Introducing Linked Data And The Semantic Web

<http://www .linkeddatatools.com/semantic-web-basics>
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1) Semantic search®?

Seeks to improve search accuracy by understanding the searcher's intent and the contextual meaning
of terms as they appear in the searchable dataspace, whether on the Web or within a closed system, to
generate more relevant results. Semantic search systems consider various points including context of
search, location, intent, variation of words, synonyms, generalized and specialized queries, concept
matching and natural language queries to provide relevant search results. Major web search engines
like Google and Bing incorporate some elements of semantic search.

Guha et al. distinguish two major forms of search: navigational and research. In navigational search,
the user is using the search engine as a navigation tool to navigate to a particular intended CHFHIE.
Semantic search is not applicable to navigational searches. In research search, the user provides the
search engine with a phrase which is intended to denote an object about which the user is trying to
gather/research information. There is no particular T-F#E which the user knows about and is trying
to get to. Rather, the user is trying to locate a number of ThFWEs which together will provide the
desired information. Semantic search lends itself well with this approach that is closely related with
exploratory search.

How Does It Differ From The Web As It Is Today?
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But Where Do I Start?

Graph Data RDF Data Modeling Semantics

R et

» Tutorial 1 Introduction To Graph Databases - gives a brief overview of the way

in which the semantic web stores data.

» Tutorial 2 RDF - A Quick Start - an introductory look at Resource Description
Framework (RDF), the format the semantic web uses to store data in graph

databases.



» Tutorial 3 Semantic Modeling - introduces the key aspects of describing data

with meaning, or semantics - and the tremendous advantages this can offer.

» Tutorial 4 Introduction To RDFS & OWL - the key syntax the semantic web uses

to encode semantic meaning into data.

» Tutorial 5 Querying Semantic Data - how to query published semantic data using
SPARQL protocol - the means to harness the immense discovery capabilities of

the semantic web.

Tutorial 1: Introducing Graph Data

SWe 7127 A dejxl Boprt ofuch ZEAF SWol Aojel 170 AEYa]ls FAls| o]
P gotd, WA 2719 diolg AAARHREE olsfsiof sttt weba WA, SWel ©ojE
X%} @ H9l graph databasefE| o}gC}.

After this tutorial, you should be able to:

m Describe in basic terms what the semantic web is.

m Experience the paradigm-shift of storing information as a graph database, rather
than a hierarchical or relational database.

m Understand that the semantic web of data is defined using Resource Description
Framework (RDF).

m Understand the basic principles of RDF statements and how they can define data

graphs.
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2) defineo]&+?
- To state the precise meaning of (a word or sense of a word, for example).

- To describe the nature or basic qualities of; explain:
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1.1 Introducing The Graph Database
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An Example Of A Data Graph
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http://dbpedia.org/resource/Billie_Jean has a singer whose value is Michael Jackson

» Subject: http://dbpedia.org/resource/Billie_Jean (URI)
» Predicate: http://www.example.com/terms/singer (URI)
» Object: Michael_Jackson (Literal)
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1.3 A Starting Example Of RDF

01. <?xml version="1.0" encoding="UTF-8"?>

02.

03. <rdf:RDF

04. xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax—ns#"
05. xmins:dc="http://purl.org/dc/elements/1.1/"

06. xmins:region="http://www.country-regions.fake/">

07.

08. <rdf:Description rdf:about="http://en.wikipedia.org/wiki/Oxford">

09. <dc:title>Oxford</dc:title>

10. <dc:coverage>Oxfordshire</dc:coverage>

11. <dc:publisher>Wikipedia</dc:publisher>

12. <region:population>10000</region:population>

13. <region:principaltown rdf:resource="http://www.country—regions.fake/oxford"/>
14. </rdf:Description>

15.

16. </rdf:RDF>
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1.3 The RDF Statement (Triple)
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m Subject: T-shirt;
m Predicate(®+= property): color;
= Object: white.
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01 .<?xml version="1.0" encoding="UTF-8"?>

02.

03. <rdf:RDF

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

05. xmins:feature="http://www.linkeddatatools.com/clothing—features#">

06.

07. <rdf:Description rdf:about="http://www.linkeddatatools.com/clothes#t—shirt">
08.

09. <feature:color rdf:resource="http://www.linkeddatatools.com/colors#white"/>
10.

11. </rdf:Description>

12.

18. </rdf:RDF>
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»s What a data graph is.

m That the semantic web is a giant, global data graph defined in RDF (Resource
Description Framework).

m The all-important shift in thinking from storing data in relational, or hierarchical
models to a storing in graph models.

m The subject, predicate and object in terms of basic data graphs and RDF
statements.

m A basic familiarity with the layout of an RDF document.

Tutorial 2: Introducing RDF/XML

graph data modelo] SWollA Hlo|H & A74fst= RRoj2fH, RDFE 151 WEs 2]
of. o FolA, 2= graph data® RDFE @t o|& 2= RDF/XML - <dojA 7t
F 471 = RDF =5 £9 skt - & AREste] 2= HojHE Af/dst=dl Zash 7|

rl

2 ES AYE Aojt.
oju] of8|F2 graph database®] 7| @& AWy, ASFY HAY foly =Hy 2 A
491 dlolg A7 YFEjet o]ZlS "l ® of EQtr}.

o|A] ZIH5tA] RDF (Resource format)2 AtmHE 1, ZA|(subject), <o](predicate F%=
property), 12]12 ZAA|(object)2 ©]F0|%l X|AlZ5 OB AoJst=Alo] e = Fotxte
o, subject—>predicate—>object relationshipS tripleo]2t H20t= 7z A9ttt Esh o
2j&2 RDE7E AlHY glo]g o] 45 155k 7] ZWolets A= viglt

ol A A, oj2l¥e I BAK ofeli A RDF AIAES PESHE WL 8l 2ol
ng ALgsto] IAES AAROR ofs|E & YA P Zolch 1

jl

N

o ofei ool *7}6}% 200 S5 329 § 20D Fo2 o
2ol

K

9ol 82 /M B 2T 2 Y, WA I3 RDF CHFWES] o2 7pxln
opur]2 FHel.

o

oA

2.1 Building An RDF document

>Add The RDF document Root Tag
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<rdf:RDF
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax—ns#">

1.
2
3.
4. <!-- Body Code Omitted ——>
5.
6.

</rdf:RDF>
Aol oo A= F WA EollA, o2 EFEEE W3.org namespace?l
http://www.w3.0rg/1999/02/22-rdf-syntax-ns#
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et
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]
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= v]ga7|H#E namespaceolt}t. oS E5of, ‘"wikipedia.org"s= Wikimedia Foundationo] %G 0}14
namespace©|t, "en.wikipedia.org’s= o] Amo]A0] Qli= Jojt §7|mt]o]9] o] Folrt.

o] FHEO|XN namespaceE HESIL 9l RDF node’} vtz o] RDF ChFHIEQ]
roots nodeo]t}.

>Add A Statement



RDF thfHlEo= st o9l AJAlwo] =etd & ot HHshA &2l stus F7tg A
oltt. RDF/XMLof|A ZFAl(subject)E 7°J5t= Y2 <rdf:Description> tags AR&5t= 7
ojlct. ths Zol &2 M XAES F7H6] AR

01. <rdf:RDF

02. xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax—ns#">

03.

04. <rdf:Description rdf:about="http://www.linkeddatatools.com/clothes#t-shirt">
05.

06. <I-— Statement Code Omitted ——>

07.

08. </rdf:Description>

09.

10. </rdf:RDF>

QoA & Aoz [®IH <rdf:Description> tag’t 2Ju|st= 71 7rHAsHA| oA o2t

" ZAF  t-shirto] tfstoi(about) Jo|(describe)sty, 179 {UF D
http://www.linkeddatatools.com/clothes#t-shirt o|c}.”

EX-A]
<rdf:Description>2 about &40 98] XA = resourced] st URI AHE zZta 9]
container o]t} th29] oAl Z+ZHO] resources+ booksO]

al,
olt}. Zalm Zhzko] Aol sho] Axtet HolAl 4u mEE o] Yrt.
Source

<?xml version="1.0" encoding="UTF-8"?>

<rdf:RDF
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:lib="http://www.zvon.org/library">

<rdf:Description about="Matilda">
<lib:creator>Roald Dahl</lib:creator>
<lib:pages>240</lib:pages>
</rdf:Description>

Il 9]o] <rdf:Description />9] ® o2 ®7|W:
<rdf:Description about="Matilda" lib:creator = "Roald Dahl" lib:pages="240" />

<rdf:Description about="The BFG">
<lib:creator>Roald Dahl</lib:creator>
<lib:pages>208</lib:pages>
</rdf:Description>



<rdf:Description about="Heart of Darkness">
<lib:creator>Joseph Conrad</lib:creator>
<lib:pages>110</lib:pages>
</rdf:Description>

<rdf:Description about="Lord Jim">
<lib:creator>Joseph Conrad</lib:creator>
<lib:pages>314</lib:pages>
</rdf:Description>

<rdf:Description about="The Secret Agent">
<lib:creator>Joseph Conrad</lib:creator>
<lib:pages>249</lib:pages>
</rdf:Description>
</rdf:RDF>

Output

Author Title Pages
Roald Dahl
Matilda
240
Roald Dahl
The BFG
208
Joseph Conrad
Heart of Darkness
110
Joseph Conrad
Lord Jim
314
Joseph Conrad
The Secret Agent
249

= olsivt WUIR? A% sielEAI

>Add Predicates
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01. <rdf:RDF
02. xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax—ns#"

03. xmins:feature="http://www.linkeddatatools.com/clothing—features#">

04.

05. <rdf:Description rdf:about="http://www.linkeddatatools.com/clothes#t—shirt">
06.

07. <feature:size>12</feature:size>

08.

09. </rdf:Description>

10.

11. </rdf:RDF>

o] 7THIA &2 BAL s DA o] FAl= <featureisize> Ej0]Fo = Z]aH 3t
7N £42 2t dou, o] £49 EAF 32 120t} RDF F#&0]=2 o]7lo] vtz X|A|E

(statement)o]

22]al 3R Eof o] £7J0]

20 ofuzt o] AR AMREE 4730159 namespaced]
o5t URIZ} BAJE0] Qrjs 7S

02, T-shirte] AZQl color £4& sttt ¢ or21 o] F7ts| BAE

01. <rdf:RDF

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

03.

04.

05. <rdf:Description rdf:about="http://www.linkeddatatools.com/clothes#t—shirt">
06.

07. <feature:size>12</feature:size>

08. <feature:color rdf:resource="http://www.linkeddatatools.com/colors#white"/>
09.

10. </rdf:Description>

11.
12. </rdf:RDF>

o] <feature:color> &£749] B <feature:size>} H20H= 71S A9FS Zlojt}. At ©
oM = A 3k 127F QIGE whHof, o] Zol= & t& A|AE9 subject(ID)E A&
stes A|Asl At ol2igh myo] &2 Zo|t}t. RDFOJA] object= ©& AAlZol Q=

ottt of
subjectE2 Atx3sh 2 9lct

M &4 rdfrresource= C+E rdf:Description elemento]d] 7A9Jst1 9l resourced]
aboutst B E QAalsiigl A€ 4 i}

Book Sample

<rdf:Description about="RD">
<lib:firstName>Roald</lib:firstName>
<lib:surname>Dahl</lib:surname>



</rdf:Description>

<rdf:Description about="]C">
<lib:firstName>Joseph</lib:firstName>
<lib:surname>Conrad</lib:surname>

</rdf:Description>

<rdf:Description about="Matilda">
<lib:creator rdf:resource='RD'/>
<lib:pages>240</lib:pages>
</rdf:Description>

<rdf:Description about="The BFG">
<lib:creator rdf:resource='RD'/>
<lib:pages>208</lib:pages>
</rdf:Description>

<rdf:Description about="Heart of Darkness">
<lib:creator rdf:resource='IC'/>
<lib:pages>110</lib:pages>
</rdf:Description>

<rdf:Description about="Lord Jim">
<lib:creator rdf:resource='|C'/>
<lib:pages>314</lib:pages>
</rdf:Description>

O] E20 3 Zo}71A], <feature:color>Q] &4 3¥x] &of 9= xmlns:featureo] ©o]0]
n3tg]o] 9tk Zw o|sfstojof trh ThA] WalA], xmins:feature?] o]Za]AEod|= olO]

size®} colorgh= £7d0l50] 2o} lth= ZlojHt.

Il RDF ChFWEC] Q& A] £3 of2 RDF AARoIA 449 AN fxg 2 Ak
o]l RDF ZHASOAL /fddoz EaAlg & ok

7rstA "o] F£A|= ID7} http://www.linkeddatatools.com/colors#white?l

o
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2.2 Breaking Down The Statement
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1. <rdf:Description rdf:about="subject">
2. <predicate rdf:resource="object" />
3. <predicate>literal value</predicate>



4, <rdf:Description>

oju] oYL A|AE9 FA|(what the statement is about), 22]1 & 7HX] FHEjo] &4
(C}2 RDF RJA] 22 APUstE 2 5h= resources 12|11 2Ag}t of tiste] &4 =9ict.

Z=2 - rdf:Description element:= @2 container Qrof| s} o]Ate] A|A|2E RAsst &
UA &5t ok 9ot 22 A¥rAQ FEldl= AN §F I &4du 3 JHY A &,
literal®} resource, F ZHX|7} e LS FAIE AEst= F 719 R|AlEo] 2=
c}.
2.3 A More Thorough Example

ool T cofelo] A Y Boh BAE o2 HSobrt uAk

01.<?xml version="1.0" encoding="UTF-8"?>

02.

03.<rdf:RDF

04.

05.xmins:dc="http://purl.org/dc/elements/1.1/"

06.xmins:region="http://www.country—-regions.fake/">

07.

08. "http://en.wikipedia.org/wiki/Oxford">

09.<dc:title>Oxford</dc:title>

10.<dc:coverage>Oxfordshire</dc:coverage>

11.<dc:publisher>Wikipedia</dc:publisher>

12.<region:population>10000</region:population>

13.<region:principaltown rdf:resource="http://www.country—regions.fake/oxford"/>

14 .</rdf:Description>

15.

16.</rdf:RDF>
ofelgel ojs|6g ElAEST WY $oFg 7] 9lstel, 9o RDF CiFAES ofefel 2
o] FEE 5 YLAS AAR SIS vl

m Subject of the statement?

» Predicates of the statement(including whether they are resources or literals)?

m Objects referenced by the resource predicates?
o[H RDF Ch®lEso] thal olsi3h, 1710] clole] J2jmet ofd #AZL QeAlS okt
9, of2$-2 RDF graph data® AlWElZE wdlalshs Wyol tietol & Eul7h 24 Zo|

o},



2.4 A Quick Recap Of URIs And XML Namespaces

otof|l A AFE= http://www.linkeddatatools.com/clothes#t-shirtx]3& 2|7} o|A|7HX] A
s &% 1. 93F IDsS Uniform Resource Identifiers, £+ &£oA] URIsg} 220} 2=
O|AI7A] otfdd Adigglo]l AAEe A, £, Aol 1173t IDsg Algst7] ¥ste] URIs
= ARgSl ot

URIs= A AAIR =2 doly wehs 7hsstA 94 RDFQ] A2 d/dst=t YRy
Fastr] gizol, 2= oAl A& URIsol tfsl thA] Am R A}

>XML Namespace URIs

oro] QI RDF ThRHWE of= TfA] 7} HA}L T-shirt size &£7d2 of2je] 7814 ZofA
<feature:size>@ 0|53 7ML QT+ A & & Aok

01.<rdf:RDF
02.xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax—ns#"

03.xmins:feature="http://www.linkeddatatools.com/clothing—features#">

04.

05.<rdf:Description rdf:about="http://www.linkeddatatools.com/clothes#t-shirt">
06.

07 .<feature:size>12</feature:size>

08.<feature:color rdf:resource="http://www.linkeddatatools.com/colors#white"/>
09.

10.</rdf:Description>

11.

12.</rdf:RDF>

J2]a SRR Eo4], of2]E2 217l XML namespace featureg 7J2]st7] st 170
URI http://www.linkeddatatools.com/clothing-features#zt= namespaceS A5t =
A F283of gt

°] namespace?| 542 A Ut 0|59 Bz st WSt ol F=2 Tst
71 gt Zolok IA|RE “size’ o] 59 Bt tE namespace URIs2 ZJolHrtd,
RDF readere 8% 17150] &4 Hi1ol52} stH2te M2 o H4Solzte A2 ¢

A "o

Fot F7IE featureisizeg§ o= &AXgH AHAE ZE URIE 7] #sto], FHsHA| prefix
features J719] A o]£9] namespace URI®I

http://www .linkeddatatools.com/clothing-features#size2 A 4 T}



Note - RDFOJJA] XML namespace URIs= =3t (1) o]& & 71X £S5 8 JLEst=0|
AHgET S8 AHAo] e URIE ¥7] #sto, HAsiAl namespace prefixs 1719
namespace URIZ TfjA|& 4 Q).
OlA| 2]= &AsHAl AH43 Z2tE URIsol sl @& 4 Ao
http://www linkeddatatools.com/clothes#t-shirt
r . o
/ ‘\
! 5
!
http://www.linkeddatatoolg.com/clothing-features#color X \
I %
/ hltp:waw.iinkeddalatouls.comﬁﬂqthing-features#size
LY
b

%
hitp://www.linkeddatatools.com/colors#white .

/ 12
_.//

HAIHAID], o]Z& RDF graph diagrams 2 ¢5H7| URIsE BEHsHs Zo] 4 A=

I
"efstAle ot %5 = H{A(shorthand versions)o] Al AREITHTHA]  ZSHA],
namespace prefixfta AF&st= 7).

ol ¥ el E utxAt of2fE2 thZ9] Yol tisi olshstofof gty

m How to write your own basic RDF T}F % Es in RDF/XML

m Understand how and why RDF uses URIs to identify subjects, predicates and
objects

m How to relate an RDF THRHIE to a corresponding data graph with fully
qualified URIs

Tutorial 3: Semantic Modeling

RDF7} A MAR o=z wg 7153t dolH2 H3Yst] Y5ty §AHsty Tz
23 Al&she §HE], 270] ofd ojoly oJu]E A|F5HAl= A=t ofAl A¥HA



7Hsst Hioly RS HAESIA ZAA (fuss)o] F3IRIX|of sl Fot¥ A}

glol8l & ZHsish= W2 Q7] Jdal FFAQ YWHEo] . oJAdE FolA o" A2 o
© ARG FAIA ot RDF 299 A RAFSH] Ao, olu] 7]E9] fojg 2l W=
FolA o 7Hlg AmeT|R stk

ofzfo] Elo]ZolAl AlWE dlojg wHlo] 1{st S0 2AS YHo], ¥ VK9 YHES
H|n sl Horct

3.1 Comparing The Popular Data Models

Olojg] =elygo] =& ¥y SW 2 7to] SX(features) vl

Example i Query Sematics
Model Data Metadata Identifier .

Format Syntax (Meaning)

. NET CLR | Object Object
Object K B
. Object Property Property e.g. Filename LINQ N/A

Serialization o

Serialization Values Names

Table Primary
. MS SQL, Oracle, Table Cell

Relational Column Key(Data | SQL N/A

MySQL Values L

Definitions Column) Value
e.g. Unique
. . Tag/Attribute 8 . q
Hierachical XML XSD/DTD Attribute Key XPath N/A
Values
Value
Yes, using
Graph RDF/XML, Tutle RDF RDFS/OWL URI SPARQL
RDFS and OWI

*serialization?
In the context of data storage, serialization is the process of translating data structures or object state

into a format that can be stored (for example, in a file or memory buffer, or transmitted across a

network connection link) and reconstructed later in the same or another computer environment.

*XSD?
XSD (XML Schema Definition), a recommendation of the World Wide Web Consortium (W3C), specifies
how to formally describe the elements in an Extensible Markup Language (XML) C}FBIE.

*DTD?

A T-FHE type definition (DTD) is a set of markup declarations that define a TFFHE type for an
SGML-family markup language (SGML, XML, HTML). A TtFHE Type Definition (DTD) defines the legal
building blocks of an XML T}HFWIE. It defines the TFFBIE structure with a list of legal elements and
attributes. A DTD can be declared inline inside an XML T}FWHE | or as an external reference.

*XPath?
XPath, the XML Path Language, is a query language for selecting nodes from an XML THFHE. In

addition, XPath may be used to compute values (e.g., strings, numbers, or Boolean values) from the
content of an XML T}FWIE. XPath was defined by the World Wide Web Consortium (W3C).

3.2 Why Include Semantics In Data? Knowledge Integration

[m]

I AlfIEo] Arpet o] Al RITH, f2= £ HojHo ARIES FUtE R



7b Utk dlolElol AljlE ofujE F7tste 7V 8%t olds Y stue AteHez oY
gt ORIAS] FHol TRl WA 4 Aok= Zlolth. Fdlo] XAl =uQl(domains  of
knowledge)I7t? IIeh o & AdmE

MS SQL
Oscar Winning Films DB

MySQL
Actor Biographies DB

ul
f
|'.

http:/fwwow . oscarwinners. fake http:/fwww . actorbiographies2go.fake

Y oM, F 7H] & AIES2 AR SYAHoZ AAEQCH o AOJEE ARt wtA
o] Oscar 4 @gotoll ozt LS SAESI Qlon, GE APC|Es L dy Jotf
o]

-0 A7lo] tigh ti2o] EojE o] A

TR E o ARESY A Afo|E do]efuo| Ao BekE It k. St WA oS
HOlE Z10] NSS4 ol AP LRI PSS 4nLD 3 Ggol, Y
gxg AHgste] 5UF HHES T Afo|EF AR Foots o] thste] Lok Zolch,

1) Sharing Without Semantic Modeling

gt MS SQL databaseo]il, T &=
2 http://www.oscarwinners.fake 1
En

grelo] et 1Ew o] & AlojEL

2] et v ojgt MySQL databaseo|t}. o] 7
2] 11 http://www.actorbiographies2go.fakeof 7t7}
sdor AAatEa FestalE on 9t

T AlE FOIA Shte RE QA7 Aol of
‘I,

Oscar Winners sitex=
o, 3 IS4 &4

ey
oAz o9 ol5at LA ol g FEE a5t AR At

O

Actor Biographies A[O|E+= AA|ETE ofye} upA o] w2 de2]ec uj o] gisto] bxst
7\*7] 2| AERQE ofyet T50] EAT g3t JAER JHXAL ? ‘:Jr. 1314 o]71o] ZHIEQ]
= s Asto] tfst o]jmst film-plots(F31A), == screen-shot(image)S 7HR|1L QA
.

52 rl

O[F o] & Ato]EZ} 2|4l9] RARc 7|&9] AEA Hlojf ZANA FHT 4 e T

ofsto] Arm A}

= 255 YoM, http://www.oscarwinners.fake®] O] &A= EAH| L] o|F§Z ZHsh



9. a%d os] o e ¥R AL 4 Ace ol ok - o Am

http://www.actorbiographies2go.fake®] MySQL databaseo] A&r&]o] 9)ct.

rir

» £7Fo], http://www.actorbiographies2go.fake®] ©|&Ap7} £QAH|L-E9 Fefolg= 2
sto] O We AYE A8 4L 9lt}. o]7l& http://www.oscarwinners.fakeo] 9= MS SQL

databaseo] A|7%% o] Qlct.

1=9] dolgyoj Ao Q= Hol&& A (joining)

A 258 S3uAoz AN, TefA & HojEH

ojAo] Qx Zk7ho] AJgiuj e} Hgl=E AR5 primary keyS %7|3Hsynchronized)A|Z

siAst7] 1sto o]A&2 mapped&|ofof & Zlo|t}. 2yt ESLO] F
A MY AAELS ARESEL QlThE Zloltt,

n
4n
>
el
o,
|m
N
~N
19
2
)
z
fin)
e
)
d
Jo
N |-rI
pa

Important Point - H|3 X o]1 EHXQ] to]g A|AH
£, 223 A2 o2 golg AEo 3
olzjgt = sjo} WAtolEe] HlojE &
£ HE B2 welo] guHch waby ol
EjHlo| A5 ZHI2A S¥A7I= T ZWS Ba= o

2 8

o]d] RDFQ} semanticsS A7Z|5H7]2 sttt RDFQ} semantic webS AR5t o]2st A
= 2 & ol ol tiste] AR AR - BE A2 AFSHOR O]ROIA|N, £5H0
2 o] FofX|Al =1,

2) Sharing With The Semantic Web Model

AR oA, MA ohgdt g2 Saeh &ojol tish ofsfisto]of

ok

c}:

= Vocabulary — contexts {tof] 97} & dR|st= &5 AHTolH.

= Ontology - 2|2 stod2 AW vocabulary Holl ©0]9l= contextual relationships
5 Aozttt o]AL XA s Aosh= cornerstoneo|ty. 2E2AIS o5ty YT
ZAIA gyntax= OWL (Web Ontology Language)o]®, o]71-& RDFS (RDF Schema)s &
BAA g2 A2, O3 oA dYsr|z gt

*2E2AA?



HEAIARS] digo] = Zofol EAfists ZHAISH ZHEol gt A=A, A
afst 2AR FAolo, 7HL49}2} et BAS EHsHe Aotk eERAL Bl

AROBA AT 4 glon], 1 Aot 54 =Ulold] BAY HolSo] AFHOR mAH Y, 7}
£ 2 91k AAsE maElo] 9ol @ el A4 Meld $§m2 I3 Aolo] A4 B
= zo] it} =, }\]Q_F;l A90] Ex—lo] x}ix—]o] }\loﬂq- =22 517 Ydl *EZXE= MR ﬁﬂl\]xj‘
ES

L
ot
Ju
i)
N
=
ot
Jo
u
rlr
D)
>
o
N
I}

g

Oscar IR ety

Wipn'rng Biographies
Films

Common Knowledge Domain
Film Summaries & Actor Bios

AR, & ACIEEZ &89 ®EAQ vocabularys ZiEsSte, olZlE FHASOlA
(contextually) YX|5H= X}A1E9] Ho]EHE 7|&dt= AL A|FHof sttt} o & o], 0] 'film
title'> & Afo]E @ RoA FUSt Al=(thing)E <]ulstoio} stu{, &of 'actor name' t
‘actor birthdate'®= OFZH7FA] o]c}.

oj2igt #5322 vocabulary2 AREH 8ol 7HAAL Ho]H9 AAA oulE nIL &
Aew, EIF Ho] ot FLS HojEE AT £ AT olst Zute FEE2 base
ontology, = common vocabularyS A5t 9J= T Afo]Eof 95 dojd 4~ Qjtt.

| 9]
ARlog ol & AOJEx oA M2 FAl(communicate)d 4 Qltt.

2
0

2 o9

B % vocabularyZt AR A0 AFE-ECHH(In place):

|‘°‘I

= 5 AfolEX ST Gojo] ofs) Az WelT 5 9

m The Oscar Winning Movies site= on-demand O/LIQE the Actor Biographies site
of uj¢ o]32 HT & qlon, 1 gt EAHst SHst FHulof tisto] Eop KpAgt
ue g2 2 9ok

m The Actor Biographies site 9A] on-demand ®}Al 02 Oscar Winning Movies siteo]
& film plotsZ OJA] #H2F & oW, 7t 2AMNH Feh=oll oisto] o w2 ApA|sH
Au= o-]g A O]r_}

SREES
n FAIAO I LE2 XA ¥ contextual relationships(ZMA S )} ¢j2of, &
VgAYt 2 o]y Fatofl it FrbA AW AR, JSEFY sLR Ixto] Ayt
ofg] 7 w2, vleo] ALY, = AT AAA] s AAtE Fg 55, ASRE 2
2ot FE7E EAIIGAL AAISHR] ZstetE, o] gAts ol Y38 mEEOi(linked



standard terminology)S At8s5to] B4R AHE AS Lo QiTt
= 0|71 T Alo]EZto] ZAst= transformation, mapping, T contracts} <
daf AFglo] o] FojMof gty BE FHIF viE o] QJu]&(semantics)E &0l AJAHE T

e Oa dYolld SW 22419 /g (makeup)o] FSI0]aL, of2{F0] ARE Co]EH|
ojxof ofgA Hsk=Al, 22 YR 2oM AN FE
A BsterlE Bolg Zlolmt

(machlne inference)g o]g

Point Of Interest - &

2482 2E2XE AYstl FHo5he
oj2jio] AET > QA= 5

A o 228 OAS
.

o714 =99 =hd7te] X|AlF-S(cross-domain knowledge sharing)= ©A] € Apo]Eoj
R HEE = Zlo] otyzt, 7]HoA A&t XA baseo|M = AEHO. mfA SW HIs=
A= FolA 2HE ooy FRoTE At A] Fofof gt

H]E Al dolEulolAg AL TEY W, & o Y2 71& Aol Basit sieiets, A
Al AN S 0] Bel o1, HorE ARk, 2l stel @olAl olelelolel o
@ oEEe Hoe 09 AFT A0l

3.3 Metadata Initiatives

AA19] T HQlojA] |o]& HISH= HESF vocabularies, = FAIA ontologies= o]Oo] o}
ofst &2A] - o]& £0°], media terms, biomedical terms, scientific terms - of ti$t ®
& vocabulariesE WEE o2 AR7|HozRH 82 o]§T £ Ut #H U] 4 A
Huw chga pek:

m Dublin Core Metadata Initiative (DCMI) - £3] Z&Ao|11 LdAAQl gof 721 Ojf
ojo] £ &ojd SdsH 24 HUFUA o FA0 dst 2E2AE =1 Qo
mFriend Of A Friend (FOAF) - social networking purposeso] %t= 1n&F
vocabulary/ontology?] 7j¥to] £4-& 9tz Qlct.

= OpenCyc(@EAko] 2) ~ WAPAlo]n FAIRQl A4 L 245 & 2E2AL.

The OpenCyc Platform is your gateway to the full power of Cyc, the world's largest and most
complete general knowledge base and commonsense reasoning engine. OpenCyc contains hundreds of
thousands of Cyc terms organized in a carefully designed ontology.

ol ot By thg ZelolH, St SWol eERAE
Aol ~olX BHE Aok Wol Clet Utk g J1E8 WSS Yob Holck



You should now understand the following:

m The main benefits of semantic data over traditional data models.
»s How a semantic web application might function to automatically link data
between independent data sources covering the same base of knowledge.

m That open standards for common, everyday vocabulary currently exist.

Tutorial 4: Introducing RDFS & OWL

orxo] go]E] THofA vocabulary?} semantics? TEIFHo] w2 XA AT|SHE I, oA
olu]&xt A RDF data modelsg O-F=0 Zagh AAAQ 7[&Z A7sH|= st
RDF datas= RDFS 2] OWLY 2 5 71X|Q] syntaxesE ARE5to] AHIE wlEfH|olH
o} & encoded & 4 T}

A 7oA, Qe AldE wdlut g gol8 g wistshe Bt 7|l ASAA ¥
o] @ JIX]E d|wstgct J2]u ®sk SW HAle Ap8sto 2, glojg ZoE2 Wt By
sPAl 2] 47 SAI7] T A(situation) 2 47f5FACY.

Je2]u BES AFEste], & 719l S5 AAIEZE A2 HolEE TR¥oEHN o]dS
= g BoFQich ol 7}9 ]/\1 2]+ semantic metadata®} 74 RDF Hlo|H &
d(annotate)st=t] AF&E= FAARl syntaxS ZAFE Zlolt}. d2]al T ohg 7o
2] o] flo|HE &®oty Helsks WHS dotE Zojo.

RDF dlo]8&= £ 71X|9] FQ3h AlelAQl RDFSQF OWLS AR&sto] Aldel wEtdo]g e} &
A B=Ech RDFS @F OWL & tf W3C specifications ©]C}.

4.1 A Starting Example
o2{&o] ¥l = Zo] OWLY ofjojtt:

01. <rdf:RDF

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

03. xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"

04. xmins:owl="http://www.w3.0rg/2002/07/ow!#"

05. xmins:dc="http://purl.org/dc/elements/1.1/">

06.

07. <!-— OWL Header Example ——>

08. <owl:Ontology rdf:about="http://www.linkeddatatools.com/plants">
09. <dc:title>The LinkedDataTools.com Example Plant Ontology</dc:title>
10. <dc:description>An example ontology</dc:description>



11. </owl:Ontology>
12.

18.
19. </rdf:RDF>

Alg AMAls] d2{al strjotet. Uzof Amyr]s shot 2=-X|gE, F55)0F st A2 ofAQl
RDF ThFH1EC] headero] o= QIUH F 7He] M=Z& namespaces’} ZgE0] Qb=
Zloltt: 3¥x} =9 RDFS (RDF Schema, http://www.w3.0org/2000/01/rdf-schema#) 1
2] 4HK] &9 OWL (Web Ontology Language, http://www.w3.org/2002/07/owl#)2]
namespaces °|C}.

¢ 7R 252 A2 RDFOAM 289 2E2XS dosts gHolt. 1, 224 &

b9l

ol

AEARN 2224 wAS 2ol EAb dl2A, plant varieties(4=9 §/)S 89
7 =
=2

Point Of Interest - Why OWL, not WOL? When the acronym for Web Ontology
Language (OWL) was first proposed by the working group, OWL was adopted
instead of WOL as it is easily remembered, and suggested wisdom. But confusingly
enough, it is still an acronym that should strictly speaking be WOL.

4.2 OWL Header

01. <rdf:RDF

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

03. xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"

04. xmins:owl="http://www.w3.0rg/2002/07 /owl#"

05. xmins:dc="http://purl.org/dc/elements/1.1/">

06.

07. <!-— OWL Header Example ——>

08. <owl:Ontology rdf:about="http://www.linkeddatatools.com/plants">

09. <dc:title>The LinkedDataTools.com Example Plant Ontology</dc:title>

10. <dc:description>An example ontology written for the LinkedDataTools.com RDFS &OWL introduction
tutorial</dc:description>

11. </owl:Ontology>

12.

13.<!-— Remainder Of CtRUE Omitted For Brevity... ——>

14.

15.</rdf:RDF>



S 2 2A7F ofofofl =EEA] ofofof strete, o] 2 of2|Fo] 2E=EX|0] ELFE 0]
Ae A O Aol ofslist=d =go] 2 JEE ZFAZ|7]0] £ Fioltt
oA, 22l = 2E2A18 g 719 titlex}t gF 7HQ] descriptiong ZA|ZTE. 1ZE |8,
o] E3F ZuhE 784S UEYl= version informationg ZEIA[F O} Sh= AFao|n, of
2o 2ERAE 8 &A1 2E(import)tthil Xl&(state)d o Q= Fholot

Tl o2 ==Xt tgE 2E=AX|0A 2 elementsE AMESITIH, o] o2 F9
2E2A7F O Ao oEsta Ate AS g2l toolst frameworksE s AOjAo=
ZQ3t Zlo|o.

11 Point:

dec: prefix, http://purl.org/dc/elements/1.1/2= namespaceS A2oJst b¥Hx] £ =it
0]71& Dublin Core Metadata Initiativeg}+= namespaceS X511, machine readerso
7 dc:title and dc:description @F Z& AW EEL o] LEZX|oA Aolstu Qi &
2 &1 QJtk. Remember - we mentioned this often used ontology at the end of the
previous tutorial. And, because it's an OWL ontology, it is also defined in RDF.

Just point your browser to its namespace URI to download it.

4.3 OWL Classes, Subclasses & Individuals

2E2A19 A 1xH4 =42 thingsE semantics4 meaningo]| T2t #7/5h= Ziojth. OWL
oA, o]zl BAL& this is achieved through the use of classes 18]1l subclassess At
&5t olF & ot o2 =0 OWLOA = olAZ individuals(instance) 2t F-&tt. 57
st OWL class®] W59l individuals= 3719] class extensiondt 52

OWLO|A class & individualsE #/3t0o] 552 425 s/t e 2&oloh. T sf
L}9] individualo] 3t class®] st @WelH, 7712 machine readero/d] Z2710] OWL class
o ola Zolxl ojeld Eao] 43irtn Lo Ert

An Example

CFA] OWL ontology9] oS WAL oj#ofe F 71X]9] classes?}t subclasses?t 71 H it
La]= 371X]9] plant classesE A9Jstt}: the flowering plants class, shrubs class, 1
2] o] £I7IX] EtAE HEetA R JHA|1 Q= planttype class. T}2hA] planttype class
+ =& plant types®] FA4Y Sef2olh



01.
02.
08.
04.
05.
06.
07.
08.
09.
10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

39.
40.
41.
42,
43.
44,
45,
46.
47.
48.

<rdf:RDF
xmins:rdf="http://www.w3.0rg/1999/02/22—-rdf-syntax—ns#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:owl="http://www.w3.0rg/2002/07 /owl#"
xmins:dc="htip://purl.org/dc/elements/1.1/"
xmins:plants="http://www.linkeddatatools.com/plants#">
<I-- OWL Header Omitted For Brevity ——>

<I-- OWL Class Definition - Plant Type ——>
<owl:Class rdf:about="http://www.linkeddatatools.com/plants#planttype">

<rdfs:label>The plant type</rdfs:label>
<rdfs:comment>The class of all plant types.</rdfs:comment>

</owl:Class>

<I-- OWL Subclass Definition — Flower ——>
<owl:Class rdf:about="http://www.linkeddatatools.com/plants#flowers">

<I-- Flowers is a subclassification of planttype ——>
<rdfs:subClassOf rdf:resource="http://www.linkeddatatools.com/plants#planttype"/>

<rdfs:label>Flowering plants</rdfs:label>
<rdfs:comment>Flowering plants, also known as angiosperms.</rdfs:comment>

</owl:Class>

<l-— OWL Subclass Definition — Shrub —>

<l—— Individual (Instance) Example RDF Statement ——>
<rdf:Description rdf:about="http://www.linkeddatatools.com/plants#magnolia">

<l-- Magnolia is a type (instance) of the flowers classification ——>
<rdf:type rdf:iresource="http://www.linkeddatatools.com/plants#flowers"/>

</rdf:Description>

</rdf:RDF>

Point Of Interest(RDF C}F9E 9] E}dd XA} - You can investigate this RDF t}hFdl

E

further by passing it through W3C's RDF validator,

which automatically

tabulates the T}F%E's RDF subjects, predicates and objects for you. This can



help significantly improve your understanding of RDF. Just click the 'copy to
clipboard' button on the top right of the code excerpt and paste into the validator.

Taxonomy - A Hierarchy Of Terms

22]7F st 712 22l9] ojo]A Gojuf FAE AFHoR Aot Zlojot. SW A[AoA], o]
2]st 8019 AS5S taxonomy2t B2t o332 271 A9J3t taxonomy hierarchy2

|J

plants:planttype

=

plants:flower y plants:shrub

il
— -

An example of a taxonomy hierarchy

Note - £2]= magnolis(53)2} £2& flower S20 EOE HIHLE WEA] U
719 tH= magnoliax= flower 2229 individual(instance) o|t}. 9 o]171? magnolia
L flower classification9] gt Wwo]X|gt, 1712 ¢ o]A} flower subclassificationo] o}y
k. o7 A3 magnolia? ojoF WA EHH o]F2 flower 29

individuals(instances)o] X] subclassification &, T2 Zo] ojlat= 9luojo|c}.
4.4 OWL Properties
OWLO|A Individuals& propertiest W& 9Jtt. OWLO|l= & Z£59] property’t I}
+  Object properties (owl:ObjectProperty): & 7FX] OWL classes® individuals
(instances)?} @& o] 9Q)rt.

- Datatype properties (owl:DatatypeProperty): OWL classes® individuals

(instances)9] literal valuesyt & 9t}

An Example

WA a data type property (one which links an instance to a literal value)2 ZF7}sh



ch2o]|, Magnolia?l &8 Y= species family 9 o]&< Z7}s] HAL

01. <rdf:RDF

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

03. xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"

04. xmins:owl="http://www.w3.0rg/2002/07/ow!#"

05. xmins:dc="http://purl.org/dc/elements/1.1/"

06. xmins:plants="http://www.linkeddatatools.com/plants#">

07.

08. <I-— OWL Header Omitted For Brevity ——>

09.

10. <I-- OWL Classes Omitted For Brevity ——>

1.

12. <I-- Define the family property ——>

13. <owl:DatatypeProperty rdf:about="http://www.linkeddatatools.com/plants#family"/>
14.

15. <rdf:Description rdf:about="http://www.linkeddatatools.com/plants#magnolia">
16.

17. <l-- Magnolia is a type (instance) of the flowers class ——>

18. <rdf:type rdf:resource="http://www.linkeddatatools.com/plants#flowers"/>
19.

20. <!-— The magnolia is part of the 'Magnoliaceae' family ——>

21. <plants:family>Magnoliaceae</plants:family>

22.

23. </rdf:Description>

24.

25, </rdf:RDF>

Important Point - o7]4], 9t o2]& o] object oriented programmerz}td, oj2jEL o}
20 Y H programmatic object classes and their associated propertiesE A§7Ztsf 4l
o230, 2352 OWL classeso] tisll 8z Azt v]lwsty] & Zojoh. J12]X| UMNlQ -

AL date. 99 AAE F5Ho ¥AL 'family’ property: ©JHE class typedt® EYA
olH, class flower (magnolia)?] instanceo] Tg=ct EZL2 FafA9 EOHE instance
£ ©] propertyE ZA %2 & Uth. OWLOIAE= 22sit}. instanceE 7HR|aL Q=
properties?t 17159] class typeso] ofYz} 1759 instanceE 7]&3stth:= Zl
gt o] B, Aq2E2 4H3] M2 o FHAER FUT family’ property— *}%i‘a*

2 9ot

ol
-_

O R an object property (one which links an instance to another instance)S #7}
o BAL 27t S +Fste i o] AE(Magnolia)S A7dH&Qlat TRV £
01717} Q= T2 AlEo] 3t Ystth 3HAH Let's say we're running a shop, and
we want to link this plant (Magnolia) to another plant which we know as the shop
owner is equally as popular). "similarlyPopularTo"2t= propertyS F7}sl| HA}:



01. <rdf:RDF

02. xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax—ns#"
03. xmins:owl="http://www.w3.0rg/2002/07/owl#"

04. xmins:dc="http://purl.org/dc/elements/1.1/"

05. xmins:plants="http://www.linkeddatatools.com/plants#">

06.
07. <!-— OWL Header Omitted For Brevity ——>
08.
09. <!-- OWL Classes Omitted For Brevity ——>
10.

11. <I-- Define the family property ——>

12. <owl:DatatypeProperty rdf:about="http://www.linkeddatatools.com/plants#family"/>
13.

14. <l-- Define the similarlyPopularTo property ——>

15. <owl:ObjectPropertyrdf:about="http://www.linkeddatatools.com/plants#similarlyPopularTo"/>
16.

17. <l-- Define the Orchid class instance ——>

18. <rdf:Description rdf:about="http://www.linkeddatatools.com/plants#orchid">

19.

20. <!-- Orchid is an individual (instance) of the flowers class ——>

21. <rdf:type rdf:resource="http://www.linkeddatatools.com/plants#flowers"/>

22.

23. <I-- The orchid is part of the 'Orchidaceae' family ——>

24. <plants:family>Orchidaceae</plants:family>

25.

26. <I-— The orchid is similarly popular to the magnolia ——>

27. <plants:similarlyPopularTordf:resource="http://www.linkeddatatools.com/plants#magnolia"/>
28.

29. </rdf:Description>

30.

31. <I-- Define the Magnolia class instance ——>

32. <rdf:Description rdf:about="http://www.linkeddatatools.com/plants#magnolia">
33.

34. <!-- Magnolia is an individual (instance) of the flowers class ——>

35. <rdf:type rdf:resource="http://www.linkeddatatools.com/plants#flowers"/>

36.

37. <I-- The magnolia is part of the '‘Magnoliaceae' family —->

38. <plants:family>Magnoliaceae</plants:family>

39.

40. <I-- The magnolia is similarly popular to the orchid ——>

41. <plants:similarlyPopularTordf:resource="http://www.linkeddatatools.com/plants#orchid"/>
42,

43. </rdf:Description>

44,

45. </rdf:RDF>

o], £2]&= URI http://www.linkeddatatools.com/plants#orchid?} H-&0o] Orchid
5= flowers 22|49 A 2L individual(instance)2 o]ttt ofejEo] 22]7}
=22 A9 individual?l Mangnolia instanceZ #ojst wlH o zaHE o]7]2 o]5fg
Al &lsh whet olA|, %29 A M F 7i9] tutorialso] AR, of2fZo] oA
I RDF grapho]| ©2} Orchid 2] Magnolia class instances? o]71E&9]

-

i
i 2] |
R O

oX 4> offt np &2
ne
32 ol

i)
ol



predicates® BojZi Tejng 17 4 Qlia] 2ols) st

Hint: /3188 &Z the family 3211 similarlyPopularTo properties2 UEHJ&= st R
2 J3gjo} 3t Zloltt. family property®t TalsfA], z+zo] plant 02 A2 2 family
type literalss 2ZQIE(point)siiob & Zioltt. 1Al similarlyPopularTo propertyet &
A= the instances’t A 2A]2 mOlEsfo} & Zlojct,

Important - Point Note

2l9] oof|x, 2] similarlyPopularTo object propertyS &£3] 722 OWL ZjA9 2
instances?t2 F335t= a two waysS Zr=r}Orchid®?} Magnolia & ¢} EZ2
individuals ©o]t}). 2= X9t £83F 712 object properties:= two way’} ofd £& Qr} -
17152 they may be one way¥d 4% Yr}= Zlo|o}t. 133 £Q3F 71L& E7H2 OWL
2 A9 instances 7to] Yoju}Xx] <olof SttHneed not be between instances of the
same OWL class). IAHEL 2tX 35| o2 OWL classesd 4 9t}

O|A] o]FZ UHRltt. o &2 3 22 AS oJlistaL Qlojof gttt
+ That RDFS and OWL are W3C specifications with their own standard W3C
namespaces.

0l

+ How OWL headers are constructed and some example uses.
+ How to implement your own OWL classes, subclasses, individuals and
properties.

+ How to build your own basic ontology.

Tutorial 5: Querying Semantic Data
oM ol2i¥-e RDFo| AlMEi~g Frjete W, I4S ety Felohe Wy 27 9
ot AP dlolgHolA9] Eo]ZoA SQLE ARESte] HEst= ZAY, RDF Ho]E9
triplest= SPARQLZ ARg-sto] Helgtth. 2= R 7HA] 72491 H2l & ZAFste] SPARQL
7 SQLS Hlas] 2ot

of

After this tutorial, you should be able to:

= Build your own basic SPARQL queries, step-by-step

m Understand that SPARQL is not just a query language, it is also a protocol

m Understand the XML format in which SPARQL protocol returns the results of
queries

m Try executing some SPARQL queries yourself on some UK government RDF data

m ook ahead to SPARQL+ which has add, modify and delete capabilities

MS SQL or MySQLi} Z2 #AY dolgyo] A2 RE HolHE HMst=t AH&st=.



ghel of2jRo] MEAl ITo| thet ulAS 2+m QIckH, ofeiRe ojn] MS SQL or MySQL
3 2e BAR clojEulolAdA tolEl S AMshEE] AF&sHs SQL(Structured Query
Language, pronounced "sequel")of] Tfsto] A &1 9J& Zlo|rC}.

8]517], RDF data stores 9A| AAl=S9] Hza] 910]Ql SPARQL (SPARQL Protocol and
RDF Query Language, pronounced "sparkle")2 A5t Helsith, 1= X9 SPARQLE

5 o wgadt

SPARQLE W3C standard o], dxj ¥y 1.1 o]c}.

5.1 A Starting Example

old] o]& &5l SPARQLO &S Hojzxs|g

2

c}:

. PREFIX sch-ont:  <http://education.data.gov.uk/def/school/>
. SELECT ?name WHERE {

. ?school a sch—ont:School.

. ?school sch—ont:establishmentName ?name.

g~ W N =

. ?school sch—ont:districtAdministrative
<http://statistics.data.gov.uk/id/local-authority—district/ 00AA>.

@

}
7. ORDER BY ?name

ofgj e o] m&o] A%AUAIY 2K stx| ulel,

o] F2]7} @Y UK government's Open Semantic Databaseo|A] $3§EChH, o =2of|A] 3§
AT 00AA0] Q= Z& stuwo o5 €7 2 Aot tdstA Hals AmE o2,
o|S Y ZAlsH] Aol o2 0]7,101] tisll &orof st=AlE A32ts 2et

Try It Yourself - Copy and paste the above query into the UK government's
SPARQL query endpoint at
http://education.data.gov.uk/sparql/education/query.html and the see the results.
Such an URL is called a SPARQL endpoint in the semantic web world - and is the
way in which the data on the semantic web is published to the outside world in a

query enabled form.

SPARQL Is Similar To SQL

SQLA Y, SPARQLS MEig glojglo) ojmgt a9lRTe ¥g AAXES AFsY] stola
o]

SELECT statementS Ap83}0] query data set2Z¥E Co]EHES XMEHSICE. E3F SPARQL
o 2] dlog AlEA AEE AL A7] ojst 2gjm me attern) %0]5}7]

UQ
=
o))
T
=
o



2]5to] uses a WHERE clauseg AF8-stct.
SPARQL WHERE clause©|A] graph pattern H|oJE{ofA] TjX|=l= ZZ A7] ¢5to,
subject, predicate 12]1l object triple2 /¥ o]A Y9 dlE £ ¢ AAIS] ZALSH

A}

SELECT statement= ¥4 ?name® ZAiHreturned)s A==

ol

o},

Note - SPARQLO|A|, ¥4 o]Z(variable names)2 question mark ("?") symbol2 &%
AHprefix)2 ZH=t}. query graph patternof]4], o]Z&2 ©o]® node®? match &} - 27
0] resource ¥+ literalo] = Aragict.

223k 7jo o] H4 T3t WHERE clause search patterno]] AF8-= 4 9t} - second
query search pattern® objectz. J2ju}t E5F 2238 712 ?school B14~0]|T}. Because a
EXsE URIZF OfX| 7} ofy2} ¥H480]7] =9, o3t matching subject URIE o] FEoO
Hel mE et A Ed 4 len 2 ZAibs 1 ¥4 0|53} mappedd Zolt.

J2og, 219 SPARQL queryollA], ?name HollA A7t 371A] GAHEl} 0fjX] %] =
< Stwolgg g§ At 27t dtd, 2= F7PA QR UfA] criteriag #7192
ool Heg & O At 2 oy 22X Ao, BFA Y g "00AA"DF UfR] &=
WeHE Q- ok URXEE EA T2 AlAT o RN, 2l 919 oA & ¢ zEAQl 4

I

opR|Rte 2, 25 212 ?school ¥4y 25 37RX|Q1 EADE ah =A5[HA], o|® subject’}
ST E 0fX]EH o] WAl AE /A ZS ulstal itk 2L o]Zio] oy Y
2]9] SELECT statemento]] AZFE A ¢Qrouv g ?school’t mapped=ltiete, 7 ZA1t A
Eg 28R oect

oA AAlgH
=3

rOl'

g7 dlolEHo] 0] thsto] Hs) HH of2fF AAaR o7l IAE Zo]

5.2 SPARQL General Form

SPARQL queries = ofefie} & UulA aejE 7l Qlck. o]Zle shijel Hejs ofel A
Mqog NEE L% 9lon, 1 AAMES XHOst= clause or keyword’} Qot= 712 Hox
I Qict



PREFIX (Namespace Prefixes)
e.g. PREFIX plant:
SELECT (Result Set)
SELECT

2 iname

FROM (Data Set)
[
WHERE (Query Triple Pattern)

e.g. WHERE |

<http://www.linkeddatatools.com/plants>

planttype plant:planttype Zname }

ORDER BY, DISTINCT etc (Modifiers)

2.4q. ORDER BY ?name

E&, Qo)A UERd 2 Ay o2

. PREFIX plant:

oAz, St E2 HS

<http://www.linkeddatatools.com/plants>

. FROM <http://www.linkeddatatools.com/plantsdata/plants.rdf>

1

2

3. SELECT ?name WHERE {

4. ?planttype plant:planttype ?name.
5.}

6. ORDER BY ?name

S & st ©A] SPARQL queryE

5.3 Building A SPARQL Query

olE 2= fojejo} Tl SPARQL #2lg &8t

st S A olslisi EAL

FROM <http://www.linkeddatatools.com/plantsdata/plants. rdf>

AFA
=170

e

& 9ck:

HPH S w97 9]5to], 3HLte] o
_1

Al dlole] NME=Z AlAfsl BAb 22]7F oja] oF Fofo A ZgoJsiH plants & shrubs & 2&

2RSS ZH=Z o

Example triple data containing a variety of shrubs and plants, and their family names

Subject

Predicate

Object

http://www.linkeddatatools.com/plants#magnolia

http://www.linkeddatatools.com/plants#family

Magnoliaceae

http://www.linkeddatatools.com/plants#african_lilly

http://www.linkeddatatools.com/plants#family

Liliaceae

http://www.linkeddatatools.com/plants#silvertop

http://www.linkeddatatools.com/plants#family

Aralianae

http://www.linkeddatatools.com/plants#velvetleaf

http://www.linkeddatatools.com/plants#family

Malvaceae

http://www.linkeddatatools.com/plants#manglietia

http://www.linkeddatatools.com/plants#family

Magnoliaceae

22]9] example data setof|&=

571x]9] plants & shrubs7t £0{9Jct.
HE35t= URIOICHZFEAR S ¢ste] URIE AlZo|l} 229

subject= 1 AlE2E

Ay o5 ALY, The

predicater= family nameo|t} - 0|72 @7} HOIiH REZ=2 XA 7Pt 18 o2



$-2]+= literal objectsE AR&SItH - o712 AlFolut #=o] wstA wpo]Z(family name)?l

2A1g2 2ol gick.

o HlojEjet AN B T}

~
o
rok
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ic
uju
)

)
o]l
=
>
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=
fuju
2
_EL
h

Da)
>

Select All Data

WA, 29 folga¥E ZE& plant URIs (subjects) 22]1 plant family names
(literal-type objects)S AEHSr H2]S RS HAL

1. PREFIX plants: <http://www.linkeddatatools.com/plants>
2. SELECT * WHERE

3. {

4. ?name plants:family ?family

5

-

SQL¥ opab7ER] 2 SPARQLOJA] wildcard 'x'= 2E Ojx]g Glo|HES AMRNE=Z 2EHA
Zoltk. olzi0] 29U oujstrl? 927t £ 9] WA Tname 121 amilyE AT
oz, 3 HYe 9 By MEO ofFA Ad" F 7HA #H2¥47t mapped &
subjects, predicates or objectso]] e}, 1 ZutE 2{/HA|Z Zo|t}.

o ud

rlr

olg7 &= HAES AYstAaL, oA 1S Ae¥si ®AL SPARQLE ©A] query
languageTto] otyu}, 2712 Eeh 2 EFo|H of2g9 AnEQOVl g5 &

¢h schemaof] ZatE 28 AlZIth. 2 NE FoA 7P 2] AMEEE FHE
7F XML result format o]t}. ofgfj+= 22]7} H-=o}bZ XML format result set ot}

01. <?xml version="1.0" 7>

02. <spargl xmins="http://www.w3.0rg/2005/sparql-results#"
03. xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
04. <head>

05. <variable name="name"/>

06. <variable name="family"/>

07. </head>

08. <results>

09. <result>

10. <binding name="name">

11. <uri>http://www.linkeddatatools.com/plants#magnolia</uri>
12. </binding>

13. <binding name="family">

14. <literal>Magnoliaceae</literal>

15. </binding>

16. </result>

17. <result>

18. <binding name="name">

19. <uri>http://www.linkeddatatools.com/plants#african_lilly</uri>
20. </binding>



21. <binding name="family">
22. <literal>Liliaceae</literal>
23. </binding>

24. </[result>

33. <result>

34. <binding name="name">

35. <uri>http://www.linkeddatatools.com/plants#velvetieaf</uri>
36. </binding>

37. <binding name="family">

38. <literal>Malvaceae</literal>

39. </binding>

40. </result>

41. <result>

42. <binding name="name">

43. <uri>http://www.linkeddatatools.com/plants#manglietia</uri>
44. </binding>

45. <binding name="family">

46. <literal>Magnoliaceae</literal>

47. </binding>

48. </result>

49. </results>

50. </spargl>

O|ZALZ % 97l 1 o] Wth. 2= Zut NEZF AMEsh= ol XML namespacess
Aolst= AtES £~ 9= root <sparqgl> nodes Zt1 Qth. O 2, 22]9] SELECT
statementoA] wildcard (*)2 AF8387] ©j2of, WHERE clause ©of 9= #Hz] Z2j= &l
oA Add = 78] W49l name 2t ?famllye Aoty dopAlm, olejet A2 Ax
NIES] <head> sectionofA] ZJoJHtt. &, o]Zl5S Hjof] s 2HE = Hasoloh

oAl fEl o5 e Waol Rolml Aus Pich 2zl mWE ojAE 27 A
<result> nodeo] 2JRIEICh. 283 2 9ejo] Hejo] AupolA ofm OjA|E o] 2ojx|x]
OrorCHY 9ot 920 XML ajglelt ojmsh Aube gloks lolot.

o8 22]9 result XMLo] HJo]E|E enclosest?| ¢J5to] <uri> and <literal> tagss
AF238to 23 URI type valuesi} literal valuesS JLE5H= HHHS & 4 Qlth o]Z]e o
2ol Za=2 & o o3t WS o]&sto] ol2fst Ho|EE ZAKparse)stes THE0i%l
AnEQojo] oJESHA & Zoltt. 22yt 27150] of2igt WHS EpolmZetth= AMY 2 2E
H Aot AFEShe A|ARI0] RS10]EA] Tho Uff- 585t

Select Only "Magnoliaceae" Family



Bt AUsHA 22]9] flolg N E=ZFE Magnoliaceae familyo] 43t= Al20hS 2|§A|A
BAL ojE A L7

1. PREFIX plants: <http://www.linkeddatatools.com/plants>
2. SELECT * WHERE

3. {

4. ?name plants:family "Magnoliaceae"

5

-

o2 IEsHA olXeo] HeloA ?family W4E AASH ohgol, 327 tjilo] literal
"Magnoliaceae"s TIXIA|Z7|H o}, oA 22]9] Hel= o™ object match®} o] FA}o]

gre Nskst ofx]2 2898 Zo|o}.

He) 23 A cheut gk

01. <?xml version="1.0" ?>

02. <spargl xmins="http://www.w3.0rg/2005/sparql-results#"
03. xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
04. <head>

05. <variable name="name"/>

06. </head>

07. <results>

08. <result>

09. <binding name="name">

10. <uri>http://www.linkeddatatools.com/plants#magnolia</uri>
11. </binding>

12. </result>

18. </results>
19. </spargl>

WHERE £AZ0|A ?family WS AASNY] diwoll, o2 Aitof] § o4 EXjstA] ko
0, 22]9] <head> sectiono]= ©X] return variableQl ?name, Z2]1 2=2]9] & 7}X]
matching triple patternsgto] &L st =t} - object value@ 2 A3t "Magnoliaceae"S 7}
A1 Q= = Wy @ %= C} Magnoliaceae family ©o|C}.

5.4 Further Exploration

ojfiol= of2|Zof|7l F9o] querying triple data®t Z2X|of tfjsto] Lot¥E A} Building
S
=

E
SPARQL queriesE &5t 212 Oa AFAOIXRE, dojopd 7FA|7F it ofA] of2] 22
SPARQL query”l o|H ez o] Q=xo] tis] & &} oot £tz § W2 Atz



2 9eooM ojzio] AFHEE w2isfaL.

Y A-A L, W3CAIA o] 7o) 182
cf. of2¥ol o]Zlg ujey

ofM A o A thgt 2FT MES A7k
= =
RDF Ho]x|o]A] o] g 512

Aottt ofglE2 W3C9 SPARQL Query Language For

Note - You may like to try SPARQL queries of your own using our linked data tool
suite RDF Studio. RDF Studio has full SPARQL help (including autocomplete of
your queries) to help you write queries as you type.

5.5 What About CREATE, INSERT, UPDATE?

oj2{#o] triple data store2RE HOJEQ subsetsg ¥7] {5t SPARQLY
SELECT-WHERE FEfo] tigt 7|25& ®iet &< 2l ofA7HA] CREATE, INSERT
or UPDATE ¥¥Sg CThRA okoich ol"A gt o]qE vtz IS Al AlHX]
(implemented) 97| wj-=o|ct.

[m]

olu BE ofsstolol Ftt. Helrbsotn, FAA

e ojejzol 2310 chste] AT,
ol £ WSt GAISS ofulE hREe] Qo] AHAIS 7}

1 SPARQL endpointojlA] ©o] g

AAE HOIHE ZlestkAY "etA7le e €Al &2 Zlolt. ESh oj= TAoA 2712
missing requirement Zo] o{AX|L ot - 53] WA o] AS FHA A0
Hots 27225 triple data storesE AR&sRAL Qlal H2]10{(SQL Hlo|E o] A0 A H)

g A1gstol WAskAA T Aol oA ool olAW & AL

T\H new specifications such as SPARUL (SPARQL/Update) and SPARQL+2} Z+2 A=
Ado] olgl FA|E siAst7] Hste] 7Y Fof ARG 7]sAo= ol ZAE HEZ
2ot Zl(solid contender)= OFAl o] 25 23 = 7|Rtol= UEREA] it

al HO o

rlr _|

[e}]
AR

As RDF data’} 202tz g2] AjeiE]7 9ltjet%, Semantic Web frameworksof 2]3]]
ARE =5 574E a winning contenderg 7|tistAL. 22)= 28 WS 7129 Aot

ol

o = UHAIHA], o222 b3t 22 A2 olsiE & lojof itk

m That SPARQL can query RDF datasets, rather like SQL can query a relational
database.

» That SPARQL endpoints are used to query and return data from the semantic
web.

= How you can build and execute simple SPARQL queries yourself.

m Have a starting knowledge of the form in which SPARQL queries return results.

FIN



