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Abstract

This research aimed to 1) develop an ontology for natural dye plants and 2) develop
semantic search using the ontology of natural dye plants. This allowed users to have better
understanding of the natural dye plants, their usages, and dyeing methods.

In this research, the ontology technique was applied for developing semantic search
system. Research methodology was conducted on the ontology data structure for natural dye
plants using the Hozo-Ontology Editor software. Later on, the ontology data structure was
mapped to the data contained in MySQL database using the ontology application management
framework. Then the semantic search system was developed as a part of the user query in the
form of a web application using PHP language. As a consequence, users were able to do semantic
search by using phrases or keywords.

This research performed the experiment by searching data from database using
different keywords to test for the accuracy and the precision. The average value of precision was
0.94 and the average value of accuracy was 1.0. Furthermore, the overall efficiency of query
performance in both values was 0.96 which meant that the system performance was at a very
good level. In addition, the user satisfaction to the semantic search system was evaluated by 20
sample users. The average value of satisfaction was 4.12 and the standard deviation was 0.593

This was concluded that the users were satisfied with the developed system in a good level.

Keywords: Ontology, Semantic search, Natural dye plants
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v q Y wa A o ] v P ya &
GlfL! OWL DL ﬂﬂiwuﬂmﬁum‘wmmzﬂumﬂwmmugmmayja HASNITUNUAINNINAIDEY

LTl

Y
‘]JuﬁuﬂWu"UﬁNﬂTﬁ@‘ﬁ‘]JWEJ{;II’JEJH’iﬂWQTINﬁﬁﬁﬂg OWL DL ’fﬂﬂJ13ﬂﬂiiﬂ1ﬂ%@§ﬁllﬂ$1ﬂix‘]ﬁ%}1\‘]

9

doyalugduuy Inseasieniy) OWL seamauazquauavesnard a
& o 9 a9 ¥ =
3) OWL Full 99nuu U N a i uayug 1aundesnsanuasudunaz i

{ 4 [ 1
Taseadumfduyssinuy Tag OWL Full 9¢insHEUHEIUAUTZHI19 OWL 1iag RDF

Y
1 a v

Schemaf] 1591Ud 1113005501000y a Uz UIVUY RDF Schema 1A0819805219 OWL DL 1az
OWL Full A19N i Uay UIFAYDIA 181 OWL drufunariu ualidedinavosnuanyue
mthﬁimeshqﬁ’uum‘%ugmmm RDF Schema 18 OWL Full UMIWauna Ui usenINg
OWL 118 RDF Schema Tag lifimsafsauluaaunisuisaaia msivuagueauiia nazai

Yoatoya @94 OWL DL vz iideiisdaulunisly RDF msdmuanardmsiivuaguauiia

' o ST
HagUDIvDya wuau
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4.6 malulagnlylunmswannszuy

mIelad IvsTunauioouInTad Uaud 1AuUADATLUIUNIT WAL

9

) ] 1 v 3 @ @ g
aauiﬂiamunﬂmu@mu @QLL@ﬂ'lﬁﬁ%}'N N133ANUY ﬂ'lﬁi]ﬂﬂ'liﬂf]'lll%‘} NITPUATNHIIUNTEIN

a é’ v A A A o A o = 1
NsUseiiuma clfﬂuﬂi]@uummamammumn ngrelunswauieouInlad unay
A A o A v v A A o o o A gn o A Iy
INTDANDICAUUFAUUNTNIUNUANANWNU Lﬂiﬂﬂﬂﬂﬁ'lﬂiﬂwm‘u‘l’ﬂ’ﬂuiﬂiaﬂﬂQ?ﬁ]ﬂ!ﬁ’i)ﬂiﬂfﬁ

[

N

Zhe

4.6.1115un5u Hozo - Ontology Editor Wuldsunsufwaniyulae
umInedeTow1n1 (Osaka University) Uszinadt)u 1fu Tsunsumaieadloaivayunms
Waru1oou In1ad (Ontology Editor) Gluﬂ%@ﬁ’uﬁ"lﬁ’%”ummﬁm waziiunsesiiodoneniaz
fafiuesdanudlusunuveseonTnTad Idazainuaz hedadu uas lideaa 14510 Tums

o 99 ¥

nnlsegnaly
m Hezo » Ontology Editor

File Edit View Window Diff Role Project Label Help

DEHSG GR t: @YX OQ vajw: |4 [0 @

Frojects | Search (pathing) [x]

& @ bicyde

-6 featbal

[#)- 60 Planks

[
MWD 2.7 aaaniing19115un5u Hozo-Ontology Editor

1. a5aldsalvinazmsadiseoulnladl

1) 1800 File > new File... > new Project... > N3O0 Project > OK
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2) N59N¥0 Ontology > AANABNNTD Project (NF] ]

an D sl

9 9

2
FATNUU) > New

] Hozo - Ontology Editor

Edit View Window Diff Role Project Label Help B Mew Ontology *
new File .. CtrlsShiftsN D W A[100% ] «f
:J—|x— Mew Ontology Name :
openFile... Ctrl+0 |Ontology name
save Ctrl+S
SAVE 35 1 Ctrl+Shift=S Project | File
save without Dependency ...
open Instance Editor .. Please select @ project for the new ontalogy.
recent files ... » |{no project)
import... » B2 Localstorage [LocalStorage]
export... 4 .
New Project X
settings ...
remove Backup Files ... 3 @ Please input the name of the new project.
Project_Mew
set Page Format ... | nect
print Preview ...
. oK Cancel
print... Ctrl+P
close ... Ctrl=W
- new Project ...
= cuee
quit Ctrl«Q
I
Main Language |Select Mode I | |
712.8 uaasdsmsadadiely TidoouTnTagln
[E] Hozo - Ontology Editor - - X
File Edit View Window Diff Role Project Label Help
INFHHA QR »wEX OQ valx | b 18
Projects | Search OrPlantsColor.ont (3]
’?:ﬁ'ﬂzﬁﬂe Docalstorage] T2/ Editor Pancl - [ OnPlantsColor.ont ] ==
jcydle .
i footbal Ofrew [N w1 partof w1[oo% 1B 1165 | (TS 00 1 [ 1 4 B
e E”D‘fmmmm Wholeness Concept | Relation Concept
[ OnPlants. ont e Any ~
1) OnPlantsColor-back.ont
Q2] orelentCobor.ont g - HPRL 5 uper
i &[0 (Whole Concept) afer puper |
i o[ any A super =
i L[ GReiation Concept) 0 <4 a arg 1 HoMVETRE R
@il SampleProject1 i isra isa " =
(&} SampleProject? Eub Wis-Mis-a o iea is-a b
B+ SampleProjects == L Vo
F — . 1§ [Comemml
_ s %] ETEE s Extrastion
e o 10 q UsePat
.} is-a
EEEFINTYC o is-a s
Plants Mis-a jo 1t Mordant
gub
o 1 FlantsID ] i} ’( w0 e Ny L‘;
Hame TH
a1 --Sm”g -ﬂﬁﬂ i 1 Pantone
Mame EN = pab ub
ame Science -Z/Nmm 2
aio 1 (g 58 _sub 15 4 (E2NE2NE
| e TS S - —%
T O fao 172 1
o 1 Etanin® L gub Howlise
n i - " o 172
o 1 Faml\%\_abe\ - " _“5nW55W\
D\ﬁusanahe\-S - sy = EE N
arfo 1 Ry ARV l= . P — UAKAL &
< >
“OnPlantsColor.ont™ activated ... [Main Language [5elect Mode: [60a: 175

2 2.9 Tnseaseeon Tnladna319a81U51054 Hozo - Ontology Editor

2. maesenlwlagunudeeulnladlumuu oWL

2’, I 2’, 1 9 A U
TuaouusmiuiunsunIsadionn (Export) ﬂlﬂyjﬁﬂ@uiﬂiﬁ‘c’lﬂﬁi'lﬂﬂ"lﬂ

v i1 Y
Tal5unsu Hozo IiilununIvld owL 11ng1#i 2.9 e 1&vhimsada lWdeon TnTagvuanlwi

wiowla lndoouInlagdunlaad a3 Taelslsunsy Hozo Soudosuds Iinisnaniaen
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v ) . E A A P ) o =2 &
UYATUUUTAT 1T A “File” 91 UULABDN “export” maﬂ%umm"Mammmmiuummﬂu

OWLI[A]

@ Hozo - Ontology Editor
File | Edit View Window Diff Role Project Label Help

new File ... Cirl+ShiftsN D () W A[100% |-
.ant

open File ... Ctrl+C ront [X]

s Ctrl+5 nel - [ OnPlantsColor.ont |

SAVE 35 ... Ctrl+5hift+5 i || |'\—||i5'EI

save without Dependency ... scs Concept | Reltion Cont

open Instance Editor ...

recent files ... >

FlantsType
import... ? EWREL cliner
export... > Text/HTML

_ Csv
settings ..
] XML-DTD
rernove Backup Files ... :

XML-DTD[2]
cet Page Format ... DAML+OIL
print Preview ... ROF(S)
print ... Ctrl+P CWLLA]

OWL[E]
close ...

OWL[C]
exit .. Ctrl+E

Sub-Lanuage Data ...
quit Ctrl+0) Other Labels ...

T T 1T

NN 2.10 uaadIsaeen Iild OWL

9 [
vasnniuudd Tdsunsuzuaaaninandoyauuy OWL aannd 2.12 1dviins
@ o a {1 . { ] <
Hudinlddlasn1snanntlu “save to File” Tngdoulasuninanaveslddnsamnnliilu

WINana .owl
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Export Frame[OWL(z)] - [OnPlarfColo.. — O *
xml wversion="1.0" encoding="UTF-277> ~
<rdf:RDF

xmlns:rdf="http: /v . Ww3.0rgf1999,02 /1
xmlns:xsd="http: f fwww.w3.org/ 2001 XML
xmlns:owl="http: //fvww.w3.0xg/ 200207/
xnlnz:rdfe="http: S Sfwww. w3, 0rg/2000,01,
xmlns="http: ffvww.hozo. ipfowl/CnElant:
xml thase="http:/  fwww.hozo. ip/owl S OnFl:

<owl:Ontology rdf:zbout="">
<rdfs:conment>
HCZ0:CWL Exportc
<frdfs:conment:
</ owl:Cntologys>

<oWwl:Class rdf:ID="RelationalConcept >
<rdfs:label>RelationalConcept</rdfs:1label:

</owl:Cla=zs>

<owl:ChjectProperty rdf:ID="hasPart">
<rdf=z:labelshasPart</rdf=z:label>

</ owl:ChjectPropertys

<owl:ChjectProperty rdf:I0="hasittribute™>
<rdfs:labelshashittribute</rdf=s:1abel>

</ owl:ChjectProperty>

<owl:Class rdf:ID="Any">

.- - - . - F - - -

< >

dose select all save to File

A Y PR
DINN 2,11 LFEAIHUINNNNIT Save Ili"lﬂ‘l’]ﬁ\‘lf]’f)ﬂ

[

A I & < 9 a Y dy
AINNINN 2.1lhl“l/‘lﬁﬂﬁ\‘lf’)’l’)ﬂﬂﬂﬂ&Lﬂuiﬂi\?ﬁiNﬂTﬂ1 OWL ﬁ'liJ'lﬁflf]‘ﬁ‘U'llelﬂ JU
1n399319909M81 OWL (Ontology Web Language)

1. Namespace
3 YA 1 A 9 A g
N1TNINUA Namespace ﬂﬁﬂﬁﬁﬂ'lﬁuh‘ﬂﬁﬁulﬁhﬁuﬂl’[’Nl’f)ﬂﬁ'lﬁ oty

o ' Yy a 9 A 9 da’ 1w 9 A a 9
fﬂiﬂTﬁuﬂﬂquiuﬂTi@N@ﬂﬂlﬂHﬁL@ﬂﬁWﬁ OWL ﬂgﬂﬁﬁ'l\‘]ﬂgmuﬂgﬂﬂjﬂﬁﬂﬁﬁ'N“VIE]ﬂufJ'liJ@'JfJ

v
o o

RDF/RDFS 118z ¥Ha103yav99 XML Schema 115181 Namespace 9215z miet 13n101ddd

rdf:RDF syntax 29813 1UNINN 2.12 1E@AINI1TAIHUA Namespace
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<rdf:RDF
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmlns:owl="http://www.w3.0rg/2002/07/owl#"
xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmlns="http://www.hozo.jp/owl/OnPlantsColor.owl#"

xml:base="http://www.hozo.jp/owl/OnPlantsColor.owl#">

AT 2.12 A29819MTAHUA Namespace

2. Ontology Headers
a = & EY g Y
LLﬁ'ﬂ\‘lfﬂi'ﬁ']‘ﬁ“lﬂEJi1EJ’ﬁ$L'E']ﬂﬂlﬂ@ﬂ@]uﬂl@ﬂ@@uiﬂiﬁﬂ ’Nl,ﬂuiﬂiﬂﬁiN
v = ) E ¥ o &
ﬂlﬁ)y’mﬂﬁl’mﬂﬂzqiﬂ181@ Element <owl:Ontology rdf:about==""> Usznoualea1da
. Y ' ) A 9 o & ) Yy a A o
<owl:versionInfo> Glﬁmmmgmmwaylawﬁiw A9 <rdf:comment> 1¥11AAINI1TO19DUNGIND

v 9 ' A [ A
Lmawagmmﬁnﬂﬂﬂ ANNINN 2.13

<owl:Ontology rdf:about="">
<rdfs:comment>
HOZO:OWL Export
</rdfs:comment>

</owl:Ontology>

NN 2.13 A29819 Ontology Header

3. MSMriuanale

Yy A

lunisesurenaraluseuInlad azuaa a3 UAUAD owl:Class 1A

9
v

° < 1A @ [
fmuald owl:Class i unaralvgiiansonsounqu nnaaiadoyald aeiuluigldau
1 9 d’! A 1 g a ] 9 ° A
nqulaadunaraduun snaieuiniuamndnogmeldnand owliclass Mymruaoaaddz
' ¥ Yy A Y A = A
2gn 1014 Syntax rdfID=""TasneldiAT0anune " " vzunudIeFonaa FamsunuFonard
= Y =) dy v A
Tunwr owL ansaieu ldvaregiluuy owl:Class rdfID="quUa" LazueNIINUAAIATI]

o 4

k4
Tnsead19iugIu Ao rdfs:subClassOf TagaziAINANNUTAUNITIMNIZINIZ AuAATd
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d Y < v & <
Taoi 11 9w 81 X 1Tlu SubClass 499 Y @931 )09 Instance ¥99 X 9211/ Instance 499 Y
Yy & < v o L. oAy 3
A28 39 rdfs:subClassOf 31U UANVTUNUFTUVY Transitive 1001 X 11 SubClass Y04 Y 1ag

IS o & 3 Y @ A I @ ]
Y 111 SubClass U934 Z ANUU X 1tlu SubClass Y94 Z A8 ANNINN 2.8 WuUAID819MITUNY

v 9 2

o <3| @ {
Adoya Tagaziiuali qua ifu SubClass Y99 Mordant laan i 2.14

Q

<owl:Class rdf:ID="=’gu?T">
<rdfs:label>9UT</rdfs:label>
<rdfs:subClassOf rdf:resource="#Mordant" />

</owl:Class>

AINN 2.14 A9gNMIMrUAfAIALaL AT EDY

4. MIMMUARMANIA (Property)
msfvuanaauiAvesaaialy OWL aunsafmua’ld 2 Usziande
1) MIMMUAUANIAR Y owl:DatatypeProperty oMUY
ﬂmﬁuﬂ’ﬁmmﬂmﬁﬁL?Jufiwﬁﬂﬁugm U MITUIeTONATIATUM

o va g 4 o a
2) MIAIHUANUAVIAR 18 owl:ObjectProperty INOAIRUANITOTUY

= 9

9 a wa : 3 o 4
Toyadidoin1seTurenuantavesnatd ¥l Resource H3oNsHIMUANITIFON T8
v o 1
ANUANNUTIEHINAAIET 2 Aad
o v v d
5. MIINHUANNTNWHEIZHIN Resource
@ = A Yy a Y9y o
N3NYINT (Resource) NG AAIANLINITS1999 lAAI8MITIua URL
= o v w ' Y o o A . Yo
FIMsmruanNuduiusszrIansnenstunisfivuateu 1y Domain oz Range 1901
M0 UEAMANIANITOU To9TE NI Resource
462 1sunsu An Ontology-based Application Management Framework
(OAM- Framework )
o o= e 3 A
mswa ldsunsulszgnanldse TominnmaTuTadiiuids
=l 1A 35 Y o o a3 9 ~ 9 A A
ANuNNIgazeau Inlag usanuugwassvusnudeaseui lilsunsunsesie
9 = s 2 d Ao w
nanvale uazdealnyzANVEIa lumsweu Tilsunsuge sailuglassandidgluns

o [ 1 4 [ 1 4 Aa g a o a I'4
uunalulagasnarunlszgndediaunsvate qudmalulagaiannseiinduazasuinimes

R RE Language and Semantic Technology Laboratory (LST) National Electronics and
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. =2 Y 4 4 < 4 ) [
Computer Technology Center NECTEC), Thailand Ve lawangerdursunaanesud sy
[ 4 S A é’ A ] v 9
van13 IlsunsuilszgnasenInTasd 1158 OAM Framework YUINDFI@aAANNFUFDU NS
o o <3 a o
W TsunsuilszgnaveaunaluTag i udnnuvueuazoou Inlad Taodldamnsaind

= 1

pudeyanlogluszuvarsaumeaay sonuuutaziudioou InTadmwiza191 (Domain

U

[
1 I3

H 9 1
ontology) ﬁwwuﬂﬂgm%’uu:ﬁm’f@ga (Recommendation Rules) fMUAAIAINNeITe

1 1 4
(Configuration) tagiindeteyaruminnyuTdsunsuilszgna (Application template) Taodi

U
[

o d A 1

v Aaw . o [ ' d

Taguszasaoselminisoluainous awrsodunaluladainainlilszgndodia
' a J A X 1o & Y
uwsnateldinalse Toiningsyu Taodld lisuiudedisinuz lunisideuTdsunsy
v YA o R v aw , = Y o s I
Tuiagiu ldihinfnywaziinddeanvatentieaunazaniudny laisoausi
Teiuayumsiiselunanvaredian
< { @ s

OAM 1i]u Application Framework fslunsaunTusunsuilszgnanldnaud

v a . X g1 A X Iy Ao Y A
Tumsaaaula (Knowledge-based Application) It aananiau Taeisuudeuiou

v 9

o Y Y o 4 ) { o Y
TdsunsulunmswannTdsunsuduuuy gWmuiiisareon Tosdeyanloginnulasaaiia
v v &g % 7?0 ) )
doyauuvoou In Tagwiniu nazannsald lsunsmlszgnadusagl lumsihdedoya’la lu

=& ] Y] o
nannaregduun Felulagiiu OAM Framework adrivayu Tisunsuilszgna lununves
Yy 9 a o 9 I o
FTUUTVAUTOYATIANUNING T2UVHULINTDYA (Recommender system) 1] UNAN
Y o Jd o o 9 < a
OAM Framework laigonuasdrisumstszuianadoyaniuimnasgrudum
A 1 @ o 9 Jd o <3
anunuentegludagiiu nysanmsmsnnunielaldsunsuilszgnadnsegy
Ao 2 ¢ o dAqy Y
Amvuadu sevlivanilrau laun
I~ ) Y] ] o <
1) ApacheJenall/‘lJ Java Framework ﬁWi'i‘]JﬂﬁWGMHﬂ‘ﬂiLLﬂiMﬂizQﬂ@]ﬂlﬁNL’J‘U
FIANUNNY
I P ) @ [
2) D2rO Wureininlsznoumenisdmsumsulasioyasznitalaseadng
Y] -4 o
AoYAVDIFIUTOYAVUTUWUT (Relational Database Schema) fuvoyalunuvvesoouInlad
Y
Wavu lae University of Berlin Uszimeeosiu
I 14 1% A
3) Apache Jena TDB 11 uwolinin139an13g1uToyaviin RDF (RDF Database
{ [ [ < 1
Management System) 15945 Un 159N UIAzAUALYDYA RDF @280181 SPARQL WU Jena
3 ' :
API 14182 Jena Fuseki (Lﬂumuwﬁwm Apache Jena)
% ] v o 1o & 9
%9 OAM Framework 32338 1¥1inwamn lisuiludeslinnue lums@euTsunsy
a 1 @ 4 [ d’l 9 1o & 9 =\ 9 = o
Aanonureninsaisleaues tag liduiudedinnmiineanuuiasgiu RDF, SPARQL,

1 4 1 Y ] gﬂ lo 1 1
OWL LmﬁWNWﬁﬂi%ﬂWH“B@WLL?ﬁLWaWﬁNWHﬂWﬁﬁQﬂWiuﬁ?u@]’NﬂlﬂQ OAM Framework Ulﬁ)!,aﬂ



25

09 o
# B & s
® g &
MM39AN1SIUsSIATY
msdnnssruvileldoyadnnumneg
Usveha ?
mmﬂa@a;ﬂamagw@a;&@;@@@ﬁmwu RDF APls & Web sevice
mﬁmm@aaﬂa fasshdramusoulvladvoslamuiiimun
ﬁ]’]ﬂﬁ’]@@%@@ wiannseiawanlsla
Apache Jena suaw@u@é’m%’umiﬁwuﬂﬂmﬂimizqf@L%UL‘“mmmwma
PR TRToR , D2RQ maw@ugéfm%’uﬂWiLuJa@agaw@wﬂma@w@agamaagw@a;ﬂaLLUU
ALINWTI

aaulnlad

\VIViNQ |

A o s 2 a )
NN 2.15 ﬂTiWGJl‘lHI“IJ’iI,Lﬂ‘illﬂi$§ﬂ§]ﬂlﬂ\i!’3ﬂ!%‘lﬂ’ﬂll1’ill181ﬂElclflf OAM Framework

[ 4 9 =
szuudanis lsunsulszgnagiunniuioouInlad W5e OAM Framework
¥ D D v a Ay a
TisunsuasmszvuulasdoyaningiudoyalagldoouInladuasssuuauaudoyals
Yy 1 1 Y
anuning Ysenev ludeTdsunsudes 3 aau laun
4
1) aausamimsudastioyaningudeya lng 15eou Inlad (Database to Ontology
I A A Aq Y A o 4 1 9
Mapping Componeny) 11U Tsunsuinsoson s lunsi¥ouanudunusszninaveyaly

[

o LA <
gudeyanugiuanuioouiniad lasad1anadns luunudoya RDF Taeilitagilszasd

welwenuami il Fnulullsunsudszgnaanes amuuuumaTuTadduanunang ldeds

' Y
ALAINNYAYTIVU
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Configu
NAC N O

)

‘_N )

.

_|l

on

3
D)

Mapping Config

Home

New

Edit

Load
Export File
Synchronize

Application Config

Home
Load
Synchronize

CLASS: ColorGroup TABLE: colorgroup
PROPERTY: has_ColorlD COLUMN: ColorGID

(EBl|[=1x)

CLASS: Extraction TABLE: colortone
PROPERTY: has_PantonelD COLUMN: PlantstonelD

Bl[=1x)

CLASS: Mordant TABLE: mordant
PROPERTY: has_MordantiD COLUMN: MordantiD

(B]|[=1x)

CLASS: Plants TABLE: plantsname
PROPERTY: has_PlantsID COLUMN: PlantsID

[P]|(x)

CLASS: PlantsType TABLE: plantstype
PROPERTY: has_TypelD COLUMN: TypelD

(El|[=]1x)

CLASS: UsePart TABLE: usepart
PROPERTY: has_UsePartlD COLUMN: UsePartiD

Bl|[)f )

CLASS: HowUse TABLE: howuse

PROPERTY: has_HowUsePath COLUMN:
howusepath

(El|[=]1x)

Add More

A A v o v 9 ) Y =
NN 2.16 ﬂTﬁ!f]S’éJiJﬂ'JﬁJﬁllWu‘ﬁ53W31Q%@Hﬁ1ﬂ§1umﬂyﬁﬂﬂﬁ1uﬂ31%3@@1!11/11@8

Y
[ o 1 I
2) @udAIMITAUAUTOYA (Search Configuration Component) \JuTUsunsy

A

A Aq ¥ o Ay o A Y 9
LA ’é)\?ll@“l/lcl‘b'sll‘lﬂ13ﬂﬂ”iuﬂg"]JLL‘]J‘Uﬂ']'iﬁﬂﬂuuagg‘l]!,!fl]‘l]WaﬁW‘ﬁﬂWﬁﬁUﬂumeHaﬂl@ﬂﬁ%ﬂﬂ

9

AududoyaBinnumue
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Search config of Player

Search Property Display Property
has_age . has_age @
has_club é’ has_club @

€
<

has_country has_country

has_position has_position

¢
¢

(\ I
B

has_name b4 has_name

~ wa = A F)
NINN 2.17 LLﬁﬂ\'1i18ﬂ13ﬂﬂ!ﬁhﬂﬁﬂl@ﬁﬂﬁWﬁi%’luﬂﬁﬁUﬂu

I o’;’ 1 o 9 3|
3)@IUANAINITUUSUIVOYA (Recommender Configuration Component) 13u
4 { o o 9 v o
Tlsunsunsesiienllumstmuagluuungmsuuziiwoyanaz gluuunadnsmsuuzih
Yy 9 ' Yy 9 a 1
AUTOYANIUTZUVTUAUTOYAITINIUNY HAZHIY Web API
a o dy A 9 [ 4 9 =~ G
NuITetmenlgizuuIans lsunsuilszgnagiuniiugeouInlas vise OAM
)
Framework Tag1i 1114914 2 dau Ao 1) dauasaimisudasdoyasingiudoyalaely
y y v o 1 [
pouInTad ieouauduiusszridoyalugudoya MySQL fuguawioouInlad

4 9 X 9 Ay o S 9 : g Ay
ﬂﬁﬁ%ﬂlu@lﬂlﬂiﬂﬁllﬂﬁu HoZo meW@ﬁﬁ’NWﬁﬁW‘ﬁﬁluLLUUﬂJ@Hﬁ RDF 2) @3UaNAINIIdUAY

9 A

P A o Ay o @ Ay Yy 9
Ul LW@ﬂWWuﬂE‘iJ!L“]JUﬂ']ﬁﬁﬂﬂullﬁgg”L]LL‘U‘UWﬁaW‘ﬁﬂ']'iﬁﬂﬂuellﬂﬂﬁm@\?ﬁgﬂﬂﬁﬂﬂu‘llﬂya

U

a o 1 1% < a @ { 3 a 1 1
LG]Nﬂ'J"I?J“Vi3J1fJLLa$°Lﬂhlﬂﬁlﬂsfliﬂuﬂﬂnﬂuﬂwwamﬂfu‘ﬁﬁ%WQﬁuﬁlﬁﬂﬂTﬂW PHP e1ia@19W11U N9 API

4 v d
Service ¥94 OAM Framework IN0A UM MDY AUAITAIHATHT

Iy A o 9 A Yy A g 9 A Y
4.6.3 g?”sll@yaMySQL D IEUUVIANTTITIUVYA NV UININUUDYA LWE)G],GD'

U a

Y

v v Y
Tunmsinudeyainldvinszuvarunldsunsmuei Idadevu Tasldni1ui sQL
U

a
(SQL Aemw i ldlunisvanisnugiudeyalasmniz 1wy a3 19g1udoya iiudeya
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<3| 0 { g (J 1 Y
uf ludoya avdoya Wudu ) Tas MysQL vzvimihiidludanansszringlanugiudeya
: 3 [ ) o
9 MySQL Lﬂui%ﬂﬂ%ﬂﬂﬁﬁ”luﬁﬁjﬂllua (Database Management System DBMS) mmu;@m%y’a

[ o

FITUNUT

<
5. AUIFINNNRINEY
< a . a a a 4 == 9
PIUFININHNIY (Semantic Web) 1NADINLUIAAVDI ANIUD5IUDS aTA1 § 1A
o A < A =y a < a A 9 Ak
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nnf ldeenuuulassadvesuInladlaely 115un53 Hozo - Ontology Editor
9 i1
udr Mntudewhnmsade s owr wfivwanalwaily owl ierh lu1Fnulunmsdudu
v Y
FoyanuInseadeeou InTadae 1) msad 10l owL fvuaeudsil Iishnisaanidenuy

v P . g A A A s ) v =2 g
AIUVUFATIUTA “File” 91N U ULADN “export” maﬂ%umm"lviamzmmmiuu‘nm‘ﬂu

OWL[A] 990191 3.11

Hozo - Ontology Editor

File | EHit View Window Diff Role Project Label Help

new File ... Ctrl+Shift+M
open File ... Ctrl+C
save Ctrl+5
SAVE 35 ... Ctrl+Shift+5

save without Dependency ...

open Instance Editor ...

Q¥ a0 |4

JEnew 1N ]is

# | | Wholeness Concept

recent files ... >
irnport... b

>
settings ..

rernove Backup Files ...

set Page Format ...

print Preview ...

print ... Ctrl+P
close ...

exit ... Ctrl+E
quit Ctrl+0

Text/HTML
C5V
XML-OTD
KML-DTD[Z]
DAML+QIL
ROE
Cowiin
OWL[B]
WL[C]

Sub-Lanuage Data ...
Other Labels ...

AN 3.12 uaraamsaaeen IlaeeuTad (Export) 1 OWL

o e ) Y 19 o A Y o
HANVTINUULAD IﬂﬁLLﬂﬁNfﬂgllﬁﬂ\?ﬁu'm'msl]ﬂyjallﬂﬂ OWL 31NN 3.12 Gh’ﬁ/n

m3tiuiinlldTasmananiity “save to File” Tavdoatlasunuanaves Idhsanulmily

WINAna .owl
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Export Frame[OWL(a)] - [OnPlanfColo.. — O -,
<7?xml version="1.0" encoding="UILF-27"7?> ~
< rdf:REDF

xmlng: rdf="http: /S www . w3 org,/ 199902/
xnlns:xsd="http: /S www.w3.org/ 2001 FXML!
xlns:owl="http: ffwww.w3.org/ 2002707/«
xmlng:rdfs="http: S www . W3 . org/ 2000701,
xmlns="http://www.hozo.jpfowl/OnFlant:
#wl thase="http: /fwww.hozo. jp/fowl fCnP1;

<owl:Cntology rdf:azbout="">
<rdfz:comment>
HOZO:0OWL Export
</rdfs;: conment >
< /owl:Cntolaogys>

<owl:Class rdf:ID="RelationalConcept™>
<rdfz:labelxRelationalConcept«/rdf=:1label:

< /owl:Clazs

<owl:CbhjectProperty rdf:ID="hasPart">
<rdfa:labelrhazsParc</rdf=s:1abel>

</owl:ChijectPropercys

<owl:CbjectProperty rdf:ID="hasiAttribute">
<rdfa:labelrhasfitccribute</rdf=:1abel>

</fowl:CbhbjectProperty>

Cowl:Class rdf:ID="Any">

- - a - = - r - - a -

€ - >
| doze || select All | Ssa‘uetoFiIE 2|

AW 3.13 nanensiiuiin (Save) Yoyanau InTad fluuunTvld owr

3.3 MINAIMITUAMTIANNHINY

3.1 wonlgadoyansemsiumfile

Iy o

1 Y
AaveldasweenInTaddeadunduie 1w ]1a va owL W deuidasoi

U

TﬂNﬁineauiﬂaﬂmﬂiusﬂuuu OWL mmmumiweuiﬂwamﬁ’m@mﬁ’uﬁ Tdoud

a Q

srsumdnsafulugmdeya MysQL aude 3.1 TaslfinTesfiofizondt szuudanis
4 I J

TilsunsulszgnagiunnuieouInlad (OAM Framework) Lﬂuiﬂmﬂiuﬂimﬂﬂ;ﬂ;mmmﬁf

pouTnTad Aeiuaywitansad1edoya RDF iz OWL 1ingiudeyaiiiieg (Publishing)

uazmslHilse Twumﬂmauawaﬁwu(Consumptlon) iannifisaion Teadeyaifiogiiiny
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o 2 ] J

TassadedeyanvveouTnlagnionsiuuilds Tasiudr IdeouTnlad (owl) Wl

9
Tilsunsumlasgrudeyalioglu uun RDF sauiudeyasingudoya MySQL Taoasanay
° A ' ) A q oy @ ) a
MruamsiFouTosszninaamduazaisalugudoeya MySQL e 1 1dg1udoyaiia RDF

do
Aliauezansoldldsunsulszgnadisagyl Tunsdidedeya ld lugduuuszsundudu
9 a . A a 1 Yq ¥ < Ia
U93yaIFINIWNNIY (Semantic Search System) N IuAaAo 15U U UnUDA VIO Ia
4 a o J [ 4
(APIs & Web Service) 1o uIn1snieu1ldnisdszgnaldnuszunouqg 1daae
v o o s

(Marut Buranarach et al., 2013) $28aaanusugoulumswan Tusunsuiszgndvesoon

TnTas @901 3.14

Tsunsuntlas grudoyald

o1 uuY RDF

gudeyawiia

szuvlszuianams RDF

Ay I A
FAUAUNIVLBIANINH Y

OAM Framework

oouInlaganv

(Domain Ontology) - OWL

AT 3.14 1EAAINIINUYDITZUY OAM Framework 1Fou Tostioyanudoya

@ v

VY aa 9
wuﬂuﬂauaﬁﬁwmw mnﬂu;gmmaya MySQL

Q

o v d
3.2 ﬂ]ﬁﬁ%]ﬁWﬂu]HﬂiNﬂ1ﬂW‘n

O 111
°o_ v = 9y [

3 9 . A Y JN Y Y = a
L‘].]'Llﬂﬁ'cl"]f Text File Uiﬁ*ﬂqﬂ1ﬁWﬂﬂLﬂﬂ%ﬂJﬂﬂﬂUWuljhlwﬂ’é)uﬁ"ﬁ‘i‘iu‘]ﬂﬁ
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1. HaNISNMUITZUY

@ A Yy a Y a S o [ @ vy
Wﬂﬂ”liWGJlH”lﬂ”liﬁ‘]Jﬂul%\iﬂTﬂll‘ViiﬂEJIﬂEJGl,‘lfmﬂuﬂﬂﬂujﬂiﬁﬂﬁ”miﬂwu‘lﬂllﬂﬂu
= a Y 1 [ dy
a5I5NHALITNOVAIY 2 U A9

4.1 amsWannszuauRwdnumng 3o Idadwszuugiudoya MySQL

Yo 9 v Y YY 2 a 9 a o o J o
vaz lavamudeyaiug iideudsssuanaaieg lugduvugiudoyameduius uazih

U

pou InTagviug Widoudsssuana hhiseuTesiudoughileglugiudoya MySQL (Database —

. Y . .
Ontology Mapping) e 1dsunsy An Ontology-based Application Management Framework
o { I o @ v J
( OAM Framework ) siatgaslunini 4.2 flumsmuuannuduiusvesnaralugiuniug
= 9 & A
pou InTaguazaisalugiuveya MysQL #41151n514 OAM Framework a113ataon Toa
{ o v J o o 4 [
Aoy aNTAUNUTLUD one-to-one, one-to-many L1AZ many-to-many 115 UMsFon Teanuaatd
ll I o ' o o . 1% A
808 (subclass) (HUMImuuaAIN1sulasmadnwn (Vocabulary Mapping) aaaadluning 4.3
I ] 1 1 v I @ v Jdo o = ' [
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Abstract

This research aims to 1) Develop ontologies for natural dye plants 2) to developsemantic web
searching using the ontology of natural dye plantsThis will allow users to have a better understanding of
the natural dye plants, their uses, and how they are dyed. In developing the system, Ontology techniques
were applied and developed in the form of web applicationusing the PHP language. And Using the Hozo-
Ontology Editor Program, build an ontology knowledge base for natural dye plants. Then semantic
searching service was implemented by the Ontology Application Management (OAM) Framework with the
MySQL Database to link existing data to mapping data structure.Meaning and efficiency in finding
information to meet more needs. Evaluating the efficiency of natural dye plants search. The accuracy of

100% indicates that the results are very accurate.

Keywords: Natural dye plants, Ontology, Semantic web
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?xml version="1.0" encoding="UTIF-8"7>

rdf :RDF
xmlns:rdf="http://www.w3.0rg/1899/02/22-rdf-=syntax—-ns§"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema$"
xmlns:owl="http://wwWw.w3.0rg/2002/07/owlg"
xmins:rdfs="http://www.w3.0xrg/2000/01/rdf-schemaf"™
xmins="http://www.hozo.jp/owl/OnPlantaColor.owl#"
xml :base="http://www.hozo.jp/owl/CnPlantsColor.owl#">

owl:Ontology rdf:about="">
<rdfs:comment>
HOZO:OWL Exporct
</rdfs:comment>
</owl:Ontolaogy>

owl:Class rdf:ID="RelationalConcept">
<rdfs:label>RelationalConcept</rdfs:label>
/owl:Class>
owl:ObjectProperty rdf:ID="hasPart">
<rdfs:label>hasPart</rdfs:label>
/owl:ObjectProperty>
owl:ObjectProperty rdf:ID="hasAttribute">
<rdfs:label>hasAttribute</rdfs=s:label>
/owl:0ObjectProperty>
owl:Class rdf:ID="Any">
<rdfs:label>Any</rdfs:label>
fowl:Class>
owl:Class rdf:ID="Plants">
<rdfs:label>Plants</rdfs:label>
<rdfs:subClassOf rdf:resource="Any" />
<rdfs:subClass0Of>
<owl:Restriction>
<owl:cardinality rdf:datatype="http://www.w3.0rg/2001/XMLSc]
<owl:onProperty rdf:resource="f#has PlantsID" />
</owl:Restriction>
</rdfs:subClass0f>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resauzce=“#has_PlantsID" />
<owl:allValuesFrom rdf:rescurce="#integer"” />

| 7&0;;41 | select All || save to File

it g1unuFesulvladlifeglugunte owL

a

Afeilfideldaimsuugiutoya MysOL waslédnifvoyaiuslifondorsumtnieg luguuuy
grudoyaBeduiug Faldihlusunsy OAM Framework inlfidenlssdoyafiogluszuugudoya MysQL iy
Tssasedeyauuvesulvladiiashaninlusunsu HoZo-Ontology Editor wazuvasgiunnuiesululadlegluzy
2191 OWL Fauanslunnd 6 L‘ﬁ’e]ﬁﬂm‘imiﬁi;‘é]ﬂﬂﬂﬁﬂ%aﬁﬁaQjLﬁ1ﬁUOQﬁHQ1M§LﬂWWSMWQ (Database-Ontology
Mapping) fauanslunndt 7 umsimuaanuduiusveseanalugiunuieeulnladuazaisdlugiudoya
MySQL FsluUsunsu OAM Framework mminL%iauIﬂﬁaylaﬁﬁﬁuﬁuﬁuw one-to-one, one-to-many kay many-
to-many dmunisitenlesiunaiades (subclass) iunisimundInsuUasiidn (Vocabulary Mapping)
fauanslunmd 8 iWumsvsuanifuwravaeduifisuduiusfuduaaavesaeulnlad wu aedu “dina”

faruduiusiveanadesdudueata “vena” Judu
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Expaort File
Synchonize
CLASS: Mordant TABLE: mordant == &
Application Config PROPERTY. has_Mordantid COLUMN Mordantin |§ 9
Homa —
CLASS: TABLE plantsname -
;:.““ PAROPERTY has PlantsiD COLUVN PlantsiD B[
CLASS. PlantsTyped TASLE plantstype
PROPERTY. has _TypelD COLUMN TypeiD m@a
‘CLASS. UsePart TADLL: usepart E 1
PROPERTY. has_UsePariD COLUMN UsePariD Leg
CLASS. Howse TABLE. howuse
PROPERTY. has_HowUsePatn COLUMN. E a
howusepath

= 3 Y
Amd 7 mifmuaanuduiusvesaanalugiuang

poulnladuazmsslugiudeya MysSQL

VOC ADULITY Of COIOIGToup:
Mapping Config.
Home —
New dimia ~ dme
fan Delete This
Load
Export | e
Syncenize by (=] Aviudu
e Confl Delete Ihis
Home =
Load wiim t) i
Synchronize
Delete This
. (j ) -
Delete 1his
ra— (] e r—
Delote This
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AN 8 mimuan”.rﬂuumasﬂaauuum’mﬁuwuﬁnu

Furanaveseaulnlad
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dmSuinasanmauumiiu daandlunind 10

Get API key : copy this url

Copy URL
il /Mocalhost 8000 carching/ap/dalaselauery keyword?dsname =8
path Extrachon&keywords %NEORHEWNAZREUNBERAD
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AN 9IMsMuuaguLuuLes APl dwiuihly

- L ks v -
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e ot

save Copy

wananinud:
has_color:
has_HowUse:
naldawhedali:

has_MordantLabel:

has_PantonelImg:

has_Pantonel ahel :

has_plants:
has_Name Other:
has_tiame_TH:
aufildanad:

wmaninud:
has_color:
has_liowuse:
nuldawhofad:

has_MordantiLabel:

has_Pantonelng:

has_Pantonelabel:

has_Plants:
has tase Other:
has_Name_TH:
auitianad:

wamantnud:
has_color:

Headers

--
“dasoudn
“ret:MowUse: /"~
“wislausrluanfiaa~
“avidu”
=./PlantImg/161350. Jpg™

THANIONE 16-11458 10 Amberplow”

“ref:Plants:2”
“uranda, unluo”
“naniw”

“urudu”

age
“ifimaun”
“ret:Howuse: /"
“waslauurluavidaa”
“awdu
=./PlantImg/15-1216. pg™

TPANTONE 15 1210 1C Pale Khaki™

“ref:Plants:2”
“uranda, woluey”
“nanlw”

“tw”

.
“ifimsau”

AMA 10 JSON dmiuthanuanamauumiiniiu
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15199 2 ANNABIRAEALLINETTUM SAUALTRYR

i WITDNSAUN IIUIUNAANS ANNIINLAUEN

1 has_Name CONTAINS “g@” 3 100

2 has_Color CONTAINS“i387” 9 100

3 has_Mordant CONTAINS“a@n5dy” 7 100

4 has_UsePart CONTAINS“iU@an#u” ANDhas_Mordant 2 100
CONTAINS“an5efu”

5 has_Name CONTAINS “e@"” ANDhas_UsePart 1 100

CONTAINS“lu” ANDhas_Mordant CONTAINS“@nsdu”
59 22 100
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