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JavaOne

Overview of this talk

> Introduction to RDF
* Resources, literals and triples
> Linked Data
> RDF Schema
* Classes, properties, and instances
> Java APIls and Tools
> Data Binding and software architecture
> SPARQL
* Queries and rules

> Model-driven applications



JavaOne

Semantic Web Technology

> |Infrastructure to link data on the Web
> Global database
> Borrows some ideas of object-oriented languages
> Data is self-describing
> W3C standards
* RDF
DF Schema and OWL
PARQL
DFa, GRDDL
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RDF: Resources

> Semantic Web entities have a unique identifier

http://examples.topquadrant.com/conferences/javaone#ScottMcNealy

\ J\ )
/ /

Namespace Local name

abbreviated as

v
javaone:ScottMcNealy




RDF: Triples

& javaone:ScottMcNealy

conf:empl

# javaone:Sun_Microsystems

Subject ______|Predicate __[Object _________

javaone:ScottMcNealy conf.employer javaone:Sun_Microsystems
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RDF: Graphs

& javaone:ScottMcNealy

confempldyas

4 javaone:Sun_Microsystems

rMremployer

*javanne:]nhn_l'{uf.e

cmraf.ar%nceruf

*javannE:JSR_EQE_EnDkank

Subject _________|Predicate ___[Object

javaone:ScottMcNealy conf:employer javaone:Sun_Microsystems

javaone:John_Rose conf:employer javaone:Sun_Microsystems

javaone:John_Rose conf:presenterOf  javaone:JSR 292 Cookbook




RDF: Datatype property values

& javaone:ScottMcNealy
conf:firstName = Scott
conf:lastName = McNealy
W rdfs:label = Scott McNealy

Suject prodicate | Objeot

javaone:ScottMcNealy  conf:firstName  “Scott”xsd:string

javaone:ScottMcNealy  confilastName  “McNealy”*xsd:string

javaone:ScottMcNealy  rdfs:label “Scott McNealy”

oy
ey uﬂ
I'nicrosys:cn’s. 8
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Linked Data

# javaone:ScottMcMNealy

conf:empha;

# javaone:Sun_Microsystems

owl_gar

i <http://dbpedia.org/resource/5un_Microsystems=
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Linked Data: Wikipedia

/= Sun Microsystems - Wikipedia, the free encyclopedia - Windows Internet Explorer

@T;i - |‘|."¢" http:/fen. wikipedia.org/wiki/Sun_microsystems v| 1] X | | Pl
ﬁ ok I\,‘(-'Sun Microsystems - Wikipedia, the free encydopedia l ‘ @ ' Ej hd Eég ¥ @Eage ¥ "?} Tooks ~

& Log in [ create account ~
article discussion edit this page histary

Sun Microsystems

From Wikipedia, the free encyclopedia
(Redirected frem Sun micresystems

WiIKIPEDIA

The Free Encyclopedia _ a
navigation L This article documents a current event. Information may change rapidly as the event progresses.
= [Jain page .
= Contents Sun Microsystems, Inc. (NASDAQ: JA‘..-’A@F‘][‘- is a multinational vendor of computers, computer components, Sun Microsystems
= Featured content computer software. and information technelogy services, founded on February 24, 198214 The company is
= Current events headquartered in Santa Clara. California {part of Silicon Valley), on the former west campus of the Agnews @
= Random article Developmental Center. &0 &&
search Products include computer servers and workstations based on its own SPARC processors as well as AMD's @
| | Opteron and Intel's Xeon processors; storage systems: and, a suite of software products including the Solaris microsystems
Operating System, developer tools, Web infrastructure software, and identity management applications. Other
Go Search : . ic (NASDAQ: JAVA H)
- technologies of note include the Java platform, MySQL and NFS. Type Public (NASDAQ: J &)
; ; . . . . . . Founded 1982
interaction Sun is a proponent of open systems in general and Unix in particular, and a major contributor to open source ounee
= About Wikipedia software. [F) Headquarters Santa Clara, California, United
= Community portal . ) . . States
- On April 20, 2009, Sun and Oracle Corporation announced that they entered into a definitive agreement under
= Recentchanges o K, 5 Nealy, Chai
= ) L. . . o (81T ey people Scott MchNealy, Chairman
= Contact Wikipedia which Oracle will acquire Sun for 574 hillion.
filei ; . . . . - Jonathan |. Schwartz,
= Donate to Wikipedia Sun's manufacturing facilities are located in Hillshoro, Oregon, USA and Linlithgow, Scotland. Eresi R
= HElD resident and CED
Contents [hide] Wiliam MacGowan, Executive
toolhox ) ) Vice President, Pecple and
LRI Flsces, and CHRO

= What links here

= Related changes 1.1 The "Bubble” and its aftermath

1.2 Present focus

Greg Papadopoulos, Exscutive

m | lmlssd Fils = o
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Linked Data: DBpedia Browser

/= About: Sun Microsystems - Windows Internet Explorer |:||E|r$__<|
@;, - |gl http:/fdbpedia.org/page Sun_Microsystems v| g | 2 | | ol
i':? afie [@.ﬂ.buut: Sun Microsystems ]_l ﬁ - B Eéi - |'_:\,1°E-3£IE b ,:[. Todls ~ i
)
About: Sun Microsystems ir"

An Entity in Data Space: dbpedia.org

Sun Microsystems, Inc. Cite error: Invalid <ref= tag: refs with no name must have content is a multinational vendor of computers, computer
compeonents, computer software, and information technology services, founded on 24 February 1982 The company is headquartered in
Santa Clara, California, on the former west campus of the Agnews Developmental Center. Products include computer servers and
workstations based on its own SPARC processors as well as AMD's Opteron and Intel's Xeon processors; storage systems; and, a suite of
software products including the Solaris Operating System, developer tools, Welb infrastructure software, and identity management
applications. Other technologies of note include the Java platform and MFS.

Property Value
dbpedia-owl-foundationdate 1982
dbpedia-owl-keyPerson dbpedia:Chief_executive_officer

dbpedia:Greg_Papadopoulos

dbpedia:Jonathan_|_Schwartz

dbpedia:Scott_McMealy
dbpedia-owl-keyPersonPosition Greq Papadopoulos,

Jonathan |. Schwartz,

Scott Mchealy,
William MacGowan,

dbpedia-owl:locationcity dbpedia:Santa_Clara%2C_California
dbpedia-owl:locationcountry dbpedia:United_States
dbpedia-owl:netincome 403000000
dbpedia-owl numberDfEmployvees 33350 b
>
& Internet & 100% v

microsystems 1 1
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Linked Data: more RDF triples, for free!

rlEl conf.n3 (El *javaOne.rdf &3 = O
SEEC | |SaCl|E BB

@ S 100% v

— # javaone:Oracle
rdfs:label = Oracle

owl :gim gAs

& <http://dbpedia.org/resource/Oracle_Corporation>
K] dbpedia-owl:keyPersonPosition = Charles Phillips, Pr...
‘W dbpedia-owl-keyPersonPosition = Jeffrey O. Henley, C...
‘Y dbpedia-owl:keyPersonPosition = Larry Ellison, Co-fo...
‘W dbpedia-owl:keyPersonPosition = Safra A. Catz, Presi...
| dbpedia-owl:netincome = 4274000000
‘W dbpedia-owl:numberOfEmployees = 84233
" | dbpedia-owl:operatingincome = 5974000000
| dbpedia-owl:revenue = 22.43
" dbpedia-owl:slogan = Information driven
‘] dbpprop:abstract = Oracle Corporation [...

] dbpprop:abstract = Oracle Corporation e...

] dbpprop:abstract = Oracle Corporation s...

] dbpprop:abstract = Oracle Corporation ... b |
Form | Graph | Source Cnde|

Sun. 12

microsystems
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Linked Data: join the cloud
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http://www4.wiwiss.fu-berlin.de/bizer/pub/lod-datasets_2009-03-05.html

JavaOne

Linked Data: Geography ontology

f@ javaOne.rdf 22 ™. [a] conf.n3 =i Fmpemea 'Eﬁ Geography &2 i = B
J g ‘I"

' -~ =1 Meman e o e
conf:addressLinel ~ ‘mmm = l:. || i Map | Satellite | H',rbrld M
20395 Silverado Ave = .."k' J§ 0 ] |t et |
conficity ~ ﬁtﬂﬂ_ﬂé Elvd _Stevens CreekBid :
Cupertino <[] = "'_ | _-__,. . i
conf:country ~ !—3'_- 150 [iiasan park J
¥ countries:US iz : =2 I -
conf:zipCode ~ Iﬁ% R .._I-l:'_-'
95014 = M= =Tt} N,

oo S
tbcgeo:zoom ~ e ) ||H|| ' [
18 - | 1| aiman = |

i% | || _-.!I ] || 1
rdfitype ~ ~ B o | /

(]| %ﬁ'ﬂ =
m BRI I
EED:Iat i L _II _I = |1 1 < .'-.J
1 37.31543524495951 __Calabazas 'Mdm‘m'm L
| North - - | [T
geo:long ~ - hﬁpd&t&@ﬂﬂ]ﬂT&EAﬂ&s Tennsnft!l'
I -122.03045189380646 1 P
C R R
Drop resources here to add them to the current view

Sun

microsystems

14



JavaOne

RDF Schema: Type relationships

# javaone:ScottMcNealy

rdf:type

conf-Attendee

Suject prodicsts | Object

javaone:ScottMcNealy rdf:type conf:Attendee

microsystems



RDF Schema: Subclass relationships

conf:Person

¥ javaone:ScottMcNealy

rdfs:sybClassOf

conf:Attendee

Suject prodicsts | Object

javaone:ScottMcNealy rdf:type conf:Attendee

conf:Attendee rdfs:subClassOf conf:Person

16



RDF Schema: Class Hierarchy

r'f: Classes &3 Wy ml

owl:Thing (1373)

conf:Address (2)

conf:Company (198)

conf:Event (377)
conf:Conference (2)
> javaone:lavaOneConference (2)
conf:Panel
conf:Presentation (375)
conf:Workshop

conf:Person (550)
conf:Attendee (549)

conf:Speaker (547)
countries:Country (246)
owl:Nothing

17



JavaOne

RDF Schema: Property Domains

# javaone:ScottMcNealy

conf:firstName

conf:Person

dfs :domain

<SubClassOf conf:lastName

conf:Attendee

rdfs:dpmain

M conf:homeAddress

M conf:employer

§un 18
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RDF Schema: Property Ranges

df#'domain rdfs:ddmain rdfs:don

™ conf:homeAddress

e
conf:Person ridfs:domain

conf:firstName

conf:lastMName

xsd:string

AN
&Sun
¥ microsystems

rm

conf:Address

M conf:employer

rdfs:range

conf:Company

19
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RDF Schema: from a UML point of view

conf:Person

[ confemployer : conf:Company

™ conf:homeAddress : conf:Address
conf:firstName : string
conf:lastName : string

conf-headQuarterAg

onf:employer

conf:-homeAddress

conf:Company

@ conf:subsidiary : conf:Company

™ conf:headQuarterAddress : conf:Address

conf:Address

@ conf:country : countries:Country
conf:addressLinel : string
conf:addressLineZ : string
conf:city : string

conf:zipCode : string

20
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RDF Schema: linking namespaces

@ geo:SpatialThing
I geo:alt
I geo:lat
I geo:long
I tbcgeo:zoom
conf:Person

M conf:employer : conf:Company EF

™ conf:homeAddress : conf:Address conf:Address
conf-firstName : string [ conf:country : countries:Country

conf:addressLinel : string

conf:addressLine2 : string

conf.city : string

conf:zipCode : string

countries:Country
countries:abbreviation : string[1..1]

nf:country

| conf:lastMName : strin
9 conf:homeAddress

conf:headQuarterAdarEss
onfemployer

conf:Company
™ conf:headQuarterAddress : conf:Address
M conf:subsidiary : conf:Company

Sun. 21

microsystems



General Java APIs for RDF

> Jena

* http://jena.sourceforge.net/
> Sesame

* http://www.openrdf.org/

@Sun 22

microsystems


http://jena.sourceforge.net/
http://www.openrdf.org/

JavaOne

Jena API: Core interfaces (simplified)

RDFNode
A
object
Resource Literal
uri:String lexicalForm:String
N datatype:RDFDatatype
subject
Property
% , Statement Model
predicate

microsystems
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Jena API: "Hello, World”

// Create a Jena Model and init some namespace prefixes

String NS = "http://examples.topquadrant.com/conferences/conf#";
Model model = ModelFactory.createDefaultModel();
model.setNsPrefix("conf’, NS);

model.setNsPrefix("rdfs", RDFS.getURI());
model.setNsPrefix("xsd", XSD.getURI());

/I Create an example triple

Resource javaOne = model.createResource(NS + "JavaOne2009");
Literal label = model.create TypedLiteral("JavaOne 2009");
model.add(javaOne, RDFS.label, label);

/l Write the Model in N3 format to the screen
& Sy model.write(System.out, FileUtils.langN3);

24



JavaOne

Jena API: "Hello, World” Output

@prefix rdfs:  <http://www.w3.0rg/2000/01/rdf-schema#> .
@prefix xsd:  <http://www.w3.0rg/2001/XMLSchema#> .
@prefix conf: <http://examples.topquadrant.com/conferences/conf#> .

conf:JavaOne2009
rdfs:label "JavaOne 2009"*xsd:string .

RDF file in N3 format
Options include RDF/XML




Tools: OWL ontology editor Protege

M O O javaOne2009 (http://examples.topquadrant.com/conferences/javaOne2009) -

- [/Users/holger/TQ/runtimeWorkspace fexa...

< | =% | | © javaOne2009 +| 8 (QHolger )
[ Active Ontology  Entities  Classes  Object Properties  Data Properties  Individuals  OWLViz DL Query 1
! Asserted class hierarchy [ Class Annotations Class Usage 1
Asserted class hierarchy: P ISEE
v ©Thing
@ Address
@ Company
v @Event
» @ Conference
@ Panel
®Workshop
v @ Person - = = = - Individual: The SAT Framework: Unleashin
v ®Attendee # The_Modular_Javaa_Platf
- Annotations:
®Speaker # The_New_World:_JavaFXa_ rdfs:label "The SAT Framework: U
:and QThe_ReaI—Time_Javai_Pla rdfs:comment "The SAT (Selenium-
ne

@ ConstraintViolation
@ Modules

@ Argument

@ Attribute

@ ConstructDefaultValu
@ Country

@ List

@ Class

@ Resource

Sun

microsystems

The SAT Framework: Unl

# The_Web_on_0SGi:_Heres
# This_Is_Not_Your_Fathers
# Tips_and_Tricks_for_Ajax
4 Touch_Our_Application_B
# Touch_Your_Application_
# Toward_a_Renaissance V
# Under_the_Hood:_Inside_a
f Unit Testmg That_Sucks_

afpf

CH]
conf:Presentation

Na |

)
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Tools: TopBraid Composer

OO0 TopBraid - examples.topquadrant.com/conferences/javaOne.rdf - Eclipse SDK =

| e 2l conf:Speaker ARl%|0O-K|& |7 ]|w=Ero- T % TopBraid "

s Classes &3 W e & ¥ 7 0| sl conf.n3 (@ javaOne.rdf 22 = O|[ t= Properties &3 =0
conf:Address (2) 5 0 conf:attendeeOf

conf:Company (198)

conf:Event (377)
conf:Conference (2)
0 javaone:JavaOneConference
conf:Panel
conf:Presentation (375)
conf:Workshop

| conf:Person

™ conf:employer : conf:Company

™ conf:homeAddress : conf:Address
conf:firstName : string
conf:lastName : string

li&

[ conf:country
mm confemployer

[ conf:headQuarterAddress

[ conf:homeAddress
[ conf:part

e conf:sponsorOf
mm conf:subsidiary

I

conf:Person (550) conf:Presentation | conf-Attendee ! conf-addressLinel
conf:Attendee (549) ™ conf-attendeeOf : conf:Event conf:addressLine2
o conf:Speaker (547) ankpresenterQf ~ conf: city M
. b ) i
countries:Country (246) ) conf:endTime v
owl:MNothing € Halr
€ ™S Form | Diagram | Graph ‘ Form La\rout|50urce Code| <4
& (@ Import (‘Q Instan 3 . I Dcmain} = Releva 1 - SPARQT B Ruleﬂ =) =% Basket E3 =g
f‘ﬂiNavigamr P = O ¢ &7 HMET

u||3q:b|®v

'-C'lfl' COMMETENLES 856% L=
=) examples.mpquadrant.com.cnnfe[]
[} conf.n3 873

[} create)avaOne2009.n3 868

| [Resource]
4 javaone:Aaron_Mulder

& javaone:Aaron_Walker
¥ javaone:Adam_Bien
4 javaone:Adam_Gross

| rdfs:label | rdfs:comment
Aaron Mulder

Aaron Walker

Adam Bien

Adam Gross

0

@, javaOne.rdf 873 [ & javaone:Adam_Mollenkopf Adam Mollenkopf M
“j JavaOne.rdf.tbc 873 - || ¥ javacne:Adam_Sotona Adam Sotona v
———3 I 4 b <>
| o |
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Development Methodology

> Define/re-use schema
> Play with example instances, queries efc
> Take a data-centric approach!

> Link key classes of the schema to your Java code
(Data Binding)

> Assume schema evolution

> Develop smart, generic code instead of domain-
specific code



Data Binding: Generated schema class

p
[J] CONFjava &3

e

*/

public class CONF {

public final
public final

public final

public final
public final
public final

public final

= O
package com.topguadrant.examples.conf.vocabulary; '
#import cam.hp.hpl.jenﬂ.rdF.mﬂdel.Prﬂperty;[
* Vocabulary for http:/fexamples.topguadrant. comf/conferences/conf
L
static String BASE_URI = "http://examples.topquadrant. com/conferences/conf";
static String NS = BASE_URI + "#";
static String PREFIX = "conf";
static Resource Address = ResourceFactory.createResourcelNs + "Address");
static Resource Attendee = ResourceFactory.createResource(N5S + "Attendee");
static Resource Company = ResourceFactory.createfesourcel NS + "Company™);
static Resource Conference = ResourceFactory.createResource( NS + "CnnFerence"};;;
Y Jalm

4

microsystems




JavaOne

Data Binding: Basic Architecture

o RDFNode
<
(&) Generic Code
e \ (SPARQL etc)
c
(7 Resource Literal
O
- “
o \ |
<
= Person
% — Sgecalflc
S getFirstName() ode
&) getFullName()...

30
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vaOne

ata Binding: Example use
Model model = ModelFactory.createDefaultModel();

I/l Create a new Person instance
String steveURI = CONF.NS + "StevedJobs";
Person steve = ConfFactory.createPerson(model, steveURI);

/| Set some property values
steve.setFirstName("Steve");
steve.setLastName("Jobs");

// Query some property values
String fullName = steve.getFullName();
System.out.printin("Person: " + fullName);

@ Sun.
2 microsystems

31



JavaOne

Data Binding: Example interface

public interface Person extends Resource {

String getFirstName();
String getFullName();
String getLastName();
void setFirstName(String value);

void setLastName(String value);

Resource

|

Person

getFirstName()
getFullName()...

32



JavaOne

Data Binding: Example implementation

public class Personimpl extends Resourcelmpl implements Person {

public Personimpl(Node node, EnhGraph eg) {
super(node, eqQ);

}

public String getFirstName() {
return getStringProperty(CONF.firstName);
}

public String getFullName() {
return getFirstName() + " " + getLastName();

}

% S UN.
2 microsystems

33



JavaOne

Data Binding: Factory class

public class ConfFactory {
static {

register(Person.class, Personlmpl.class);
}
public static Person createPerson(Model model, String uri) {
return model.createResource(uri, CONF.Person).as(Person.class);

}
public static Person getPerson(Model model, String uri) {
return model.createResource(uri).as(Person.class);

% S UN.
2 microsystems

34



Data Binding: Frameworks

> ELMO

* http://www.openrdf.org/doc/elmo/1.4/
> Sommer

* https://sommer.dev.java.net/sommer/index.html
> JenaBean

* http://code.google.com/p/jenabean/

* http://www.incunabulum.de/projects/it/owl2java/
> Kazuki

* http://projects.semwebcentral.org/projects/kazuki/

microsystems


http://www.openrdf.org/doc/elmo/1.4/
https://sommer.dev.java.net/sommer/index.html
http://code.google.com/p/jenabean/
http://www.incunabulum.de/projects/it/owl2java/
http://projects.semwebcentral.org/projects/kazuki/

Data Binding: Java code generators

> RDF Reactor
* http://semanticweb.org/wiki/RDFReactor

> ELMO
* http://www.openrdf.org/doc/elmo/1.4/

> Jastor
* http://jastor.sourceforge.net/

> OWL2Java

microsystems


http://semanticweb.org/wiki/RDFReactor
http://www.openrdf.org/doc/elmo/1.4/
http://jastor.sourceforge.net/

JavaOne

Intermediate Summary

> Data model in RDF and RDF Schema
> Data binding to link RDF and Java worlds

> Next: let the data work for us with SPARQL

37



JavaOne

SPARQL: Example Query

‘% SPARQL 53 = H|
P @8 | SO EEHERY

{ Query Editor | Query Library 1

SELECT ?person 7company
WHERE {
Tperson conf:employer Pcompany .

}

| [person] [ company

4 javacne:Aaron_Mulder 4 javaone:Chariot_Soll
4 javaone:Aaron Walker 4 javaone:base2Servit
4 javaone:Adam_Bien 4 javaone:adam-bien
4 javaone:Adam_Gross 4 javaone:salesforce.c
& javaone:Adam_Mollenkopf |4 javaone:FedEx Cust .
4 javaone:Adam_Sotona & javaune:Sun_Micr'_us',";'

C b IERE

38




JavaOne

SPARQL: Query results as subgraphs

4 javaone:Heather_VanCura_Chilson

ar

conf:employ

*javanne:Hamld_Earr = - = *.*j vaone:Sun_Microsystems_Inc.
conf:employer

conf:employer

# javaone:Hema_Kalsi

4 javaone:Haridas_Puthiyapurayil

conf:employe - i
m javaone:Abbott_Laboratories




JavaOne

SPARQL: Example 2

‘% SPARQL 53 = 5]

? [ - —
2company P @S (NS EEBEER T
A

{ Query Editor | Query Library 1

conf.employer

SELECT ?company ?label

?person WHERE {
?person conf:employer Pcompany .

_ ?person conf:presenterOf ?presentation .
conf:presenterOf 7presentation rdfs:label Ylabel .
v }
o i
2presentation [company] abol —
4 javaone:ntel E Maximizing Javaa,€ Tect [=
rdfs:label 4 javaone:Intelligent_Softw Griffon in Depth U
v 4 javaone:Intuit Cloud Computing: Show
2label 4 javaone:Intuit Web 2.0 Security Puzzle
] 4 javaone:]Boss Bean Validation: Declare

4 javaone:]Boss Full-Text Search: Humar |




SPARQL: Example 3

‘W SPARQL 53 = 5|

P @SN EEERT

{ Query Editor | Query Library 1

SELECT company (COUNT(?presentation) AS ?count)
WHERE {

person confemployer Pcompany .

7person conf:presenterOf ?presentation
} GROUP BY company

| [company] | count
4 javaone: T he_Mathworks 1
4 javaone:ThoughtWorlks 4
& javaone:TomTom 1
4 javaone:TopQuadrant_Inc. 2
4 javaone:Trailer_Park 1
4 javaone:Training_ Consulting 2

.

L

Jale

I -
4| (0

41



JavaOne

Jena API: SPARQL

Model m = ModelFactory.createDefaultModel();
m.read(new FileReader("conf.n3"), null, FileUtils./langN3);
m.read(new FileReader("javaOne.rdf"), null);
String queryString =
"PREFIX" + CONF.PREFIX +". <"+ CONF.NS + "> \n" +
"SELECT ?person ?company \n" +
"WHERE {\n" +
" “?person conf:employer ?company . \n" +
"+
Query query = QueryFactory.create(queryString);
QueryExecution gx = QueryExecutionFactory.create(query, m);

‘Sun ' 42



JavaOne

Jena API: SPARQL (cont’'d)

ResultSet rs = gx.execSelect();
while(rs.hasNext()) {
QuerySolution s = rs.nextSolution();
Resource person = (Resource) s.get("person”);
Resource company = (Resource) s.get("company");
System.out.printin(person.getLocalName() + "\t" +
company.getLocalName());

} r’E Console EE\ = 5

<terminated> SPARQL [Java Application] /System/Library/Frame
m X |G BB = B Yy

Angela_Coicedo Sun_Microsystems_Inc.
Matthew_Fisher Progeny_Systems []

Aditva_Dada Sun_Microsystems_Inc.
Rov Ben Howuan Sun Ml crnswvstems

-

@Sun
¥ microsystems
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SPARQL: Querying the schema

“Which properties are
relevant for a given
resource?”

‘% SPARQL 52 P @8NS EEER T =0

[ Query Editor | Query Library |

SELECT ?property ‘range
WHERE {
~ javaone:Dean_Allemang rdf:type Ttype .

type rdfs:subClassOf* Pclass .
FILTER (class != owl:Thing && ?class != rdfs:Resource) .
Tproperty rdfs:domain Pclass .
?property rdfs:range 7range .

} ORDER BY ?property

| property | range I I
e conf:attendeeOf conf:Event
m confemployer conf:Company
conf:firstName ®sd:string
m conf-homeAddress conf:Address
conf:lastName xs5d:string
e conf:presenterOf conf:Presentation
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SPARQL: Model-driven forms

(=l javaOne.rdf 52 ™. [a] conf.n3 1

Resource Form
Name: javaone:Dean_Allemang

- Annotations

rdfs:label ~
I Dean Allemang

= Other Properties

conf:attendeeOf <~

conf:employer ~
L 2 javaone:TopQuadrant

conf:firstName ~
Dean

conf:homeAddress ~

conf:lastName ~
Allemang

conf:presenterOf ~
# javaone:WorkingOntologist

rdf:itype ~
conf:Speaker

=~ Incoming References

([

we
¥

Form | Craph | Source Code

YU

microsystems

I javaone:HolgerKnublau... _ll;l&.

w Annotations

comment:
label:

w Other Properties

address line...
address line...
altitude:

City:

country:
latitude:
longitude:
tbegeo:zoom:

zip code:

20395 Silverado Ave

Cupertino

United States

37.31543524495951

-122.03045189380646

18

895014

¥ Incoming References

S
—
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SPARQL: Model-driven applications

(= http://localhost:808 3/tbl/app/server.topbraidlive.org/dynamic/applications/Default%20Applicatio - Windows Internet Explorer

@E—?{r - |g, http:/localhost: 302 3/tbl fapp/server. topbraidlive. org/dynamic/applications Default3: 20Application % 20{configurable) . n 3/-/examples. topquad V| | % |u:|:um|:u:sing semantic web

{“_' "1'97 [SSI']B Compasing the Semantic We... l@TopQuadranthesources Iv... Iﬁhth::fﬂocalhost:8083fﬂalf... X ] l @ - @ - @Eage - @ Tools -
powered by:
TopBraid Ensemble SaveApp  SaveData Jv Add Component ¥ q TopBraid Suite

ool [ renecie o .+ =< [0
q Name &

@ Address (2) " Sprint Nextel o
c 198 ] SRA International, Inc.
ompal
2 paty (158) SugarCRM

& Country (246)
v @ Event

v @ Conference

Sun Microsystems
Sun Microsystems India Pt Lid

| & 4 ¢ 4

-

@ JavaOne Conference (2)

& Panel

w Annotations

@ Workshop ~1 comment: _
I Search Company m. label: Sun Microsystems B
comment: = w Other Properties
free passes: | > - free passes:
< v = head quarter address:
P head quarter... sSameAs:
label: u sponsor of:
> sponsor of: - subsidiary: Sun Microsystems India Pvt Ltd —

Dane & Internet #o00%
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SPARQL: CONSTRUCT rule

il < = y
* SPARQL 32 P @8 NS EEERTSO
[ Query Editor = Query Library 1

CONSTRUCT {
Jinstance rdf:type conf:Attendee .
}
WHERE {
7instance rdf:type conf:Speaker .
}
| Subject | Predicate [ [Object] [
4 javaone:Steve Vaugk mm rdf:type conf-Attendee O
4 javaone:Dick_Wall |mm rdf:type conf-Attendee
4 javaone:Dhanji_Prasi mm rdf:type conf-Attendee
4 javaone:David_Daga| mm rdf:type conf-Attendee
4 javaone:)im_Graham mm rdf:type conf-Attendee
4 javaone:Frederic_Pai mm rdf-type conf-Attendee
4 javaone:)aromir_Uhri mm rdf:type conf:Attendee b
4 javaone:Roger Riggs mm rdf:type conf-Attendee ¥
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SPARQL: generalized rule
4 SPARQL 53\ P @4 EEER T =0

{ Query Editor | Query Library 1

CONSTRUCT {
7instance rdf:type ?superClass .

}
WHERE {

?subClass rdfs:subClassOf ?superClass .
7instance rdf:type ?subClass .

}
| Subject | Predicate | [Object] |
4 javaone:Brian_Goetz| mm rdf:type conf:Attendee D
4 javaone:David Chas¢ mm rdf:type conf:Attendee

4 javaone:Frank Kievie pm rdf:type conf:Attendee

‘&'L.fl;lﬂl/-'__'__'“:'___. | . - — B . e i R e. B _ 48
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Rules: Extending the core schema

e conf:sponsorOf
I javaone:cosponsorOf
Il javacne:platinumCosponsorOf

Adding domain-specific properties;
the application’s code knows nothing
about them at compile-time.

& Sun. 49
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Rules: Conference Sponsorship

“Companies that are co-sponsors get 5 free conference passes”

\ J\ )

| |
Condition Action
(triple pattern in the graph) (triples to add/infer)
‘& Inferences E:E\ et =l
| Subject | [Predicate] | Object
4 javaone:Sony Ericsson Bl javaone:freePasses 5
4 javaone:)Boss B javaone:freePasses 5 O
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Rules: SPARQL Inferencing Notatlon

E] conf.n3 (IE] javaOne.rdf &3

Class Form =Y

Name: conf:Company

* Annotations

rdfs:label =~
(5| Company =

* Class Axioms

rdfs:subClassOf ~
2 owl:Thing =~

spinirule =
* CONSTRUCT { =
?this javaone:freePasses 5 .

}
WHERE {

?this javaone:cosponsorOf javaone;JavaOne2009 .

}

» Other Properties
Fnrm| Diagram| Eraph| Form Lavc:ut| Source Cnde|
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Example Application (Unit Conversion)

f Instances &3

] Dumalﬂ = Relevant Pro 1 o SPARQLW "D Imports | & Inferences\l =)

L 2K
| [Resource] | rdf:type | nc:abbreviation | units:co.. . Multiplier |units:baselUnit
& units:CubicCentimete units:Derived, units cma3 0.000001 -
& units:CubicFoot units:Derived, units ftA3 0.028316847 )
& units:CubicFootPerMir units: Derived, ur“’@ spinunits.n3 5% = 7
4 units:CubicFootPerSet units:Derived, ur &
# units:Cubicinch units:Derived, uf Resource Form =1
& units:CubicinchPerMir units:Derived, ur Mame: ex:CeneralSherman
& units:CubicMeter units:Derived, ur
i <http:// ~  ex:heightCM ~
upload.wikimedia.org/ 8481 -
wikipedia/commons/
thumb/9,/9d/ ex:heightFeet ~
Ceneral_Sherman_Tree.jp 278.24747 7|
?Jirlﬁg?z:::xf':herman Tree.j SXvDhmneFeety -
o - reedp 52512.91 =
ex:-volumeM3 ~ -
1487 &l

microsystems

Furm| Graph | Source Ende|
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Example Application (Computer Game)

E sPIN Box 52 QO = 0| [} Classes 2 &1 g T = 0)
e e @ spiboxArimaton -

) spinbox:Direction (8)
spinbox:Field (240)

boulders:Amoeba
boulders:Boulder (5) o
boulders:BrickWall (4)
boulders:Butterfly (2)
boulders:Dexplosion
boulders:Diamond (5)
boulders:Entrance
boulders:Exit (1)
boulders:Explosion -
boulders:FallingBoulder
boulders:FallingDiamond

boulders:Ghost (1) :
composing-the-semantic-web.blogspot.com policers:Muc L120) 1
‘;.-l
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Summary

> New development paradigm based on Linked Data
> Smart code walks the data graph at run-time

> Very little hard-coding of behavior

> Benefits

* flexible architecture
* faster turn-around times
> Challenges
* learning curve (this is not OO!)
° integration with established technologies

‘Sun ' 54
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RDF Databases

> AllegroGraph

> Jena (RDB, SDB, TDB)
> Mulgara

> Oracle 11g

> Sesame

microsystems
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Inferencing APls

> Often integrated into RDF stores:
* Jena Rules

* Sesame
* Oracle 11g RDF

> OWLIM (Rule engine with RDFS/OWL support)
* http://ontotext.com/owlim/

> Pellet (OWL DL)
* http://clarkparsia.com/pellet/

> TopSPIN (Rules via SPARQL)
* http://spinrdf.org/api



http://ontotext.com/owlim/
http://clarkparsia.com/pellet/
http://spinrdf.org/api
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