example: Wolfram Alpha

3% Wolfram

m Alphais a computational engine, not a search engine
— Ultra-calculator (Mathematica) combined with a massive almanac
— Example: “Height of Mt. Everest divided by age of youngest US President’
— Similar to Google’s special computations, but much more powerful
— Displays the solution results using templates from Mathematica’s visualization tools

m Alphaincludes 100s of manually integrated and curated data sources

— Topic coverage includes products, people, science, cooking, weather, travel, business,
geography, music, chemistry, astronomy, physics, etc.

— Builds on the labor of >100 people over two years, who in turn built on 20 years of
Mathematica

— NLP-driven front end with a “query-like” syntax

m Alpha’s strength is representing mathematical relations between “factual”
entities found in databases

— These semantics are extremely deep and go beyond what is expressible in OWL -

Vi
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Third Generation Semantic Web Applications

Web 2.0 and the Socio-Semantic Web

= Anew problem type

- “Semantic Web should allow people to have a better online experience” — Alex Iskold,
AdaptiveBlue

— Enhance the human activities of content creation, publishing, linking my data to other
data, socializing, forming community, purchasing satisfying things, browsing, etc.

— Improve the effectiveness of advertising n Adaptivgglsy,,g,

m  Market Segments and Players
— Mashup systems and consumer-oriented semantic web services (Drupal, Ning, ...)
— Semantic enhancements to blogs and wikis (Zemanta, Faviki, Ontoprise, Radar, ...)

— Semantics for Social Networking (MySpace RDF service and microformats, Facebook
RDF models, etc.)

= Some lessons with applying semantic web technology in this space
— If we don’t have semantic convergence, then semantics isn't a differentiator

— No one really knows the design principles that allow some Web 2.0 sites to be
successful and others to never get traction p

);.
p -
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Third Generation Example: Semantic Wikis

m  Wikis are tools for Publication and Consensus

m  MediaWiki (software for Wikipedia, Wikimedia, Wikibooks, etc.) [

dSiday
A .
P 5
S -J,‘\
hae 2B \ l
/ \ .

| 4
— Most successful Wiki software L
* High performance: 10K pages/sec served, scalability demonstrated MediaWiki
* LAMP web server architecture, GPL license Because ldeas want o be free.

— Publication: simple distributed authoring model

«  Wikipedia: >2.9M English articles, 400K Russian, >2.5M images, #8 Alexa traffic rank
— Consensus achieved by global editing and rollback

* Fixpoint hypothesis, although consensus is not static

* Gardener/admin role for contentious cases

m  Semantic Wikis apply the wiki idea to structured (typically RDFS) information
— Authoring includes instances, data types, vocabularies, classes
— Natural language text used for explanations
— Automatic list generation from structured data, basic analytics, database imports
— Reuse of wiki knowledge
- See e.g., http://smwforum.ontoprise.com for one powerful semantic wiki

Semantic Wiki Hypotheses:
(1) Significant interesting Semantic Data can be collected cheaply
y (2) Wiki mechanisms can be used to maintain consensus on vocabularies and classes :

LA S = ST



http://smwforum.ontoprise.com/

An Example of Semantic MediaWiki

Yulcan Project Wiki

History View source annotate Discussion

Personal tools

. Main Page
Log in
Navigation Welcome to Vulcan Project Wiki: The place to host our Semantic Wiki related research and development ideas,
o plans, schedules, and documents -- All Information Management in one place = AIM :-)
WikiTag
Main Page Rated ltems
Recent changes o
L
Random page Wiki Taq
L DT Projects
Query Interface Project Project sponsor X Project manager Project start date X Project close date
Ontology Wiki Tag Project Halo Jesse 18 August 2008 15 April 2009

Categories

all Milestones Team members

. MName Current project Professional level
&ll Stories
Max @ 3
All Tasks Ben Duncan Wiki Tag
Developers
All Bugs = =on=s R
lesse Wiki Tag
All Status Reports Justin 2009-05-07
= Justin Fhang Wiki Tag 1
" - Mark Greaves Project Halo
ew -tory Ming Hu Wiki Tag 3
Mew Task Project managers

F W
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National Institutes for Health Cancer Thesaurus

File Edit View History Bookmarks Tools Help
& - - @ % | ] http:/fcbiovdev5039.nd.nih. gov findex.php/Category:NCI_TP73_Gene | || C = Google
2 [ L
P. Pinedale Wyoming an... 3 7-Day Forecast for L... :'Z'I'he offidal US time | ) Travel | ) Apelon | ) EMail | ) Projects | ) WIKI | ) Ruby | ) OnlineReading | ) Servers |} CTS2
2 Solbrig mytak my preferences  my watchlist  my contributions  log out
category dizcussion edit history protect delete watch refresh
emerprise | cAt€gOry:NCI TP73 Gene
Ew Vocabulary
senvices | | exical
L& JCNAL
Preferred Name: TP73 Gene h\\;,ﬂJlFJtl_.I I‘\I-
Synonyms: TP73/ Tumor Protein p73 Gene ——
==
navigation TP73 Gene HEIAE] =
= Main Page This gene is involved in the apoptatic pathway and can have anti or pro apoptotic effects. (Source: NCI)
m NCIThesaurus
= NCISample Set Primitive %
= Template List Kind: Gene_Kind
m Evaluation Template
" TLOs Semantic_Type: Gene or Genome
m OBO_Relationz
= Recent changes OMIM_Number: 601990 & Parent: Apoptosis_Regulation_Gene
search
| Defining Roles
il ﬂl Every instance of NCI TPT3 Gene Gene_Plays_Role_In_Process at least one instance of Induction_of_Apoptosis.
tooltox Every instance of NCI TP73 Gene Gene_Plays Role_In_Process at least one instance of DNA_Binding.
" ;hlﬂtt I:kiherf Every instance of NCI TP73 Gene Gene_Associated_With_Disease at least one instance of Neuroblastoma.
u elated changes
= Upload file Every instance of NCI TP73 Gene Gene_Plays_Role_In_Process at least one instance of Transcriptional_Regulation.
= Special pages Every instance of TP73 Protein Gene Product Encoded By Gene af least one instance of NCI TP73 Gene
m Printable version
= Permanent link Other F'roperties
NCI_META_CUI: CL032388
OMIM_Number: 601990
Retrieved from: hitp #cbiovdevd011.nci.mih.gov: me/TP73_Gened? (10-Jul-2007 06:44:23)
Notes and Comments [edit]

-
1!’

1

SN
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Real Workflows for Terminology Management

L,0mmon .
Ditributi >emantic
Madel MediaWiki (++)

Online .
: I'Annotatlons and
Change Request
Community
Review

~

Version
Staging

|

P—
-

<~

-

[
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Example: Healthcare Vocabulary Management (HL7)

Category:BGT Beckers Nevus(B4097)

BGT_Beckers_Nevus(B4097)

Lexical

Concept Code: B4097

Preferred Name: Becker's Mevus

Coding Scheme: BGT (01.01)

Synonym: Becker's Nevus (PT) (Source: NCI) f Linear Papular Ectodermal-Mesodermal Hamartoma (5} (Source: NCI) f Pigmented Hairy Nevus of Becker
(5Y) (Source: NCI) / Progressive Cribriform and Zosteriform Hyperpigmentation (5Y) (Source: NCI) / Pigmented Hairy Epidermal Nevus (S5Y) (Source: NCI) f
Melanosis Neviformis (5Y) (Source: NCI)

URI: urn-oid:2.16.840.1.113883.3.26.1.2:B4097

Properties

HCI_META_CUI: CL108247
Semantic_Type: Disease or Syndrome

Associations

Parent: Hamartoma (primitive)

Parent: Mon_MNeoplastic_MNewus (primitive)

Every instance of Beckers_Nevus Disease Has Primary_Anatomic_Site only instances of Skin if it Disease _Has_Primary_Anatomic_Site anything at all.

Every instance of Beckers_Nevus Disease Has Associated_Anatomic_Site only instances of Integumentary_System if it Disease _Has_ Associated _Anatomic_Site
anything at all.

Every instance of Beckers_Nevus Disease Has Finding only instances of Cutaneous_Invelvement if it Disease Has_Finding anything at all.

m Large-scale terminology management at www.biomedgt.org.
m Semantic MediaWiki+ blends a database and a wiki

>,

|

»
L

-
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Semantic Data in HL7 (www.BioMedGT.org)

Facts about BGT Beckers Nevus(B4097) @& &g

BGT Disease Has Associated Anatomic  BGT Integumentary System(B13080)
Site(R100)

BGT Disease Has Finding(R108) BGT Cutaneous Involvement(B39743)

BGT Disease Has Primary Anatomic  BGT SkiniB12643)
Site(R101)

BGT NCIMETA CUICP208) CL108247

BGT Semantic Type(F106) Disease or Syndrome

BGET Synonym{P104) Becker's Nevus ., Linear Papular Ectodermal-Mesodermal Hamartoma ., Pigmented Hairy Mevus of Becker
Frogressive Cribriform and Zosteriform Hyperpigmentation ., Pigmented Hairy Epidermal Mevus ., and Melanosis
Meviformis

DCTerms hasVersion(hasVersion) BGTMNersions/01.01
Has defaultform  Lex\Wiki BGT Form
LexWiki Concept Code  B4097
Lex\Wiki Preferred Name Beckers MNevus
Lex\Wiki URI  urn:oid:2.16.840.1.113883.3.26.1.2:B4097

SKOS inScheme(inScheme) BGT

This cateqory currently contains no articles or media.

Categories: BGT Hamartoma(B3248) | BGT Non Meoplastic Mevus(B4110)

|

m Subject-matter experts give simple, authorable statements
m Adds Protégé-managed rules for terminological coherence &
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Commercial Semantic Wikis: Chickipedia

chickipedia [ search . (J

All Chicks Random Chick | Log Ini Create Account

- He'dl l(]um Article 42 Photos <& Videos ﬂ The Buzz k:(

Embad

Add to My Babes | Talk | View source | History | Links In

Birthday: 611973 Signe Gemini
Nickname: The Klum Height 59 36
Birthname: Heidi Klum Job: Supemnodel, TV host
Hookups: Seal , Havio Briatore Hobbies: Modeling, Talk shows _
Hometown: Bergisch Gladbach, Morth Ethnicity: White 27
Rhine-\Westphalia, West Country of Germany
Gemmany Originc
Assets: 39
Vices:

Similar Chicks

Chicks She's Worked With

Adriana Lima , Gisele Biindchen , Alessandra Ambrosio , Karolina Kurkova , Niki Taylor, Marisa Miller , Oprah Winfrey , Halle Berry , Charlize Theron ,
Anne Hathaway , Gisele Biindchen, Alessandra Ambrosio, Karolina Kurkova , Niki Taylor, Marisa Miller, Oprah Winfrey

Introduction i
Along with pretzels, BMWs and Kraftwerk, Heidi Klum is one of our favorite German exports. And of the four, she's the one we'd
most like to spend a long weekend with. Or at least she's right behind Kraftwerk. Voted #25 in the AskMen.com’s Top 99 Women
2008 Edition.

|

=
-~
7
< -
-
Llichkt T : A cboaas in achick po loy oo Ueeerd Diacoed bo o o ndeling cbroct ot D00 OO0 Lloidi decidoadd i »
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Life Story g
Raised by her parents Gunther and Erna in Bergisch Gladbach, a small city outside Cologne, Heidi entered a modeling contest at

age 18, and out of 25,000 contestants, she was voted the winner, which was announced on the German talk show Gottschalk Late il




Web Knowledge Bases: Metaweb and Freebase

Explore Make Help mareaves | S=tinos | Sgnout Keyword searct
Seattle
Also known as: Emerald City, Seatde, Seattle, WA, Seattle, Washington et
Seatie (pronounced [sisetalf, us dict: s&-at"=l) is the most populous dtyin the north- - Created b Erechase Saff Ot 2
u tate ar. Th ncompassing Seatde-Tacoma-Eellevue metropolitan —

O TNe... more

sta cal & the 15 = tin t ted Sts
Read aride at Wikipede | Wries new description for Fresbase.com ﬁ Last edit=d by samye= 1 o=y 20

+ | Add a Type Contents: Location, Administrative Division, City/Town, Dated View topic history =
location, Statistical region, Place with neighborhoods, Trawel
destination, Fictional Setting, Filming location, Book Subject,
Sports Team Location, Gowvernmental Jurisdiction, Business

Location, Employer, Flaces Visited Westward by Lewis & Jdark, City === Amazon - find books about Seatd
with Dogs
=umem Amazon - find Singles and other {
here
eh Y eBay - Seatide maps, books, stam
Location Geolocation: latitude lengitude mem orabilia
more options TELET TR N Travelocity - make plans for your
- r Ficlic Contai H
6 empty fies | =<t~ Cootains Capitol Hill Seattle

mirieoe® Hotels .com - find a great place tc

University of Washington
Seatte

m  Massive amounts of almanac-style RDF data (Creative Commons license) that
is readily available from partners

= Social authoring tools and wiki-style consensus combined with controlled
reconciliation by Metaweb personnel o

= Data outsourcing model for long-tail startups ) =5

-
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Semantic Blogger Support: Zemanta

Ever heard of Wikipedia? How about Jimmy Wales?

['m writing something now about YouTube and
MySpace.com. The two are joining forces to become the
dominant video solution on the Web

says his first change if he were to become
president is to re-name October "Baracktober.”

Image via
Found 5 links Py —
Stats: Obama Still Winning
On the Web
Barack Obama Gfl Wikipedia Jimmy Wales MySpace.com e Uz —._-—:—a_:lﬁ_-
. B The Truth According To
YouTube Mee Jimmy Wales g Wikipedia ?
/,\ Jimmy Wales B ::"'_H'.:_.____d@
Found & tags W Jimmy Wales ey The Truth According to
Wikipadia
techorunch.com @
i . . . i Jimmy Wales fails to usher
Barack Obama YouTube Wikipedia Jimmy Wales Society and Culture in "new era of politic...
valleywag.com B
United States Palitics Greta Van Susteren h -

How MySpace gets Jimmy
Wales laid [The Sum Of
All...

Wikipedia, Jimmy Wales, Politics, YouTube, Barack Obama allev s o &
SHARE o o0 &Y U TS o

T TXH

= Automatic link, image, keyword, tag suggestions for bloggers (and email)
— Average semi-professional blogger spends ~20 mins adding “decorative” content

m Accuracy is guaranteed because users explicitly add the suggestions
— Zemanta inserts RDFa and standard semantic markup in the background P
— Includes user specified friends/feeds/photos/etc as well as standard ones )

1
-
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Semantic Video Wikis: US Football Video

Google

Video

(1] Tube JiE

m Social tag-based

characterization

m Keyword search over

tag data

m [nconsistent
semantics

m Easy to engineer

40

Increasing technical complexity —

« Increasing User Participation

!

Semantic
Entertainment
(SMW 1.3)

Social database-style
characterization
Category/Property+ wiki
text query

Semantic consistency via

wiki mechanisms
Easy to engineer

UbjecrVideo

Mote

Algorithm-based
object
characterization

Database-style
search

Consistent semantics

Extremely difficult to
engineer

|

>
-
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-

= Login/ creste account

search

browse
. Seahawks Games

- [ i SEA-GB
- SEA-STL
iy <9ers-SEA
| SEA-EAGLES

( -AII plays for all games
-

-

38 Ll
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AHAWKS

Main Page

Welcome to Semantic Football

This is a sandbox site for putting semantic markup information on football video clps

Contents [hide]
1 Welcome to Semantic Footbal|
2 Queries to demonstrate semantics
2.1 Some Interesting Queries
2.2 Wikipedia NFL/Seahawks Player Data Import
2 All Seahawks Players
4 All Plays in Seahawks Games

Queries to demonstrate semantics

Some Interesting Queries

A list of Interesting Queries that we can do now or make it happen easily with some extra work.

Wikipedia NFL/Seahawks Player Data Import

We can import player's data (birthdate, college, team, etc.) from Wikipedia/DbPedia cr Freebase, so that contents available from external sources does

NOT need be recreated again, and we can even sync with the external data in some way.

All Seahawks Players

All Plays in Seahawks Games

Currently, there are 639 plays in the Wik

where,

= total of 152 plays for Seattle vs Green Bay game
n total of 160 plays for Seattle vs St. Louis game

= total of 163 plays for San Francisco vs Seattle game
= total of 162 plays for Seattle vs Philadelphia game




Talk Outline: The Maturing Semantic Web

m The Origins of the Semantic Web
— DARPA’s DAML Program
— RDF, OWL, and the Semweb Infrastructure

= Semantic Web Evolution to 2009

— Three Generations of Semantic Dreams
— Markets and Companies

— = The Fourth Generation

— A Scalable Revolution

-
1!’

1

-

§
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Fourth Generation Semantic Web

The Web of Data meets the Future Internet

m A problem of scale

— The number of Internet devices is starting to explode (again!)
 Mobile devices, embedded systems, and sensors
* |n 2008, Google reported 1 trillion unique URLs, ~200M web sites
« Total 2008 web page estimates are ~30 billion (significant variation in these estimates)

— Gartner (May 2007, Report G00148725)

« "By 2012, 70% of public Web pages will have some level of semantic markup,
20% will use more extensive Semantic Web-based ontologies”

— Can Semantic Web technologies work at web scales?
« Sindice (www.sindice.com) is now indexing >10B triples/microformats over 100M pages
« 20% of 30 billion pages @ 1000 triples per page = 6 trillion triples

+ 30 billion and 1000 are underestimates Material from Frank van Harmelen,
Vrije Universiteit, Amsterdam

= Some lessons with applying semantic web technology in this space
— Does the Semantic Web have the Google Property?

— Can we exploit billions of triples, microformats, ontologies, rules, and services?

* Are Semantic Web systems deployable on parallel web architectures, friendly to out-of-core
algorithms, and compatible with giant databases? 4

— Is there a scaling limit to useful, profitable Semantic Web implementations? ) 2
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http://www.sindice.com/

Fourth Generation Example:

= Mine Wikipedia for assertions

— Mainly from Wikipedia Factboxes abruck
« ~23Mtriples Ry S | & &
— Category assertions i N
7 populat%on = ii;,idlgo(l)s — Py
= DBpedia 3.2 dataset (Oct 08 Wikipedia) 3 preme b
. . 11 elevation = 574 | Pepuletion b 111312?‘“:;]
— ~2.6M things, ~274M triples i davam oo
» 213K persons, 328K places, 57K music I Tenae o 2| conen | sam
albums, 36K films, 609K links to images, I8 postal-cods - 6010-6080 | Gt e e
3.2Mlinks to relevant external web pages, o HedtilC e s
4.9M |inkS into RDF datasets ié }}uebsite = [http://innsbruck.at] | I;;ill:comcm Hilde Zach
— Classifications via Wikipedia categories, -
YAGO, and WordNet synsets
— One of the largest broad knowledge bases in
the world
m V3.3 released July 3 (May 09 Wikipedia) é&, S
—_". Freie Universit it (;(\ )
= Simple queries over extracted data DBpedla
- “Thmgs.n.ear the Elﬁel Tower - F;_;-, OPEN! 1N K
— “The official websites of companies with — SOFTWARE
more than 50000 employees” P
— “Soccer players from team with stadium with -
>40000 seats, who were born in a country ) 3

44 with more than 10M inhabitants” VULCAN p»



DBpedia for Users

DBpedia Mobile

.aill T-Mobile =
¥

Query Wikipedia like a database

ped

Soccer player with tricot nr. 11, playing for a club
L having a stadium with >40.000 seats, born in a country Y s o
Query Wlklpedla with >10M inhabitants | . 0 Botschaft

This semantic database contains over 10 von|Russland
million statements extracted from the

English Wikipedia Subject Predicate Object
“player currentclub ?elub H
seanch for queries| | Mo st popular | Upcaming Thlayer clubnumber 11 [
Tennis players from hMoscow Thlayer mu”m_mfbm Feountry a
Sitcoms setin MYC Polus capacity >40000 a
Soccer player with tricot nr. 11, playing for ?ountry | >10000000 [ ; Maps: Open Streét Map - Nutzi
a tlub having a stadium with >40.000 [+] GDP_PPP (11) -+ M
seats, born in & country with =10 population_estimate (10)
Inhabitants o population_census (3)
People influenced by Friedrich Mietzsche Click on a column hea(estabhshed_dateZ @ this page. Results: |10 v
Eilms longer than & hours established_datel (5)

Space Missiong 10 results found in 0.0

Film music compaser born 1865

established_date3 (5)
GOP_nominal (3)

Nr. ?player ?country >40000 >10000000
People being 1.80m tall accessionEUdate (2)
1 Cicinho Redrwauny Erazil 80354 187560000 .ull T-Mobile & 13:24
= el P ? GonzaloF Colo-Col Chil 62000 16432674 G P
Mayors of US cities higher than 1000m OnZe0 FIeMmo - LoioLolo (il . i & @ & &
e B A e 3 Lukas Podglsm EC Bayem Munich  Poland 53901 38536869 Brandenburg Gate
g 4 Mark Gonzalez  Liverpool F.C. South Africa 45362 47432000 v of Braridenbiss Gaia, b =
What connects Innsruck and Leipzig 5 Michael Thurk  Eintracht Frankfurt German 52000 82438000 T@iﬁi@m;lﬁi i e c a'edh-:‘“th many important historic events. The
Hip hop CDs from Texas Artists 6 Ramdn Maorales Chivas de Guadalajara Mexico 72480 107784179 g e Uity
Scientists and their doctoral ackvisars 7 Robinvan Persie Arsenal F.C. Metherlands 60432 16336346 T —
s 8 Stefano Maur S5 Lazio Itaky 82656 58751711 Based near of Christian Becker )

The Brandenburg Gate is a former city gate
and one of the main symbols of Berlin,
Germany. It is located west of the city center
at the intersection of Unter den Linden and
Ebertstrale, immediately west of the Pariser
Platz_ It is the onlv remainina aate of a
W‘ ETTF waTTSTE
o Maps: Open Street Map - Nutzungsbed:

o

.~
S
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Fourth Generation Example: Linking Open Data

m Goals

— Create a single, simple set
of rules for publishing and
linking RDF data

— Build a data commons by
making open data sources
available on the Web as
RDF

— Set RDF links between
data items from different
data sources

= May 2009 LOD dataset

— ~4.7B triples, and ~140M
RDF interlinks, and
growing faster than | can
track

— Database linkage means
that LOD will soon be
impossible to count except
by order of magnitude
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The Growing Web of Data

Music-
brainz

RDF Book

RDF Book “‘
Mashup

Mashup

Danm) ‘/\\ \_/

5 d \\
lingvoj
o/
P
N
[, poe |
\ Hannover J

May 2007
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— / \ am) / ” ~— ohion
&S \ ampto i \ oo Y P \ hiof
— \ N - 3 Music- ) space Semantic Y/ o Resex
/ i / \ = | brainz ey Audio / ( Fickr 54 Eurteon
; v ( TJ’ILSJC Aiidio: 4 [ Ricke \ / ysoace &) | scrobbler J(a0os ) T/ | exporter e
/ \e— brainz ) | o B \ Wrepper ‘ K A b\ T RS
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http://www4.wiwiss.fu-berlin.de/bizer/pub/lod-datasets_2008-09-18.html

Topic Distribution in the Linked Datasets
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Common Tag Specification

Common EE

- N
Find Common Tags Mark up your Enhance thse pages Be discovered by
relevant to your content pages with them with free content others across the Web

+ Locations Naw York® | |[ Search ]
= Companies -
‘Baskatball”
* People
+ Films r.fad..s::: )
Equere Garden
* Books

= Sporls keams
- Etc.

Services to help you:

c‘_f?imd ce 6.’

YaEooO!

3 deptiveBlue

=
DBpédia (B

., v

m Instead of tagging with language terms, tag with terms + RDFa
— Distinguish between “jaguar” the animal, the car company, and the operating system

— Provides metadata for each Common Tag and relations to other Common Tags

* The Barack Obama Common Tag includes <employment, President of the United States>and
<spouse, Michelle Obama>

» ™ More discoverable, more connected, more web-like, more useful VULCz; &



Semantic Dynamism at Web Scale

m Semantics are always changing

— Per minute, there are:
* 100 edits in Wikipedia (144K/day)
« 200 tags in del.icio.us (288K/day)
« 270 image uploads to flickr (388K/day)
1100 blog entries (1.6M/day)

— Will the Semantic Web be less dynamic?

1 11" ”
= There is no “right ontology Ehe New ork Times

— Ontologies are abstractions _

. Dif?erent applications lead to different ontologies CdNNJ HBRECTM

* Ontology authors make design choices all the time -
— Google Base: >250K schemas Sranffurter
— “Ontologies = Politics” Allgemeine

ALJAZEERA

= Intentionally false material (Spam)
- LeSSOn Of the HTML <META> tag Material from Denny Vrandecic, AIFB

|

How Do We Use this Dynamic Data for Decision Support? > =
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Fourth Generation Application: The Large Knowledge Collider

m EC Framework 7 Program m Reasoning pipeline
— Lead partners: Univ. Innsbruck and Vrije — Heavy emphasis on probability,
University Amsterdam, plus 12 partners decision theory, anytime algorithms
_ o — Plugin architecture, with sampling
m  Goals of LarKC - Scaling to Infinity — Explicit cost models
— A platform for massive distributed
incomplete reasoning m Public releases of LarKC platform,
— Remove the scalability barriers of with APIs
currently existing reasoning systems for
the Semantic Web. = Encourage participation through
— Combine reasoning/retrieval and search Thinking@home
— Want to trade off answer quality and — Kind of like SETI@Home o
answer timeliness )
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Fourth Generation Application: The Large Knowledge Collider

m Exploiting web-scale semantics is the new frontier
— Generations 1 and 2 used web resources to support classical KR approaches
— Generation 3 (social semantic web) leverages web social patterns for KR

m Fourth generation applications address general web-scale KR

|

»
)‘.4
b -
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Fourth Generation Application: The Large Knowledge Collider

m The real money in semantics will be made in apps/tools that
exploit web-scale data

— The cost of semantic data creation is going to zero
— The size of semantic data is going to web-scale

m If LarKC is successful, this could be as big as PageRank™!
|

|

)'.4
b -
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Summing up: The Maturing Semantic Web

= |n mid-2004...
RDF and OWL had just been standardized
—~ Advances were made via traditional corporate/public R&D programs
— The first wave of semantic web startups (many of which have since failed)

— US Government implementations were technically very sophisticated, but fully
custom and had no web involvement

— Afew early conferences (ISWC, SemTech) and session tracks

|

Vi
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Summing up: The Maturing Semantic Web

= |n mid-2004...
RDF and OWL had just been standardized
—~ Advances were made via traditional corporate/public R&D programs
— The first wave of semantic web startups (many of which have since failed)

— US Defense implementations were technically very sophisticated, but fully
custom and had no web involvement

— Afew early conferences (ISWC, SemTech) and session tracks

= Nowin 2009...

— The Semantic Web is the most exciting thing happening on the web

— RDF assertions scaling into the billions, with little to no programmatic control
— Search majors are starting to develop products

— Bestbuy is publishing store descriptions and hours in RDFa

|
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Summing up: The Maturing Semantic Web

= |n mid-2004...
RDF and OWL had just been standardized
—~ Advances were made via traditional corporate/public R&D programs
— The first wave of semantic web startups (many of which have since failed)

— US Defense implementations were technically very sophisticated, but fully
custom and had no web involvement

— Afew early conferences (ISWC, SemTech) and session tracks

= Nowin 2009...
— The Semantic Web is the most exciting thing happening on the web
— RDF assertions scaling into the billions, with little to no programmatic control
— Search engines are starting to develop products
— Bestbuy is publishing store descriptions and hours in RDFa

= |'ve Got that Scaling Feeling (i.e., the Google Property)
— Incentives are starting to falling into place with the search engines
— The Linked Data cloud is getting bigger and better
— The infrastructure to build non-tools-based companies is in place ,
— Conceptual Graph Results are directly relevant ) &
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Cnacubo

(Thank You)

|
Disclaimer: The preceding slides represent the views of the author only. ) .
All brands, logos and products are trademarks or registered trademarks of their respective companies. -
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