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Linked Open Data — Vision of a Web of Data WeST

= (Classic” Web = \Web of Data
+ Linked documents + Linked data entities
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WeST

of a Web of Data

Linked Open Data — Vision

= \Web of Data

= Classic* Web




LOD — Base technologies WeST

= |Ds: Dereferencable HTTP URIs 1 Statement = 1 Tripel
= Data Format: RDF Subject Predicate Object

™\ rdf:type
< http://dblp I35 del... /NesterovAM98 )
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LOD — Base technologies WeST

= |Ds: Dereferencable HTTP URIs
= Data Format: RDF

rdf:type = http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type

foaf:Document = http://xmins.com/foaf/0.1/Document

™\ rdf:type
< http://dblp I35 del... /NesterovAM98 )
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LOD — Base technologies WeST

= |Ds: Dereferencable HTTP URIs
= Data Format: RDF

™\ rdf:type
( http://dblp I35 del... /NesterovAM98 )
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LOD — Base technologies WeST

= |Ds: Dereferencable HTTP URIs
= Data Format: RDF

rdf:type swrc:InProceedings

rdf:type
( http://dblp.I3s.de/.../NesterovAMO8

,Extracting schema ...°

dc:creator

(http://dblp.lSs.de/.../Serge_AbitebouI)
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LOD — Base technologies WeST

= |Ds: Dereferencable HTTP URIs
= Data Format: RDF
= No schema often / rich schema sometimes

rdf:type swrc:InProceedings

rdf:type
< http://dblp.I3s.de/.../NesterovAMO8

,Extracting schema ...°

dc:creator

<http://db|p.|3$.de/.../Serge_AbitebouI)
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LOD — Base technologies WeST

» |Ds: Dereferencable HTTP URIs

= Data Format: RDF

= No schema often / rich schema sometimes
* Links to other data sources

rdf:type swrc:InProceedings
rdf:type
( http://dblp.13s.de/.../NesterovAM98 /\
dc:title i u
de:creator ,Extracting schema ...

¥ rdf:type

(http://dblp.lSs.de/.../Serge_Abiteboulj\ fb:Computer_Scientist

rdfs:seeAlso

~>erge Abiteboul”
foaf:name

(http://www.bibsonomy.org/.../Serge+AbitebouI>

®
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LOD Cloud
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LOD Cloud
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http://wp.sigmod.org/wp-content/uploads/2013/03/gerhardweikum.jpg

Some ,Bubbles” of the LOD Cloud
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WeST

» LiteQ — Language integrated types,
extensions and queries for RDF graphs

¢ EXxploring
¢ Programming, Typing

= SchemEX
* Where do | find relevant data?

+ Efficient construction of a
schema-level index

= Application
¢ LODatio: Search the LOD cloud
¢ Active user support

Programming the Semantic Web Steffen Staab 13



Motivation WeST

NPQL

Run Time
Access

®
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Example RDF Graph WeST

ex:hasOwner

<> RDFProperty
< > RDFClass
<> Individual

rdf:subClassOf

ex:hasName

v - UiexrnasAge

rdfs:domain,
ex:Person ex:Dog

rdfs:domair:l

ex:hasOwner
rdfs:range rdfs:domain ex:TaxNo

Programming the Semantic Web Steffen Staab 15



Programmers Tasks

1. Explore and understand
the schema of the data

source
 Find a type that represents
dogs

2. Align schema types with
programming language
type system

« From dog RDF data type to
dog data type in the host
programming language

3. Query for instances and

Instantiate program data

types
 Get all dogs that have an
owner

Programming the Semantic Web Steffen Staab
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Programmers Tasks vs Our Solution: LITEQ WeST !

1. Explore and understand 1. Using NPQL
the schema of the data (NodePathQueryLanguage)
source for exploration and definition
 Find a type that represents
dogs
2. Align schema types with 2. Type mapping rules for
programming language primitive data types

type system

« From dog RDF data type to
dog data type in the host _ _
programming |anguage 3. Intensional vs Extensional
¢+ Intensional node path

3. Query for instances and _ _
evaluation provides program

Instantiate program data

t data types
YPES + Extensional node path
* Getall dogs that have an evaluation provides instance
owner data representations

®
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Use NPQL schema query language for navigation — WeST

ex:hasOwner

af:subClassOf

< RDFProperty
<> RDFClass

< Individual

rdf:type rdf:s\

ex:Person

rdfs:range

Navigating to ex:DoqQ:

Start with rdf:Resource as
universal supertype

Use the subtype navigation
operator ,>"

ex:hasOwner

rdfs:domain

rdf:Resource > ex:Creature > ex:Dog

Programming the Semantic Web Steffen Staab 18




Using NPQL to retrieve type descriptions WeST

ex:hasOwner

H:subClassOf

< RDFProperty

= Retrieving the ex:doqg data

type

- Start with the node path
from previous example

 Use the intension method
to get data type description s

<> RDFClass

< Individual

) V ex:hasName

q ex:nasAge

ex:Creature

rdfs:domain,

rdfs:domain

ex:hasOwner

rdfs:domain

type exDog =
member this.exhasOwner :exPerson =
member this.exhasName :String =
member this.exhasAge :String =

member this.exTaxNo :Integer = 7

... > ex:Creature > ex:Dog -> Intension

®
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Using NPQL to retrieve sets of typed objects WeST

ex:hasOwner

H:subClassOf

< RDFProperty

Retrieving objects for all ex:doqg
entities

« Start with the node path
from previous example

« Use the extension method
to get the set of typed objects rswres

<> RDFClass

< Individual

R V ex:hasName

q ex:nasAge

ex:Creature

rdfs:domain,

rdfs:domain

rdfs:domain

ex:hasOwner

Provides you with the set of objects containing typed
objects for all instances of ex:Dog

{exHasso}

4

... > ex:Creature > ex:Dog -> Extension

®
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Using NPQL to define Instances WeST

» Retrieve all dogs with owners
« Use the known path to

navigate to the dog type - ,

« Use the property selection
operator “<-“ to restrict the
dog data type

« Restrict dog data type to dogs with v

ex:hasOwner property _

« Use the extension method to
retrieve all dog instances with an owner

< RDFProperty
<> RDFClass

< Individual

SSSSSSS

. > ex:Dog <- ex:hasOwner -> Extension

Programming the Semantic Web Steffen Staab 21




Using LITEQ in Visual Studio WeST

* Line 5: define a datacontext object

* Line 6: Use the datacontext object to define pet data type
*Navigate to pet
*Choose ex:hasOwner property

5| let datacomtext = uUniko.west.LITEQTypeProvider.rdfDataProvider<™D:\\work2'\\svn_west\\RDF-TP-v2\\LiteqTyperrovidery\bin\\Debug\\TestData.tt1", 1ee, 1ee>.GetDataContext()
& let somedata = dataContext.
g ¥l hittp://example.org/ns¥Animal “ Eigenschaft Uniko.West.LITEQTypeProvider.RdfDataProvider<...» RdfService. http://example.org/
9 K http://example.org/ns#Cat ns#Animal Uniko West. LITEQTypeProvider. RdfDataProvider=...> RdfService.MyTestGraph.http://
18 P T} P I i
” & hitpy//example.org/ns#CatPet Exz!mple.urg_-'ns#SHpertype.http.;a_ae?cample.arg_ans#Supert)rpr}rpeNav.htt;?._e_a_encarnple.arg_a
- . ns#Creature hitp://example.org/ns#FCreatureTypeMav. hitp:/exarnple.org/nsFAnimal
12 & http://example.org/ns#Creature
13 & http://example.org/ns#Dog
15 A& http://example.org/ns#DogPet
16 & http://example.org/nsEPerson
17 .
15 K http://example.org/nsEPet
13 K& http://example.org/ns#Supertype -
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Using LITEQ in Visual Studio WeST

* Line 5: define a datacontext object

* Line 6: Use the datacontext object to define pet data type
*Navigate to pet
*Choose ex:hasOwner property

5§ let dataContext = Uniko.west.LITEQTypeProvider.RdfDataProvider<"D:\\work2h\svn_west\\RDF-TP-v2\\LiteqTypeProvider\\bin\\Debug\\TestData.ttl", 188, 10@>.GetDataContext()
& let somedata = dataContext.” “http://example.org/ns#animal’” .|

g & individuals

N & properties

18

1 »
12

13

14

15

16

17

18

1%
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Using LITEQ in Visual Studio WeST

* Line 5: define a datacontext object

* Line 6: Use the datacontext object to define pet data type
*Navigate to pet
*Choose ex:hasOwner property

dataContext = Uniko.West.LITEQTypeProvider.RdfDataProvider<"D:YVwork2Visvn_west\\RDF-TP-V2\\LiteqTypeProvider\\biny\Debug'\TestData.ttl", 108, 186>.GetDataContext()

sf let A
let somedata = dataContext.” “http://example.org/ns#animal’ " .subtypes.

g & hittp://eample.org/ns#Cat
: B http://example.org/ns#Dog
i; Pl hitp://example.org/ns#Pet
12
13
14
15
1&
17
18
19
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Using LITEQ in Visual Studio WeST

* Line 5: define a datacontext object

* Line 6: Use the datacontext object to define pet data type
*Navigate to pet
*Choose ex:hasOwner property

5§ let dataContext = Uniko.west.LITEQTypeProvider.rdfDataProvider<”D:\\work2\N\svn_westh\RDF-TP-v2\\LiteqTypeProvideri\biny\Debug\\TestData.ttl", 1ee, 18e:.cetDataContext()
& let somedata = dataContext.™ “hitp://example.org/ns#animal” " .subtypes.” ~http:/ example.crg/ns#pPet” .

g & indiiduals
3 F B properties
18

11 & subtypes
12

13

14

15

16

17

12

19
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Using LITEQ in Visual Studio

WeST

* Line 5: define a datacontext object

* Line 6: Use the datacontext object to define pet data type

*Navigate to pet
*Choose ex:hasOwner property

& http://example.org/ns#hashge
& http://example.org/ns£hasMame

Pl hitp://example.org/ns#hasOwner

sl let dataContext = uUniko.West.LITEQTypeProvider.RdfDataProvider<"D:Vwork2yhsvn_west\\RDF-TP-V2\\LiteqTypeProvidery\bin\\Debugy\TestData. tt1", 1ee, 18ex.GetDataContext()
& let somedata = dataContext.” “http://example.org/ns#animal’”.subtypes.” http://example.crg/ns#ret” " .properties.|
g

S

18

11

12

13

14

15

16

17

18

19
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Using LITEQ to define types WeST

* The intensional semantic of LITEQ node paths supports
data type definition in the host programming language

type dog =rdfResource > exCreature > exDog — Intension

" Intensional semantics: h Using LITEQ to
type exDog= define types
Inherit exCreature
. hasOwner : exPerson Y,

Programming the Semantic Web Steffen Staab 27



Using LITEQ to retrieve objects WeST

* The extensional semantic of LITEQ node paths supports
guery and retrieval of sets of typed objects

let dogs =rdfResource > exCreature > exDog — Extension

a N

Extensional semantics:
{ex:Hasso,...}

- /

Programming the Semantic Web Steffen Staab 28



Using LITEQ to define type conditions WeST

« LITEQ data types in the host programming language can be
used to define type condidtions, e.g. in method heads

« LITEQ data types are generated in a pre-compile step,
they behave like manually implemented types

« compile-time and run-time type-checking is supported

let payTax(dogWithOwner : exDog«—hasOwner) = ...
_\

Type conditions for function
(method) arguments

®
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Using Type Condidtions

WeST

Scenario:

« Get all dogs

* [terate over the set of dogs

 Call paytax method for all dogs with owners

let dogs = rdfResource > exCreature > exDog — Extension
let payTax(dogWithOwner : exDog<hasOwner) = ...

for dog in dogs do

match dog with

| :? exDog <« hasOwner as dogWithOwner -> payTax dog

|_->0

Programming the Semantic Web Steffen Staab 30




WeST

» LiteQ — Language integrated types,
extensions and queries for RDF graphs

¢ EXxploring
¢ Programming, Typing

= SchemEX
* Where do | find relevant data?

+ Efficient construction of a
schema-level index

= Application
¢ LODatio: Search the LOD cloud
¢ Active user support

Programming the Semantic Web Steffen Staab 31



Searching the LOD cloud??? WeST

foaf:Document swrc:InProceedings

fb:Computer_Scientist

dc:creator

Programming the Semantic Web Steffen Staab 32



Searching the LOD cloud???

/SELECT ?X
WHERE {
?x rdf.type foaf:Document .
?x rdf:type swrc:InProceedings .
?x dc:.creator ?y .

}

?y rdf:type fb:Computer_Scientist

/

N (a

foaf:Document

swrc:InProceedings

fb:Computer_Scientist

dc:creator

Programming the Semantic Web

Steffen Staab
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Searching the LOD cloud??? WeST

/SELECT ?X \

WHERE {
?x rdf.type foaf:Document .
?x rdf:type swrc:InProceedings .
?x dc:.creator ?y .
?y rdf:type fb:Computer_Scientist

) /
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Searching the LOD cloud??? WeST

/SELECT ?X \

WHERE {
?x rdf.type foaf:Document .
?x rdf:type swrc:InProceedings .
?x dc:.creator ?y .
?y rdf:type fb:Computer_Scientist

) _
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Searching the LOD cloud??? WeST

/SELECT ?X \

WHERE {
?x rdf.type foaf:Document .
?x rdf:type swrc:InProceedings .
?x dc:.creator ?y .
?y rdf:type fb:Computer_Scientist

) _
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Searching the LOD cloud??? WeST

/SELECT ?X \

WHERE {
?x rdf.type foaf:Document .
?x rdf:type swrc:InProceedings .
?x dc:.creator ?y .
?y rdf:type fb:Computer_Scientist

) _
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Searching the LOD cloud??? WeST

/SELECT ?X \

WHERE {
?x rdf.type foaf:Document .
?x rdf:type swrc:InProceedings .
?x dc:.creator ?y .
?y rdf:type fb:Computer_Scientist

) _

Index
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Searching the LOD cloud??? WeST

/SELECT ?X \

WHERE {
?x rdf.type foaf:Document .
?x rdf:type swrc:InProceedings .
?x dc:.creator ?y .
?y rdf:type fb:Computer_Scientist

) _

4

Index
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Searching the LOD cloud??? WeST

/SELECT ?X \

WHERE {
?x rdf.type foaf:Document .
?x rdf:type swrc:InProceedings .
?x dc:.creator ?y .
?y rdf:type fb:Computer_Scientist

) _

« ACM
Index - DBLP
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Searching the LOD cloud??? WeST

/SELECT ?X \

WHERE {
?x rdf.type foaf:Document .
?x rdf:type swrc:InProceedings .
?x dc:.creator ?y .
?y rdf:type fb:Computer_Scientist

W

}

=

« ACM
Index - DBLP
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Schema-level index WeST

= Schema information on LOD

Explicit Implicit

Assigning class types Modelling attributes

Property )
(" Entity ) ( Entity2 )

Programming the Semantic Web Steffen Staab 42



Schema-level index WeST

DS,

Programming the Semantic Web Steffen Staab 43



Typecluster WeST

» Entities with the same Set of types

Programming the Semantic Web Steffen Staab 44



Typecluster: Example WeST

foaf:Document swrc:InProceedings

(tc2309 )
VN

DBLP ACM

Programming the Semantic Web Steffen Staab 45



Bi-Simulation WeST

» Entities are equivalent, if they refer with the same
attributes to equivalent entities

= Restriction: 1-Bi-Simulation

Programming the Semantic Web Steffen Staab 46



Bi-Simulation: Example WeST

dc:creator

<b82608>

T
DBLP

o
o
O.

Programming the Semantic Web Steffen Staab 47



SchemEX: Combination TC and Bi-Simulation WeST

= Partition of TC based on 1-Bi-Simulation with
restrictions on the destination TC

Programming the Semantic Web Steffen Staab 48



SchemEX: Combination TC and Bi-Simulation WeST

= Partition of TC based on 1-Bi-Simulation with
restrictions on the destination TC

C, C, s C, Cs C,

DS, || DS, |--| DS
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SchemEX: Combination TC and Bi-Simulation WeST

= Partition of TC based on 1-Bi-Simulation with
restrictions on the destination TC

'

Schema

Programming the Semantic Web Steffen Staab 50



SchemEX: Combination TC and Bi-Simulation WeST

= Partition of TC based on 1-Bi-Simulation with
restrictions on the destination TC

'

Schema
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SchemEX: Example WeST

foaf:Document swrc:InProceedings

fb:Computer_Scientist

t02101>

bs2608

dc:creator

DBLP
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SchemEX: Example WeST

foaf:Document swrc:InProceedings fb:Computer_Scientist

t02101>

bs2608

eqc/07
( . dc:creator
SELECT 2x I
WHERE {
DBLP ?x rdf:type foaf:Document .

?Xx rdf:type swrc:InProceedings .
?x dc:.creator ?y .
?y rdf:itype fb:Computer_Scientist

N /
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SchemEX: Computation WeST

* Precise computation: Brute-Force

C, C, Cio C,

Schema
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SchemEX: Computation WeST

* Precise computation: Brute-Force

S

ANV

C, C,

Schema
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Stream-based Computation of SchemEX WeST

= LOD Crawler: Stream of n-Quads (triple + data source)

Q12, Q11, Q10, Q9, Q8, Q7, Q6, Q5.|Q4, Q3, Q2, Q1 7

DS, DS, - DS,

~—

Programming the Semantic Web
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Quiality of Approximated Index WeST

= Stream-based computation vs. brute force
¢ Data set of 11 Mio. tripel

100 = 100 = = — i
° 80 1 — 80 i —
—_ é?\ —
s 60 - =4 = 60 - -
240 - 4 8§ 40 | -
L
= | | = | _
A 20 20
0 0
RDF- TC TC+ EQC EQC RDF- TC TC+ EQC EQC
Class S-TC +TC Class S-TC +TC

Cachesize: 100 DI |k D 10k B 50k C—3 100k ——3

®
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SchemEX @ BTC 2011 WeST

= SchemEX
+ Allows complex queries (Star, Chain)
¢ Scalable computation
+ High quality

* |[ndex over BTC 2011 data
¢ 2.17 billion tripel
+ [ndex: 55 million tripel

» Commodity hardware
+ VM: 1 Core, 4 GB RAM
¢ Throughput: 39.500 tripel / second
¢+ Computation of full index: 15h

Programming the Semantic Web Steffen Staab 58



SchemEX @ BTC 2011

WeST

= SchemEX
+ Allows complex queries (Star, Chain)
¢ Scalable computation
+ High quality

* |[ndex over BTC 2011 data
¢ 2.17 billion tripel
+ [ndex: 55 million tripel

» Commodity hardware
+ VM: 1 Core, 4 GB RAM
¢ Throughput: 39.500 tripel / second
¢+ Computation of full index: 15h
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WeST

» LiteQ — Language integrated types,
extensions and queries for RDF graphs

¢ EXxploring
¢ Programming, Typing

= SchemEX
* Where do | find relevant data?

+ Efficient construction of a
schema-level index

= Application
¢ LODatio: Search the LOD cloud
¢ Active user support

Programming the Semantic Web Steffen Staab 60



SPARQL queries on LOD ?7??

WeST

/SELECT ?X \

WHERE {
?x rdf.type foaf:Document .
?x rdf:type swrc:InProceedings .
?x dc:.creator ?y .
?y rdf:type fb:Computer_Scientist

) _

Index

(@

ACM
DBLP

Programming the Semantic Web Steffen Staab
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SPARQL queries on LOD ?7??

WeST

/SELECT ?X \

WHERE {
?x rdf.type foaf:Document .
?x rdf:type swrc:InProceedings .
?x dc:.creator ?y .
?y rdf:type fb:Computer_Scientist

) _

Index

(@

hits

Programming the Semantic Web Steffen Staab
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SPARQL queries on LOD ?7??

WeST

/SELECT ?X \

WHERE {
?x rdf.type foaf:Document .
?x rdf:type swrc:InProceedings .
?x dc:.creator ?y .
?y rdf:type fb:Computer_Scientist

) _

Index

(@

1.000
hits

Programming the Semantic Web Steffen Staab
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SPARQL queries on LOD ?7?7? WeST

/SELECT ?X \

WHERE {
?x rdf.type foaf:Document .
?x rdf:type swrc:InProceedings .
?x dc:.creator ?y .
?y rdf:type fb:Computer_Scientist

}

Index
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Inspiration from web search engines ... WeST

ence publications “

Ranked
Retrieval

) 000 results (0,15 seconc
JULE TES UGS (UL T Ul

List of important publications in computer science - Wikipedia, the ...
en.wikipedia.org/.../List_of important_publications_in_comp...

This | st of important publications in computer science, organized by field. Some
s why a particular publication might be regarded as important: .

=N/ intelligence - Collaborative networks - Compilers - Computer archite

Result set size

Maps Shopping More = Sear

Reference to

data source uter Science Journals
www.ntormatik.uni-trier.de/~ley/db/journals/
Computer Science Journals. DBELP: A-B-C-D-E-F-G-H-I-J-K-L-M-

O-P-Q-R-8-T-U-V-W-X-Y -Z- by Publisher ...

Result Snippets

The Collection of Computer Science Bibliographies

linwww.ira.uka.de/bibliography/
Home site of the largest bibliographic database in Computer Science in the world. ...
600 000 references contain crossreferences to citing or cited publications.

Bibliographies on Computer ... - FAQ - Bibliographies on Database ... - Abbreviations

Computer Science Publications | IEEE Computer Society
www.computer.org/portal/web/publications

The IEEE Computer Society publishes a variety of computer science publications,
scholarly journals, technical magazines, conference proceedings, books and ...

®
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Inspiration from web search engines ...

WeST

WWw.springer.com » Home » Computer science

Springer books and Journals in computing for scientists and students in computer
sclence, as well as for computer professionals and experts.

Publications - School of Computer Science
www.cs.cmu.edu/research/publications/

The School of Computer Science has always been at the forefront in developing
innovative techniques and theories. Here you will find a list of resources ...

CSC Journals:: the largest network of Open Access Publications
www.cscjournals.org/

WELCOME TO COMPUTER SCIENCE JOURNALS (CSC JOURNALS). Computer
Sclence Journals (CSC Joumnals) is an Intermational Publisher serving the ...

Searches related to computing science publications
sclentific computing journals

computer science publishers

journal of computer science science publications Related Qu eries

impertant publications in computer science

springer journals in computer science

elsevier journals computer science

computer science journals with impact factor

computer science journals list
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lodatio

About How to Use Technical Details Contact

WeST
PREFIX ¢
PREFIX dc People and Knowledge Networks
SELECT 7x
WHERE {
Examples:
}
txn:authority

s
Did you mean?

Remove: ?y rdf:type foaf:Person po:Genre
Remove: ?x dc:author ?y Try itl
Remove: ?x rdf:type foaf:Document

po:Series po:genre po:Genre

9 datasources with 9 instances dg
(1.668 seconds) More examples

http://www4.wiwiss.fu-berlin.de/bizer/foaf.rdf (1 instances)

http://www4.wiwiss.fu-berlin.de/bizer/foaf.rdf (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/events/Eventl (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/events/Event3 (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/persons/Person6 (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/persons/Person6 (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/persons/Person? (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/publications/Publication2 (1 instances)
+ D2R Server - Publishing Releational Databases on the Semantic Web.

http://www4.wiwiss.fu-berlin.de/is-group/data/publications/Publication3 (1 instances)

+* The TriQL.P Browser: Filtering Information using Context-, Content- and Rating-Based
Trust Policies.

Page 1 of 1

Related Queries

Add: ?x dc11:title 2unknown1458
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About How to Use Technical Details Contact

PREFIX |
PREFIX
PREFIX dc
SELECT 7x
WHERE {

WeST

People and Knowledge Networks

Did you mean?

Remove: ?y rdf:type foaf:Person

Result set size

Examples:
txn:authority
= Send Query
-Try it!
po:Genre

Remove: ?x dc:author ?y
Remove: ?x rdf:type foaf:Document

9 datasources with 9 instances
(1.668 seconds)

Try it!

po:Series po:genre po:Genre

o [mm

More examples

http://www4.wiwiss.fu-berlin.de/bizer/foaf.rdf (1 instances)

http://www4.wiwiss.fu-berlin.de/bizer/foaf.rdf (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/events/Eventl (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/events/Event3 (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/persons/Person6 (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/persons/Person6 (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/persons/Person? (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/publications/Publication2 (1 instances)

+ D2R Server - Publishing Releational Databases on the Semantic Web.

http://www4.wiwiss.fu-berlin.de/is-group/data/publications/Publication3 (1 instances)
+* The TriQL.P Browser: Filtering Information using Context-, Content- and Rating-Based

Trust Policies.

Page 1 of 1

Related Queries

Add: ?x dc11:title 2unknown1458
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About How to Use Technical Details Contact

WeST

PREFIX .

PREFIX dc People and Knowledge Networks
SELECT 7x

WHERE {

Examples:

txn:authority

Did you mean? R It t si
Remove: ?y rdf:type foaf:Person esu Séet Size po:Genre
Remove: ?x dc:author ?y Tyt

Remove: ?x rdf:type foaf:Document Ran ked
Retrieval

9 datasources with 9 instances —
(1.668 seconds) / More examples
http://www4.wiwiss.fu-berlin.de/bizer/foaf.rdf (1 instances) /

http://www4.wiwiss.fu-berlin.de/bizer/foaf.rdf (1 instances)

= Send Query

0:Genre

http://www4.wiwiss.fu-berlin.de/is-group/data/events/Eventl (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/events/Event3 (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/persons/Person6 (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/persons/Person6 (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/persons/Person? (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/publications/Publication2 (1 instances)
+ D2R Server - Publishing Releational Databases on the Semantic Web.

http://www4.wiwiss.fu-berlin.de/is-group/data/publications/Publication3 (1 instances)

+* The TriQL.P Browser: Filtering Information using Context-, Content- and Rating-Based
Trust Policies.

Page 1 of 1

Related Queries

Add: ?x dc11:title 2unknown1458
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About How to Use Technical Details Contact

T WeST

PREFIX .

PREFIX dc People and Knowledge Networks
SELECT 7x

WHERE {

Examples:

txn:authority

Send Query

9 datasources with 9 instances
(1.668 seconds)

http://www4.wiwiss.fu-berlin.de/bizer/foaf.rdf (1 instances)

Did you mean? R It t
Remove: ?y rdf:type foaf:Person Trythis query esu S¢€ S|Ze po:Genre
Remove: ?x dc:author ?y Trythis query (v |
?
Remove: ?x rdf:type foaf:Document m Ran ked o:Genre
Retrleval

More exam ples

http://www4.wiwiss.fu-berlin.de/bizer/foaf.rdf (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/events/Eventl (1 instances)

Reference to
data source

http://www4.wiwiss.fu-berlin.de/is-group/data/events/Event3 (.

http://www4.wiwiss.fu-berlin.de/is-group/data/persons/Person6 (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/persons/Person6 (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/persons/Person? (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/publications/Publication2 (1 instances)
+ D2R Server - Publishing Releational Databases on the Semantic Web.

http://www4.wiwiss.fu-berlin.de/is-group/data/publications/Publication3 (1 instances)

+* The TriQL.P Browser: Filtering Information using Context-, Content- and Rating-Based
Trust Policies.

Page 1 of 1

Related Queries

Add: ?x dc11:title 2unknown1458
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About How to Use Technical Details Contact

T WeST

PREFIX .

PREFIX dc People and Knowledge Networks
SELECT 7x

WHERE {

Examples:

txn:authority

Send Query

9 datasources with 9 instances
(1.668 seconds)

http://www4.wiwiss.fu-berlin.de/bizer/foaf.rdf (1 instances)

Did you mean? R It t
Remove: ?y rdf:type foaf:Person Trylhis query esu S¢€ S|Ze po:Genre
Remove: ?x dc:author ?y Trythis query (v |
?
Remove: ?x rdf:type foaf:Document m Ran ked o:Genre
Retrleval

More exam ples

http://www4.wiwiss.fu-berlin.de/bizer/foaf.rdf (1 instances)

http://www4. wiwiss.fu-berlin.de/is-group/data/events/Eventl (1 instances)

Reference to
data source

http://www4.wiwiss.fu-berlin.de/is-group/data/events/Event3 (;

http://www4.wiwiss.fu-berlin.de/is-group/data/persons/Person6 (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/persons/Person6 (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/persons/Person? (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/publications/Publication2 (1 instances) i
+ D2R Server - Publishing Releational Databases on the Semantic Web. Res u It Sn I p pets

http://www4.wiwiss.fu-berlin.de/is-group/data/publications/Publication3 (1 instances)

+* The TriQL.P Browser: Filtering Information using Context-, Content- and Rating-Based
Trust Policies.

Page 1 of 1

Related Queries

Add: ?x dc11:title 2unknown1458
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PREFIX foa
PREFIX :
PREFIX dc
SELECT 7x

lodati®

Did you
mean? I seracueny )

Did you mean? R It t
Remove: ?y rdf:type foaf:Person Trylhis query esu S¢€ S|Ze po:Genre
Remove: ?x dc:author ?y Trythis query (v |
?
Remove: ?x rdf:type foaf:Document m Ran ked o:Genre
Retrleval

WeST

People and Knowledge Networks

Examples:

-

txn:authority

9 datasources with 9 instances
(1.668 seconds)

http://www4.wiwiss.fu-berlin.de/bizer/foaf.rdf (1 instances)

More exam ples

http://www4.wiwiss.fu-berlin.de/bizer/foaf.rdf (1 instances)

http://www4. wiwiss.fu-berlin.de/is-group/data/events/Eventl (1 instances)

Reference to
data source

http://www4.wiwiss.fu-berlin.de/is-group/data/events/Event3 (;

http://www4.wiwiss.fu-berlin.de/is-group/data/persons/Person6 (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/persons/Person6 (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/persons/Person? (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/publications/Publication2 (1 instances) i
+ D2R Server - Publishing Releational Databases on the Semantic Web. Res u It Sn I p pEtS

http://www4.wiwiss.fu-berlin.de/is-group/data/publications/Publication3 (1 instances)

+* The TriQL.P Browser: Filtering Information using Context-, Content- and Rating-Based
Trust Policies.

Page 1 of 1

Related Queries

Add: ?x dc11:title 2unknown1458



About How to Use Technical Details Contact

PREFIX foa
PREFIX :
PREFIX dc
SELECT 7x

lodati®

Did you
mean? I seracueny )

Did you mean? R It t
Remove: ?y rdf:type foaf:Person Trylhis query esu S¢€ S|Ze po:Genre
Remove: ?x dc:author ?y Trythis query (v |
?
Remove: ?x rdf:type foaf:Document m Ran ked o:Genre
Retrleval

WeST

People and Knowledge Networks

Examples:

-

txn:authority

9 datasources with 9 instances
(1.668 seconds)

http://www4.wiwiss.fu-berlin.de/bizer/foaf.rdf (1 instances)

More exam ples

http://www4.wiwiss.fu-berlin.de/bizer/foaf.rdf (1 instances)

http://www4. wiwiss.fu-berlin.de/is-group/data/events/Eventl (1 instances)

Reference to
data source

http://www4.wiwiss.fu-berlin.de/is-group/data/events/Event3 (;

http://www4.wiwiss.fu-berlin.de/is-group/data/persons/Person6 (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/persons/Person6 (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/persons/Person? (1 instances)

http://www4.wiwiss.fu-berlin.de/is-group/data/publications/Publication2 (1 instances) i
+ D2R Server - Publishing Releational Databases on the Semantic Web. Res u It Sn I p pEtS

http://www4.wiwiss.fu-berlin.de/is-group/data/publications/Publication3 (1 instances)
+* The TriQL.P Browser: Filtering Information using Context-, Content- and Rating-Based

Related Trust Policies.
Queries ooe 1ot

Related Queries

Add: ?x dc11:title 2unknown1458
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LODatio: Extending the Payload

WeST

-

Schema

C, A C,

200

v

DS-URI,

C

n

EX1_2

EXi3

DEF

GHI

150

DS-URI,

XYZ
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Realizing ,Related Queries* WeST

/éELECT?x
WHERE {
?x rdf:type C; .
?x rdf:type C,

\J

200 150 300 150
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Realizing ,Related Queries* WeST

/éELECT?x
WHERE {
?x rdf:type C; .
?x rdf:type C,

\J

200 150 300 150
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Realizing ,Related Queries* WeST

& SELECT ?x
WHERE {
?x rdf:type C; .
?x rdf:type C,

N
" SELECT ?x
WHERE {

?x rdf:itype C; .
?x rdf:type C, .
?X P, ?y

N,

DS, )( DS, )( DS,

200 150 300 150
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Realizing ,Related Queries* WeST

& SELECT ?x
WHERE {
?x rdf:type C; .
?x rdf:type C,

N
" SELECT ?x
WHERE {

?x rdf:itype C; .
?x rdf:type C, .
?X P, ?y

N,

DS, )( DS, )( DS,

200 150 300 150
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Realizing ,Related Queries* WeST

@ SELECT ?x

WHERE {

?x rdf:type C; .
?x rdf:type C, C C
Q 1 2
" SELECT ?x
WHERE {
?x rdf:itype C; .
?x rdf:type C, .
?X P, ?y

(———5
N Ny
WHERE {
?x rdf:type C; .
?x rdf:type C, . (
?X P, ?y.
?y rdf:itype C; . Sl DSZ DS3

K |

200 150 300 150

P,

Programming the Semantic Web Steffen Staab 80



Conclusions WeST

* Programming the Semantic Web requires new concepts

Linked Open Data
+ High volume, Varied data, Varying schemata

» Schema-level indices
+ Efficient approximative computation
¢ High accuracy

Applications

¢ Search

+ Analysis

¢ ... (many more)
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Thank you!
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