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WWWIZ % %15 = Key Value TIRE
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http://city.fukuoka.lg.jp

Al 21,521,881 A B8R : 756,033
(201551 )11 HBE) >>Ear i

& it Th

FUKUOKA CITy

Is about Fukuoka city

N —-

v

2015%1n268(7)

]

IS a Web page
B WM
B [Bfrnx
[ GRS [

BMX  per744K

last seen 2015-2-1

> EEN - webe v
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SFRTR. ERERGY
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> Ny ya—F
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—esource Jescription Framework
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FERICDWT
1:singleton / 2: couple / 3: triple

Data Is expressed as triples
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http://city.fukuoka.lg.jp is about Fukuoka city
http://city.fukuoka.lg.jp IS a Web page
http://city.fukuoka.lg.jp last seen 2015-2-1




. 19944 [CFRAL

- BATARIERD

W3CICcDWT

- WWWTEDNTWSEITOBRRZEET S
- HTML, XML, Javascript, CSS, RDF
. RDFIEW3CHHIETHh 5

- 1.

. RDF#RIEDF

(2014/2/25|CFH3*R)

(q®
o/

O|CEICERABRAEBNERINTWS

- Tim Berners-Lee, head
of the W3C.

- He developed the early

version of the www In
1989 (while working at
CERN, France)
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http://
city.fukuoka.lg.jp

http://
city.fukuoka.lg.jp

http://
city.fukuoka.lg.jp

http://
city.fukuoka.lg.jp

http://
city.fukuoka.lg.jp

RDF®D3EH

UL

http://www.w3.0rg/
2000/
O1/rdf-schema#type

http://schema.org/
about

http://schema.org/
lastReviewed

http://www.w3.0rg/
2000/
O1/rdf-schema#label

http://www.w3.0org/
2000/
O1/rdf-schema#label

10

58

http://schema.org/ & A = D74 21k
Website Internationalized
Resource ldentifier

http://dbpedia.org/
42 | _
resource/Fukuoka E=U Y —XID
http://www.w3.org/
“2015-2-1" 2001/
XMLSchema#date
“Fukuoka city official
] en
homepage
“BREmATNR—LR— ja

>/
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Oname & CURIE: IRIDEE
PILKIRBLDIC

http://www.w3.0rg/2000/01 /rdf-schema#type

Ih’c’cp:/ /www.w3.0rg/2000/01 /rdf-schema#llabel

HEBEIL 710y T R

\ 4

TLI7v IR rdfs:type O—R V&R
RPSUOIRIN ' CURIE: 255> 2 /s £{#A3
rars:labe - Qname: Ao v ¥a /) Z#FEZEZWN
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CURIEZ £ > 7cRDFZE4#l

i S 55 EE.9107
http://city.fukuoka.lg.jp rdfs:type schema:WebSite
http://city.fukuoka.lg.jp schema:about db:Fukuoka
http://city.fukuoka.lg.jp  schema:lastReviewed “2015-2-17 xsd:date
http://city fukuoka.lg.jo rdfslabel “Fukuoka city official en

homepage”

‘R AINR—LAR—
:/“ll

_ More on that later with
| use well-used prefix here. In the real J SEEEESZAGEE

world one should define them before use.

13

http://city.fukuoka.lg.jp rdfs:label ja
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)Y —ADIRI

F5E UL KIS SR IM17
http://city.fukuoka.lg.jp rdfs:type schema:WebSite
|
http://city.fukuoka.lg.jp schema:about db:Fukuoka

http://city.fukuoka.lg.jp sd:date

- ZDIRIE Y1 I\ODURLT i@(%ﬁ'ﬁ I r?aaﬂrm EWNS
)Yy —X % RY
http://city.fukuoka.lgjp B REN N WELARY-Scd WA -y ri: 7304 €N
Eofe ANT—F DFIFREICE > THELPT L
- IRIE UTURLEFES 2 &ENZW (FIERATDEYY —X

http://city.fukuoka.lg.jp \
ICDWTDEHRITRR)

ja

Yy —XFgT7 T 71 N TTDTIRI

ELTYA MURLZ(ED D IS REE
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5 S {58 EE- 917

Lat chema.org& Wy

http://city.fukuoka.lg.jp

WEEIFIRITH % =EDEEZTIIRI

http://city.fukuoka.lg.jp db:Fukuoka

http://city.fukuoka.lg.jp | schema:lastReviewed “2015-2-1"7

“Fukuoka & s
BN - xRSy 7 (B) &R

ERI
RS

http://city.fukuoka.lg.jp rdfs:label

http://city.fukuoka.lg.jp rdfs:label

~ W
>/

- IRIFAICINZ T, BEZRIZEEH D

- BEEEENEPAEEREINTVWSEE - IR0 & (NHESEBICKFEEIICERT
%)

- FDEERFEICREBETIATELTED

- B% SEEHEUCHBVWEREAN, BIFEOBEZZFE AN T —FFAEICEL L
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http://schema.org

RDF DA WVEEE - ihzEDEAR

http://city.fukuoka.lg.jp rdfs:type schema:WebSite
http://city.fukuoka.lg.jp schema:about db:Fukuoka
http://city.fukuoka.lg.jp  schema:lastReviewed “2015-2-17 xsd:date
http://city fukuokalg.jp rdfs:label ‘Fukuoka city official en

homepage”
‘BRI AINR—LR—
\\/\‘n

RDFF—% IFAIESRUREZIEE LU THANKTT
S HPBDIA—RT—R | ARz EHESETANTWE
= (C

http://city.fukuoka.lg.jp rdfs:label ja

17



F5E AN GG RIS S IM17
http://city.fukuoka.lg.jp rdfs:type schema:WebSite
http://city.fukuoka.lg.jp schema:about db:Fukuoka

“2015-2-1"

- UFSJLIFIRITIE AR WE

- SIARFICEDN,. XEVTIRBEWE DN H S “Fukuoka city official
- SEBREREIDE SBEMEXFY, &UT homepage’

Fallicik> (S&BIEISO 639TiEE) “*E w2 — LA
- BICYATHIBEETES

RDFFEBIEXMLUIZEY 1 TZ 2!
xsd:integer, xsd:decimal, xsd:float, xsd:double,

xsd:string, xsd:boolean, xsd:dateTime, xsd:date, xsd:time
18



RDFZ = 7

It I1s possible (and common usage) to represent RDE
data graphically, as below: | generate the

graphs with Graphviz

@bjea predicate Qject

Literals’ tags are represented with """ for datatypes,
and @ fOr Ianguage, dS belOW: This is the same syntax as in SPARQL

and Turtle, as we will see soon

sredicate "2015-4-21"~~xsd: datD

@ am a string"@er\>

19




An Example of Graph

http://city.fukuoka.lg.jp
http://city.fukuoka.lg.jp
http://city.fukuoka.lg.jp
http://city.fukuoka.lg.jp

http://city.fukuoka.lg.jp

rdfs:type schema:WebSite
schema:about db:Fukuoka
schema:lastReviewed “20156-2-1" xsd:date
dfslabel Fukuoka city official on
homepage”
rdfs:label “EREHmAR—LR—=" ja
rdfs:type

db: Fukuoka

schema:about

schema: lastReviewed

http://city.fukuoka.lg.j @_Z_TIMXSOID
<::::::::E{: Y 2-1P rdfs: label
rdfs: label "Fukuoka city official homepaggigﬁi::::::>

.'?E]ﬁﬁ@ftm—h&—@

20
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- BAUIRIZEFBITZE. V=V RBEICI) VI ZhE I ENTE
z

- FFICEICIRINBERNEEEEE L TEDNTWSE
. LODIZLinked Open DatadDl&EEETY

i1,
e I

o ESWVWSEK?

f
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LODZ7 27 Df (1)

onve < in] clty.fukuoka ig.jp

g— —IL A\Y e -
BRmR—LALN— Sy sew moons (SR i
E@H .mm Pnz.swml ;JW?_ s
FUKUOKA CITY 050-3000-2500 wansecsreaes i m

h & © |'+

HEWNE - HTEeN <5U-FRE-WR

201?&]571?63(5) 0 rermen

Az-onen- a8 | © MEHOLINN (K2

schema:WebSite

rdfs:type

)
Bl WM
db: Fukuoka [ L o Lo
. : ~ ~ o BEETRAROEGELES |, h<BOHE
schema:about - [+ RS & LTS REYZAIBB)AMS 2015910268

BME  peav44K
o DHERRA-FHRTAQIRIN) O—B

schema: lastReviewed > WK - web HEPLEDNT 2015818268 _
"2015-2-1"""xsd:date 7 s s .
dfs:label * AVINIY, JOOANIHR-BARE () Musée des Beuse-Arts - Mairi de §
r b RRE WENBREMR) 2015510268

http://city.fukuoka.lg.jp

SRTR HRRBEE 1H31H () ~31298 (H)!
ZA%A . FHAGKER, ENMAGEBE, AR —SEBROmo B! kS
rdfs: 'Label " . . . n > Ny ya—F 20151 A268 v
Fukuoka city official homepage"@en I | . cumeemanins, saemvases |
Display & meny

-

EEHATR—AN—I"e]a

— .
B THRE E— S—— -
BETHRE R
— ane an -;;" wan roux = wm
% schema:WebSite - aE::.:n,:.ﬂ. .
rdfs:type RARRILAZIY 755 |mesmam QRIS BT | O T e e B|&s
::... ::’.:’N. ™
schema: about db:Fukuoka e il IR B B —Tq
. . RARALLLTIY :22‘-". momesnn | SRics- 8 |oa T 1FY S
http://www.city. fukuoka.lg.jp/kodomo/circles/ schema: lastReviewed "2015-2-1"~"xsd:date =
. "sALN. =N
rdfs: label —— D2 CE | agcx rurpmn P
i L R "..':_ mewzes | goatin | St Tews | m
YN o hLuanae
rdfs:label " List of nurseries in Fukuoka'@en S -
svay | SRS Te moen mat o |erm
JyS—ia g " | vr nim aua Te }i o=
- = mrn (LT RCT [ ——
ERHREE—E"eja el e B T M 5
LT
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LODZ 27D (1)

MmAERTICDWNT

@ursaries in Fuku@

rdfs:/label

db:Fukuoka
schema:about
http://www.city.fukuoka.Ig.jp/kodom@ @ﬁﬂ'\—A &@

schemayabout

schema: las{Reviewed
rdfs:/label

t
ype "2015-2-1"Mxsd:date
schema: lastReviewed

http://city.fukuoka.lg.jp

rdfs;1abel

@ city official homep@

schema:WebSite

23



CEMRZIBRY I EXD

schema:Web b
A
Q -

rdfs:\label

ERRARR—LR— " @ja

schema: lasgReviewed

"2015-2-1"Mxsd:date rdfsftype
schemal: about

schema: lastReviewed

rdfs—tabel
"Eﬁl_ﬁ"@ja v S CHEeHa=aPoOUu
rdfs:/label

rdfs+tabel

uq)yKyOKau@ru @“y official home@

geolat

"ERMmAREE—&"@ja
rdfs;Aabel

geoflon

"33.5833"Mxsd:float

DBpedia& WS> 7 —IR—AMNS5E > /o

B ZEMU /e

"130.4"Mxsd:float
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http://lod-cloud.net

Serialize RDF Data



- T=IHINESWNGE T FART A

E C CRDFZRET
YLl LV LY ?

- TEFRANEXTRDF 7 71L& A >
a4 cEL Eircte~y>yTa 09
I7lCEmcEs !

- FDXRDBT7AINERRTESDY —
IWEHH S| http://hoge/freezerttl

. e \ 22 = A N S
ToIPMEWNEE LT IN—A Friend of Friend (FOAF) 703z %
- RDOF7—9XR—=X 1 95 T7AKR7X [SE=lhie

IR YZILARZ/RDFRA M7 & WS BRSNS EENoRA
_a \ - FOAFZ7OY 1 U MM ESNSEBEL L5 &
y NOSQLT_Q/\\_XO) ] "';?kE\ LTW3
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RDFDO7F X M

- N-Triple
NUTNELNBRS = »
. Turtle / N3 o -

- N-TripleZz&dHPI < LicbD

. SPARQLE TurtlelTiaW Y5 v I A= FES

- RDF/XML

- TurtleNH 2 F1IC—&wH—RKRTFAMERATUL
- Turtle & EER B & XFEHE U

. MicroData / RDFa: HTMLR— Y [CRDFF—4 %
HHAIAED B Tz

2'— 7' )UIZRDFa & MicroData
. SEOICxhER | ZRITLTWNET |

28




Microdata & RDFa

HTMLR—ICRDF N Y ZILZBHRATTHD T A —< v
Microdata
CSSU S RZ=ZED
Dy FIED, RILTERZRWVRDFIERNH S
schema.org consortium H2Z (X >/\— : Google, Microsoft, Yahoo%)
RDFa (especially RDFa Lite)
- W3CHHE&
7

<p about="myself" vocab="http://schema.org/" typeof="Person">
My name 1s

<span property="name">Antoine Trouvé</span>, schema.orhzZZ=%F|H9 %515
my phone number 1is 2

<span property="telephone">xxx-xxxx-xxx</span>

and my homepage 1s

<a property="url" href="http://trouve.sakura.ne.jp/"></a>
</p>

schema:name

schema: label
schema:url
http://trouve.sakura.ﬁ%ZiE:::::>

29



—J)LIcE T BRDFa/
MicrodatalgzR Dk L

GO gle arstechnica

Web News Images Videos Maps More ~ Search tools

About 1,760,000 results (0.72 seconds)

J—=7)DO1—F—HE3

Ars Technica + N 3
arstechnica.com/ v RERiERZ 1Y MA—ILT
Serving the Technologist for more than a decade. IT news, reviews, and analysis. % %

Results from arstechnica.com Q

OpenForum Newer Stories

The Server Room - Agora Older Stories - Newer Stories —.

Classifieds - The Observatory ArsTechnica ... Recent ...

Infinite Loop Risk Assessment

Infinite Loop / The Apple Ecosystem. Risk Assessment / Security &

Free Apple Logic ... Hacktivism. Feature Story ...

Technology Lab Opposable Thumbs

Information Technology Technology Opposable Thumbs / Gaming &

Lab ... Technology ... Entertainment. One year later ...



RDFa / Microdata;gFHE 4l

. RRIVIY
. SindiceldRDFa/Microdatar — 4% &IV IV
- Google, Yahoo, Bingldf##tT L. BREFERICKRL TWNS

- Facebook (FRDFaZz %A LU T % (Open Graph API)
- DIXTJ7YA MO S DIERME SEOICZE &7 |
. Likelhy > ZEE9 5716

- Browser support

. Firefox# £ [ZRDFa/MicrodataziRBRE CTCED L SIC T 71 U HE
EFLTWS

. RDFa & Microdata® & D ZF i

- http://rdf-translator.appspot.com

- RDFa? Microdata ?E > 5Z{FE X L7

- RDFaDAMNEM¥ELN, KDEBE¥ERBHRZRIETES

- BEREINRTOY —ILAEAYR—KLTWSDT, EE55THL !
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http://rdf-translator.appspot.com

The SPARQL Query
Language tor RDF Data



A bit of Background

SPARQL Protocol And RDF Query Language

Hum, this I1s a recursive

acronym &

. SPARQL i1s a W3C standard
appeared lon
- SPARQL 1.0 (15/1/2008) :CterpRDF itselfg(Jit Was
. SPARQL 1.1 (21/3/2013)

- It 1s supported by most RDF stores and
frameworks

in 27/3/2000)

33



Comparison RDF vs.
Relational

Relational Database

Query language SQL SPARQL

Data topology 2D tables Graphs

Triple store (RDF store,

Database technology Relational database graph store)

Data model Relational Model RDF 1.1 Abstract Syntax

34



An Example of a SPARQL
Query

prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
prefix bodic: <http://www.bodic.org/datasets/>

SELECT ?englishName
WHERE {
GRAPH bodic:datasetl {
?s rdfs:label “f&M"Qja ; rdfs:label ?englishName

}
FILTER ( lang(?englishName) == Y“en” )



An Example of a SPARQL Query
(Structure)

Defines prefixes for
Qnames (same as Turtle)

. Defines the type of
prefix rdfs: <http‘//WWW-W3°Org/ZOOO/QnKyy(SELECT)andthe

prefix bodic: <http://www.bodic.org/d:

variables to output.

SELECT ?englishName

WHERE { |
GRAPH bodic:datasetl {
?s rdfs:label “EM"Q@ja ; rdfs:labe

Graph pattern. Defines
conditions of the query.

}
FILTER ( lang(?englishName) == Y“en” )

}

Filter (optional) on

variables.



An Example of a SPARQL
Query (prefixes)

Definition / Use
of prefixes

- atasetl { ﬁ

?S rfs:abel “ & [ m"Qja ,‘rdfs llabel ?englishName

FILTER ( lang(?englishName) == “en” )



An Example of a SPARQL
Query (Graph)

refix rdfs: <hitiiee e/ 01/ rdf-schema#>
P o Limits the scope of the

query to a given graph

prefix bodic: < datasets/>

(similar to a RDBMS table)

SELECT ?english

WHERE
GRAPH bodic:datasetl [{
?s rdfs:labe mM"Qja ; rdfs:label ?englishName

}
FILTER ( lang(?englishName) == Y“en” )

Variables
(selection, match, filtering)



An Example of a SPARQL
Query (Graph Pattern)

- Inner graph pattern: defines the conditions of the query

(use the Turtle syntax)
- Equivalent to the following two triples
. ?s rdfs:label “f&[”@ja

schema#>
s />

. ?s8 rdfs:label ?englishName

- Explanation of the meaning of these triples later

GRAPL bodic:datase
?s rdfs:label “f@M"Q@ja ; rdfs:label ?englishName

}
FILTER ( lang(?englishName) == Y“en” )



An Example of a SPARQL
Query (Variables)

prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
prefix bodic: <http://www.bodic.org/datasets/>

SELECT'?englishNamel\

WHERE {

G bodic:datasetl {E 2
?s |[rdfs:label “fBM"eja ; rdfs:label‘?englishNamel

} | 4

FILTER ( langk?englishName) == Yen” )

}

Variables
(selection, match, filtering)



An Example of a SPARQL Query
(Graph Pattern)

- A graph pattern is a list of triples, Evaluated in order of apparition
. Constants are constraints on triples

- Variables act as both wildcard (when they first appear) and
constraints (once they are set)

! ?S’rdfs : labell‘“*% @ a l
. Variable ?s is set in \ /

the first triple - Constants on triples
- - then used as

constant in the second B

Variable used as wildcard only.

41



An Example of a SPARQL Query
(Graph Pattern)

?s rdfs:label “f@M”Q@ja
Selects all the triples which predicate is rdfs:label and object is

the string “f&f” with the language “ja”.
Stores the subjects of all the matching triples in 7s.

?s rdfs:label ?englishName

Selects all the triples which subject, stored in ?s, is as selected
In the previous triple, and which object is rdfs:label.
Stores the objects of all the matching triples in ?englishName.




An Example of a SPARQL
Query (Graph Pattern)

prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
prefix bodic: <http://www.bodic.org/datasets/>

SELECT ?englishName
WHERE {

GRAPH bodic:datasetl {
?s rdfs:label “f@M"Q@ja ; rdfs:label ?englishName

}
FILTER (|lang(?englishName) == Y“en”}|)

- Among all the objects stored in ?englishName, only keeps the ones
which language is “en”

- "lang” is a special function defined in the SPARQL recommendation



- Graphs are collections of RDF triples
- They define a logical partitioning 4 graph
/ -

of the global dataset

. Two types of graphs

. Named graphs (identified by an
IRI)

"he default, anonymous graph

- It is possible to specify the graph in
a SPARQL query
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Federated Query with
posipiesiell SERVI|CE

The URL of dbpedia

SPARQL endpoint

SELECT DISTINCT ?name

WHERE { ) -
SERVICE‘<httE://dbEedia.orE/sEar;1>'{

?s rdfs:label ?name

J
J

- SPARQL enables to distribute the
process of a query between physically
separated RDF datasets

- This allows do mashup right inside a

single SPARQL query
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‘Wait, SPARQL
engines have
URL ?
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SPARQL Protocol

Not only a query

language

RDF Query Language

- SPARQL 1.1 defines two kinds of protocols

. An F

queri

P REST API to submit SPARQ
es, with two urls

- A protocol for SPARQL endpoints to
discuss between each other

. Let’s take a look at the HT TP REST API
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The SPARQL HTTP REST AP

- Given an API endpoint http://endpoint.org

More on CONSTRUCT/

+ SPARQL queries INSERT on next slide
. http://endpoint.org/spardl

- Submit a read-only SPARQL query (SELECT/CONSTRUCT/ASK/
DESCRIBE)

- http://endpoint.org/update

. Submit an update SPARQL query (LOAD/INSERT/DELETE/DROP/
COPY/MOVE)

- Direct action on RDF data (at url http://endpoint.org?graph=graph_name)

- GET request: returns a whole graph Most triple stores organize the

- PUT request: replaces a whole graph  FeE 18-S =0 a1 612l kel iy = [olo1=rete)16) (=
- POST request: adds triples to a graph [FViEHainielfA=1ale slellakrelasAs Zlrzl=1

- DELETE request: deletes a graph
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http://endpoint.org/dataset

CONSTRUCT and INSERT
Queries

- The two following queries have similar syntax

. generates In output new triples
derived from the current RDF dataset

. Inserts to the RDF database new triples
derived from the current RDF dataset

- They are often used for
. ETL (Extract / Tranform / Load)
- Refactoring (e.g. change vocabulary)

- Ontology inference (see next)
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An Example of INSERT

Use CONSTRUCT instead of
INSERT for a construct query

A graph pattern to
INSERT construct new triples

{

2a foaf:friend ?b
foaf:knows ?Db
?b foaf:knows ?a

- This query uses the
vocabulary friend of a
friend (foaf)

} - This query stances that if 7

WHERS a is friend with ?b then

{|?b foaf:friend ?7al} L

- the opposite is also true
A graph pattern to - they know each other

match triples and store
data to variables 50




Vocabulary,
RDF Schema and
Ontology



About Vocabulary

 Depending on the data you hold, you may need various vocabulary

You may create your own
But someone may have done the job for you !

e There are some W3C standard vocabularies

RDF and RDF Schema (RDFS)

geo for geographical data (e.g. longitude / latitude)
SKOS, the simple knowledge organization system
XSD, data types from the XML standards

e And some other well-established vocabularies

Foaf (Friend of a friend) to describe human relations

Schema.org to casually describe misc. resources such as public
facilities, websites or drugs (aimed at being a general purpose
vocabulary for RDFa and Microdata)

Dublin Core to describe bibliographical resources

DBPedia, Yago, two general-purpose vocabularies, used for online
encyclopedia
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How do | find a
vocabulary ?
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Find a vocabulary on prefix.cc

popuiail

Example of RDFS
e Used to describe RDF prefix.cc shows us the
, ranking of most
schema (we'll see later) o R popular vocabularies

10.

e W3C recommandation 1.

12.

OO SN OY WV B W N e

14.
15.
16.
17.
18.
19. »
20.
21.
22.
24.

25.
26.

o4


http://prefix.cc
http://prefix.cc

ene < im prefix.cc ¢ h & O [

rdfs

= http:/ /www.w3.0rg/2000/01/rdf-schema# Q

Add alternative URI

R

ttl xml rdfa sparql txt json jsonld vann | lov | prefix.cc

u DERI Galway
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I
§
o
>

eve < in e O [&
l

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

@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> .

@prefix owl: <http://www.w3.0rg/2002/07/owl#> .

@prefix dc: <http://purl.org/dc/elements/1.1/> .

<http://www.w3.0rg/2000/01/rdf-schema#> a owl:0ntology ;
dc:title "The RDF Schema vocabulary (RDFS)" .

rdfs:Resource a rdfs:Class ;
rdfs:isDefinedBy <http://www.w3.0rg/2000/01/rdf-schema#>
rdfs:label "Resource" ;
rdfs:comment "The class resource, everything." .

-

rdfs:Class a rdfs:Class ;
rdfs:isDefinedBy <http://www.w3.0rg/2000/01/rdf-schema#>
rdfs:label "Class" ;
rdfs:comment "The class of classes." ;
rdfs:subClassOf rdfs:Resource .

rdfs:subClassOf a rdf:Property ;
rdfs:isDefinedBy <http://www.w3.0rg/2000/01/rdf-schema#> ;
rdfs:label "subClassOf" ;
rdfs:comment "The subject is a subclass of a class." ;
rdfs:range rdfs:Class ;
rdfs:domain rdfs:Class .

1 §

rdfs:subPropertyOf a rdf:Property ;
rdfs:isDefinedBy <http://www.w3.0rg/2000/01/rdf-schema#>
rdfs:label "subPropertyOf" ;
rdfs:comment "The subject is a subproperty of a property.
rdfs:range rdf:Property ;
rdfs:domain rdf:Property .

-

-

rdfs:comment a rdf:Property ;
rdfs:isDefinedBy <http://www.w3.0rg/2000/01/rdf-schema#>
rdfs:label "comment"® ;

rdfs:comment "A description of the subject resource.” ; W t th t tI
rdfs:domain rdfs:Resource ; e ge e u r e

rdfs:range rdfs:Literal .

rdfs:label a rdf:Property ; verSion Of the

rdfs:isDefinedBy <http://www.w3.0rg/2000/01/rdf-schema#>
rdfs:label "label” ;

rate.domain rateihescarce 1 vocabu Iary !

rdfs:range rdfs:Literal .

-

Display & menu
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Wait, how come a
RDF vocabulary is
described in RDF ?

o7



Ontology: Schema for RDF

. It I1s possible to describe the Schema of RDF
data

- We call it an Ontology

- The schema itself is stored in RDF, using some
standard vocabulary (W3C recommendation)

- RDFS: The simplest vocabulary Let’s take a look
. OWL: Very complex, and complete  EhRaSElE
. SPIN: express rules using SPARQL

- These Ontology languages are real language

It Is possible to express
a large part of programs

- Toward model-driven development right in the ontology !

- It Is iImportant to define the ontology in your
RDF database so that anyone can understand

your data
58



Basics of RDFS

- Similar to object-oriented languages

- RDF resource have classes (typing system)

- Types are organized in hierarchy of subclass / superclass

. The kind of properties that an object of a given class can
accept is well defined

. An

- Pro

. But with some differences

RDF resource may have more than one class

oerties are first-class objects, that is, the properties of

an RDF resource define its type

- Yet, this makes object mapping super-easy

. For

example the library “"dotnetrdf” enables direct mapping

between RDF objects and C# classes
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- This is called inference

. Inference rules can also be

How Ontologies are used:
Inference

- SPARQL engine do not (usually)
check the Ontology on the fly

- Instead, one use Ontology reasoner
to generate extra RDF triples

expressed in SPARQL
(CONSTRUCT query)

Ontolo . .
SPIN is a vocabulary that ~ S The inferred triples
enable to use ontology rules Sl are part of the RDF
written in SPARQL database !
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Example of RDFS Inference

bodic:Vehicle a rdfs:Class.
bo' . - - o o - o
rdfs:subClassOf bodic: Vehlcle Schema part
bodic:Plane a rdfs:Clas ;
rdfs:subClassOf bOdlC\Y;

'data:myCar a bodic:car.l

hlcle

] Data part

This triple is generated by a RDES reasoner by inference from

the two triples above.

o1



About Iriple
Stores



What i1s a triple store 7

- We know how to
- Serialize RDF data with Turtle
- Query RDF data with SPARQL
- But wait -
- How do you make a SPARQL endpoint ?

- A SPARQL should be very slow if it has to read
multiple RDF files (e.g. Turtle / RDFa)

are that provide both

- SPARQL endpoint
. Quick access to RDF data
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Sesame (rdf4).org

Open-source, written in Java e

Supports plugins

Several fU nctiona I Ities Sesame is a powerful Java framework for processin:
. l l handling RDF data. This includes creating, parsing, s
- Java RDF framework to program matical Iy work inferencing and querying over such data. It offers ar
. API that can be connected to all leading RDF storage solutions.
with RDF data

Triple Store Server (Java weblet for servers such
as Tomcat or Jetty)

Inference in RDFS (hot OWL) News ?°W“‘°a
Sesame 2.8.1 and 2.7.15 released Joucan o
Orlglna”y developed as a reseaqa rCh prOJeCt ::.:r‘rnf:: 2015 - we are pleased to announce two parallel releases of via Sourceforge
. . Sesame 2.8.1 is a the Latest stable release which addresses about 13 n
European Union project On-To-Knowledge cowtt et oo et o rowviiesn

the distribution Files.
(2000-2002) — S

Developed by the company Aduna (Dutch) for the

Distributed as Java weblet (war)
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Apache Jena (Jjena.apache.org)

- Open source, written in Java
- Several functionalities

- Java framework to manipulate RDF Fy——

data Stand alone: makes it f““““ Ao Wi W O

_ super-easy to install and
- Triple store server

run ! (a single jar)

. Inference in RDFS ans OWL

+ Apache Jena

. Research project O e Lk Dot pbcatons,
- From Hewlett-Packard’'s Semantic

Web Research Lab
RDF

- The most popular project among
researcher, therefore supports
several cutting-edge plugins
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AllegroGraph (franz.com)

Closed-source, written in LISP l‘}_{;;x;’ly:

3indings in most language —
Commercial database from
Franz.inc
High performance = :
Powerful inference (RDFS, =
RDFS++) i
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Virtuoso

(virtuoso.openlinksw.com)

Open source, written in C

Originated from the Finish database ecosystem in

1998

Not only for RDF, also supports relational data
. Supports RDF and SPARQL through mapping to

relational model and SQL

Multi-purpose server, notably:

Database (based on object-relational model)

- Web application server

- Web content management system

Usually seen as the fastest and most scalable triple

store (used by dbpedia)

However it lacks powerful inference functionality

like Apache Jena and Sesame

o7
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Virtuoso is an innovative enterprise grade multi-model data sen
enerprises & individuals. It delivers an unrivaled platform agnor
management, access, and inlegration.

The unique hybrid server architecture of Virtuoso enables 10 ¢
distinct server functionality within a single product offering that ¢
areas

« SQL Redational Tables Data Management (SOL RDEMS)
* RDF Relational Property Graphs Data Management (RDF T,
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Weaknesses of RDF



Walit, Isn't there a contradiction 7
‘ ' Triple Store
Centralized data

here Is not no contradiction, but let’s face It,
you need a database for high query performance

- Yet, SPARQL endpoint can collaborate (federated
gueries)

Semantic Web
Distributed data

- But those are slow, and often turned on by
publicly available endpoints
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Is The RDF Toolchain too Disruptive ?

- In order to make your website RDF-ready you typically need
- A triple store

- A SPARQL engine
. Some RDF libraries (client and serve side)

- An ontology reasoner

- This is a lot | And most people are not familiar with these
technologies

- RDF libraries are often buggy and slow

- Moreover performance are often poor

- Triple store are often slower that RDBMS or other NoSQL
(e.9. MongoDB) counterparts

Not a good fir
- Ontology reasoners are very slow to execute

for large tabular
- RDF text formats, even Turtle, are very verbose

data
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s RDF 1.1 a Good Data Model 7

- RDF i1s very simple and often qualified as “elegant”
- Yet it has some weaknesses:

- 1t lacks native basic data structure such as sorted
lists and sets

- It Is very verbose by nature

- it relies heavily on “blank nodes”, often used
Inconsistently

- the notion of “graph” often seem as an afterthought

- W3C recommendations are very hard to read (it
does not have to be this way)

. JSON-LD tries to address these issues

- This a (new) W3C recommendation too http://
www.w3.org/TR/json-ld/#basic-concepts

- The JSON-LD toolchain is much simpler too

71

RDF 1.1 added
support through the
RDF vocabulary and
some syntactic sugar

It feels like they
have been added
for SPARQL



http://www.w3.org/TR/json-ld/#basic-concepts

Some Articles on RDF
Pro/Cons

- About the weaknesses of RDF (from on major
designer of JSON-LD)

- http://manu.sporny.org/2014/json-ld-
origins-2/

- Successful integration of RDF

. https://www.ibm.com/developerworks/
community/blogs/c06ef551-0127-4830-

al04-cddO2blcee3dl/entry/
february 3 2014 1 47 pm?lang=en
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http://manu.sporny.org/2014/json-ld-origins-2/
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| want to Publish my Data.
Where do | start 7

It iIs enough to upload your file to the
Internet with a link on your Web

page !

With an open license

.. yet you can choose to be kind to data consumers
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The Levels of Open Data

-1 star: put on the web with an open license

. 2 stars: use a machine-readable, structured format

- CSV or Excel, not HTML or PDF Nep @ DATA.
. 3 stars: use free format 3252;:‘:2338&@ |
- CSV or OpenDocument (ODF), not Excel gg;gf;em”“‘ ’
- 4 stars: use RDF, or any compatible W3C recommended ISYQUEnEedA?f5 4l
format

- May not be relevant for all kinds of data

- Recommended for meta-data like information (in this case |
would recommend to embed triples in HTML pages with

RDFa or MicroData)
- You don't have to do it yourself !
- B stars: link your data with other sources

- Best for RDF-first data. It requires a lot of effort to convert

legacy data to linked RDF -



Useful Tools and Services

- CKAN Data Catalog

- A CMS to organize and publish data to the Internet, with an
open license

. Usually self-hosted
- BODIK’s CKAN

. BODIK is to provide with CKAN hosting service, as well as
consulting services to use It

- BODIC.org

- We are proposing a service to publish easily your data as 4-
star open data

. It works hand-to-hand with CKAN data catalogs

- |t makes 3-star open data accessible via HT TP API, using
W3C recommended technologies
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