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What is the Semantic Web?

Web

+

Semantics

=

Semantic Web

???
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What is the Web then?

�

John would like to sell ar t

Internet
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What is the Web then?

�

John writes an HTMLpage

Internet

Writes HTML
Documents

Welcome on
my art catalog!

Paintings
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What is the Web then?

�

Jane, and other s, can read it

Web
browser

Title

Internet

http
server

Writes

Sends

HTML
Documents

Browser
Reads

Welcome on
my art catalog!

Welcome on
my art catalog!

Paintings
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What about applica tions?
�

What if I want to do it autom atically?

Internet

Perl ...

Comparison
Shopper

Data
Base

http
server

Sends

XML
Documents

Generates

DB
Export
Tool

Access

Access Data
Base

Files
(ASN.1,
 SGML)

Art
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What about applica tions?

�

Sure: Use XML!

Internet

Perl ...

Comparison
Shopper

Data
Base

Digital
Library

Document
Management
System

http
server

Sends

XML
Documents

Generates

DB
Export
Tool

Access

Access Data
Base

Files
(ASN.1,
 SGML)

Art
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You can do a lot with XML...

�

Parsers

�

Schem as and methodologies

�

GUIsand editor s

�

Jav a and C++ APIs

�

Stylesheets (XSLT) to gener ate HTML

�

Data bases (Tamino, Oracle, ...)

�

Quer y languages (XQuer y, XPath)

�

Wra pper s to/fr om other formats

�

CORBA, LDAP, ASN.1, etc.
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So wha t is missing?

Semantics !?
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Under standing the Web: Easy?
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Under standing the Web: Or Hard?

11 New Jersey Institute of Technology , Apr il 2002



The big vision
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So in Theory

XML = Syntax

RDF= Semantics
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Wait a Minute!

What are we descr ibing the semantics of?

XML = Syntax

RDF= Semantics
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Using XML with RDF

Document
Management
System

Wrapper

Mediator

Wrapper

Target
Application

code="#1321"; in_stock="true";
price="3000";autonomy="3h"

code="#1412";in_stock="false";
price"500";weight="33"

code="#1311";price="2599";
in_stock="true";weight="22";
autonomy="2h30";

Relational
Database

...................

Review Table

<catalog vendor="Sony>
   <item type="Vaio">
      <code>1321-A</code>
      <in_stock>true</in_stock>
      <price>3000</price>
      <autonomy>3h</autonomy>
   </item>
   <item type="Battery">
      <code>333-B<code>
      <in_stock>false</in_stock>
      <price>500</price>
      <weight>33</weight>
   </item>
......
</catalog>

<desc_table>
   <desc>
         <ref>1312-A/Sony</name>
         <name>Vaio</name>
         <review>Pretty smart</review>
   </desc>
   </desc>
         <ref>Jim</ref>
         <name> ADAFAS</name>
         <review>.....</review>
  </desc>
   ....
</desc_table>  

<catalog>
   <portable ref="Sony 1321-A">
      <name>Vaio</name>
      <vendor>Sony</vendor>
      <in_stock>true</in_stock>
      <price currency="USD">3000</price>
      <autonomy>180</autonomy>
      <review rid="00977">Pretty Smart</review>
   </portable>
......
</catalog>

ref                      name     review

1312-! / Sony       ....         ....
....
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Using XML with RDF

Company

Partner

Product
vendor

ref string

string
name

stringname

string
in_stock

Reviews

reviews

.........

Portable

PDA

integer

autonomy
Desktop

.........

.........

string
contract

RDF Schema
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Using XML with RDF:Some problems

�

Not the same under lying model

�

XML = Tree, RDF= gra ph

�

XML = labels on nodes , RDF= labels on nodes and edges

�

XML = order ed, RDF= unor der ed

�

The same syntax but in different ways

�

RDFhas several XML syntaxes!

�

None is the same as data XML
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Using XML with RDF:More problems

�

Incompatible Schem a Languages

�

XML Schem a and RDFSnot compar a ble

�

Incompatible Languages

�

XQuer y

���

RDFquer y languages

�

Ontology Language only with RDF

�

Incompatible Infrastructur es

�

Need to change XML par ser to par se RDF

�

Cannot use the same inter nal structur e

�

Plusprocessing XML is not trivial!
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A Common Founda tion for XML and RDF

�

A model theor y that ca ptur es XML with RDF

�

Only minor changes to RDF

�

A processing model exploiting XML infrastructur e

�

Propag ate that change

�

Schem a languages (XML Schem a and RDFS)

�

Quer y languages (XQuer y, and RQL...)

�

Ontology languages (DAML + OIL)

We are only getting started
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The XQuer y Data Model

�

De�ned by XML Quer y and XSLTWorking Groups

�

Used in XPath, XQuer y and XSLT

�

Tree model with nodes and values

�

Labels on the nodes

�

Order ed

�

Node hav e identity

�

Ca ptur e both value and text in XML documents
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The Processing Model

XML

XML
Parser

XML
Infoset

XML
Schema

XML Schema
Validator &
XQuery DM
Loader

XQuery
Data Model

Yin-Yang
Model

Data Structure
Access

XML
Processing

Input
Documents

Application
Layer

Semantic
(Entailment)
Access

RDF/S

Inference
System

Models

Reuses XML Infrastructur e!
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The Model Theory: Basics
�

Resources:

�

URI:�
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Node ids in XML

�

Names:

�

QName = XML names = RDFnames

�

e.g.,
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Datatypes:

�

XML Schem a datatypes

�

e.g., �
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Values:

�

XML Schem a values

�

e.g., �
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The Model Theory: Inter preta tions

�

�

set of resources

�

� set of relationships

�

�� � ma ps relationships to resources �
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�� � ma ps class resources to extensions
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local order

�
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�
�

ma ps QNames to resources
�

�

�

Like a gra ph with order ing
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Example (1)
�
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Example (2)

RDF/S
Graph

Interpretation

Viao505G Sony

Laptop Company

manufacturer

rdf:type rdf:type

price

Laptop

Viao505G

Company

Sony

rdf:type

3000
price

manufacturer

v

l
c

s

p

m

t

tt
tstv

pv

tpv

tmv

home

"www.sony.com"

h

hs

mv

"www.sony.com""3000"

home

ths
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Some results

�

XML documents can be descr ibed in that Model Theory

�

Ma pping from XQuer y data model to the Model Theory

�

RDFcan be descr ibed in that Model Theory

�

Ma pping from RDFto the Model Theory

�

RDFcorr esponds to a precise fragment

�

Bipar tite inter pretations

�

RDFScan be par tially ca ptur ed

�

Ma pping RDFSmeta-model as logical constr aints

See pa per (WWW'2002) for mor e
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Entailment

A data set � entails another data set ��� iff every RDFmodel of � is
also an RDFmodel of �

� . A collection of data sets entails another data
set �

� iff every RDFmodel of every element of the collection is also an
RDFmodel of �

� .
Entailment is used for reasoning
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Applica tion to Quer ying

�

Full po wer of XQuer y av aila ble

�

Can be used to quer y both XML and RDF

�

Can extend XQuer y with entailment for reasoning!
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Quer ying RDFwith XQuer y
�

What is the pr ices of a Vaio505G Laptop?
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What type is the manuf actur er of the Vaio505G Laptop?
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Reasoning in XQuer y
�

Select all the descr iptions which are companies .
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Works through the class hierarch y!
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Implementa tion
�

Appr oach easy to implement

�

Take an implementation of XQuer y Data Model

�

Add implementation of the entailment

�

Based on canonical model

�

You' re done!

�

We used:

�

Galax, our XQuer y 1.0 implementation

�

ML implementation

Our implementation is less than 300 lines!
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Oppor tunities & Limita tions

�

Stillvery preliminar y work

�

Foundational step

�

Impact needs to propag ate to:

�

Schem a languages: XML Schem a and RDFS

�

Quer y languages: XQuer y

�

Ontology languages: WebOnt

�

But very encour aging direction

�

Worth pushing forw ard
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The �nal message

If the Semantic Web ever exists
It will hav e to work with XML
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Adv ertisement

We are looking for alpha tester!

�

Galax XQuer y 1.0 implementation

�

Conf orm to latest XQuer y specs

�

XML Schem a suppor t and static typing

�

Open source

�

Mar y Fernandez and Jerome Simeon

�

� �

�

�

� �

� �

�

� �

� �
�

�

� � 


�

� �

�

�

�

�

�

�

�

�

34 New Jersey Institute of Technology , Apr il 2002


