Introduction to linked data

Introducing Turtle
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Useful for Diagrames...
... but not so useful for data exchange

author

book:1234

person:2345

"Susan
full name Sontag"

date of birth

publisher B

Books" 16t January
1933

org:3456

founder person:4567 "Sir Allen Lane"

full name
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Terse RDF Triple Language

http://www.w3.org/TR/turtle/
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Abstract

The Resource Description Framework (RDF) is a general-purpose language for representing information in the Web.
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http://www.w3.org/TR/turtle/

Simple Statement

author
book:1234 person:2345

Prefixing:
Turtle
@prefix book: <http://example.org/book/> .
SPARQL
prefix  book:  <http://example.org/book/>
@prefix book: <http://example.org/book/> .
@ prefix person: <http://example.org/person/> .
@prefix terms: <http://example.org/terms/>

book:1234 terms:author person:2345 .




RDF Node Types

e URI Nodes
book:1234

* Blank Nodes
__:bnodeld

e Literal Nodes
— Plain/Untagged/Untyped
"Susan Sontag'" Or "1234"
— Language Tagged

"Susan Sontag'(@en

— Datatype (XML Schema Data Types) ‘Susan Sontag*@en
20 or "20"**xsd:integer

20.0 or "20.0"**xsd:decimal
"2012-08-01"*"*xsd:date

book:1234

"20.0"Mxsd:decimal

"2012-08-01""r"xsd:date

Ill\)
I |
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XML Schema Built-in Datatypes

epimorphics

w W3C XML Schema Definition Language (XSD) 1.1 F Data es - Mozilla Firefox
File Edit View History Bookmarks Tools Help & -
I W3C XML Schema Definition La... | + | =
‘(-’ P> ol | www.w3.org/TR/xmlschemall-2/#built-in-datatypes |28~ xml !P| A |
[#) Most Visited @ Getting Started = Latest Headlines [} Linked Data for 71548 |... O QNAP Wiki - OS Docu... »
3 Built-in Datatypes and Their Definitions -
8
= HE
E all complex types | Srlams
E anySimpleType [aovURT ] Primitive types
§ [ dateTimeStamp | Other built-in atomic types
S A | [ ENTITIES ] Built-in st types
g glliE=EbiBinany | [all complex types | Complextypes
H boolean ]
| e l [T1 | T2is derived from T1
—~| dateTime ‘ T2 I
dateTimeStamp
H decimal |
L integer |
I double  long |
H duration | int |
dayTimeDuration L| short |
yvearMonthDuration byte |

Diagram showing the derivation reiations in the built-in type hierarchy. (A long description of the diagram is available separately,)

H float | — nonlMegativelnteger |
H «Da | positivelnteger |
H gMonth | unsignedLlong ]
H gMonthDay | unsignedInt ]
H g¥ear | unsignedShort |
—{ gY¥YearMonth ‘ unsignedByte ‘
H hexBinary | L nonPositivelnteger |
—~| NOTATION ‘ negativelnteger |
H Qtame ]
—| string \
I normalizedString |
—| time ‘ |—| token |
IH ENTITIES | language |
H IDREFS | Hame
L{ MMTOEENS | MCHame |
ENTITY |
1D ]
IDREF |
HMTOEER ]

I



http://www.w3.org/TR/xmlschema11-2/

RDF: Statements

Three part sentence... hence 'triple’

<URI>
<URI> Only <URI>
or Blank Blank
or
Literal Value

* URIs (web addresses) are the words used in RDF 'statements' (s p o)
* The Web acts as Dictionary to look up the definitions of 'words'.

* Word definitions are just more statements.

e Stable, persistent URI for terms and reference item .
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More Statements

author
book:1234 > person:2345
publisher
org:3456

@prefix
@prefix
@prefix

book:1234
book:1234

book: <http://example.org/book/> .
person: <http://example.org/person/> .
terms: <http://example.org/terms/>

terms:author  person:2345.
terms:publisher org:3456




More Statements

author
book:1234 > person:2345

publisher

org:3456

@prefix
@prefix
@prefix

book:1234

book: <http://example.org/book/> .
person: <http://example.org/person/> .
terms: <http://example.org/terms/>

terms:author  person:2345 ;
terms:publisher org:3456




Exercise: Draw in Bubble and Arc

@prefix ex:

@prefix foaf:
@prefix rdf:
@prefix rdfs:

ex:stuart

ex: tom
ex:epimorphics

foaf:Person

<http://example.org/>
<http://xmlns.com/foaf/0.1/>
<http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
<http://www.w3.0rg/2000/01/rdf-schema#>

rdf : type foaf:Person ;
ex:employedBy ex:epimorphics ;
foaf:knows ex:tom ;

foaf :name "Stuart Williams" ;
rdf : type foaf:Person

rdf : type foaf:0Organization

rdfs:subClassOf foaf:Agent

/l'foaf:0rganization rdfs:subClassOf foaf:Agent




Turtle

@prefix ex: <http://example.org/> .

@prefix foaf: <http://xmlns.com/foaf/0.1/>

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

ex:stuart rdf: type foaf:Person ;

ex:employedBy ex:epimorphics ;

foaf:knows ex:tom ; foaf.Agent

foaf :name "Stuart Williams" ; rdfs:subClassOf

rdfs:subC
foaf:Person foaf:Organization

ex:tom rdf: type foaf:Person
ex:epimorphics rdf: type foaf:Organization
foaf:Person rdfs:subClassOf foaf:Agent

foaf:Organization rdfs:subClassOf foaf:Agent ex:employedBy

ex:stuart

— > ex:epimorphics

foaf:knows

foaf:name
> Stuart Williams



Turtle Syntax:
Statement Separators

) Nextstatement has the same subject as its predecessor

ex:stuart rdf: type foaf:Person ;
foaf:name "Stuart Williams"

p Next statement has the same subject and property as its predecessor

ex:stuart foaf:knows ex:tom ,
ex:alex ,

ex:grant .

o Next statement starts with an explicit subject

ex:tom rdf: type foaf:Person .

ex:epimorphics rdf:type foaf:0Organization .



Turtle Syntax:
URI, Prefixes, and Prefixed Names

<{uri}>
eg. <http://example.org/station/oxford-circus>

Beware... in turtle this is a literal string NOT a URI node.
" http://example.org/station/oxford-circus"

@prefix {prefix}: {namespace} .
eg. @prefix station: <http://example.org/station/>.

{prefix}:{localName}
eg: station:oxford-circus NB. No angle brackets, no string quotes.

station:oxford-circus and <http://example.org/station/oxford-circus>
are interchangable (given an appropriate prefix declaration).



Exercise: Draw a Bubble and Arc for Northwick Park

http://training.epimorphics.com/transport/london-underground/station/northwick park? view=outgoing
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[ training.epimorphics.com/transpd

Northwick Park

hittp:Mraining epimorphics comtransportlondon-undergroundfstationnorthwil

outgoing connection  ¢qnnection from Northwick Park

Metropolitan Line

on line Metropolitan Line

to stop Harrow-on-the-H

Connection from Northwick Park
Metropolitan Line

on line Metropolitan Line

to stop Preston Road

Viewer

This is the SPARQL query that was generated to pull together the data|
about the selected item. You can modify it here and re-run the query b
more options at the endpoint’'s page.
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fprefix rdfs: <http://www.w3.org/2008/81/rdf -schema#:> .

@prefix foaf: <http://xmlns.com/foaf/@.1/> .

@prefix metro: <http://training.epimorphics.com/transport/def/metro/> .

@prefix lu-line: <http://training.epimorphics.com/transport/london-underground/line/> .

@prefix api: <http://purl.org/linked-data/api/vocab#> .

@prefix rdf: <http://waw.w3.org/1999/02/22-rdf-syntax-ns#> .

@prefix lu-station: <http://training.epimorphics.com/transport/london-underground/station/> .
lu-station:preston_road
rdfs:label "Preston Road” .

<http://training.epimorphics.com/transport/london-underground/connection/metropolitan_line/northwick_park/preston_road:>
rdfs:label "Connection from Morthwick Park to Preston Road along the Metropolitan Line" ;
metrotonLline lu-lins:metrepolitan_line ;
metro:toStop lu-station:preston_road .

lu-line:metropolitan_line

rdfs:label “"Metropelitan Line”

lu-station:northwick_park

rdfs:label "Morthwick Park" ;

metro:outgoingConnection <http://training.epimorphics.com/transport/london-
underground/connection/metropolitan_line/northwick_park/preston_roadr> , <http://training.epimorphics.com/transport/london-
underground/connection/metropolitan_line/northwick_park/harrow_on_the_hill» .

<http://training.epimorphics.com/transport/london-underground/connection/metropolitan_line/northwick_park/harrow_on_the_hill:
rdfs:label "Connection from Morthwick Park to Harrow-on-the-Hill along the Metropolitan Line" ;
metrotonline lu-line:metropolitan_line ;
metroitoStap  lu-station:harrow_on_the_hill .

lu-station:harrow_on_the_hill
rdfs:label “"Harrow-on-the-Hill™ .

<http://training.epimorphics.com/transport/london-underground/station/northwick_park.ttl?_view=outgoings

a api:Page ;

api:definition <http://training.epimorphics.com/transport/meta/london-underground/station/_key.ttl?_view=outgoing>
H

api:extendedMetadataVersion
_view=outgoingd& metadata=all> ;

foaf:primaryTopic

<http://training.epimorphics. com/transport/london-underground/station/northwick park.ttl?

lu-station:northwick_park .



http://training.epimorphics.com/transport/london-underground/station/northwick_park?_view=outgoing
http://training.epimorphics.com/transport/london-underground/station/northwick_park?_view=outgoing
http://training.epimorphics.com/transport/london-underground/station/northwick_park?_view=outgoing

= northwiclk_parc tl

1 @prefix rdfs: <http://www.w3.prg/2000/01/rdf-schemaf> .
2 Bprefix fpaf: <http://zplns.gom/foaf/0.1/> .
2 f@prefix metro: <http://training.gpimerohics-gom/ transport/def/metro/> .
4 @prefix luy-line: <http://training.gpimorphics.som/transport/ london—underground/line/> .
5 @prefix gpi: <http://purl.grg/linked-data/api/yocabi> .
& @prefix pdf: <http://www.-w3.0rg/1955/02/22-xdf-=syntax—ns$> .
7 @prefix luy-station: <http://training.spimerphiss.-som/transport/london—underground/station/> .
S Jlu-station:preston_road
10 rdfs:label "Preston Road"
11
12 <http://training.gpimorphics-gon/transport/london—underground/connection/metropolitan line/northwick park/preston road>
13 rdfs:lakbel "Connection from Northwigk Park to Preston Road along the Metropolitan Line" ;
14 metro:online Jy-line:metropolitan line ;
15 metro:toStop Ju-station:preston road .
16
17 Jlwy-line:metropolitan line
8 rdfs:1label "Metropolitan Line"
19
20 Jluy-station:northwick park
21 rdfa:label "Morthwilick Park"
22 metro:outgolingConnection
<http://training.gpimerphiss-gom/ transport/lopdon—underground/connection/metropolitan line/northwick park/preston_road> ,
<http://training.gpimerphics.-com/transport/london—underground/connection/metropolitan line/northwick park/harrow on_the hill> .
23
24 <http://training.gpimerphics-con/ transport/londen—underground/connection/metropolitan line/northwick park/harrow_on_the hill>
25 rdfs:label "Connection from Nprithwick Park to Harrow-on-the-Hill along the Metropolitan Line" ;
26 metro:onkine Jly-line:metropolitan line ;
27 metro:toStop Ju-station:harrow _on the hill .
28
25 Jy-station:harrow_on_the_hill
30 rdfs:label "Harrow-on-the-Hill"
31
322 <http://training.gpimorphiss.con/ transport/lopdon—underground/station/northwick_park.;(l? view=outgoing>
33 a apil:Page ;
34 api:definition <http://training.gpimorphiss-com/transport/meta/london—underground/station/ key.££l? view=outgoing> ;
35 apl:extendsdMetadataVersion
<http://training.gpimerphiss.-gon/ transport/lopdon—underground/station/northwick park.§il? view=outgoingé metadata=all> ;
36 Eoaf:primaryTopic ly—=tation:northwick park .
37
Mormal text file length : 2221 lines: 37 Ln:18 Cel:42 Sel: 0|0 UNIX ANSI N5
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Check you answer using Qlassroom

File Edit View History Bookmarks Tocols Help _ O %
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. RDF Data Editor
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Qlassroom ROF data editor SPARCGL query editor Prefixes editor
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Linked data selutions

EXAMPLE DATASETS: SPARQL tutorial London underground

@prefimx rdfs: <nttp://www.w3.org/2000/01/rdf-schema$> . ~
@prefix foaf: <http://xmlns.com/foaf/0.1/> .

@prefix metro: <http://training.epimorphics.com/transport/def/metro/> .
fprefix lu-line: <http://training.epimorphics.com/transport/london-undergroumn
@prefix api: <http://purl.org/linked-data/api/vocabi>

@prefix rdf <http://www.w3.o0rg/1999/02/22-rdf-syntax-nsf> .

fprefix lu-station: <http://training.epimorphics.com/transport/london-undergr

[zal generate diagram

2

lu-station:preston road
rdfs:label” "Preston Road"”

b b

<http://training.epimorphics.com/transport/london-underground,/connection/metr)
s rdfs:label "Co tion from MHortl ck Park to Preston Road along t]
metro:online lu-line:imetropolitan line ;

metro:toStop lu-station:preston road

lu-line:metropolitan line
rdfs:label "Metropolitar

20|lu-station:northwick park

21 rdfs:label "Nor ick Park" ;

22 metro:outgoingConnection <http://training.epimorphics.com/transport/.
23

24 <http://training.epimorphics.com/transport/london—underground/connection/metn
25 rdfs:label "Co tion from Nortl Park to H Ww-on-th 1 a.
26 metroionline lu-line:metropolitan line ;

27 metrn:tafton  lu-station:tharrow on the hill v
28| € 2>

Store contains 16 triples

e

S e il L p— Qe ————
')(.,, - \'..,.,,.., :

Connaction fram Nostivick Pari ta Prosten Raad une Connaction 2 il along une

bitp:[Araining epimorphics comfransportidetimatrasStop

hitp:[Rraining epienarphics. comftranspertide/metrsfontine

10D /w W3 6T/2000/0LT-schemaslabel i w3 0r/2000/0Lir g schemaisbel

Praston Road Harrow-on-the-+




S

a’ little word...

e rdf:type can be written a

ex:stuart a foaf:Person.
ex:epimorphics a foaf:Organization .

u-station:northwick park
a metro:UndergroundStation .



Turtle Syntax: Blank Nodes

Approach #1: bnodelds: _:{bnodeld} ex:stuart

Qprefix ex: <http://example.org/>
@prefix foaf: <http://xmlns.com/foaf/0.1/>

foaf:Person
:bl

.
14

a
foaf:knows

ex:stuart

foaf:Person ;
"Brian McBride"

:bl a

foaf :name

Approach #2: in-line bnodes: [ ... ]

Qprefix ex: <http://example.org/>
@prefix foaf: <http://xmlns.com/foaf/0.1/>

ex:stuart a foaf:Person
foaf:knows |

.
4

foaf:Person ;
"Brian McBride"

a
foaf:name

4

foaf:Person

foaf:name

“Brian McBride"

NB. NO full-stop

/




Turtle Syntax: Lists

@base <http://example.org/> .
@prefix ex: <http://example.org/> .

ex:prop ex:value ( <1> <2> 3 ) .

http://training.epimorphics.com/qlassroom

http:/fexample.org/prop

http: ffexample. orgfvalue I—ists are Closed.
i.e. these members and no more

_g70221916623400

ttp:fwww. w3 org/l999/02/2 2 -rdf-syntax-ns#firsts\http/fwww.w3.0rg/1999/02/2 2-rdf-syntax-ns#rest

http://example.org/l _:g70221916624120

ttp:fwww.w3.orgf1l999/02/22-rdf-syntax-ns#irst\hittp: /f/www. w3.org/1999/02/22 -rdf-syntax-ns #rest

http:/fexample.org/2 1g70221916550480

ttp: fwww. w3, org/l999/02/22-rdf-syntax-ns#first™\http: /fwww.w3.0rg/1999/02/22-rdf-syntax-ns#rest

http:/fwww.w3,0rg/1 899/02/22-rdf-syntax-ns#nil



http://training.epimorphics.com/qlassroom

Questions?
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CONNECTING DATA
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