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Learning Objectives

Understand why RDF data model is useful
- RDF is the foundation of the Semantic Web!
Learn the RDF data model basic principles

Learn the RDF language(s)
= how RDF graphs are serializ2d (represented as text)
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Outline

« RDF data model
 RDF syntax
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RDF data model
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Key idea: triple

»subject” “predicate” “object”
QThe_Unknown_SoIdier_(lBSS_ﬁlrn—)_:_) de:subject koko:p48202
Nameshaces:

koko: http://[www.yso.fi/onto/kokof
db: http://dbpedia.org/resource/
dc: http://purl.org/dc/elements/1.1/
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RDF graph = set of RDF triples

- Two node types are used

» Literals (for data values)
« Can be represented as boxes

e Arcs can point to literals,
but not start from them

* Resources
« = IRI/URI web identifiers
« Can be represented as oval circles

| S

« Arcs can point to resources or
start from them, too.

hittp:fwww w3.org/2000/10/swap/pimicontact#Person

httpoffwww. w3, org/1 99902722 -rdf-syntax-ns#ty pe

http:ifwww w3 org/Peoplef/EM/contact#me

e w 3. org 200001 Ofswap/pimfcontacté#fullMams
Eric Miller
hittp fwwwow 3, org200001 Ofswapipimicontactmailbox
mailto:em@w3.org

hittp: i w3 org/200001 Oiswap/pimfcontact#personal Title

Dr.
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RDF data model and relational
databases

H1 Aksel Gallen-Kallela | artist / J/emu
. . . H2 Gustaf€\Mannerheim marghal Askainen
« Information is often available e e
L] L] \ / /
as tables in relational ot Yoot / [age
databases or CSV files H e 77| Akseli Gallen-Kallela
H1 occupatiory’ | artist
H1 birth place Lemu
H2 type person _
« RDF is a set of triples A T T e
H2 birth place Askainen

— n-ary information can be N
represented as triples

« RDF is a data model: directed
named graph




Why RDF graphs are useful?

« Very simple knowledge representation model

« Still very powerful model

« Semantics of graphs can be defined in logic

« Easy to combine several grapks
- For linked data

RN

Cf. example for the previous lecture:

Semantic RDF Graph Combines All Data: Web of Data




RDF Syntax (Language(s))

N-Tnples and Turtlafp”g, Expressing Graphs
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N-Triples
= straight-forward way for representing graphs

Triple set is serialized in the following form:

subjectl predicatel objectl
subject2 predicate2 object2

IRIs are enclosed in angle brackets (<>): <iri>:

<http://example.org/product2> .
<http://www.w3.0rg/1999/02/22-rdf-syntaxiitype> .
<http://example.org/computer> .

» For machines easy to read/write line by line
* For humans difficult to read/write due to redundancy

A” Aalto University SeCo
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https://www.w3.org/TR/n-triples/

Example (from Wikipedia/DBPedia)

# Tuntemattoman sotilaan chjasi Edvin Laine
<http://dbpedia.org/resource,The_himoewn_Soldier (1555 _film)»
<http: //dbpedia.org/ontelogy/director> # Ohjaaja-—ominaisuus
<http://dbpedia.org/resource/Edvin_Laine> . # Edvin Laine

# Filmin nimi englanniksi
<http://dbpedia.org/resource,The_Thimown_Soldier (1555 _film):»
<http: /vww w3 or g/ 2000/01/rdf -schemaflabel » # Nimike

"The Thknown Soldier (1955 film"@en . # Literaaliarve

f Tuntemattoman =ctilaan aiheena on sota

<http: //dbpedia.org/resource,The_Thinown_solaier (1955 _film)>»
<http: //purl .org/de felements/1. 1 /aubject> fiihe

<http: /v . yso fi/onto/Koko/pd8202> | # "Sota' HOKD:s=a

http://dbpedia.org/ontology/director http://dbpedia.org/resource/Edvin_Laine

. 3 The Unk Soldier (1955 fil
http://dbpedia.org/resource/The_Unknown_Soldier (1955_film) http://www.w3.0rg/2000/01/rdf schema#label e Unknown Soldier ( m)

http://purl.org/dc/elements/1.1/subject Language: en
http://www.yso.fi/onto/koko/p48202
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A Tool to Visualize RDF Graphs:
http://www.ldf.fi/service/rdf-grapher/

RDF Grapher

RDF grapher is a web service for parsing RDF data and visualizing it as a graph.

The service is based on Redland Raptor and Graphviz.

Supported RDF serialization formats: Turtle, RDF/XML, RDF/JSON, N-Ttriples, TriG, and N-Quads.

Supported image formats: PNG, SVG, PDF, PS, EPS, GIF, and JPG.

Usage:
http://www.1df.fi/service/rdf-grapher?rdf=DATA_OR_URI&from=FORMAT&to=FORMAT
GET/POST parameters:
rdf RDF data or URI
from input serialization format (tt1, xm1, json, nt, trig, nq), default: tt1
to output image format (png, svg, pdf, ps, eps, gif, jpg), default: png o

hitpdbpedia orglontologyldirector . MP//dbpedia.org/resource/E
Examples: AN 3 T U —— ot The Unknown Soldier (1955 film)
http://www.1df.fi/service/rdf-grapher?rdf=<http://example.com/s>+<http://example.com/p>+ < hupi/dbpedia.org/resource/Th b mgmrlmI“N“S/‘“"‘::;"'::r':b*‘ e
<http://example.com/o>+.&from=tt1&to=png -

> hitpi/wwwyso.flontojkoko/pd8202

http://www.1ldf.fi/service/rdf-grapher?rdf=http://dbpedia.org/resource/Helsinki&from=xml&to=png

Try the service:

RDF data or URI:

# Tuntemattoman sotilaan ohjasi Edvin Laine
<http://dbpedia.org/resource/The_Unknown_Soldier_(1955_film)>
<http://dbpedia.org/ontology/director> # Ohjaaja-ominaisuus
<http://dbpedia.org/resource/Edvin_Laine> . # Edvin Laine

# Filmin nimi englanniksi
<http://dbpedia.org/resource/The_Unknown_Soldier_(1955_film)>
<http://www.w3.0rg/2000/01/rdf-schema#label> # Nimike

"The Unknown Soldier (1955 film)"@en . # Literaaliarvo

# Tuntemattoman sotilaan aiheena on sota
<http://dbpedia.org/resource/The_Unknown_Soldier_(1955_film)>
<http://purl.org/dc/elements/1.1/subject> #Aihe
<http://www.yso.fi/onto/koko/p48202> . # "Sota" KOKO:ssa

From format: | Turtle v
To format: | PNG v
Send form as HTTP POST (needed for large RDF data): [ 12

Visualize


http://www.ldf.fi/service/rdf-grapher/

eprefix rdfs: <http://www.w3.org/2000/01/rdf-schemaf> .
gprefix do: <hthp://purl.org/de/elements/1. 17> .
gprefix db: <http://dbpedia.orgiresource/>

gprafix dbo: <hbtp://dbpedia. org/ontology/s .

eprefix koko: <http://www.yso.fifonto/koko/> .

# Tuntemattoman sctilaan chjasi Edvin Laine
<http://dbpedia.org/resource/The_nlmown_Soldier {1966 film)-
dbordirector # Ohjaaja-ominaisuus DBEpedian ontologiassa
db:Edvin_Laine . # Edvin Lainesn resurssi

# Filmin nimi englanniksi
<http://dbpedia.org/resource/The_Unkmowm_Soldier (1966 film)>
rdfs:label # Ominaisuus label kKertoo nimikkeen

"The Unkneown Scldier (19EE film)"@en . # Literaaliarve

# Tuntemattoman sotilaan aiheena on sota

<http://dbpedia. org/resource/The Unlnown_Soldier_ {1965 _film)>
dcisubject #Aihesn Kertova ominaisuus

koko:pds202 . # Kasite "sota" KOEO-contologiassa

Using namespace prefixes
as short hand notation for
long identifiers

# Tuntemattoman sotilaan chjasi Edvin Laine
<http://dbpedia.org/resource, The_Unknown_3Zoldier (1955 _film)»
<http: //dbpedia . org/ontology/director> # Ohjaaja-ominaisuus
<http://dbpedia . org/resource/Edvin_Laine> . # Edvin Laine

# Filmin nimi englanniksi

<http://dbpedia.org/resource, /The_Unknowm_3Zoldier (1955 _film)»
<http: /A w3 org/2000,/01/rdf —schemaftlabel» # Ninike

"The Unknown Soldier (1985 film)"&en . # Literaaliarvoe

# Tuntemattoman sotilaan aiheena on =ota
<http://dbpedia.org/resource,/The_Unknowm_Soldier (19655 _film):-
<http: //purl .org/de /el ements/1 .1 /aubject> fiihe
<http://vwww . yso . fifonto/koke /p48202> . # "Sota! KOKO:ssa

Original data in N-triples

Data in simpler Turtle notation

A’, Aalto University




Representing multiple property values
& several properties of a resource

gprefix rdfs: <http://ww.w3. org/2000,/01/rdf-schemat>
gprefix db: <http://dbpedia.crgirescurce/> .

<http://dbpedia. org/resource,/The_hknown_Soldier {1855 _film)>» M u Itl ple property Val ues

rdfs:label "Tuntematon sotilas (1985 filmi) "efi,
"The Unknown Soldier (1955 film)"@en .

gprefix rdfs: mttp:ﬁwwxwaxorg;’zmﬂmifrdf—schemaﬂi .~

@prefix de: <http://purl.crgide/elements/1.1/> . N\ i
gprefix db: <http://dbpedia.crgirescurce/> . Several propertles
gprefix dbeo: <http://dbpedia.crgifontologys/= .

gprefix koko: <http://www.yso.fijfonto/koko/ > .|

<http: //dbpedia. crg/resource,/The_Unknown_Soldier {1855 _film):-
dbo:director db:Edvin_Laine ;
rdfs:label "The Unknown Scldier (1955 film) "&ean |
deisubject koko:pdszoz |

A’, Aalto University Department of SeCo
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@prefix rdf: <http://www.wid.org/1995/02/22-rif-symtax-nsf>
eprefix rdfs: <http://vvw.v3.org/2000/01/rdf-schema ft-
gprefix dc: <http://purl.crgi/dc/elements/ 1.1/ .

gprefix wgs: <http:/ /www.wid.org/Z003/01/ge0/ o84 posft> .
gprefix : <http://paikat.fi> .

pT rdfs:label "Helsinki"
de:location [
rdf:type :Polnt;
wgs:lat &0.17;
vgs:long 24.94
1.

e Paint )
rdftype ___— e —__
de: lecation '-fﬁ---“'gi:lﬁt - 60.17
<> — " ~~__wgsiong | Datatype: http:f/www.w3.org/2001/XMLSchema# decimal
(_P7 I rdisiabel ~——
T TTT————a{ Halsinki Siea

Datatype: http:/fwww.w3 org/l2001/XMLSchama® decimal

Namespaces;
rdf hitp:/lwww w3 org/1999/02)2 2-rdf-syntax-ns#
reffs: hEbpiiwww, w3, orgf2000/01 frdf-schema#
de; hitp: jfpurl orgidefelements{1, 1/
wgs: http:iwww. w3.orgl2003/01 /fgec/wgsBd_poss
ebpipaikat.fi

Nesting blank nodes




Turtle — more syntactic sugar

{http ://example.org/ >

Eprefix rdf: <http: S www.w3.org/fl888/02/22Z-rdf-syntax-nsi>

Eprefix rdfs: <http:// www.w3.o0rg/2000/01/rdf-3chema$>

Bprefix foaf: <http://xzmlins.cow/foaf 0.1/

Bprefix rel: <http://www.percBiye .=met/schemas/relationship/>
S

<igreen—-goblin>

=1 :enemy0f <#spiderman> ;
f:Persun : the context of the Marvel universe

foafiname "Green Goklin"

<izpiderman>
relienemy0f <#green—-goblin» ;
a foaf:Per=zomn :
foaf:name "Spiderman”, "Uemoeer-maveE"Eru

A’, Aalto University Department of SeCo
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http://en.wikipedia.org/wiki/File:Green_goblin2.jpg

RDF data model in more detail:

» Literals (for data values)
* Resources (and their identifiers)
« Statements (triples)

« Graphs
« Datasets and quads s
P sieotciscene Computer Scence SeCo
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Literals

for represen'@”g data values
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Literal is data encoded as a string

¢ »

« ”Suomi”, "Last waltz in Paris”

Literal value can be accompanied with a XML language tag:

« ”Suomi”@fi, "Last waltz in Paris”@en

Literal value can be accompariec with a datatype (XML Schema)
« "-5"""xsd:integer, "4.2E9" " *xsd:double

« Abbreviated numeric literals: -5, 4.2E9

 Default datatype: “Suomi” = “Suomi”” *xsd:string _

Visualized typically as a rectangle in an RDF graph [ceeqre xsadecma

A” Aalto University SeCo
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Example

Datatype: xsd:string

merkkijono

Vaino Linna

Language: fi

suomeksi

10

@prefix xad: <http://www.w3. org/2001,/MLSchena#>

kokonaisluku

@prefixz @ <http://kos.fi> Datatype: xsd:integer

desimaaliluku

=L 314

[ adta]

rmerkkijone "Vaind Linna"”"xad:string ; livkuluku

Datatype: xsd:decimal

cguomskzl "Vaing Linma"@fi

tkokonaizluku "10"**xad:integsr ;

. . . ; 5.74e9
rdegimaal iluln "2.14"" " xaddecimal <\

paivéys

livkaluke "5.74e9"**xad: doubls ? Datatype: xsd:double

H

rpaivays "2015-01-23"""xzd:dats

2015-01-23
Datatype: xsd:date

Namespaces:
xsd: http:/fwww. w3 org/2001/XMLSchema#
http://koe.fi
,, Aalto University Department of Se
School of Science Computer Science w3



Resources and their identifiers

for identifying rjﬁgurces globally

eCo



URL: Uniform Resource Locator

,, Aalto University Department of SeCo
School of Science L

An identifier that also describes its network location for the HTTP protocol

When one writes a URL in a browser one gets an HTML page in return
http://www.aalto.fi/fi/research/
http://www.ask.com/web?qsrc=1&0=0&l=d:r&q=Capital+of+Finland&go=serpSearchT
opBox

http://urn.fi/urn:isbn:978-952-10-4171-6

Computer Science


http://www.aalto.fi/fi/research/
http://www.ask.com/web?qsrc=1&o=0&l=dir&q=Capital+of+Finland&qo=serpSearchTopBox
http://urn.fi/urn:isbn:978-952-10-4171-6

URI: Uniform Resource ldentifier

Identifier that conforms syntactically to some official URI scheme on the Web
- E.g., http, https, ftp, mailto, urn, oid, xmpp, ...

URL is one of the URI schemes but there are tens of others, too

- A URI is not necessarily a web address

http://dbpedia.org/resource/Hels?zk1

- Identifier for the concept of Helsinki in DBPedia

<a href=" mailto:eero.hyvonen@aalto.fi">Send email</a>
- Identifier for an email address embedded in HTML code

School of Science Computer Science

A’ , Aalto University Department of


http://dbpedia.org/resource/Helsinki
mailto:eero.hyvonen@aalto.fi
mailto:eero.hyvonen@aalto.fi
mailto:eero.hyvonen@aalto.fi

URN

URN: Uniform Resource Name
« An URI scheme for identifiers that only specifies a name but not address (like in HTTP)
 urn:isbn:978-952-10-4171-6

A’ , Aalto University Department of S
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http://urn.fi/urn:isbn:978-952-10-4171-6

IRI

IRI: Internationalized Resource Identifier

* Generalization of URI based on Unicode character set
« URL encoding not needed
 http://dbpedia.org/resource/Vaino_ Linna

A’ , Aalto University Department of

School of Science Computer Science
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IRI

URI

URL “\

School of Science Computer Science
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URI schemes

« Particular syntactic types of URIs with an agreed interpretation
« Standardized by IANA Internet Assigned Numbers Authority

- Tens of URI schemes are available:
« ftp, http, mailto, urn, oid, xmpp, ...

« Semantic Web advocates the use 0f HTTP URI/IRIs (URLS)

- HTTP URISs not only identify things but are addresses, too
- Type URI in a browser and you get useful info back!

,, Aalto University Department of SeCo
School of Science Computer Science 1‘\‘»‘7!1’;‘
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http://www.iana.org/assignments/uri-schemes.html

IRI/URI syntax

3. Syntax Components
The generic URI syntax consists of a hierarchical seguence of
components referred to as the scheme, authority, path, guery, and

fragment.

zcheme ":" hier-part [ "?" guery ] [ "#" fragment

URI

= "//" authority path-abempty
/ path-absolute

/ path-rootless

/ path-empty

hier-part

The scheme and path components are reguii@gd, though the path may be
empty (no character=s). When authority iz pr€sgnc, the path must
gither be empty or begin with a slash ("/") character. When
authority is not present, the path cannot begin with two slash
characters ("//"). These restrictionz2 result in five different ABNF
rules for a path (Sectiom 3.3), only one of which will match any
given URI reference.

The following are two example URI= and their component parts:

foo://example.com: 8042 /over/there?nane=ferretfnoze

A N £ /NS

scheme authority path query fragment

A N IRI: IETF RFC 3987

urn:example:animal : ferret:nose

28


http://tools.ietf.org/html/rfc3987

’Blank nodes’ without a known identifier

Blank nodes arise from nested Turtle descriptions
» Can be represented in Turtle using brackets [ ... ]

 Blank node IRI is not given by the user but by the system when there is
no need for assigning an IRI for making external references

 Blank nodes used only locally and irteriially in creating RDF graphs
Blank nodes are also called “bnodes” or “anonymous nodes”
Blank nodes are written in form _:identifier

A’, Aalto University Department of SeCo
L
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Exa m p I e Oprefix rdf: <http://www.w3.org/1999/02/22-rdf syntax-ns#> .

Oprefixz rdfs: <http://www.w3.org/2000/01/rdf-schema#> .
Oprefixz dec: <http://purl.org/dc/elements/1.1/>

Oprefix wgs: <http://www.wd.org/2003/01/geo/wgs8d_pos#> .
Oprefixz : <http://paikat.fi>

:p? rdfs:label "Helsinki" ;
dc:location [
rdf:type :Point;
wgs:ilat 25.1222;
wgs:long 68.2344

i
h \

TN, - 25.1222
dc:location ' weslat
) N wgs:long - Datatype: http:/fwww. w3 org/2001/XMLSchema# decimal
o rdfs:label \
t Helsinki 68.2344
Datatype: http//www.w3.org/2001/XMLSchema#decimal

Namespaces:
rdf http://www w3 . org/1995/02/22 -rdf-syntax-ns#
9 Aalto University rdfs: http:/fwww.w3.org/2000/01/rdf-schema#
A School of Science dc: http:/fpurl.orgfdc/elements/1.1/
wgs; http://www.w3.0rg/2003/01/gec/wgs84_pos# 30

http:f/paikat.fi



Statements

asserting /ormation
\
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Statement

Statement asserts a relationship (property) between two resources

« E.g., "Helsinki is part of Finland”

Statement is represented as a triple

« <resource, property, property_value>
<subject, predicate, object>

RDF graph = set of statements

Subject Predicate Object
1. Helsinki partOf Finland
2. Helsinki rdfs:label “Helsinki”@fi
rdfs:label rdfs:label 3. Finland rdfs:label “Finland”@en
Helsinki@fi Finland@en
,, Aalto University Department of SeCo
School of Science Computer Science ]
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Statement characteristics

Subject is an IRl or blank node
Predicate is an IRl (blank node is not reasonable predicate)
Object is an IR, literal, or blank node

« Literals are used only as property values

A’, Aalto University Department of SeCo
L

School of Science Computer Science
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Are binary predicates enough for
knowledge representation?

RDF uses only binary predicates (statements/triples)

» Often we use predicates with more than 2 arguments

Example problem: referee(X, Y, Z)

» X is the referee in a chess game between players Y and Z

N-ary predicates can always be tepresented by binary ones:
« a new auxiliary resource chessGame

» new binary predicates for arguments: ref, playeri, and player2

playerl

playerl

34



RDF graphs

set qﬂfples

School of Science Computer Science
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RDF graph

RDF graph = set of triples (statements)

« <start node, arc, end node> 1i.e.
<subject, predicate, object>

Multiple graphs can be merged with the union operation of set
theory

,, Aalto University Department of SeCo
School of Science Computer Science w N s
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An accurate formal representation of our earlier example:

Semantic RDF Graph Combines All Data: Web of Data




Datasets and quads

set foggaphs

Aalto University



Datasets, graphs, and quads in RDF 1.1

- Dataset consists of a set of RDF graphs
- Multiple named graphs and at most one unnamed (default) graph

» Graphs are encode sets of quads, where the 4th position is a graph IRI

- <http://example.orqg/spiderman
<http://www.perceive.net/schenas/relationship/enemyOf>
<http://example.org/green-goblin>
<http://example.org/graphs/spiderman> .

- If the 4th member is omitted, the triple belongs to the default graph

A’, Aalto University Department of SeCo
L

School of Science Computer Science
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A quad is like a triple but with four arguments

Adding the graph information (4. argument) into a triple can be
important
 Information modularization
- E.g., restricting the search only to a specific named graph
« Representing provenience information
- E.g., the origin of the statement or the date of the addition into the dataset

- Used, e.g., in the Google Knowledge Graph
- Facilitates the management of contents

A” Aalto University SeCo
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Other Approaches to RDF syntax
(in addition to N-Triples and Turtle)

o
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N-Quads

Extends N-Triples notation for representing triples with graph
information (line by line)

<http://example.orqg/spiderman>
<http://www.perceive.net/schemas/relationship/enemy
Of> <http://example.org/green-goblin>
<http://example.org/graphs/spiderman>

,, Aalto University Department of SeCo
School of Science Computer Science o
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https://www.w3.org/TR/n-quads/

TriG

Extends basic Turtle notation for representing datasets (set of
graphs)

# This document contains a default graph and two named graphs.

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-nsé= .
@prefix dc: <http://purl.org/dc/terms/> .
@prefix foaf: <http://xmlns.com/foaf/0.1/> .

# default graph
{

<http://example.org/bob="cox:publisher "Bob" .
<http://example.org/alice> dc:publisher "Alice" .
)

<http://example.org,/bob>
{

_:a foaf:name "Bob" .
_:a foaf:mbox <mailto:bob@oldcorp.example.org= .
_:a foafiknows :b .

}

<http://example.org/alice>
{
_:b foaf:name "Alice" .
_:b foaf:mbox =mailto:alice@work.example.org= .

}


https://www.w3.org/TR/trig/

RDF/XML

« RDF/XML is the original RDF syntax in the RDF 1.0 recommendation
* RDF serialized in XML notation
« Existing XML tools available

« Complicated syntax for humans to use
e Turtle is now in common use insteac
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https://www.w3.org/TR/rdf-syntax-grammar/

Example of RDF/XML

< 23am ersion="1.0"72>
@ xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:dc="http://purl.org/dc/elements/1.1/"

aninssex="http://example.org/stuff/1.0/">
- f:about="http://www.w3.org/TR/rdf-syntax-grammar"
dc:title="RDF/XML Syntax Specification (Revised)">»

<ex:editor rdf:nodeID="abc"/>
</rdf:Description>

<rdf:Description’/rdf:nodeID="abc"

ex:fullName="Davef Beckatt">

<ex:homePage rdf:resource="http: ;"fﬁm Y .org/net/dajobe/"/>
</rdf:Description>

</rdf:RDF>

More information: https://www.w3.org/TR/rdf-syntax-grammar/

A’, Aalto University Department of S e C o
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For web programming

JS@eLD
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JSON-LD (JSON Linked Data)

« Human-readable notation with built-in support in programming
languages/environments, such as JavaScript and Python

« See the interactive JSON-LD ”“playground” online:
* http://json-ld.org/

« For a general JSON tutorial online, see:
* https://www.w3schools.com/js/js json intro.asp

School of Science Computer Science
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Example of JSON-LD

http://json-ld.org/playground/index.html

JSON-LD Playground

Play around with JSON-LD markup by typing out some JSON below and seeing what gets generated from it at the bottom of the page. Pick any of the examples below to get started. The
playground uses the jsonld.js JSON-LD processor which fully conforms to the JSON-LD Syntax and APl specifications.

m & Person [ Event QPlace [Product Y|Recipe & Library % Permalink  E= Shortcuts

JSON-LD |I1|Jl.lt B | Document URL

D | ~
"@context": "http://schema.org/", \
"@type": "Person",

"name": "Jane Doe™,

"jobkTitle": "Professor",
ntelephone™: "(425) 123-4567",
"url": "http://www.janedoe.com"

Transform JSON-LD into triples

.~ Expanded » Compacted = Flattened t1 Framed -Quads Normalized

:ol4n0 <http://schema.org/jobTitle> "EBrofessor" .
:cl4n0 <http://=schema.ocrg/name> "Jans Doa™ .
:0l4n0 <http://schema.org/telephone> " (425) 123-4587"

:cl4n0 <http://schema.org/url> <http://www.janedoe.com> .

:cl4n0 <http://www.w3.org/1989/02/22-rdf-syntax-nsftype> <http://schema.org/Persocn> .


http://json-ld.org/playground/index.html

RDF data validation

« The validity of different RDF syntaxes can be checked with validators

« As part of the validation the serialized representation can be
visualized as an RDF graph

* http://www.ldf.fi/service/rdf-grapher/ at Linked Data Finland
« W3C RDF/XML validator

 More validators

A’, Aalto University Department of SeCo
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http://www.ldf.fi/service/rdf-grapher/
http://www.w3.org/RDF/Validator/
http://www.w3.org/2001/sw/wiki/SWValidators

Summary: Serialization of RDF

Representing RDF graphs as linear text (string)
« E.g., in afile: reading and writing
Alternative serializations for different needs
1. Intuitive for humans to read/write
- N-triples, Notation 3
- Turtle
- TriG, N-Quads
2. XML-interpretability for machines
- RDF/XML
- Existing XML tools available
3. For web programming
- JSON-LD
4. Embedding in web pages
- RDFa
- Publishing information for, e.g., search engines
- To be explained later in the course
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Summary (RDF)

« RDF provides a foundation for representing and processing metadata
« RDF has a graph-based data model

« RDF has different syntaxes

« RDF has a decentralized philosophy for data linking

- Incremental building of knowledge
- Sharing and reusing metadata

RDF is domain-independent

A’, Aalto University Department of SeCo
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