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= A set of triples

= Triples are Subject, Predicate, Object
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RDF
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= URIs are “Uniform Resource Identifiers”
— |IRI: Unicode-based “Internationalized Resource ldentifiers”

= Every URI identifies one entity
» Semantic Web URIs usually use HTTP

— HyperText Transfer Protocol
— Can be resolved to get more data (ideally)
— Linked data

= QName as abbreviation (Qualified Name)

Namespace pomain Local name

Protocol
. \ \ N
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= A set of triples
= Triples are Subject, Predicate, Object

» Subjects and Predicates are URIs

» Objects are URIs or Literals

— Literals are concrete data values
— e.g. the integer 27 or the date Dec 1, 2008
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<!-- reference to the Semantic MediaWiki schema -->
<owl:AnnotationProperty rdf:about="&smw;hasArticle">
<rdfs:isDefinedBy rdf:resource="http://smw.ontoware.org/2005/smw" />
</owl:AnnotationProperty>
<owl:AnnotationProperty rdf:about="&smw;hastype">
<rdfs:isDefinedBy rdf:resource="http://smw.ontoware.org/2005/smw"/>
</owl:AnnotationProperty>
<owl:Class rdf:about="&smw;Thing">
<rdfs:isDefinedBy rdf:resource="http://smw.ontoware.org/2005/smw"/>
</owl:Class>
<!-- exported page data -->
<smw:Thing rdf:about="&thing;Angola">
<rdfs:label>Angola</rdfs:label>
<smw:hasArticle rdf:resource="&wikiurl;Angola"/>
<rdfs:isDefinedBy rdf:resource="&wikiurl;Speclal:ExportRDF/Angola"/>
<rdf:type rdf:resource="&thing;Category-3ACountry"/>
<relation:Borders rdf:resource="&thing;Atlantic Ocean"/>
<relation:Borders rdf:resource="&thing;Zambia"/>
<relation:Borders rdf:resource="&thing;Democratic Republic of the Congo"/>
<relation:Borders rdf:resource="ithing;Namibia"/>
<relation:Located in rdf:resource="&thing;Africa"/>
<attribute:Area-23km-C2-B2 rdf:datatype="http://www.w3.o0org/2001/XMLSchemaf#dec:
<attribute:Population rdf:datatype="http://www.w3.o0rg/2001/¥XMLSchema#integer™:
</smw:Thing>
<smw:Thing rdf:about="&thing;Republic of the Congo">
<rdfs:label>Republic of the Congo</rdfs:label>
<smw:hasArticle rdf:resource="&wikiurl;Republic of the Congo"/>
<rdfs:isDefinedBy rdf:resource="&wikiurl;Special:ExportRDF/Republic of the Co
<rdf:type rdf:resource="&thing;Category-3ACountry"/>
<relation:Borders rdf:resource="&thing;Democratic Republic of the Congo"/>
<relation:Borders rdf:resource="&thing;Gulf of Guinea"/>
<relation:Borders rdf:resource="&thing;Angola"/>
<relation:Borders rdf:resource="&thing;Central African Republic"/>

<relation:Borders rdf:resource="&thing;Gabon"/>
rmmT =l A Barrdatre e s mmememtyremas—"" T e arme e ey M
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= A set of triples
= Triples are Subject, Predicate, Object

» Subjects and Predicates are URIs

» Objects are URIs or Literals

— Literals are concrete data values
— e.g. the integer 27 or the date Dec 1, 2008

= Several serialization formats like RDF/XML, N3, etc.
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— SPARQL : RDF Query Language

PREFIX rdfs:

<http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX thing:

<http://ontoworld.org/id/>
PREFIX relation:

<http://ontoworld.org/id/Relation:>

SELECT ?label
WHERE

thing:Angola relation:Located 1n ?c.

?c rdfs:label ?label
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A

» Define relations between terms to give formal semantics

* |In RDF(S):
— subClassOf
— subPropertyOf
— And others (domain, range, list, collection, etc.)

= Example:
— Country subClassOf Location
— Continent subClassOf Location

= Allows inferences
— Angola type Country
— Country subClassOf Location
— -> Angola type Location
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» Define relations between terms to give formal semantics

* |In RDF(S):
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— subPropertyOf
— And others (domain, range, list, collection, etc.)

= Example:
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User Interface & Applications

RDFS

Ontology:
SPARQL

Data interchange:

RDF
XML

URI/IRI '



XML vs RDF Comparison

I T

Data model elements, attributes resource, class, property

Schema DTD, XML Schema RDFS, OWL (ontology)
language

Schema optional optional
required

Query language XQuery SPARQL



XML vs RDF Comparison (2)

. l...xm |  RDF_____
data interchange data integration

Semantic relationship ambiguous well-defined
(meaning)

Machine- meaning can not be meaning can be
understandable interpreted by machine interpreted by machine
(inference)




RDF vs Ontology

rdf:Property
el X
rdf:type
/ rdf:type
ex:Person rdfs:domain

rdfs:range
rdfs:subClassOf rdfs:subClassOf

/ N\

ex:Faculty-
Staff

rdf:type \ rdf:type -~

ex:Name

Reference: http://www.sti-innsbruck.at/teaching/curriculum/semantic-web

RDFS Layer Vocabulary Layer

RDF Layer
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Ontology Development Tool
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U1 ldgnsdseansladayatdeninunung

Books, @
References, Tacit
Explicit ,

KNOWLEDGE KNOWLEDGE
Knowledge CAPTURE CODIFICATION
(Creation) —

TS
DATABASES _——

KNOWLEDGE ‘ -®
3 ACCESS &
SHARING SPARQL
N
N

N

N
Knowledge Semantic-based \ v

Applications T~ _  Knowledge
KNOWLEDGE
Portal BASE
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LUIMIINNTUTUNASFIUA YR AUFIUAINNS A
U1 ldgn1sdszeane ladayatdeainunung (2)

|
o szuumsawmd/ gudeya (Information System/
Database)

* swanui (Knowledge base)
— ooulnlag (Ontologies) iaz ny (Rules)

*  Tdsunsuilszandldaiuanud (Knowledge Applications)

— szyvaudusanuvuie (Semantic Search System)

— szuuuuzihdeya (Recommender System)

44



LUIMIINNTUTUNASFIUA YR AUFIUAINNS A
U1 ldgn1sdszeane ladayatdeainunung (3)

.
* mumsysanmsuazknngudeyatazguanus (Knowledge
Access and Sharing)
o yeuleagmdoyadiinugiuaiui (Database —Ontology

Mapping) Tasl#unasgududeanunuie (Semantic Web
Standards)

* nasgmieya RDF (Resource Description Language),
OWL (Web Ontology Language)

*  mmsaududeoya SPARQL (RDF Query Language)
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a18t19 Ontology-based Applications

1. Search System
— Faceted Search System
— Question-Answering System

2. Recommender System
— Recommendations based on user profiles

3. Decision Support System
— Data Analysis & Data Visualization

46
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Biographical Question-Answering System

(2)

¥ Abhisit {instance of Persen, internal name is http://semantic.nectec.or.
INDIVIDUAL EDITOR for Abhisit (instance of Person)

For Individual: | hitp://zemantic.nectec.or th/ontology/abhisit360 owl#Abhisit

el E

Property | Value

OWL
Export

—<like_food=>
—<Food rdf:ID="Food_41"=
<name rdf:datatype="http:/www w3 org 2001 f{_\-‘ﬂ_.Scl1enla=stri11g":-lo‘ﬁ_ra<: name>
</Food=
</like_food=
—<has_daughter>
—=Person rdf:ID="Prang">

<gender rdf:datatype="http:/www w3.org/ 2001 XMLS chema®string > eld</'gender=
ad <name rdf:datatype="http:/www w3 org' 2001/ XML Schema#string" =153 VN7 IE</name>
<nickname rdf:datatype="http:/'www.w3.org/’2001/XMLS chema#string >z 519< nickname=

</Person=
<'has_daughter=

™~

C|DI1:_.|iHE_ﬁI1iIT|ﬁ| ‘k Q- %- hﬁS_"ﬁ:h.Er ‘k Q- %- Iike_m.o-,-ie ‘k Q: ‘_
M Rid |2 # Ex. 2. [REL: anann] [Q: =Hlaazls] SPARQL
Person Ontology PREFIX mark: Querying
_ .. Modeling ¢ | <http://lsemantic.nectec.or.th/ontology/abh
S M e isit360.owl#>
. . . SELECT ?z

has_admiration % has_son g wife o 4

: i_gm?rjon_g? Q: & Pannest Q: B WH E RE
il - {1 { mark:Abhisit mark:has_daughter ?x.

$ @ & @ ?x mark:name 7z}
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Risk Assessment/
Screening

< Diagnosis (> Treatment >

Follow-up/
Planning

pEp

pEp

gl

ain

Guideline
(CPG)

Practice [> {{?\E

Ontologies

Decision Clinical Information | - I\R/Iegi_?ter
- vionitor
Support System od
N N - Remind
[ L]
Clinicat

Patient
Database

Healthcare
Service
Layer

CCM
Components
Layer

Information and
Knowledge
Management
Layer

Buranarach, M., Chalortham, N., Thein, Y.M., and Supnithi, T., Design and Implementation of an Ontology-based Clinical Reminder
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System to Support Chronic Disease Healthcare, IEICE Transactions on Information and Systems, Vol.E94-D, No.3, March 2011.
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IF Patient.Eye.Result =“No DR” THEN
Patient.Eye.FollowUp=12

IF Patient.Eye.Result =“"Mild NPDR” THEN
Patient.Eye.FollowUp=6

IF Patient.Eye.Result =“Moderate NPDR” THEN
Patient.Eye.FollowUp=3

IF Patient.Eye.Result =“Severe NPDR” OR
Patient.Eye.Result =“PDR” THEN
Patient.Eye.FollowUp=0
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Metadata & Tag to Ontology Mapping

Resource Metadata to Ontology Mapping

Home Recovery Ontology
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Buranarach, M., Supnithi, T. and Prathombutr, P., An Ontology-based Knowledge as a Service Framework: A Case Study of 4
Developing a User-centered Portal for Home Recovery, Proceedings of the 1st Asian Conference on Information Systems

Special Session on Service Sciences (ACIS-SS 2012), December 2012.



Home Owner Profile to Ontology Mapping

User Profile to Ontology Mapping

Home Recovery Ontology
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System Architecture

CMS Website
(Wordpress, Drupal,
Joomla)

RSS Feed

RSS Crawler [ Parser

Books, References

Ontology

Database

User Profile m

Management Module F/,wﬁ

Recommendation

Module Recommendation
Results

Metadata Management N

Ontology Management %

. Domain Expert/
Tag - Ontology Mapping Cataloger

Resource Management Module
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Example — Creating Homeowner Profile
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Example - Recommended resources
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Ontology Application Management
(OAM) Framework

Language and Semantic Technology Laboratory (LST), NECTEC
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Tdsunsy OAM — 1A@9adladuURUUAITW U
Tdsunsudszansaauiniag

° aunauummsmwmaua RDF/ OWL Data ann
mumam‘muaﬂ (publishing) uarnslddssiauuan
wauamaswwu (consumption) TunuuszUUFUAU
LHIAINNRNNE LLRZIEUULUZUNUDUA

o MaaamNUAUAaUTUAITHNUNTUSUATNUSZENE

AadaauUINIEl

— laludandusdasiinugrunsdautdsuasuluasweiuisuuuy
Tdsunsuszansiaauiniad

— fidunuuidsunsu (application template) Nausalssurana
dayalintuiuy RDF 16
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n138319 Tool s'm"lﬂﬂ”umsa%’w*gmu%”ﬂ

Research Community
(developers, researchers, teachers, students,)

student activities
(class projects, senior
projects, theses)

trainings and workshaops

adpption supporting activities development supporing activities

case studies
(theses, research projects)

coding marathon activities

Software Tools
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NANTINAUIN Semantic-based

Knowledge Management Tools
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nanITd Semantic-based Knowledge Management
Tools Workshops for Developers

Coding marathon activity, December 2010



Lﬂ%ﬂﬁa’d‘ii’uﬁlguﬂ15%°’ﬂmammiﬁmmmwu18
(Semantic-based Knowledge Management Tools)

1 oy Jd
O T‘]Jﬁuﬂﬁwmﬂ’duuauumﬁa%}Nmﬂmmijmwwma (Ontology
Development Tool)

[y, zﬂ' 9 d'd 1 9 o J 9
O T‘]Jﬁuﬂﬁui]ﬂﬂ”lﬁﬂ”lﬁlﬂff)ﬂJIfNGUmJua‘VlﬂJ@glelﬂﬂ‘iJfJ\‘iﬂﬂ’NﬂngW”lzﬂN
(Database-Ontology Mapping Tool)

I o s s
0 Tilsunsuilszgnanihesaanuimmwizniaunldilse Tewi (Ontology
Applications) 1%

" msauAudoyamannuyinig (Semantic Search)

o 9
" JTpuuUEHIUDYa (Recommender System)
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Ontology-based Applications

Input DB-Ontology Knowledge User
Sources Mapping Application Interfaces &
Frameworks Applications
=
' ™y
Database Recommendation
system )
- - | |[Web
Decision support service
Full text L system )
' ™
Question answering
system Phone
” | | service
N
Semantic search
system
A A




Ontology-based application development

A% o &
OO o9 00
® OA
Jena Reasoners (Jess,
Pellet, etc.)
DB Mapping
(D2RQ)

0 B




Ontology-based Application
Development Tools

Apache Jena
— A Java framework for building Semantic Web Application
— http://jena.apache.org/

D2RQ

— D2RQ is a declarative language to describe mappings
between relational database schemata and OWL/RDFS
ontologies

— Developed by the University of Berlin
— http://d2rqg.org/

Reasoner
— Jena’s Inference Engine




Architecture of Ontology Application Management (OAM) Framework

00
O
58 88 g &
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— & 090 O
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Application Recommender Semantic Search Decision Support
Management System Management Management System Management APls &
Web
Data Database Schema to Ontology | ~€rvices
Rule Management :
Management Mapping Management
Core Engines lena, D2RQ, RDF Data store, Reasoning engine
D2RQ i_jena_

-3 <
=]t =
. o

“ 4 3
- d d
CeqCeqCeqiCed
R D F|SPARQL O WL



Database Schema and Vocabulary to

Ontology Mapping

Ferson

alo

national id

Qccupation

string

% occupation name

| |string|

ﬂ‘—l string

§ﬂh

}]_’Mm‘lm Surgeun -
a) Ontology
persons professions

pid [name |pos_id prof_id |name

1 1A 1 1 neurosurgeon
2 plastic surgeon
3 orthodontist
4 attorney
5 solicitor
positions

position_id |name |salary |profession_id

1 X 10,000 |2

b) Database

class_ont | Person

table_db | persons Schema Mapping _
unigue id ont | national id Person
unigue id label | Person ID

primary key db | pid

data_property | name, persons, name, 1=1, Person Name
object property | occupation, Occupation, professions,

prof id, persons.pos id = positions.position id AND

positions.profession id = professions.prof id, Jobs

class_ont | Occupation
table_db | professions
unigue id ont | occupation_id
unigue_id label | Occupation ID
primary_key db | prof id

Schema Mapping -
Occupation

data_property | occupation_name, professions, name,
1=1, Occupation Name

| name
SYnonyms . txt

db_column_to determine
synonym_file |

neurosurgeon | Surgeon Vocabulary Mapping -
plastic surgeon | Surgeon Occupation
orthodontist | Dentist

attorney | Lawyer

solicitor | Lawyer

c¢) Database-Ontology Mapping Configuration
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Example Ontology

class_ont |
table_db | pe

Schema Mapping -

) [

unigue id ont | Person
unigue id label | PETsT D
Ay Super primary key db | pid
per Qeccupatio data property | persons, name, 1=1, Person Name
EcupatiomNid
i fin object property | Occupation, professions,
N prof id, persons.pos 10 = positions.position id AND
; : CLIE nna positions.profession id = professions.prof id, Jobs
Ferson 15- - -
P
=~ hational i ub \
ald |5tring class_ont
Cioctor ar table db | professigom .

name , - -

ap 1 q % = unigue id ont | @ccupation id) Schema _Mapplng
tring , ) .. _ .~ Occupation
S1fh - unigque 1d label [“SecupabseT ID
atl g primary key db | prof id
fo , Surgeon Dentist - - -

b r ceupation g

\/ data_property | professions, name,

1=1, Occupation Name

db_colu.m.n_to_determine | name
synonym file | synonyms.txt

neurosurgeon | Surgeon Vocabulary Mapping -
plastic surgeon | Surgeon Occupation

orthodontist | Dentist
attorney | Lawyer
solicitor | Lawyer
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Example database and mapping config

ersons

| —

rofessions

id

class_ont | Pgrson
3 table_db | Schema Mapping -

unigue id ont | national id Person
unigue id label | Person ID

>primary key db

=
\1ame

/\
mncl)

1

A

/.

VNP IWIN|E-=
A

N

/

positions

nosition 'ia> name

salary ¢

L . o .
profession_id

1

X

10,000

2

> data property | name,l:l, Person Name

0b ] Ll T C Ul L Lo CeenrE o fessions,
prof id, persons.pos id = positions.position id BND

Wns .profession id = professions.pro f_i‘dy

————
—

class ont | O pation
e .
unidue id_on_id Schema Mapping -
unigue ™ label Geswpgtion ID
QApJ'::'Lmar;.f_key_ b
Ndata_property | ocds ation_na.me

1=1, Occupation Name

db column to determing @

Occupation

synonym file |

neurosurgeon | Surgeson Vocabulary Mapping -
plastic surgeon | Surgeon Occupation

orthodontist | Dentist
attorney | Lawyer

solicitor | Lawyer
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Example RDF Data Output

<rdf :RDF

xmlns:j.0="http://www.hozo.jp/owl/Example.owl#"

:owl="http://www.w3.0rg/2002/07/owl#"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema#"

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

xmlns

xmlns

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

<rdf:Description

rdf:about="http://www.hozo.jp/owl/WorldCup.owl#instance of Person unique id 1">

<j.O:national id>1</j.0:national id>

<j.0:name rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">A</7j.0:name>
<j.0:occupation rdf:resource="

http://www.hozo.jp/owl/Example.owl#instance of Occupation unique id 2"/>

<rdf:type rdf:resource="http://www.hozo.Jjp/owl/Example.owl#Person"/>

</rdf:Description>
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Example RDF Data Output (2)

<rdf:Description
rdf:about="http://www.hozo.jp/owl/Example.owl#instance of Occupation unique id 2"
>

<j.0:occupation id>2</j.0:occupation id>

<j.0:occupation name
rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">Plastic Surgeon
</j.0:occupation name>

<rdf:type rdf:resource="http://www.hozo.Jjp/owl/Example.owl#Surgeon"/>

</rdf:Description>

</rdf :RDF>
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Database-Ontology Data Mapping
Tool

Mapping Config Employee class - staff table
has_eid pro - staff_id column
Home _eid property Ll
New
Load Expertise class - expertise table ) @
Synchronize has Expertiseld property - expertise_id column -

Application Confiy Project class - project table

Home has_projectld property - pj_id column
Load
Synchronize ProjectContribution class - contributed_to table

has_contribution_id property - contri_id column

Training_Field class - training_field table ﬂ
has_fieldld property - tfield_id column -

Training_Program class - training table @

has_trainingld property - training_id column
Add More




Relational Database to RDF
Mapping Languages

e D2RQ Mapping Language
o http://d2rqg.org/d2rg-language
o Used in D2RQ System
o Developed by University of Berlin
e R2RML: RDB to RDF Mapping
Language
o http://lwww.w3.org/TR/r2rml/
o W3C Recommendation (September 2012)
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Application Templates

« With application template, the user only
needs to define application configuration
and does not need programming skill in
building an application.

— Suitable for researchers who want to experiment on
research ideas that can be realized by means of the
semantic web technology.

— Typically ideal for rapid prototyping and hypotheses
testing.

81



Application Templates (2)

Currently, two application templates are provided:
— semantic search application
— recommender system application

The semantic search application template provides
a faceted search interface.

— The user’s search condition is automatically transformed to a
SPARQL query for retrieving the instance data from an RDF

database.
Path &) [N
has_country ~ IsA - european - ﬁ
Hafiawlauaa a1z winaaplsEEE falsanAvasiinauaa
gilel 23 ] ref:Country: 1 82




Semantic Search Application
Template

SOS - Semantic Ontology Search

Home Config Aboutf

Path

has_position IZI Is AIZI forward IZI =
has_country IZI Is AIZI IZI =

has_player_idlZI
a1e wuELanlsEdd fiailsave fiaatuas fadumio fia
23 1 ref:Country:1 ref-Football_club:1 ref:Position:] gtz
24 2 ref:Country: 2 ref:Football_club: 2 ref:Position:2 paLsd




Example SPARQL Query

PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
SELECT ?x ?id WHERE{
?x <http://www.hozo.jp/owl/WorldCup.owl#has position> ?2a0

?7a0 <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type>
<http://www.hozo.jp/owl/WorldCup.owl#forward>

?x <http://www.hozo.jp/owl/WorldCup.owl#has country> Zal

?al <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type>
<http://www.hozo.jp/owl/WorldCup.owl#european>

?x <http://www.hozo.jp/owl/WorldCup.owl#has player id> ?id

?x <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type>
<http://www.hozo.jp/owl/WorldCup.owl#Player>

}ORDER BY ASC (xsd:integer (?id))

84



Example SPARQL Query (2)

PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
SELECT ?x ?has name ?has age ?has goals .
WHERE {

?x <http://www.hozo.jp/owl/WorldCup.owl#has player id> ?pkey
FILTER( ?pkey = "'1"'" || ?pkey = '"2%' ).

?x <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type>
<http://www.hozo.jp/owl/WorldCup.owl#Player>

OPTIONAL { ?x <http://www.hozo.jp/owl/WorldCup.owl#has name>
?has name }

OPTIONAL { ?x <http://www.hozo.jp/owl/WorldCup.owl#has age>
?has age }

OPTIONAL { ?x <http://www.hozo.jp/owl/WorldCup.owl#has goals>
?has goals }

}ORDER BY ASC (xsd:1integer (?pkey))
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Recommendation Rule Management

Recommendation

“Honda Jazz”
Promotion “Honda City” .b “Nobita”
“Toyota Vios” “Kim”
“Nissan March” |:> “Somchai”
D R “Suzuki Swift”
- Recommendation Results
IS-A CarModel IS-A Customer
brand IS-A JapaneseBrand nation IS-A Asian and
price < “600000” age IS-A YoungAdult Jena’s Rule Syntax

[Create_car_rec_1: (?x rdf:type ns:CarModel) (?x ns:has_brand ?y) (?y rdf:type ns:JapaneseBrand)

[Link_car_rec_1:

(?x ns:has_price ?z) lessThan(?z, 20000) -> (compl:car_rec_1 rdf:type ns:CarRecommend)
{(compl:car_rec_1 ns:has_rec_id "1') (compl:car_rec_1 ns:has_car_model 7x)]

{(?x rdf:type ns:Customer) (?x ns:has_nation ?y) (?y rdf:type ns:Asian)
(?x ns:has_age_group ?z) (?z rdf:type ns:YoungAdult) (?a rdf:type ns:CarRecommend)
(?a ns:has_rec_id '1°') -> (?x% ns:has_car_model_recommendation ?a)]
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Recommendation Rule
Management

Recommender Management System

Home View Search Recommendation

Build condition to search 'Player’:

f the operator {s <CONTAINS > and the value is String, use single quote in value box.

has_age [x] =GT= [~| 23 RDF TYPE
has_goals [+] =GE= [=] |2 RDF TYPE
PROPERTY [+] OPERATOR B RDF TYPE
PROPERTY [+] OPERATOR B RDF TYPE
PROPERTY [+] OPERATOR B RDF TYPE

[ Get Condition ]

B B B B E]



@”faazmmsﬂszqﬂmﬂ%’mu OAM Framework
TUURUAwTaNa (Search System)
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TUuIaNITavananuullas sy Data.go.th

wihwin  dumgedoge  gils AUt rRtniyga Querying : Thailand Location

Path province 4

Condition M 4| Contans 3| mAwmiin =]
Condition ¥
has_province_code Hodinin located_in_region>>has_region_name
50 W lwd mamie
s1 Ay mainis
52 dnln meawis
53 CLTELES mawmiln
’ a faea 54 uwi mmwia
Thailand Government HAll's Thailand Dam 3-Year ASEAN Member' Legislation
Information Network (GIN) Statisties (2011-2014) and ASEAN Legal Instruments 55 v meawmiln

Emﬁm database mm %ﬁel 56 LEty mailn S e a rC h

57 B mawmils

- we e Apgplication

[ 1]
&= & C N [ 164.115.32 76/searching/apl/dataset/query Pdsname=thailand_location&path=provincedproperty=located_in_region>>has_region_na... @ 75
[
St _
Thailand Location Weather Statistic City Bus Ofhas_proviace code: "50°,
1edodania: “iBualml
 view | Downiosd_ | View | Download | viow | Downioad | iccated_in_regtonshan_coptan_neme: o
e
-1

Ofhas_province_code: "51°,
16T 0Tamin: i,

http://demo-api.data.go.th/ ' W

Ohas_province_code: "53°,

§ e e e cepton s st Se arc h We b A P |

Ofhas_province code: "347,
1edadamdn: Tuwd 7,
2@located_in_region>>has_region_name: “nminis”
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@”faazmﬂﬁﬂszqﬂmﬂ%’mu OAM Framework
3wmmzﬁ’1°ﬁ’a§a (Recommender System)
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syuumaUssluNAaHIUuAInIuFIINEd6 (2)
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s Py | 320 e 4@BenzineBuyer=1@CommonUsage=0@5ource=1
(Fowinemune) : - Jayauaanis (Results):
L c etrs.excise.go.th/EX¢ WS/state/re nend, r thai )
O T O T :f mawiaanTvin iy *;.77“‘:_ fugendu awioliz i3 Apps %X Settings- Basics (1] chronic diseases (1] xmi [l swouduminuasie taxclinic.mof.goh/..
®) a1l Thas XML file does not appear to have any style nformation associated with it. The document tree 1s shown below.

B luvindy Aalnise 1 .

B wan1sAUHT

: 2 AULrasI& (RESTFul Web API)

% 3 . ¥ LY 1o ¥ 2 9
ransUssfufianBuasiud : 0201 (1) thuiifley shivn wardhinauflaldudhmavTamahl
wmduquagliugainduss uvisgmeusiiinasldifu 4o au..

2 Eo

AUAITNITULAZ AR 10T

Vasndaimei  pwibalvildfuandnaaiezi (ndusad ilfunaanivaa
iim | Tuilszna |11 Lailai <=0.45 [>0.15 [>=10% 4>= 20% 4>= 75% [< 10% ANANE fifanaEea
Benzine |X X X 01.01 3)
Benzine X 01.01 (2)
Benzine X X 01.01 (4)
Benzine X X 01.01 (5)
Benzine X X 01.01 (6)
Benzine |X X X X 01.04 (1)
Benzine X X X 01.01 (1)

fIWIANT Business Logic

94



N5vieuYeIsEUULUENYaa (recommender system)

—— LI ULONNALATY —

/|

=
[ >
jt WA
e o 4
Web API BUSUIVBUD 4199119918
-~ TN
"~
TUsunsuutas gﬂusﬁayjasﬁﬁﬂ
| shudeyalieglu — RDF
WUU RDF —_ >,

ooulnladau (Domain Ontology) - OWLL

]

TH&&aein Web AP

4

§IUNS) Business

SEUVUTEUIANALTS
ATINTAUFIUNG

(Inference Engine)

Welele
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szuusTuauunsaadulanivedfiniiiazianis
MuANLazilavdunIsuLNInTTAN LA TIABIR R LT El

CLINICAL SUPPORT SYSTEM 5 =
FOR PREVENTION AND CONTROL OF THALASSEMIA NECTEC BIO0TEL

amember of NSTDA

' Activity menu

® Home Input Mode Registry ID 733001935
@ Individual Diagnosis
Adult Name -
Foetus @ Please insert Name or Rgistry ID
@ Offspring Prediction Sex M
Simple Input
DNA Input Age 24
® Treatment Suggestion

® Counselling Options

Cill Laboratorial test resuit

OF neg ~ DCIP neg ~
.EH—B; » MCV 47.3 MCH NULL
i TINNE
® Contact Us Hb A 75.1 Hb A2 4.2
- Hb Bart's o HbE o
S on . HbCS o HbF os

Clinical Supporting System (CSS) for

preventing and control of thalassemia is
o facilitate Prevention and

Beta-thalassemia_Hetrozygote_Carrier

ogram for Thalassemia. This
3z imnlement tn sere

2]
BIOTEC

nber of NSTDA
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FZUUIANAANTTNUIUAAR LULNUD AR LIS

has_haue_hum_pn:E <ISA>

Properties of Sensor:

has_have_obj [x] «sA-

DATATYPE PROPERTY: has_Status COLUMN: Status L
status

El <ISA=

has_have obj
" Datatype Property Mapping @ Object Property
Watching TV
Property has_AttachTo E|

has have hum pos <ISA> Sit;

Property Range Cbject

Watching TV

From Table sensorid

(7]
[~]
[~]

Sit (=]
v (7]
Sofa El

= Recommended to Context with this condition: has _have obj <ISA> TV: has have obj <ISA> Sofa;

= Recommended to Context with this condition: has _have obj <ISA> TV: has have obj <ISA> Sofa;

To Table objectid B has have hum pos <ISA> Lie-down:
Foreign Key AttachTo |Z| Sweep the floor

= Recommended to Context with this condition: has _have obj <ISA> Broom: has have hum pos

o Property Label sensor object <ISA= Stand:

Ontology-Database Mapping T

Recommendation Rule Management

Path ) [

as_have date [=] [Contains [+] [4112012 -

Semantic Search Application Template

[=]

context id context date context time sensor id object name posture name has_have_inf.
4112012 1030 4,17, 5 Human, Sofa, TV Sit Warching TV
4112012 1050 4,13,5,15 Human, Computer, Sofa, Chair Lie-down Lying down & relaxing

AIST

JAPAN

Human, Bed

Lie-down Sleeping

ADVANCED INSTITUTE OF
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