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Web Ontology Language

Linked Data And The Semantic Web
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I. Semantic search@t?
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matching and natural language queriesE AF&3stth Googled}t Bing Z-2 Major web
search engines< semantic search® ¥ 7}x] @42 E3tslo] ALR3t1 Qich..

two major forms of search: navigational and research.

(1) navigational search,

the user is using the search engine as a navigation tool to navigate to a particular
intended document. Semantic search is not applicable to navigational searches.

9

(2) 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 document which the user knows about and is trying to get to. Rather,
the user is trying to locate a number of documents which together will provide the

desired information. Semantic search lends itself well with this approach that is

closely related with exploratory search.




The 5 Steps of Google's Semantic Search
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Each step leads to a more semantic web
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The Web Ontology Language (OWL)&?
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Example)

<owl:Ontology rdf:about="#soju">
<rdfs:comment>soju is one of the delicious drink</rdfs:comment>
<owl:priorVersion rdf:resource="http://iis.korea.ac.kr/goods/soju"/>
</owl:Ontology>

<owl:DeprecatedClass rdf:ID="Lemon soju">
<rdfs:comment>it will give you a nice smell</rdfs:comment>
<owl:equivalentClass rdf:resource="#Lemon taste soju"/>
</owl:DeprecatedClass>

<owl:DeprecatedProperty rdf:ID="hasCap">
<rdfs:comment>lemon soju has a cap</rdfs:comment>

</owl:DeprecatedProperty>
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Association —@ Occurrence

Figure 1. Topics, associations, and occurrences
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Topic Maps in Detail

1) Topics

Eo2 A, ZiAl(entity), 7iE & A9 FAIE mIAt Zer EX FAPE 7IA7LE olshst
1 AT & Qe AA|(object) 2 AgH A T3t

A topic is a machine-processable representation of a concept. The Topic Maps
standard does not restrict the set of concepts that can be represented as topics in

any way.

2) Associations

Al BT ool Fojd == to] WA 2Ask=dl ArgEH

Associations are the general form for the representation of relationships between
topics in a topic map.

3) Occurrences

ARNAL EES Hw Aa AHAZ|E oge Fth mmut A 7o) WAL Acjciel
WAL YD 5 Qout choct AL JUEA Qerh oA Ewut xjUg 03_75
= URI(Uniform Resource Identifier) 3} = —"}K}%E( resourceData' Ej1) ZFS 7HX]
o2 =] QIEJUloA &z 4 Qe WE xS ETO] o7y A0l oz Agsh
c}.

Occurrences are used to represent or refer to information about a concept
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4) Scope
Scope is the term used in the topic map standard to refer to a constraint or a

context in which something is said about a topic.

Interchange and the XTM Syntax

I[ISO Topic Maps standardoAls % 71Xl ®B&F wg EHE2 A5t Ak shy:
SGML-based o]l F2 35tt= XML-based ©]t}. A simple example of a topic map in
XTM syntax is shown below.

<https://www.xml.com/pub/a/2002/09/11/topicmaps.html>
What Topic Maps Do
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How topic maps work
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ZHE SO BFEo|t}. o] EFOA+= 7|24 2dlut T79] SGML & d2stil Qo
O, linking& 922 HyTime(Hypermedia/Time-based Structuring Language)g A&t
Att. TopicMaps.OrgoflAl XML} URIsof] gt B 58 fLZ¥H3 sl o

TopicMaps.Org oAl= 2001 %o XML Topic Maps (XTM) 1.0 specification, SO
132505 &Wsidon, e5d XTM2 ot B4 f JF¥os i Ed qf T loi Af
851 9ick. obefo} oHE PEWOR XTME AHESHAC

Eg 13 AMJshr] {ste], 3719l Ed EfQi(Person, Standards body, Standard)g ¢
Be oheat ol otk

<topicMap xmlns="http://www.topicmaps.org/xtm/1.0/"
xmlns:xlink="http://www.w3.org/1999/xlink">

<topic id="person">
<baseName>
<baseNameString>Person</baseNameString>
</baseName>

</topic>

<topic id="standards-body">
<baseName>
<baseNameString>Standards body</baseNameString>
</baseName>

</topic>

<topic id="standard">
<baseName>
<baseNameString>Standard</baseNameString>
</baseName>
</topic>

</topicMap>

oL ©ale] Ex Wolx EW E}RJoR ALRE A 9t 7o) EWEL Oajolr] AEE
tf. baseName 84+ EHS HAFeolsh] Yl AHgste BEH ol§2 Aot 42 &
Al occurrence typeQ = AR shte] EWZ FIIsto] 22|19 371A] instance EE-E0]
o]} occurencesS ZFE & 3ltt=The next step is to add one topic to be used as an

occurrence type and our three instance topics, complete with names and



occurrences]. (o9 fragment= $£]19] topicMap 84 ¢to =z ArQlz]ojo} sic}, Ex
of 9t ET RaSe] &AL Uzlo] Yoh.

<topic id="xml-rec">
<instanceOf>
<topicRef xlink:href="#standard"/>
</instanceOf>
<baseName>
<baseNameString>The XML Recommendation</baseNameString>
</baseName>
</topic>

<topic id="tim-bray">
<instanceOf>
<topicRef xlink:href="#person"/>
</instanceOf>

<baseName>
<baseNameString>Tim Bray</baseNameString>
</baseName>

</topic>

<topic id="homepage">
<baseName>
<baseNameString>Homepage</baseNameString>
</baseName>

</topic>

<topic id="w3c">
<instanceOf>
<topicRef xlink:href="#standards-body"/>

</instanceOf>

<baseName>
<baseNameString>World Wide Web Consortium</baseNameString>
</baseName>

<occurrence>
<instanceOf>

<topicRef xlink:href="#homepage"/>



</instanceOf>
<resourceRef xlink:href="http://www.w3.org"/>

</occurrence>

</topic>

A YR = 719 E- QAE2 Axlo] 227t Hogd “standard" and "person” topic
types?] instancesE E0], the XML Recommendation®} Tim Bray 8¢l EHES THE
th. classE Al &st7] 3§t instanceOf9] AT} topicRef’t classE A 9lst= ELE
AAsH7] flste  ARE®HTE Ao FFsket. 2"t 2= occurrence  type
“homepage”™S A9lst t}20o] 2EA 02 type “standards-body Q] W3CE& ETL2 Aost
C}. 0]71& “homepage” occurrencesS Zr1 QT occurrence Yo 9 resourceRef
QA= occurrence?l resourec?] URIE A-53t Qct.

A EHoZ, + association} role typesE {3t EHES TtE Ohgo, E WS &4
st7]1 ¢lstoq %‘36}%(corresponding) associationsg Tt &£H|ZF Hol Qlth. ofzfje

(e}
fragment= o]2ist 21 HolZx 1 Qic}.

<topic id="authorship">

<baseName>
<baseNameString>Authorship</baseNameString>
</baseName>
</topic>

<topic id="author">
<baseName>
<baseNameString>Author</baseNameString>
</baseName>
</topic>

<topic id="work">
<baseName>
<baseNameString>Work</baseNameString>
</baseName>
</topic>

<association>
<instanceOf>
<topicRef xlink:href="#authorship"/>



</instanceOf>

<member>
<roleSpec>
<topicRef xlink:href="#author"/>
</roleSpec>
<topicRef xlink:href="#tim-bray"/>
</member>

<member>
<roleSpec>
<topicRef xlink:href="#work"/>
</roleSpec>
<topicRef xlink:href="#xml-rec"/>
</member>

</association>

Mgt o2 o] xS 57| 9lstol, A WA association Bt 0f7]A A3

2 type “authorship”of st Zlojt§, “author”(Time Bray) 9% 3t= st 719 E”JJJ(
“work”(the XML Recommendation) ¢1&-& sH= % of2 7o QIr}. associationo] Zrofst
3 9= ETEL2 member element typeE AEsto] HFSHY 900 role typese
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How to Use Topic Maps
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The next step is the question of where the topic map is going to live, that is, be
stored and maintained. For simpler applications storing XTM documents in files
suffices, but for most real applications some form of database storage will be
necessary. Most topic map implementations support some form of database
storage, using various approaches.

Generally, the heart of every topic map application is what is known as the topic
map engine, which is roughly equivalent to an RDBMS database engine, but
designed for topic maps. This component knows how to import and export XTM
(and other topic map syntaxes), store, update, and query topic maps, and so on.
The engine will handle the storage, and any updates will happen through it. For
example, applications that implement a topic map-driven portal will sit on top of
the engine and use it to access the topic map. More advanced topic map
implementations have special frameworks that simplify the work of creating such

applications.

But Wait, There's More

There are three additional features in topic maps that you really need to know
about. The first of these is scope, which can be attached to any name,
occurrence, or association in a topic map. Basically, scope ca be attached to
anything you can say in a topic map. Scope allows you to qualify a statement, but

still express it.

Imagine you are making a topic map about languages, and basing it on the ISO
639 and Ethnologue lists of language codes. In that case you might want to record
that ISO 639 assigns English to the Germanic language group, while Ethnologue
considers it a West Germanic language. This can be done by scoping the
association between English and Germanic with a topic representing ISO 639, and
the association between English and West Germanic with a topic representing
Ethnologue. Similarly, one might use scope to record that what Ethnologue calls
Maldivian, ISO 639 calls Divehi.

Users can then choose to see all information in all scopes, or only those in
particular scopes, basically tailoring their view of the world as they want to see it.

One common use of scope is to create topic maps where the topics have names in



multiple languages, allowing topic maps to be converted between languages at the
press of a button.

Another interesting feature of topic maps is the use of URIs to identify subjects. A
topic may have any number of subject identifiers (URIs) which identify the subject
the topic is about. These URIs should point to resources which describe the
subject to a human; the resources are known as subject indicators. This allows
subjects to be uniquely identified across topic maps and the entire web. For
example, the URI http://www.topicmaps.org/xtm/1.0/core.xtm#superclass-subclass
uniquely identifies the subclassing association type.

This unambiguous identification of subjects is used in topic maps to merge topics
that, through these identifiers, are known to have the same subject. Basically, what
happens is that two topics with the same subject are replaced by a new topic that
has the union of the characteristics (names, occurrences, and associations) of the
two originals. There is in fact a well-defined procedure for automatically merging
topic maps based on this rule. The combination of globally unique identifiers and
the merging procedure makes integration of diverse information sources and reuse

of information very much easier.

One aspect related to this is the published subjects activity of OASIS, which is
developing guidelines for how to create, publish, and maintain subject indicators
intended for wide usage. One example of this is well-known URIs for all the
countries in the world (based on the ISO 3166 country codes), which will allow us
to tell that when you say 'Norway' in one topic map and [ say 'Norge' in another,

we mean the same thing. More on this in a future article.

Putting Topic Maps in Context

A question you may be asking yourself at this point is how something like topic
maps fits into the larger family of XML standards. As I hinted at the beginning,
topic maps are really an add-on to XML, something that adds extra value beyond
what XML itself can do. You can in fact use topic maps without using XML at all.
In a very real way, the two standards are similar without competing. They both
have data models, interchange syntaxes, query languages, schema languages, and
so on. Being developed for different purposes and doing different things well they

can peacefully coexist and complement one another.

The relationship between RDF and topic maps is less obvious, however.
Structurally, they are very similar, and their semantics are very close, although

the distinctions in topic maps between base names, occurrences, and associations



do not exist in RDF. At first glance it may appear that they are nearly the same,
but on closer inspection it turns out that their respective communities think of the
technologies in very different ways, and that features such as scope and merging
actually make them rather different after all. Again, the conclusion seems to be
that they are good for different things, and that there is room for both.

So what should be used where? Generally, use XML for interchange and document
contents, RDF for fine-grained metadata, and topic maps for making information
findable and anything that is mostly about relationships.

Conclusion

So, to sum up, topic maps make information findable by giving every concept in
the information its own identity and providing multiple redundant navigation paths
through the information space. These paths are semantic, and all points on the
way are clearly identified with names and types that tell you what they are. This
means you always know where you are, which prompted Charles Goldfarb to call

topic maps "the GPS of the information universe."

Topic maps also help by making it possible to relate together information that
comes from different sources through merging and published subjects. A future

article will discuss this.



V. Linked Data And The Semantic Web

<http://www .linkeddatatools.com/semantic-web-basics>

Linked Data®} Semantic Webo]zt F9i017}?
WAl o2 Semantic Web2 Web 3.0 o|ty; &, A|ARIES E+= SQllE|E](entities) 78] A=
tlolel & F3st= ygoldt.

SWi& HTML ch@lEd] matelo] 9l HlojEg Algo] 9 Zol ohiel, AZE} 942
& slolef 2L Kol R WzALUE A YA, FRAH AU 990 F o B
& AlnA(thinking) Y55 48 4 Qlojof Tk AAZhoA AL k.

1. Graph Data

SW2 I3 & &Rl Foprt ofyth xHAPZE SWol Aojet 1710] gl S & olsfst
2 Sropd, WA 719) dlojy AAFgw 2Rl graph databaseo] tfsfl dotof c.
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oJEfH|o] A(for example MySQL, MS SQL)—J dlolgA7gdol disted & AZA
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o] al=35tx] ote glojEjH|o]AQ] S3&Ql graph database ©|C}.

2) defineo]2+?

- To state the precise meaning of (a word or sense of a word, for example).

8]= o] dlojEjulo] A0 tfs] ofelRo] astriele, olZo] vz A AMAKCZ SWE A
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Ytk Bt o %2 precedencelt importance® 7t Q= FH 71RO Q4 E(dE2 S0,
data nodes == data tables)o]] tfist 7§ @& Aolstil U
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1.1 Example Of A Data Graph

}“%(thmgS) ] *1E ojd #AS 21 J=AE 7l=stl QU+ AlAF(statements)yt 1
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AS AlZtetsh EK} ojZl2 e .

A ofe] ZH(HIA])eF aLefol(EY]) He] #AE st AAES EHEAL

m Bengiet= 7]} m Bonnie= 1o}, m Bengie®} Bonniex ZAlGLo|C}.

Ho] et 3719 AJAlE2 HolE dize J2{EH, offiet Hoh:
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friendsWvvith
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TESH "Thing 1"9] &7 o]§9] A2 AMAP o= HAIE "Bengie 0|1, "Thing 2"9] &4 0]

9] %ol "Bonnie’o|H, "Thing 1" 7S, "Thing 2" 1YgolE 9ujgitts A & 2
Aot Bo=2, o] & 79 Atz A2 (A “friendsWith™ 7t s E=2 & B3 &5
7711 )Rt He & 2 Qo

A ZQIE - 9Jo] TafmoA s EE 4/ (properties)S UEHATH TfE, 0|72 RDF &
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1.2 Graph Model R|A]&9] o

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)

olA| RDFo] s &opsr] Aof, g} 22 et ofl& A She BAR:

1.3 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>

AF 9o Uhgol ohsh 2stal ol Selt U] ol oAl AR Zolch, Alge o
Al Yot & Zlo] RDF/XML - the XML form of RDF2t= Z19h& o]sfistH % =
l2gste olal 71x] WESol AAY, Lol Al RDF/XMLEHS A2 Zloct,



219l ZEIEA B2 Moz JA|SH RDF/XML(<rdf:Description> tags Ato])S RDF X]A]
w, £+ Oigiz RDF tripleo]2} &ttt o] & 7IA] o]F oA tripleo] 22]7} RDFE ©]
sist=tl 7Md =30l He &ofoldl, 2 olf+ olAol AAES 371K Q42 AJA|&9]
e e AS 9uisty] diwolth: &, AAlZ A Le4Q FAl(subject), £
(predicate), 22]11 Z8A|(object).

Jefme) HEZ o] 37kAI9 14 §olS AgStel, E-M A0 WAL EYPSL Yk oo
Jejmel o chgat Pk

T-Shirt
~ Color
W
White
» A0 T-shirt; n £7d: color; = ZBA|: white.

/]

B4l IQIE - RDF= SWO flojg 3x& Aolst= EOo]X|T, Hlojgo] &0+ ooyt
oulE AA2 JladtR|l= X{H o]A2 uFo| RDFS(RDF Schema)?t OWL(Web
Ontology Language)ollA] C}&7]|=& gict.

ol o= test RDF/XML RAl+& &5l o] /4 aAaEo] tisto] dotH Al

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.

138. </rdf:RDF>

HJ

o]

ZEREA of2fF2 WA 919 RDFOIA ZAl, 474, ZAR7F o]2A FoAE 7w A
of sl 42 otof .



2. Introducing RDF/XML

graph data modelo] SWollA GIoJ8lE A%Jst= “Ho|2tH, RDF+= 275 ¥+ 2
t}. ojo] o2& RDFOIA #A, &7, 2123 A2 mAEE= KAl ool dish
&Aoro ], subject->predicate->object relationshipS tripleo]gt HE2rt=

RDF7} AJdlEl TojEje] 9& R&et 7] Zolah A oir}

Ol FHeh oS 7HA]aL RDF AJA|Zof thah ¢F TAA dotEr|=z ot

2.1 Building An RDF document
>Add The RDF document Root Tag
M A&, RDF root nodeS t}&u} o] X7}sf HAL:

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

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

</rdf:RDF>
219 oo = F WAl ZoA, o2 EFEeHH W3.org namespace?!
http://www.w3.0rg/1999/02/22-rdf-syntax-ns#

2t= URIZ ¥/ = Zolt}. o] namespacex U2 ZA&EE 2]t (reader)o7]] o] Ej 12 23
A Sle(enclosing) tHFRIEZH RDF Ur?rEﬂJE?#% Zat o714 A+g® rdf:RDF tagsol °l
namespace®] ZgE o] Qtt= 712 U F = Zlolth

1) AFYolA namespacedt o2] 579 ALES AXA6H| Yoto] AMSEE A8 MES Ustch mata] o]2ish
AFEES ol§22 R X(referred to)d £ Tt

Namespaces= ¥tAo g OhE oM e 1 o]&2 AAIRE 2 A=E A
ZYo] A2 ZHbE o] &R oy} ARAE9] AW TRl e 7HEOlE
At @, ZF 7REO A 7t =11 7}
2 QAo ohA] 2sliAf, H] Janeso] SlEate Iane Doex= TA] o1 #olch: Doe2h= “J2] namespacesoi| A,
@A) "Jane"2 o] AlFE A HYPst=tl FEotAIT B AFEC]  "global' namespaceo]Al full nameo©]

AFg=lojobgt gt

Q9] thFHEO|A namespaceS EHSIL Q= RDF node’t vt2 o] RDF ChFdlEQ]
roots nodeo]t}.



>Add A Statement

RDF ChRRlEdt siuf olge] AlAlRo] Eabd 4 9ok Zersi Sele sl 2718 2
o|t}. RDF/XMLOJA ZA|(subject)E A ol5t= vlHe <rdf:Description> tagE Al83st= 7l

ofc}. theat o] B A x|AlLS FIte) WAH

01. <rdf:RDF

02. xmlns: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. <l-- Statement Code Omitted -->

07.

08. </rdf:Description>

09.

10. </rdf:RDF>

oJoA B Moz mEE <rdf:Description> tage] o|u]: 7hotelA WafA] crSap ok
"W=  &A] t-shirto]  ojstoi(about)  7J9|(describe)stn], 1719l  Qdst IDE
http://www.linkeddatatools.com/clothes#t-shirt o]c}.”

sttt § FEIl <rdf:Description>2 about &9 95 X]|A % resourceo] T3t URI A

HE 7ty 9l container o]t} Th-Z9 oAl Z}ZH9] resourcesy bookso|il, 1719] Al
BRHURD= Agoltt. 2] zbzbe] Mofl= gt o] XAt #Ho]x] 40t AL o] Qlot.

Book Source Example

<?xml version="1.0" encoding="UTF-8"?>
<rdf:RDF
xmlns:rdf="http://www.w3.0org/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] ® th2 ®B7|W:

<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>

9o chFwEe] Ante chgat 2k

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

Z o7t Huta? Al viYgAch

>Add Predicates

of2i o] ZAo] ofsl FolstEA 1719 183 DS AW FUA, T FA S| o
SIME off A= HOIslAl QSkTh. RDF AAIRAIAE 424 (predicates) Ag3to oF =
Ao £452 Hor.

Zteisll, T-shirte] 44 % shel sizeS Thea} 2o] F7te) WAk

01. <rdf:RDF

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

03. xmlns: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>

9lo] 7HM] & WAL ItAsHA WollA o] FA|: <featureisize> Ej1o]20 2 7]&w &
MY 42 28 Qlen, o] £/449 A 2 120]ct. RDF AZgoj& o]7lo] vtz A|A|Z

(statement)o]

gL 3R Eof o] £440lF
URDPE #AJE 0] Qlth= A

o2, T-shirtd] AWZQl color 48 st o that o] Z7ks) WA

01. <rdf:RDF

02. xmlns: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] BHLZ <featureisize>Q} tEC = Z2 QS Zolth. A ©
H4oM= A L 127F AE REF, o Zlo= = ofE A|AlE9] subject(ID)E& A=
=t olgjeh meo] &2 Zlolot. RDFOIA AXl= O AAld Qe &

St=% A4
Ag xS 2 9

N &4 rdfiresource= 2 <rdf:Description> elementof]A] #AQ]5ti1l Y= resourceo
aboutdt FHE AHst=0 AHEE & o T39] Book Sampleg M HAL:

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

|2
of glct
e} colorgl= &7dolg0] ZatElo] Qltf= Zojtt. meka 949 T-shirt A|A]&2 "o] FA=
ID7} http://www.linkeddatatools.com/colors#white®l XA] &2 A2t Q= ZHF|eE O

=0] feature:colorojegt= o] 59 °F 7H9] £/44S 7HA|aL let'etal Wskal 9l

-

M)

2.2 Breaking Down The Statement
o]9] RDF FWEES AmyE 1, 22{7l i 2 72 KA FH84E
<rdf:Description rdf:about="subject">

<predicate rdf:resource="object" />

1
2
3. <predicate>literal value</predicate>
4

<rdf:Description>

2.3 A More Thorough Example

ol Al W ASo] ALt g Tehm clolelo] A ChRolH B o2 =Sopst mak



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

02.

03.<rdf:RDF

04.

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

A9l o5 B A9 olsiH S HAESHH HE Foprt QlEAS &) Ysto], 29l A
2ol 9§ & QRS 222 Sls) etk

m Subject of the statement?
m Predicates of the statement(including whether they are resources or literals)?
m Objects referenced by the resource predicates?

olAl RDF CHFWIES olaisya, 170] tlojE] Tajme} of® A} YerlS Aokal, of
222 RDF graph data@ A|flElx2 melalshe whylo] cfste] & &u|7h 2yc}

olFl 92l T-shirt RDFOIA ¢HAsHAl A4S 245 URIs: rheo] Tefmol zcha et
2 Qlrk:

3. Semantic Modeling
RDF7} A AAMo= agh 7hsdt doeg #adsty] st folsti 2afn-5a0] »
o

22 Alsshe vrdof, J710] of# ofou} oJulS A|F5HAl= A=t oA AYHA
et diole 222 HEsHA A0l FAAA o tis] Lot2AL.

3.1 Why Include Semantics In Data? Knowledge Integration
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1) Sharing Without Semantic Modeling
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2) Sharing With The Semantic Web Model

AlEE 2EoA, WA theat e £2% ofo] ois) olsisteiol gtk Vocabulary 9
Ontology

= Vocabulary - contexts 7tof] AoJ7} A AX|st= &0 59 Algho|tt.
= Ontology - 2|2 stod2 AW vocabulary Holl ©0]9l= contextual relationships
= A3t o]A2 AAY g AYsl= cornerstone oty 2EEA|E FAAOR A
Olst7] Yolf ArEst= do]= OWL (Web Ontology Language)o]t, ©o]Z2 RDFS (RDF
Schema)E AR Aoz thg oA EYstrlz gitt.

BEOR SolA, AWE mde AlRsto] Lalst £ Jho] AfolEQ] Ale]eE ofE/
wels} stojof shevt?

Oscar NCkor

Winning

f Biographies
Films

Common Knowledge Domain
Film Surmmaries & Actor Bios

-~

HEOE #A, & AOIEEZE 35Y EEAR vocabularys 7iEsto], o]Zla 4o
H(contextually) Ax|st= AHAIEQ] HolE S 7]&st=g Alslojof sttt o2 Sof, 80
film title' F Aol € RE0IA FUF AR(thing)@ ulstoiof stul, §of ‘actor name’
W 'actor birthdate'®= OFFH7HA] 0]

o|2]gt &-53 &5l vocabulary &0j2 H|o]&9] AN oJu]E AL 4 qlon], ESt Y
2lo] oA = FUT HojHE ¥ & Ao FZ2 AaVt £ZL2 ontologyld common
vocabularyg A5l Q1= & APO|EO] 95l UERd Zo|t}. A FA0R o]F F AO|E=
Ao A= wAl(communicate)d 4~ T}

o 1

2 of2]

3

B4 vocabularyZt AXjA A0 AL =ECHH(In place):
"5 AO]EL SAF Golz Aol Ao 4 Ak

m The Oscar Winning Movies sitex= on-demand ¥A1 0 2 the Actor Biographies site
o] % olg= HAL £ oW, T Jsto A SEsH FHuRo tiste] Hod ApA|gt



qNE

uju

A
=

ftlo

& 9t
m The Actor Biographies site 9A] on-demand ®$A1 02 Oscar Winning Movies siteo]
A& film plotsZ& oAl H2|d & 9o, w7t &A Fet=ol st o w2 AbAet

CEE RS

»ol87 o

25t 238 #EFLo|(linked standard terminology)S AM&35t0o], FAIAQl <

S 204 3946& A= contextual relationships(w27He AW)S o]-&sto] et
LJr gsto] st Aoy e FIMA A AW, FdspErgar 2 gl dojd ohydt
w2, 9o Add %_‘, Ev FLet AAAol oS AlAr %‘2} 552 F8 BEES I3

4 lou, Hgolt ol2ie HuE @ichn AYEA X 2 Sic
mo|7le = /\}0157}01] ojln] &Astx 9= transformation, mapping, T+ contractset
gy

olzo{Aot sttt Aupsoz of AfolEo] BE FRE iz ofn]

= Os AdooA SW E=Z X9 F/d(makeup)o] FGlo]il, ofe|Fo] A|HE Co|&H|
ojAoA @A Helst=A], 2]l AX[o] TAA 7|AA FE(machine inference)s 3
’dot= Wsiof thsh vf-E Zolch

3.3 Metadata Initiatives

a

JA19] hQlofA] &ol& HIFASH= BSF vocabularies, = ZAIA ontologies= ©]0]
oFst A - & S0, media terms, biomedical terms, scientific terms - ©of Tjst
& vocabulariesE FtE+= o2 AZ7|HoA Fa=2 o]&d 4 ot E 7HA] o & AmE
il

cheat 2k

B2

= Dublin Core Metadata Initiative (DCMI) - &3] &&%lo]1L
o] F8 olo SHslA 2 WEUA olzf FA0| )3 2E2AE WEW UL,

s Friend Of A Friend (FOAF) - Atd, 259 &5, 08 Arg#e] 37 55 7|&sta 9l
+ 717153 2==X] olt], RDFe} OWLEZ Ahgsto] S 7|=A vocabulary ©]tf.

= OpenCyc(QEAto]3) - AAA A4S 245 w2 A7 Hrje] eE2x ol

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 SWollA 2E=2X]

£ Holshe W SW clolellol 2olA YRE Hste W] o
g Wrt gt 7]e 1

(o)
8¢ otk



4: Introducing RDFS & OWL

oAl ojo]2xt &7 RDF data modelsg the=0] Bt AAA 7o sl LorEA}
RDF data= RDFS 2] OWLY} #Z2 & 7HX]9] LFH(syntaxes)S AR&sto] A|HE 0
Eftolg et &7 Ed(encoded) & 4 Sl

SREXS

L 2 AIA
T o 17

Zlojct.

2]= semantic metadataE 7}x]1 RDF H|0o]EE ZF3l(annotate)st=0] A}LE
FoHE gold O30, o]d HolgE &@stil Helshs ol dis] dob=

ro o

RDF clolelis § bl £28 3¢l ROFSSH OWLE AHgstol A% ojejeloleisr 2
A #dHTt RDFSeF OWL & t©f W3C specifications ©o|t}.

4.1 A Starting Example
of2|o] Bl = Zlo] OWLe] ofojtt:

01. <rdf:RDF
02. xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
03. xmlns:rdfs="http://www.w3.0org/2000/01/rdf-schema#"

05. xmlns:dc="http://purl.org/dc/elements/1.1/">
06.

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>

15. < rdfs:label>The plant type</rdfs:label>

16. <rdfs:comment>The class of plant types.</rdfs:comment>

18.
19. </rdf:RDF>

el W&ol sl A= AMAIs] L2jal shR|okef. yUEof] AmE o2 ShAf. 1R A, F=5fof
= A2 oAl RDF OfFWEC] headero] Ao AURE F 719 A2 namespaces’}
wste]o] Qlth= Aol

|1

o

lt rl



1) 3R] =2] RDFS (RDF Schema, http://www.w3.org/2000/01/rdf-schemat#),
2) 497 =2 OWL (Web Ontology Language, http://www.w3.org/2002/07/owl#)

9] namespaces o|C}.

7 H 252 12 RDFOIM 2E=2A5 AYstes Yot 28, 2524 9A] RDF

CHHEE o]},

]_

ol

OlA] MEXQ REZA +AS 2ollol EAL o|2A], plant varieties(Al 29 £&)

i

Aol

4.2 OWL Header

01. <rdf:RDF

02. xmlns: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 CRHE Omitted For Brevity... ——>

14.

15.</rdf:RDF>

U= 2527} seo] ZeElA gofof sitiety, Hot ofelRo] LERA|V} 2ol B3
St Q1A Efelo] ojsistit] £go] & AWE LAAF|7|o] B AHbolct

= 2==2A80=2 3t 7|9 titlex} §t 7jQ] descriptiong ARSI
2 7BAlo] st version informationg ZSMA|7 o} sh= AFAo|H, ofEO] 2E
Z2A7L e 222X M A(import)d AUS &E7]|she AH40]7]= stet

Il Point: prefix dec: @] namespacesS Aolst tW¥x] £ w2t o]Z& Dublin Core
Metadata Initiativegt= namespaces A3, machine readersof| A
dc:title and dc:description®t 22 AW EEL o] LEZ XA Aolsty Jrtn LdHF



4.3 OWL Classes, Subclasses & Individuals

=2X9 Al 1A FA2 AlgZ& semanticstt meaning®]| @2} FF/sh= Zlojth. OWLO]
A, olgl JA2 classes & subclassesE AHESHO] o]E & Tt o F F0], OWLoA=
0|71 individuals(instance) et 22}, EXSE OWL class®] W7} individualso|t], 27
So] &X=E AL class 2 FEE20F OWLYA class = 529 A 7ty 9= individuals

o] JFo|tt.

19 ujn

An Example

C}A] OWL ontology?] o|& B X}, o|HHo|l=  7}X]2] classes?} subclasses?t &7F EQict.
Q8] 37}x]9] plant classesE Aolstr}:

»the flowering plants class,

» shrubs class,

»9494 = 71 22285 HdEZ2A 2 71A]1L Ql& planttype class. TH2tA] planttype class
t BE A2ER0M &9l Feprolt,

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/owl4#"

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

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

07.

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

09.

10. <I-— OWL Class Definition — Plant Type ——>

11. <owl:Class rdf:about="http://www.linkeddatatools.com/plants#planttype">
12.

13. <rdfs:label>The plant type</rdfs:label>

14. <rdfsicomment>The class of all plant types.</rdfs:comment>
15.

16. </owl:Class>

17.

18. <I-- OWL Subclass Definition — Flower ——>

19. <owl:Class rdf:about="http://www.linkeddatatools.com/plants#flowers">
20.

21. <!-- Flowers is a subclassification of planttype ——>



22. <rdfs:subClassOf rdf:resource="http://www.linkeddatatools.com/plants#planttype"/>
23.

24. <rdfs:label>Flowering plants</rdfs:label>

25. <rdfs:comment>Flowering plants, also known as angiosperms.</rdfs:comment>
26.

27. </owl:Class>

28.

29. <!-- OWL Subclass Definition —= Shrub ——>

39.

40. <!-- Individual (Instance) Example RDF Statement —->

41. <rdf:Description rdf:about="http://www.linkeddatatools.com/plants#magnolia">
42.

43. <!-- Magnolia(S#l) is a type (instance) of the flowers classification —->

44, <rdf:type rdf:resource="http://www.linkeddatatools.com/plants#flowers"/>
45,

46. </rdf:Description>

47,

48. </rdf:RDF>

Taxonomy - A Hierarchy Of Terms
27k 3t 7 929 ol gojut A AFHOE Folgt ol SW AIAA, ol

5 S|
2st &oj9] A5S& taxonomyzt FEC. a2 $2]7F Aot taxonomy hierarchys 1

iz LtEhd Zolck:

plants:planttype

plants:flower . plants:shrub

An example of a taxonomy hierarchy



Note - £2]= magnolis(F§l)2} £2+& flower 220 T} HIHAE THEX AU}
JZ1¥ = magnoliax flower ZdA9] individual(instance) o]t}. @ o]&17}1? magnolia
X flower classification?] st W o]X|gl, 1712 j o]4} flower subclassificationo] oY
ot olAX TAS| magnolia® oA oA HH oA flower I{29

individuals(instances)©] X] subclassification &, t}2 Zo] ojyz}t:= 9]uojo|c}.

4.4 OWL Properties

OWLOA Individuals& properties?t B Qtt. OWLO|+= & &£ 579] property”?} )t}

+  Object properties (owl:ObjectProperty): & 7tX] OWL classes?] individuals
(instances)?t o] 9ict.

+ Datatype properties (owl:DatatypeProperty): OWL classes®] individuals
(instances)9] literal valuesyt &3 9Qlct.

An Example

HA a data type property (one which links an instance to a literal value)S ZF7}stH
th2oll, Magnolia?t &3l Q1= species family °] °l5& #7138l WAL

01. <rdf:RDF

02. xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
03. xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"

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

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

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

07.
08. <!-- OWL Header Omitted For Brevity -->
09.
10. <!I-- OWL Classes Omitted For Brevity -->
11.

12. <!-- 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. <!-- 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 - ©6]7]4], §1d oj2|£0] object oriented programmerz}H, ojz{E2 u}
20 2YH programmatic object classes and their associated propertiesE A§zisf Wl
t}2of], IAES OWL classeso]| ths] uj-& Aatw ulwsta] & ZHolch. I3 % oidlQ -
Ao galg. 99 JAE 23] HAL 'family' property:= o]H3l class typedt: EUA
o], class flower (magnolia)?] instanceo] sgd=Ect E=ZH2 ZFaA9] Erl2 instance
£ ©] propertyg ZA &2 £ Uo. OWLOA = 13sit}. instanceE 7KL QU+
properties’t 17159] class typeso] otlal 1759 instanceS 7|&dTHe A& F55}
2t o] F2o, o2E2 &M M= g ZYArg8or FUF 'family’ propertyE AME

2 et

L0 2 an object property (one which links an instance to another instance)s 7}
s ®AL. 27t S *+FskL i o] AE(Magnolia)S A7dFQlat TPl =2 £
01717} 9= o2 Algof H3IsHZ Ysitha SHAH 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"2}+= propertyS Z7}sf] HX}:

01. <rdf:RDF

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

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

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

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

11. <!-- Define the family property -->

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

13.

14. <!-- Define the similarlyPopularTo property -->

1 5
<owl:ObjectPropertyrdf:about="http://www.linkeddatatools.com/plants#similarlyPopularTo"/>

16.

17. <!-- 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. <l-- The orchid is part of the 'Orchidaceae' family -->

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

25.
26. <!-- The orchid is similarly popular to the magnolia -->
2 7

<plants:similarlyPopularTordf:resource="http://www.linkeddatatools.com/plants#magnolia"/>
28.
29. </rdf:Description>
30.
31. <!-- Define the Magnolia class instance -->
32. <rdf:Description rdf:about="http://www.linkeddatatools.com/plants#magnolia">
33.
34. <!I-- 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. <!-- 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
flowers 221429 MZ-& individual(instance)g A29l5t3ict ogl&o] 2|7}t
A9] individualQl Mangnolia instanceZ #Jo]st vlHogHE] o]712 o|5||a
J=R] 2els vlat. o|Al, 22]o] A WA £ 7§ tutorialso| AP, ofa]io] ol
o]t RDF grapho] ©2} Orchid 22]1 Magnolia class instances®} ©0]Z59]

predicatesg ¥ o5 I E IFH & Ql=A] =l et

ulu
oo

fuju
ror

e ™ 2 o
ol
ol

oX 4> offt np 2
ne
olt
~

Hint: 2188 U$ZE the family 128]1 similarlyPopularTo propertiesS UEHJE st R
£ Jejof & Ao|t}. family property@} TRASHA, 2F2fo] plant 802 X2 O family
type literals2 ZQIE(point)sfjo} & Zlo|tt. T2l1l similarlyPopularTo propertyet o=
A= the instances?} A2A]2 ZOIES[of & Zlo]c},

Important - Point Note
2l9] dof|x], @2]= similarlyPopularTo object propertyS &3] E7Z2 OWL 229 2
instances?t2 A 35l= a two waysS Zt=rHOrchid®}t Magnolia & T} 722 249

individuals o]jt}). 1R X|9F 2235 712 object properties:= two way’} otd &% r} -



J752 they may be one way¥d %= QIth= Zojtt. 12a a3t A2 £Z2 OWL
229 instances 7to] Yojurx] ¢&olof stth(need not be between instances of the
same OWL class). 2352 ¢435] h& OWL classes¥d 4 Ut

=
=
Ea

5. Querying Semantic Data

olA] of2]-e RDFo] AlfElA
of. BAY dolEuo]A0] Holg s
triples= SPARQLE A}&3to] Helgitt. Qe & 7px] 7]
3 SQLe wlws) B},
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4. RDF Ho]g o]
<9l 72]2 ZAFste] SPARQL

[m]

0 of2{&Zo] AgAQl ITol tist widS 2
v 22 AAY dolgH|o] A0 A Tfo]E]
Language, pronounced "sequel")of| T35}

8]517], RDF data stores 9A| AAIE0] Ha] 910]Ql SPARQL (SPARQL Protocol and
RDF Query Language, pronounced "sparkle")2 A5t Helstth, 1= X9 SPARQLE
EE TR At Ju

5.1 A Starting Example

SPARQL Is Similar To SQL

SQLA &, SPARQLZ AIEH= foleje] ojrst SR E d& AJXE ZBAsH] st
SELECT statementS A}23}0] query data set2¥-E H|o|EH S XAEHSIC}

E3F SPARQL 2 #HzZ| Hol8 AEA uiFE= A A7) st 2= mjf(graph
pattern)2 AoJ5t7] sty WHERE clauseS Ar&3sith. SPARQLS] WHERE clauseof A
graph pattern C|o|E oAl OjX|E]= Z-& At7] ¢J5t0], subject, predicate 2|1l object
triple2 FA =T}

Note - SPARQLOJA], ¥4 o]&(variable names)2 question mark ('?") symbolg X%
AHprefix)2 7t} query graph patternoflA], o]Z21E2 o|H node¢} match ¥t} - 17
o] resource Ex literalo] = Arztgict.

5.2 SPARQL General Form

SPARQL queries = otafiet 22 L48hA JE| S 7HAaL Qlt}. o] shto]
Moz NEEH 42x o, I AME Hoste

a2 T AN

rrozu
n

rlr

)

)

Z

clause or keyword?} Utk



W 9t

PREFIX (Mamespace Prefixes)

e.g. PREFIX plant: <hitp://www.llinkeddatatools.com/plants>
SELECT (Result Set)

2.q; SELECT Zname

FROM (Data Set)

g.g. FROM <http://www.linkeddatatools.comf/plantsdata/plants, rdf>
WHERE (Query Triple Pattern)

e.g. WHERE [ Z?planttype plant:planttype Fname }

ORDER BY, DISTINCT etc (Modifiers)

2.4q. ORDER BY 7name

Fi, 9ol Uehd 2F Mde] g 272, Lot ohgy 2L HE AT 4 ok

PREFIX plant: <http://www.linkeddatatools.com/plants>
SELECT ?name

WHERE {

?planttype plant:planttype ?name.

}
ORDER BY ?name

@ e Wb =

5.3 SQL¥ SPARQLO] H|x

MAO]| a1 9l

rr

Abel 42 @7] 93t SQL querys gt 2tk

SELECT Person.fname, Address.city
FROM Person, Address
WHERE Person.addr=Address.ID AND Address.state="MA"

Conceptually, we are SELECTing a list of attributes FROM a set of tables WHERE
certain constraints are met. These constraints capture the relationships implicit in
the scheme, Person.addr=Addresses.ID, and the selection criteria, e.g.
Address.state="MA".



E722 glojgo tjgt SPARQL query:= t}2ut ok

SELECT ?name ?city

WHERE {
?who <Person#fname> ?name ;
<Person#addr> ?adr .
?adr <Address#city> ?city ;
<Address#state> "MA"

SPARQL reuses some key words familiar to SQL wusers: SELECT, FROM, WHERE,
UNION, GROUP BY, HAVING and most aggregate function names.

5.4 Dbpediaof|A o] A™ ofA]

http://dbpedia.org/sparql o] S017tA AT ofef AolE d=st & 'Run Query's 29
S5 SFAL.

SELECT ?uri ?7name ?page ?nick
WHERE{
?uri a foaf:Person ;
foaf:name ?name;
foaf:page ?page;
foaf:nick ?nick.
} LIMIT 100

Dbpediad A= 7]®A 0 2 PREFIX7} @o| &lojgjona Mx| ool €}
A A ZolA ?uri, ?name, ?page ?nicke o] Y] 7j9] =S 7}K QA= Zlo|c},
= A YR ZofA] ?uri a foaf:Person; 2 foaf:Persono|2t= typed 7HX BE FHE-S ?uri
et W42 ARgsHitE gFoltt. (a == rdfsitypeOf)
U] HA] £0o|A] foaf:name ?name & ?uriz AEHE] 3+29] foaf:name2 ?nameo|st=
Wisol] 9zlcks @aolok.
O B 20 oA WA 2= 22 Qujoltt. i opX]RF ZoflA LIMIT 1002 Z|df
1007} 74 @ Zrks wWaolrt.
QOFSHAIH, foaf:Persono|gt= EFIS 718 & AMYHO|A foaf:name, foaf:page, foaf:nick
o o]&j2 717} 7name, 7page, 7nickolahe W4o] Boix EeAs}zicks Rolck.

e Je 9] xojo] tfst AutstHolct AutstHE htmlz £ AMES dto] ¥ mo]x]
FA o=z Yol xml, RDF/XML, JSON & et gejz2 A& e 2



VI. 22594 T A% Linked Open Data for NLK
http://lod.nl.go.kr/home/about/introduction.jsp

SPARQL Endpoint H|o]|X] H7]

» SPARQL(Simple Protocol and RDF Query Language)o]at?
222X A9 Qof Jytt. W3C oA Tt= RDF A2} ¢of ojuf AP TIoJEf H|o]A o
SQL ©] Itk RDF of= SPARQL o] lgUth. AR dlolgHolA of A|gd Hlojg 28
B Hsts ABE AUR7] Hsl SQL& &8 shxol, <ol &7I" 215 RDF Hol]H=2%H
271 st dlolH & AUl 7] sl SPARQL & AREEYL.

» SPARQL Endpoint +?

intro3_icon_a SPARQL Endpoint®= 92 3} SPARQLE A9ojst 4 9l XAXS oln|gh
Uct. SPARQL Endpointe] URLE ©o]&sto] AolE AH/dsti 10 ofidsts ZAits st

%39l dolg Eo we & iyt

<DB Query>

SELECT id, name
FROM author

WHERE birthYear=1933
ORDER BY id DESC
LIMIT 3

OFFSET 4

<SPARQL Query>

SELECT ?id ?name

WHERE {
?id rdf:type <http://lod.nl.go.kr/ontology/Author> ;
<http://xmlns.com/foaf/0.1/name> ?name .

}

ORDER BY DESC(?id)

LIMIT 3

OFFSET 4

<PREFIX&?>

PREFIX nlon: <http://lod.nl.go.kr/ontology/>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT ?id ?name

WHERE {



?id rdf:type nlon:Author ;

foaf:name ?name .



