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Regarding to developing of Geo-Ontology for Thai Cultural Heritage, the 

important ontology is in Time, Place, and People that become to the Activity 

domain. Even the time pass, the ancient places still the same thing as ever and 

located on the same spatial position. However, the causes of problems come from 

the uncertainly Thai records, the name changed. From above, Geo-Ontology was 

proposed to help manage the knowledge base and bring the geographic coordinates 

of the cultural heritage locations in Thailand. 

In this research, we create the ontology in Thai Cultural Heritage and Geo­

Reference by Protege 4.0.2 ontology editor. The web ontology language is OWL DL. 

The reasoner is Pellet, which divides the system into two parts; the first part is 

searching by key words and relationships identification. The second part is data 

addition from experts. The OWL expressivity is SHOIN(o) that tested by ontology 

matric tool of Protege. Then the testing of performance of queries is SPARQL 

Benchmark (BSBM). There are four number of queries, which have query time are 

0.0646, 0.0811, 0.0598 and 0.0854, respectively, in milliseconds. The developed 

system can be used to query the data can be deduced by the inverse property, 

functional property, inverse functional property, transitive property and symmetric 

property correctly. The satisfaction of the users found the system to a great extent. 

The average score is 4.05. 
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bbr;l~otle:JlJ(;l~'m'l'le:JtJ'1 uaau 1 Vl1r;l~?l1lJ1'lt:lt:1ntl'l~lJ1(;l~(;l1~a~1.:Ji1tl'l~~Vl5.n1~ '11m "'1Jl~(;lvl.:Jn~11 

"' , '\J " 1 

a au 1 'VI1(;l~~._,~nt111 tl~~u1-tl'al.Jm :U--1~u~ b~mbnu'1J"'1~1._, 1 ~1~B'1--1Ci--1 1 ui1--1~u 

n 1)) ~u !Jl1 bb "'11..,~~..,'11 a--1 bb "'~._,lJ) ~ nV11--1i' ~ '\Jli))lJ Ju ialJ (;l'VJ1--1 .n n i211?1 \11 i b tlu~--1~i1 
' " " 

1"111lJ ~11"1 rub uu e:1 ~ 1.:JlJ 1 n b ~ a--1 '11 n ?~mu~ b "'~ 1;1~.., a ~'\Ju~ueh 1(;1 n~iJ ".n 1 ~.n n i211 ?1\11 i 
"' " " 

b tl~CJ'Ubb \.](;l.:JIJI(;le:J~ nm ~.:Jn1'lVJ'Ut:1lJ'11e:J.:JIJl~n e:J'U~un b tlu~-:~"'~-:~~vh 1 ~?lt:11'\J~"'~mi1a-:~t:1n nr;l'\JVJ'U 
" 

.n1CJ1~~u~u ru b1r;l1U'l'lU'U "'~mb~bb~bb "'~-:~ 1 '\J'l11111"1~~t:1nri'u~'\Jbb~1nm'l'l~i1 bb "'~._, 1 '\J'l11111"1~ 
' " 

.!Jni211?111lib~t.l1tl'U 1 'U"ti1.:Jb1(;l1~ b tl~CJ'Ubb \.) (;1.:) 1 tJ vh 1 ~bn~m'lsife:J'UVl'\J'11e:J.:Je:J1)CJ5))lJ~'U vl--1 'l~b ~'U 1~ 

'11 mb"'~._, 1 '\J'l1ru?lmu 1 '\J'l1 1111"1~ vl.:Jb "tiu 1~lJ"'151 1Jld'llJ"'1i"'1 'l ~-:~"'1~'l1'11'\J~ [1] '11nm'l'11~ri'u , , , 

Vl1\l1 '\J)1rufl~~'\J.a:u~u'VI1\li'~u5))lJ vr._,if 
' "' 

?~ii'CJ'VI11'l1~ rh"''U~e:J1CJ'l11~Vl5i2111l1'l'l~V1 12-16 e:J~'l~vl'\Jf111lJ~n~.:J bb~ 130-180 
, ' " 

1 



2 

L61f'U~ib:wm '<il1m~~'U~1m~1'W?I~~~ (Cm.Dt.) 
"' 

?!~ cJ'u '<il'<ilU'W (?l~v-r~J~'W 1 n~'WVl {~'~ e:~'U ~'U-u '<il '<iJU'W) B ch~ ~LJ r11 1~ ~ n ~~ LL~ o-20 
' ' '\) 

L61!'W~L~m '<i11tl1~~'U~11'11~1'U?I~~~ (Cm.Ot.) ... 
" ' '<il1fliB~~~~ n~Tli1~~'W 'V111 ~VluVi1~VI1511'l"l1~VI1lVI11th1n n~€J~1€l C.J"ll B~PI1?1'W-

'\J , ~ 

?lm'W~?I~1~1'11~ r111~1'll~Vl51 LL~ ~ LL 'U'U LLe.J'UV11~~~r1~ 1 'Ubb~~~ C.J 1"1?1~ C.J lJ?I t11U\Jl tJ fl11~ Lb~~~mJ m 1~ , 

LL?I~~i1~"1leJ~AJ1~~~~w5~Lii~~'W~L~miB~nu ~~~ (iB~~Jli11'111?1~J~{ Location) n~1 (t.Jr1?1~C.J~ 
'\) '\) ' 

Q 1 1 QJ • tJd iJ d d I d tJ Q.l I 

~e.J!;'l m~Vl'UI'l eJbb V1~~~1~ flV11~1 ~'U511~: t ime) Lb!;'l~'U\"11"1~ (e.JV1?111~VI1€l~?I1'Ubfl Cll"lle:J~fl'ULL VI~~ ' '\) 

~1~flV11~1~'W511~: person) 

1 'Uci1'U"lleJ~fl1 1R'W~'Wimm 1~v 1 i'm1~ul"lrh~vniiJ'W 1lJiith~~Vl5m~ L Vlv~~B fl11R'W 
'\) '\) 

oW'<il11tu1r111~VI~1C.J"lleJ~~~~~eJ~ fl11 m1'111 LeJleJeJ'W 1 Vl1~~ L :a.:J~'U~ ( Geo-Ontology) ~1 H1 'Wfl11 

-w'~'U1~1'Wm1~~"1l B~1~LJuR''U~'WiB~"' 1~ vm1~~r111~VImCJ"llB~~~~~B~ m1 "111 v 1 m~imm~iJ 
""" '\J '\J \J 

' .... 

tlfl~€)~~1fl~~'1i'W 
'\) 

~1'\.Jl ~ C.JdL U'U fl11~~'U1 1~'U'U?I11?1'Ub Vll'll b ~ eJ'lh tJ 1 'U fl11R'U ~'WieJ~~"lleJ~ LL VI~~~ 1~ fl 
'\) 

Vl1~1~'U511~~iJAJ1~~~~'U51 'Wi1~"1leJ~ ~~~ L1!;11 LL~~'U\"11"1~ 1~CJ fl1'~'111oUeJ~~~11 i'~1~ nuLL 'U1A~ ' '\) 

BB'W 1 Vl1~~ (Ontology-based Approach) 1~CJfl11n1VI'U~um~m1~VI~1CJ'UeJ~A1~wv1m ·ti+n.Jn'U 

1~VrJ 1~ LL Vl~~oU eJ~ ~~ 1~ flV11~1 ~'U 511~ 1 Vl CJ 1 ~iJ m 1~VI~ 1 tJ bb~~ 1"11 1~~~~'\.Jlj~?leJ~ r1 i\ eJ~ 1'11 ~ n'W 
'\) 

L ~m U'W~1'W r111~n 'W fl11U1ru 1 fl11oUB~~ LL~~L ~B~ 1c.mL Vl~~oUB~~~iJ r111~VIm nVIm CJ 1~ 
~ 'U '\J \J \I 

1. Pin~1 BeJflLbUU LL~~~~'W1]1'Wr111~~€JB'W1Vl1~~L~~~'U~ (Geo-Ontology) b~eJ 

ilm~LL'W1A~1VfB~1'W~U"lleJ~ fl!J (Rule) 1"1"'1?1 (Class) A11~~~~'Wth~w;h~A!;11?1 (Relation) Lb~~ 

fltl.l?I~U~ (Property) '<illfloUe:J~~"lle:J~LLVI~~~1~flV11~1~'W511~~iJij~m1~~~~'U51~VIil~L1~1LL!;'l~ 

'UAA~ 
' 
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1. ~~VI"~1J';j~flV11·:rr~'Uu':i':ill~H1'U~1'U1~CJdiJ~1'U1'UhltimJn'h 100 ~~~~ ~~ 
'th~fleJU~1CJ ~~VI"~1J':i~flV11~l~'U6':i':i1J1'U61:iJCJI'h~j1lJueJCJfll1~~VI"~~~ 25 ~~~~ 

2. CJF161:iTCJm-utwn'U1~m.J':i~ne:~u~1CJ 61:iJCJVJ11':i11~ 61:iJCJ~~u~ 61:iJCJm~611"1l'v1CJ 61:iJCJ 
" , 't 'I 

" l~'U6':i':i1J'I!'U 

4. U1~61'UeJieJ1l~V11~.fliJP11611'11~1'U Gooole map 1~CJ1iwti'~V11~.niJP11611'11~~uuwti'~ 
'\1 '\1 ::;, \J 

':iUVl':i~fl~lJ~~~~ 1 iVI'U1CJl~ ~U'Uel~P11"1lm~~~~~ (Latitude) ~~~~~el~~~~ (Lonoitude) 
\J 'U '\J ::> 

3. ~~'U1':i~UU~b61~~~" b~~~A'Ufi'UieJ1l~6'11VI1'um i 
" " 

v 0 tl tl 0 Q..l tJd 
4. ~~'U1':i~UU'U1~"1J1"1Jel1J~611VI':iUm"lJCJ1'1l1ru 

" " ... 
5. Vl~"elU':i~UU~~~~U':i~~iJ'U~~ 

6. 61':i't.l~~fl1':iVl~~eJ~b~"~.rrm61'Umb'U~ 
' 

1.1 Intel® CoreTM 2 Duo CPU 

1.2 RAM 2046 MB 

1.3 Hard disk 320 GB 

2. 'lieJ'W~~n1 

2.1 ':i~U'UU~D~fl1':i: Microsoft Windows Vista rM Business 

.. "" 1 .., .., 'l 'l "" 2.2 ~Fl':ieJ~lleJ 'Ufl1':i61':i1~~1'UF1111J~eJeJ'U b V1 b~ CJ: Protege 4.0 



2.3 .f11'1!f1vi'l.ul'Um':i~~'U1: PHP version 5.2.6 

2.4 L~{vkrv{ Apache 

2.5 ~1'Uim..Jfl: MySQL ... " 

4 

1. eHJ'U 1 Vl1fl~ (Ontology) dJ'Ui6m':iLJ':i':itnmL 'U1fn1l.JA(;)ml.J'IJBLJL'll~~t1'U h VI~B 
im11Vf'U(;)~b~tntlllbb'U1A(;) (The Specification of a Conceptualization) 1(;)tJ~BB'U1Vl1fl~dJ'U 

m ':it1~1.:J 1r11 .:J t1~l.:J~1'Uf11 1l.l~Vl1.:J~1'U 1(;1~1'\.JVI~.:JVI~B 1(;1 Ll.l'U~t1'U h ~.:Jil LL 'U'JA(;) LLfl~fn1lJ L i1 h ... " 

2. BB'U 1 Vl1fi~L ;a.:J~'U~ (Geo-Ontology) LU'UBB'U 1 Vl1fl~th~U1VlVI~.:J~ilm1tJ1LB1 

iBl.lfiL:U.:J~'U~lJ11i'l.'Un11tJlbt1'UBiBl.lfl L"li'U 'Wtl(;)Vl1.:Ji1ilf"l1t1~1 LU'U\>l'U 1(;)tJe-J5LJ1tJ5.:J 
" " 'U 

r11 1l.l~l.l~'Ulh~w;l1.:J n'OJ n 'j':il.J'll tJ.:JlJ'U~cJ Lbfl~ f11'j L tl~ tJ'ULL 'tJfi.:J'll t!.:J511l.l'ti1~ , 

3. OWL-DL bU'Ui11~1~1-ul'U.:J1'UL1LJL;a.:Jf111lJVIlJ1tJ (Semantic Web) 1(;)tJLJ':i':itJ1tJ 

im..Jfl L :a.:Jrn 1l.lVIl.l1tJ ~.:Jt11l.l11{1 n1Vf'U(;) 1f11.:Jt1~1.:Jit!l.lfl1 'U~n~ru~"1~LJ.ff'U Lbfi~B5LJ1 tJivl.lfl 
" " " 

(Meta data) ~ilrnll.l~l.l~Wfl 'U':i~LJLJ~1'UiBl.lfl1~ 11l.l~.:Jt1ll.l11{1 ':ie-1-:J -rll f111LJ':i':i tJ1 tJiBl.lfl b :U.:J 
... " 'U 

~11n~ 'IJU(;) it!l.lfl bbfl~lli'TU.:J'tJ~l.l1 tu 1~ vh1 ~iBl.lfl~{lf1LLVl'U~J'Uilf11 1 l.JVIlJ 1 tJl.llf1~.:J~'U ~n'l!fru~ 
" " 'U 

m ':ill 'j'W 1 tJ 'OJ~ e1 ~1 'U 1tl'll t!.:J r1 fl1 t1 rn 1l.l ~l.l ~'Ul5'll t!.:J\9 fllt1 Lbfl ~ r1 tut1l.JU~'ll t!.:J\9 fl1t1 L ~ e1 t!5LJ 1 tJ 
'IJ " ' 

b:U.:Jl~'U511l.J.f11tJ1'UVltl.:J~'U1~ 

4. t11l.J11{l~~'U11~LJLJ~rn i'Vlnn~l.lt11l.J11{11 i'.:Jl'U'hwi''U 1~ 
'IJ • ' 



d 
U'Vl'Vl 2 

f11~~1i'V1~1'UWUBuuutl 1Jlfimn Fl'Urr~1\911~1 bb(I~U'Vlfl11lJ~b~~'JiJB~tlUBB'U 1 'Vl1(18 

b~m1~1~~'UbbUU:j)1'UiJ m.m el~Afl'J1lJ~'Vl1~Ji'1u.n:W 1'1161(91{ ~~um1ud1Ji't~ n~~'U1~'U hw 1-1l'V1~ nm~ 
ct.3 'U \1 \J 'U 

Belt! 1 'Vl1" 8 bb"~~~u11 'lJ~bbmlJ'lJ~~~n~b 1ub ~~m1lJ'tt1lJ1~ bfl~B~ijmb"~~1'Ui~~~b~~1il'B~~1Jl 
' 

~11lJ~lJ1~~B~BBU1'V11~~ 

Belt! 1 'Vl1(1 8b tJ'UmllJ~el~rh~iJ1m~61~1~ bbUU~1~U~'Uli'f1'tt1~Uel5U1~~BU b ~(91 b dB~1~ 
' 

61'U 1~ bb(l~611lJl~1:11-1l'b tl'U 1fl~~~1~~'U:j)1'U~el~fl'J1lJ?i'lJ~'UB~B~ b 'VlellJ611'tt1~U 1-1l'b tJ'U:jj1'Ufl'J1lJ~Ji' [2] .. "' " 

1. bb'U'JAV! (Concepts) 'tt1~elflm61 (Classes) Ael ~~~bb61V!~~~fll1lJi'tt1~8b~el~1VIb~el~ 

tt1~~ 1u~elUb~(9l~61uh bb(l~611m~t~el5u1m1~(1~b5~V~~1~1 ~el~~m61m~ 1 tl 1V~blJ'U,!'U 1Jl 

2. fl'J1lJ?i'lJ~'U6 (Relationships) Ael ~UbbUU~B~fll~bb61V!~fll1lJ?i'lJ~'UB~~wh~ 

' ' 
m 1lJ ?ilJ~'U 6~~w:h~ bb 'U'JA VI nu bb 'Ud AVI 'tt1~el ~ru61lJU&i b ~ el fll~bb 'lJ (\~fl'J 1lJ'tt1lJ 1 cl'Vit~ fl ~ el~ 

' " 

?l1tt1~Ub tlumJ bb uu 1 tlfll~elBU1mb 'U'JAV! 

elBtl 1 'Vl1"8~~t~nel5m~Ji'1 mb t!1AV!'tt1~elrlm61 bb(l~flru61lJU&i'tt1~elrlru~ n~ru~Ji'1 ~61~el~ 
" ' ' 

(Slot) ~~BT'ili1flm61(1 n (Subclass) b ~elelBU1m1tJ(I~b5~V~~el~flm61,!'U., 1V~~~UbbUU~B~fll~ 
" I u 

u~~m~~~~'Uel~num~1~1-rr 1Ji'bbn m~1 RDFS bb(I~OWL b tlu~u 
" 

5 
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u-a:: 1EJ"Ilu "'JeJ-:jeJeJ'U 1 Vl1~~ 

BB'U 1 Vl1~tJ?f1ll1"HltJ1mU'i~tJfll'l1 m 'Ufl1'i'Vh:nu"llm'i~'U'U-:11'U~1-:J 11~tJ'ili"il1'iill1 HI , 

2 . a au 1 VJ1~~~1-:J"il1fl] 1tt~a~r;,1 uJi'1um'ilntJ'i1tJ~~lBtJ~~1-:~ 1 l 'liu UVl'U1Vl (Role) 

Fl11ll~lliufi (Relation) 1u"llru~~\i1'U~BllmUul.Wmlb'Vl~-:J'il'U'illl~Bll~ Vl1n1-ffaB'U 1 VJ1r;,tl'liltJ 1 'U 
"' " " 

3. 'i~'U'U-:J1'U~I'i'a-:~m'ie..J'Ulflfll1lli (Knowledge Integration) l~B?f~1-:Jrld1lll~1h 

l 'it €1-:!l'i''U"ll €1-:1 Fld1ll~'i~Vl11-:J 1~ lll'U 
" 

4 . 'i~um1u~i1rn 1ll l'i'B-:~ m'itJ1~Bllr;l n ~'Ull11-ffa n (Reuse) l 'liu 'i~'U'U-:J1'UVIU-:J 
" 

€11"il"il~rl1Vl'U~BB'U 1 Vl1~~l ~a 1-ff-:~1'U ll~~i1m'ieJ'Uru1~P~1 lX'i~'U'U-:J1'U ~'U?f1ll1'it;1tJ11 u1-ff-:~1'U 1~an1~tJ 
, v 

B 6u 1 tJ A l1ll i1 'U 1~ lll 'Ull 'U 'U ?f(\ \91 (Static Domain Knowledge) "ll B-:1 'i ~ 'U'U B-:~ r1 A l1ll i 

(Knowledge-Based System) 

m-a~ WJ'U1eJeJ'U 1 Vl16t~ b u~EJ'U bVimJm-a~~1-:j bb uu:516teJ-:j b~-:j 11Pl t) (Ontology development 

versus Object-oriented modeling) 

m"J~WJ'U1BB'U 1 VJ1~ ~l u~tJu bVJ tJunum'i?f~1-:Jlb umh~ B-:J b :a.:rr ~P~mTu i1~'l~ bll'l n~1-:~nu , 

- ?f~VleJ'U 1 lXb~'Ui:i-:1 1A'i-:l?f~1'l"llB'l1~fl 

- irn"il~btl'Ub~mnu 1A'i'l?f~1-:!"llB'l bl'UlA~ ' 
- iJmJ~bnmnu~m~ru~m'ivi'1'l1'U (i5m'i) 
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.ffu~au1t.mT;i-w'~u1aau 1 'VIb~~ 
Noy, Natalya F. m~~ McGuinness, Deborah L. [4] 1~bbU'l.ff'U~mJlum';i~lij.J'U1 

BB'U t Vl1~~hlmwu'U 7 .ff'U~B'U ~'l';itl~ 2.1 
" 

1. flT\I!'U ~"1.1 eJ'U b "1.1 ~ lli'l ~ t~ bl.J'U 

b~~bb ';ifl"I.IB'ln1';i~lij.J'U1BB'U 1 'VI1rt ~ ~B'l b~~~1 n n1';itl1'Vt'U~"I.Ie:J'Ub"l.l~bbrt~bb'U1'VI1'l~ 

G11~1';i(l~Burhm~~'U\i1'U1 m~ b 'll'U t~b~'U"I.IB'lBB'U 1 Vl lr~ ~~~mBuf1rt~m~1 ';iU1'l 1-u'aB'U 1 'VI1r~~tl 
~ . 

b ~a a~ 1 ';i ~'l rh ~nau~1vt-ruri1 m~ b vt~ 1tl m ~iJm ';ib tl~ CJ'U bb tlrt'l';i~t.-r-J 1'l m~'U1'Un1';ieJBmb uu B B'U 

1Vl1r~m~ 

n1vt'U~Pivn-1vt~Biim~l'11~1A'1J"I.IB'lBa'U 1 Vlbrt~ 1~ m ~CJ'Ul'11Pivrv1~b Du 1 u1~\Mv1nu 

~'l~ ~1A'ru ';j~tJf1ru&1~m"I.IB'll'11 Plvrvibbv1r~~l'11 t~ vr~~ baCJ~ " , , 
... 

4. tl1V!'U~f1fl1&1bbfl~~1~'U-a''U 

r1m&1 vt~1CJtl'l bb 'U1?i~~a~'1 'U t~b~'U~'ltl';i:;nB'U~1CJ ~1'Uvl1'l11 'Un1';i~lij.J'U1~1~'U 

"1.1 el'l f1fl1&1~iiCJ~ 1~ bbtl 

.c::::~to.c:;:,l I ~ Q,.l .J .:::. 0 

4.1 15 bb 'U'U'U'Urt'lfll'l (Top-Down) f1€l m~'U1'Un1 ';i~ \ij.j'\J 1Vlb ';i~~1n n1';in1V!'U~ 

iim~"l.le:J'lf1rt1&1~'lvt~~ 1 'U 1~b~'U bbrt~"I.IB'Ub "l.lln"l.le:J'lf1m&1 

4.2 1Gbb 'U'U~1'l~'U'U'U (Bottom-Up) fiBm:;tJ1'Un1';i~lij.J'U1~b~~~1 n n1';itl1V!'U~ 

1~m~uf1m&1 f1fl1&1rt n~~(lnbbCJ n n~~aBn~ 1ri e:J'U~~(l m111 tl1~ f1fl1&1 bblJ 
'I 'U \J , 'U 

4.3 15bb'U'U~G1~ (Combination) fl€lfl1';i';i1~15u'Urt'l~1'l bbrt~~1'l~'U'U'Ub~1~1CJnu 

bbrt~n1vt'U~f1m&1~'UmnB'Ubbrt~11'lvt~nn11'l111 nB'U~~';i~~i1e:J~1'l1 vt'UbV!~1~&1~ 

'lf'l~'l&11~15~'U 11Ji115B:; b~ ~~ &1~ 15m';i~'UB ~nu 1~ b~'U"I.IB'l bbvlrt~'Uf1 r1 rt vt1n , " , 
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0 ~ ~ 

5. fllVI'U~fiW!;U..J'U~'1JB..:Jflfi1G1: G1G'1B~ , 

bbG1~..:J~..:Jfll"ifl1VI'U~fl1 1l..J ~l..J~'Uthll~BfiW~ m~ru~'lJB..:Jflfn G1 b ~B b ~Bl..J 1t.J..:J"i~VI'"J1..:J 
' 

flfi1G1~'Jt.Jfl111~'U~1FlWG1l.IU~~G11l.l11flfl1VI'U~1~~1t.Jfl11th~m~1~dJ'U~1fi..:J~ th~flv'U~1t.J 2 
' ' 

ci1'U~B Fl11l.l~l.l~'Uth:U..:~l'\91~ (Object Relation) bbG'l~fl1 1l.l~l.l~'Uth:U..:~-ll'm.JG'1 (Dat a Relation) 

Vl~vflru~m~rut (Attribute) , 

6. n1VI'U~-ll'mi'ltl'~ 

G1~B\91G11l.l11f1L m 'Ufl11BB'U1t.Jth~b.flVI'llv..:J-ll'vrhVI'U~ (facets) ~~1..:Jtl'U1~ 1~t.J~1 

G1~v\9l bbG'l~"il1'U1'UI"h~btl'UhlHil.'UG1~v\91 (Slot Cardinality) bbG'l~~WG1l.IU~~'U~ '1lv..:JG1~v\91G11l.l11fl 

VI~'Ul.l1L m~ ~1B~1..:Jb 'li'U~B'1JB..:JG1~B\91 btl'UG1\9l~..:J ~..:! 1-ffvB'U1t.i-ll'Vfl1VI'U~~Wl1'U .... 

b tJ'U.ff'U\91 eJ'U~~~1 tJ 1 'U fl11G1~1..:J~1B~1..:J 1 'Ubb~G'l~flfi1G1 b ~B~ ~ 1~ b U t.J'Ut?\ 1l..J ~11'1U.ff'U 
th~flv'U~1t.J fll"ib~BflbbG'l~fll"i~~~'U liJ fl11G1~1..:!~1B~1..:J L 'Ubbl'iG'l:~flfi1G1 bbG'l~fll"i 1&1~11 ~tl'UG1~B\91 

Query: 
SPARQL 

0 

~ 
u 

XML 

URI/IRI 
[_ < 

~1m'\J~ 2.2 btl'Ubbr.J'U.fl1'VHbG1~..:JG1f11'U\9lt.Jfl"i"il.l'llv..:Jbl'Ub:U..:Jm1l.IVIl..Jlt.J~ W3C 1~ 
" 

~l9ll'U1~'U 1~t.J~11'1U.ff'U~1..:J~ ijfl11l.l'VIl.l1t.JI'l..:Jd 
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1. URI/IRI 

URI (Uniform Resource Identifiers) d~h.J~~'UVnUI111l'Hi1'Uffim'Ufl1d"d"~U~e:JV1~B .. , 

Vl-r~cnmu'U~h.!~Vle:J~bill'l1'Uci1'U IRI (Internationalized Resource Identifiers) btl'U URL ffi-ff 

~TeJfYt~'S~'U 'UBmvtumnn US-ASCII l~t1~~1if~1elfl'l~'Sl'Ui11~1J'U1bbVl'U 
2. XML (eXtensible Markup Language) ~tJum~1~1il'i.'11vt-rum-s~~tJ'U.fl1~1ffi-H 

ticn~m1~vt~1tl"lle:J~be:Jfl(;11"Svt~aifm.J(I (markup) t~tJ~be:Jfl{;11"S markup J'Uiim-s1-H Metadata 
" 

b ~au a flvt'U1~ bb(l ~'tb~ b.flVl"llB~ifmJ""lle:J~ci1'U~1~ 1 '1J a~ ~Bfli;11-sJ'U1~~ 8-ff~ b~'U fl1 -s b ~ ~ 
Metadata ~ if11 'tfl 'U~Bfli;11'Sl;11m'St1Vi11 mfl"S~i;1~1~"1JB~~e:Jfli;11"Soff~ b~'U~'U ~b(I~'Vi'1L 1Xm-s'th~~1(1~(1 

be:Jfli;11"Sbtl'U1'\.Jt~tJ~1m~(l~1l1-oJ1~tl'U~~~I1i'a~m~8~'U~~b~B~fl11~b€lfli;11'S (SETEC Wiki, 2011) , 

3. Data interchanoe: RDF btl'U'SDb~UU~11'l'S~1'Ui.'11vt-rum-sbb(lflb'\.J~8'Uil'€1~(1U'Ub1u 
~ ~ ~ ~ 

RDF '1J818 lfl'S~i;1~1~fl1'S~~B~ ltl~"ll€1~~1u~~~ 1-b' URis b ~B~~~€lf111~~~~'U5-s~w;h~~~~~tl'U~~ 

!;1a~'\.Jm8'1Je:J~ m-s~ ~€!~ ttJ~ t~81·ti\~uu"'i\'1(1€J~B~1~~18 

4. Rules: RIF (Rule Interchange Format) ~tl'Ufl-!;)'lJ€1~ Semantic Web Stack 1'U 

5. Ontology: OWL (Web Ontology Language) btl'U.fl1~1€lfiU18il'BlJ"1'U~~~ 

Ontology t~m~~1'Stl..!1~1flfl11~~~~'U5-s~vt11~~~~1~1 '1JB~fl11~vt~18 

6. RDFS btl'U.fl1~1~1-b'titJ1~vt~Bfl1vt'Uiil lfl'S~i;1~1~'1JB~ RDF 1 'Ufl1'Se:Jfiu1mrm~ru~ 

'lJB~ife:J~(I 1 'U'SDbbUU'lJB~flml;1 ~B~U'U~1\1ld~1'U"ll€l~ RDF 
\1 \1 \J cd 

7. Query: SPARQL b tl'U l Dd" ll?lfle:J(I~b(l~.fl1~1~UI"l'Uifa~"'1JB~ bb vt~~ife:J~(I b 1ub~~ 
" " 

fl11~V!~18 

fl11~V!~1tl 

10. Proof fl1'S1111T'il {;1€JU m1~tlfll1i'B~'1JB~'ll~ifa~" bb(l~~lil~'Ul1 b tl'Urlll?le:JU~ " , " 
!;1B~fl~a~nub"l!l'l"llB~ifa~"~~~flvt~a hJ t '\.J-sbbn1~~H1 'Ufl1"SI'l"S1~!;1€1Um1~tlfll1i'a~ b 'li'U Racer 

" " " 
Pro, Pellet, FACT++ btl'UI1i''U 

11. Trust b tltJ.ff'Um1~!;1BUfl11~tlfll1i'€l~'lJB~b1ub ~~fl11~vt~18 
'U 

12. Crypto btl'U.ff'U~iifl1-sbif1T~'(;1ife:J~(I 
" 

13. User Interface bb(l~ Applications btl'U.ff'Uffi-b'bbi;1!il~bbe:J~~~bfl-&'Ubb(I~~~~B 
-J-s~i;11'U~1'Unurn-b'bbi;1~~ 

" 
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OWL DL 

n11B6'U1tJ Logic Business Segment 1~tJ1-u OWL DL ~~1~ijFJru61~.nj'~~L'Vil.l1~?ll.ln'l.Jn111-ff-nu 
i,.l i1 11d ~ I Jt oC:lo. tl 

~1't.Hi1'Utl Bl.l~ LL~ ~ n11 LL Vl'Urld 1l.l1Vl \91-.:J B tJ'U'U'W'U~1'U"lJB..:J fl11B6'U 1 tJ ~1 tJ L 'Vi\91 e.J~Vl1-.:J\91 11fl~ OWL 
~ \1 " \1 cd " 

r1~1?1LL~~r1UJ~UU~'1JB..:Jr1m?l1!il 
' 

OWL DL [7] ij~B~Bl-l1~1fl Description Logic (DL) LiJu..:J1'Ui~tJ~~m~1LMtJ1tl'Un11 

l'i'~auh1uci1'U'1JB..:J First Order Logic ~n?l~1-.:J:fiuL~B?IU'Uii'l'4'Un11ijB~t~B-:J Description Logic 

1 'UG'i1'U"lJB-:!Li1fl~ LL~~ijr111l.Jvl B-:!fl11fl11fi'1'U1W'Vi1r1W?ll.JU~ L ~81~'U'Ufl111 otlL 'Vil'le.J~ tb~nB'Uvl1 tJ ' , , 

1. Individuals LU'U~B'Vi~Brl1r1-.:J~t~B-:J~-:J~h'l1 ~n1~-:JY1~11ru1 L'li'U Panomrung 

2. Concepts 11ii'LLn Predicat es 'Vi~B Formula ~ijL'~tJ'l 1 ~1LL'lh~?11~ L'li'U 

Person, King 'Vi~B People LU'Uvl'U 

3. Roles 11ii'LLn Predicates 'Vi~B Formulae ~ij 2 ~1LL'lb~~1~ L'li'U hasPeriod(X, 

Ayutthaya _Period) 

4 . Class Constructors LL ~ ~ Role Constructors 1'11l.l tl n ~ LL ~ 1 Description 

Language ~'U]"1'Utl1~naulii'1tJ Atomic Concepts LL~~ Atomic Roles B~1-:Jhnl'l1l.JL11~1l.l11tl 

?1~1-:J Description Language ~iuia'U (Com plex descriptions) :fful-l11'Vll.l1~~tJ1i Concept 

Constructors ~..:J1tl~ 2.3 
" 

Class Const ructoi'!S 

Construct Name Syntnx Semantic~ Symbol 

coujl.lU<"tion CtnC~ c.r n uL A.C 

rlb.iun~t ifm! c, uc. ('I u ll.r u 
negation '~~(~1 ~l c:r c 

\:alU('" ~trif·titm 'Ill.(' {:r E .::.r I \fy E Lfli: y E C"1 } A 

<·xi-..t~ n-:,:triditm 3/l.C {r (" _::.T 3v ~ .ellr . y E C1} [ 

nnmiunl .... {o,,. • ·"• I {•·f •1.} I 0 

IWlJUaJifi~} lllllUIJt~ l'l~uit·tic>U ?. rt!l {.r E t.7 1 .rR' 2: ~t} K 

ututnalilitod munlx·r a-Hrktlt>h :5 nH {r€ t:l. 1 i . .rll :5 tl} X 

qualifi~'<l muulx:r re,uktiuul 
I 

2: nH.C {J € e:..r I ,.dlnCri?. u} I Q 

qualili"lumnlx·r t\:htrktiou 2: rtfl.(' {.r E e:.r I ,.dln CII > 11} Q 

role Jnten;;:<:licm 111 n II, n RJ 

~tl~ 2.3 r1B'U?ll'l~fl LI'lB~'l:u Description L~gic~·[a] . 
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d o 1 ~ ~I (D) v • 1 d 
Description logic (DL) Vl'W1ll1 'llb'LI OWL bu'LI DL ('l':i~Q~ SHOIN bb?l~'l ~'l ~ uVl 

2.4 

:F Functional properties. 

£ full existential qualification {Existential restnctians that have tillers other than owl : chl.nq). 

U Concept tmion. 

C Complex concept negation 

S An abbreviation fur A.C.C with transitive roles. 

'H. Role hierarchy (subproperties - rdfs:subPropertyOf). 

'R Limited curnplex role inclusion axioms; reflexivity and irreflexivity; role disjcintness. 

0 Nominals. (Enumerated classe.s of object value restrictions • oo.'l. : oneOf, owl.: basValue). 

I Inverse properties. 

)\[ Cardinality restrictions (owl ; Ca rdinalic y , cr.~l : MaxCa rdina l.l ty}. 

Q Qualified -cardinality restrictions (available in OWL 2, cardinality restrictions that have fillers other than owl: th!nq). 

(V) Use of datatype properties, data values or data types 

:U1flm~-if1'l~'U ?l1ln':ifle:J5'1J1tl DL expressivity ~b'\Ju Description Logic ~..:Jbb?l~..:J 
1fl"J..:J?l~l..:J('llll ALC LOGIC lJ) 1~tJ~ AL Ae:J Attribute Language Logic b'lJ'LifleJ'LI?l('lrm,~muu 

iJ\Jil~~eJ~flffi-lifl'~v1~1-rr..:J1'LI:U~..:JiJ extension ~'LI~l'U~..:Jd V = fll':im~tJ'LI'IJeJ..:J?l eJ..:JfleJ'Ub'?J '\.J vJ, E = 
~ ~ 

fllTU..:J'\.J~mru, N = "il1'LI1'LI'Ile:J..:J~?l('l~fl~'LI bb~:! C = fl11fle:Jll~~bll'Livl l?ie:JllllJfl1':i'IJtlltJF111ll~ldtJ C 

Ae:J ':i1ll V bb~:! E b-iJ11ii'1t~tl'LI ':iDbbuubmmrueJ~1..:JbU'LIV11..:Jfl1':i'lle:J..:J ALC 1-liue:Jn111Fl':i..:J?l~1..:JF1m?l 
~ 

~~AriJmlll"li'uieJ'LI':i:!~u1~ vnn1-M A bU'LI Atomic Class bb~:! R bU'Lifl1llllirll~'LI5 bb~1 '\.J ':idtJF1 

flm?l C, D ~fl?l~1..:J~'L11til~..:Jfl{]l?ie:J1t.Jd 

c, D :=A 1 T 1 1_1 • c 1c n Dl c U D 1 'VRq 3Rc ... [9] 

:U l fl~ fl~l1lll bb~11lfle:J'LI?l('lrfl b('leJ~Vl~eJE!rOJ~OJtJ~1\il OJ l fl ('l':i':i fl :! ALC ?l1ll1':ifl1-li'':i :!'\J , 

~e:J'Ile:J'l('l':i':ifl:!~H1 'LI DL Expressivity 1liuie:Ju1 'LI':i:!~'\J 1~ ~1 ~mb~~fl1l :UVllll tl~?l'Lih 1 'LI 

..:Jl'Lii~tJ~..:JI?ieJ1t.Jd 

F = Functionality 5: 1R bU'Lifl11lllirll~'LI5bb'\JU~..:Jn-a'u1um':i?l~1'1FleJ'Lib"ll'\.Jvi 

S = Role transitivity Tran(R) Ae:Jfll':ifllVl'LI~fldllllirll~'LI5'\.J':i:!b.flV1Vl':il'U?iVJl'J 
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H = Role hierarchy R C S ~e:Jm~rhvru~rl'".J1:W~:W~'U5 
- 0 Q.l Q,J 6' oQ tf 

I = Role inverse R m~m'VI'W~A11:W~:WVfU5bb'U'Ue:J'Wb1m~ 

0 = Nominal {a 1, ... , 1 nJ m~th~ml"f~:W1~fl'1Je:J'lfl611~ 

ue:Jmnnd ALC ~'lb'lJ'W1i1'Wfl11:W~~tJ~~ne:J'UJ11CJ TBox ~e:JtJ~~lCJfl C = D Vl~e:J 
.... " 

~~V'l~u C C: D bb~~ ABox ~e:JtJ~~lCJfl1u~tJbb'U'U C(a) bb~~ R(a,b) b~e:J C b'\Jufl~1~ R bU'W 
" 

bfl~e~~iie~~Hfl unT~w~'U1BB'U 1 VJ1"v 
m~~~'W1e:JB'W l Vll~~~1:W1~tl~~1.:J1J!VtmCJi6l~CJ~1:W1~tl~1tJ1Jlv1.:Jd 
1. ~~1'll~CJfn~b~CJ'WlA'~J11CJ.!ll~l OWL -DL l~CJ~~~~1'l~~t?i'B'lbU'W~~n~:Wbe:J'lbb~~iJ 

m1:wib~CJ1tl'Ufl{J'1le:J'l OWL-DL m~HiltJ~bbm:w Notepad Vl~e:J Editplus n1Jl vl'l~U~ 2.5 bb~~ 

uuVin-tle:J:w"buu1vJ~ .owl 
" 

l<?xrnl V!!rsion="l. 0 .. ?> 

<! DOCIY?£ ::-d.f : RDF [ 
<!Df!I!Y CMl .. h1-t.p•lfyr~.'"'.3Aora/2QQ2}C7/cwl! .. > 
<!DITIIY xsd .. h't.tp:ft,...,;.-;r~.wS.o.ro/2Q 0110C,.S('..h~~<'!4-.. > 
<! Eh"'!ITY M!' '"h"rt;: / /'>!hl'.;. w3.o:;at2000/0llrdf-sch~mc.;" > 
<!r.NIITY ace_lexicon '".ht;tp://at"temptq.ifi u;;b c..ifA.-... ;M"'kO'j'l!'" > 
<!EN!I!Y ont "htte://ww.c~-ode.c.;g/or:toloqie:/cnt . -o-·l'd!'" > 

: ~~ <!!liTI!Y :rdf .. ht.to: f fw~<~? 1 W3 .q.roJ1S9<~I02!22-rdt-~vnt~x-n~:~!"' > 
•• !> 

Xllln;:,: or.t= .. hrmi.LL~. ;;;--.;¢ .c rqtcn.tolooie;!! Jom; . qwl t "' 
xmln~ : ac~_lf!:xiccn""•httn~ 1/atte:;.pw. i!i. uz!"'. @ / ace l.euc!ir:j"' 
xmlns: ~d= .. http~ fi'WY."li. w3 ~ crgl21'l01/X¥.!.Sehew&::t'" 
xmln3: !tif,='"ht!:p: I lw.rw. w;.gr:::!2CCO/ Cl trd:f-sche:'.a f " 
xmln3 : rdf•-hytp: I l¥-vw. w2. ~rot19'9<9/02l22-rdf-,:ym;ax-r"~,:i" 
X!!lln..s: cvl='"httn: 1 !vJW. w3 .cra/l002t!l7/ow.lt":> 

<owl: On-colcgy tdf: about= .. t.ttp: //www~tchn.co;Vtcht> .• c;.·l"/ > 

2. ~~l'll~CJ1.ffbfl~e:J'liimbm'1le:Je:JulVJl~8 b'llu hhvh~ (protege) [101 ~~u1l~CJ 

:WVI1iVlm~CJ Stanford vl'l~tJ~ 2.6 Vl~e:J HOZO [11] ~~'W1l~CJ:WVIliVlC.ll~CJ l€1"111111 (Osaka 
" 

University) bb" ~~~'W 11?1 e:J CJ e:J ~ l~ CJ l'll'W~ b Vlfll 'W l~ ~ ~h~ flVl~e:JU n ~ bb~~ fl B:W~1 b~ e:J~ bl vl'l"ll1 ~ 
" 

(NECTEC) [12] b U'W bfl ~e:J 'l ii €l ~il ~1 'Ubb~ ~'l ~ ~ 1 ~en .rr~ 1 :w 1 ~tl ~ ~1 'l fl m ~ ( bb 'U 1 f)~) fl ~ 1 ~ ~ n 
" " 

flru~:wu~ fl1l:W~:w~u5 i1nn~1-il1 um~~~1~~B'U uan~l nd~'l~1m~m ~~.rr€l:w~~1:W~~b~CJ~'1Je:J'l 
' ~ " 
fl{]~0 .rr~1:Wl~tl~~l'l~'U 1Jl 



~~;.;;..., 

;~~-~-+><-, ::••' ... A' -. ' l .. -... Q 
~~~ N< --~· -. ·-~--~·tw~!lt~*~ 

~ ·u.~ .......... ~*~ 
•~~-~~,.w~:t 

· ----~ - ~:====== 
;'t·~~~-~ 
[:t :1+~,~~-P.d:.~..W~.J""""" 
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e:le:l'U 1 VJ1(;)~Jb~'l~'U~ (Geo-ontology) [13] d]w~.J(;)~'W61i111ln1~ibfl~1~~bb(;)~\91'Ubb 'IJ'IJ 

"IJB'le:JB'U 1 VJ1(;)m 'Um~LJ~~~nl911-ff-1i'mjm~'l~'U~ (Geo-spatial) 6/I'l b U'Ubb 'Ulfi~ bb(;)~fi11&J~&J~'U6 

~~vd1'l bb 'U1fi11&Jfi~~ b U'U'U1d.J6'd~d.Jiil 1n~'U~ lil'1 'lVl1'l.fliJI"116'1~ ~ 1~ e.~ nTH'U~~LJ bb uu"IJB'l bb 'Ul fi~~n 
~ ~ 

.fliJI"ll?f~~~b U'U~LJ bb uuVJ1'l'U1&J6~'d&Jvh 1 Lllil11lfi11&J1'fi11&J b -1i'111il 1 'ULJ~1 n ll m~ruVJ1'l.fliJI"11?f~~m&J 
'\J 'U 'U d..l '\J 

LJ~~b.fiVl"IJB'lbb 'Ulfi~vft.ffb U'U-1Jmhl'~mh'l-a'~ blil'U ~LJ bb 'IJ'IJ"IJB'leJeJ'U 1 VJ1(;) ~ b ~'l~'U~vh 1 ~~'l&J'U~cJ bb(;)~ 
~ ' 

m~~ n~1Vl1'llVl CJ11"116'f~~.fliJfd116'1~~ [14] b U'Um~eJ6'1J1 e.~-1JeJ&Jm ~'l bb~'U~~l&J?f.fll'W 
~ ~ 

fl11d.J b tl'U lil'1 'l b ~ e.~'l ~ ~'l bb(;) ~ e1 eJ'U 1 Vl1fl ~ b tl'Ui6n 1~~ rieJ'U-1! l'l b U'U'U ld.J 6~~&J6it'li1 fdl'Ucl nfll'l e1 ~~ 
'U ~ 

bb 'Ulfllld.Jfl~ 1~CJ~'U~1'U~ bfl~~1d.Jtl'U'd~Vll1'l-1i'eJ&J(;) b ~'l~'U~ bbfl~eJeJ'U 1 Vl1fl ~tT'Ubb?f~'l1 ~b ~'U~'l~~'IJ'IJ 
~ ~ 

~jhLJbb'IJ'Um&Jfi11&J b U'Uiil'1'l ~'l bbii'l1.fliJI"116'f~~lil~t1 nn1Vl'U~ 1 ~eJ6'1J1CJ 1fl~'l6'111'lVl1'l~LJ6~~&J~1&J 
'U '\J '\J 'U 

ml&J b U'Uiil'1'l bbfl~ 1fl~'l?f{1'lbb 'U1 fi11&Jfi~"IJeJ'leJeJ'U 1 VJ1(;) ~ b ow~l~u~tT'UeJeJ'U 1 VJ1fl ~ b ~'l~'U~~'lflll 1-ff 
~ 
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~~Vrl1..:!U~~tl'V11..:!li~~1J"ll1~LL~~fl1~m~v\'1'U€l..:!1J'U~~ , 

Geo-ontology G111J1~()Utl11J 1~vi'..:~d [15] 

Geo-ontology = {C, R, F, I, A} 

~ ~ ~ ~ 

'Utl11JLL'U1fl~Vl1..:1.fl1JI"'1G11'1~ 
" 

hw c 
R 

(Concepts) 

(Relations) 
c:::t. Q.,l OJ ~ .Q .-d c:::t. ~ 
'Utl11Jfl111JG11J~'Uli'V11-.:J.fl1JI"'1G11'l~'V1Lfl~'U'U 

F 

A 

(Functions) 

(Instances) 

(Axioms) 

" ., 
~~vtl1..:! LL 't.n f\~ L vtci 1U'U 

.., - c; 1.1 c:::t. .. Cil .. c:::t. .-c:Jd d IJ' Q.l 

LL Vl~~..:J LL~~ L U'U~~'Ue:l..:!'lle:ll;jc;1Vl1..:!1J111"11G1mvt~e:J't.J~1 fl!) fl1~UJ'V11..:!1J111"11 G11'l~Vl1Jfl111J Lfl tl1'U€l..:!fl'U 

flUJG11J1J~Lvtci1J'U ~1a~1-.:JflUJG11J1J~'Ua..:J"!i'a1Jc;1Vl1-.:J.fliji"'1G11'1~ L'li'U ;a 't.J~~L.flVl rrn~UJ~Lt:l~1~~iJ 
1 , " \J 

2. fl111Ji1J~'U5Vl1..:11Jiji"'1G11'1~ (Geographic Relations) LD'U~..:~~1iLLG1~-.:J~..:J~m~v11 

~ 11J n 'U ~ ~ Vll1..:1 LL 'U 1 fl1 1 1J f) (;1 Vl1..:1 .fl ij 1"11 G11'1 ~ LL c;1 ~ G111J 1 ') () 'U ~ ') tJ 1 tJ ') 'tJ LL 'U 'U a ~ 1 ..:1 L D 'U Vl1..:1 fl 1 ~ 
" " 

L~'UL~tJ1fl'U~'UL'Iji'J'lJ€l..:!t:-Jc;1~UJfl1'~ViL;atJ'U 1 
(Cartesian product) 'U'U N-dimension rrn~UJ~'U€1..:1 

fl111Ji1J~'U5L(;ltJ6~')1J"IJ1~J'UG111J1~mL u..:~1~LD'U 2 '\.J') ~L.fl VJ ~a m11Ji1J~'Ut:h'a..:~~'U~ (Spatial 

Relations) LLc;1~fl111Ji1J~Wh'a..:~u~~mtJ (Non-spatial Relations) 

3. vtU1~Vl1..:11Jiji"'1G1 1'1~ (Geographic Function) LD'Ufl111Ji1J~'UB'V11..:11Jiji"'1G11'l~~ii 

fl111J~LI"'~l(;ltJ Ln(;l~'U 1 'U~~Vll1..:1LL 'U1 fl111Jfl(;l'V11-.:J.fllji"'1G11'1~~~-.:JiJ~1'U1'U N ()flVi~1')UJ1~1flrh~iJ 
" " 

1 !'d d .r::Y i.l v 

t:-Jc;11!)UJfl1~VlL'IjtJ'U (Cartesian product ) fl€l fl1')U1'1J €l~c;1~-.:JLL~ 2 I'J1')1..:11J1LLG1(;l..:Jt:-Jc;1 

L(;l tJ hh~u m111 i1J~'U5')~vt11..:~ 1'11~1-.:J 
' 



1\ n. 
l£l~~n.n.:::!.n.11£l~!.LUrJtfblt1, <3)nJ!leJ9 L~UfJ~11£ll!-~~8~n.~1:::~111£ll!-~:::~n.~1~(W,fJL~~!.Iell Ll£lfb~~ 09 

1\ 1\ 

~L~fb~:::~~~m:::~11 Ll!lfb~ 09 ~Ll.l~8:::~~11fJl!ll Ll.l~8~8fl.fb!.r1.1~8:::1!-n.n.:::!.l!l~!.LLJrJt.fbb1 

1\ 1\ 

[L t] rt~LJ~!.lA.fb!.l!l~~n.n.:::!.l!l~!.LUrJtfbltl, CC ~fb!. 

1\ 

L"Z lA.fb!. 
f' 

1\ 1\ 

~~ (LJGGn.~:::~l.l~~LlA.fb t LJ~n.~:::~l.l~ULI!-rl.L~I£lLM.r1.~1) !.~~~rl.l.lr1.~1ULI!-rt~ 1:::1!-,1i1V8t}!t1, 1l.l~rtL!fll!l~ 
. ' 

!.LU:::~11 (}il1!.!~~~8t}b1 1l.l~ULI!-rl.L~l!lLM.r1.~1) rl.fJ~1~rtm~1U Ll!-rl.}ilrt~ 1:::1!-lJ lflrl.~:::lfljUGGn.~:::lfll.l~rtLW 

1\ 1\ n. 

l!l~!.LUrl.kltl,L~ n.~:::~:mutn.L!"l~Jtb~l~l!l~~L!"l~~ l!ll!-~~8~:::~11l!ll!-~:::~~8fl.Ll.l~8rl.Q>1l!l~l3tfblt1,~ U~lfb!. 
" ' ' 

1\ 1\ 

n.~ 13 L~lel~ 1 rt~U ~ !.lA.fbW~ L813l!ll ~fbltl, 11 L~~~~L~!. LU n.n.:::!.rl.Q> 1 rt~UI:'!.lA.fb!.l!l~ ~n,n,:;:!, 

(SW\3:j.SAS ;:qeU!PJOO:> )e:>paLJdS) rt~U~~lA.fb~l£l~~n,n,::~ 
1\ 

r1.13(?!1~}Lielrl.n.11l!l~~n.n.:::!.:::~11 rt~U~!.lA.fb!.l!l~~n.n.:::!. G~rl.tf! Z IJt~n.GU:::!.fb 
1\ 1\ 

n.~ (SI9) }~~Ll.l[!:Lf!:-LlA.l.llA. m~u~n.n.:::!.n.1~rl.l':l1mrl.}lfl~Ll.l[!:Lf~LlA.l!l~ ~l:'l!l~11!.LU 

rl.fl.l!lrl.ltl,LU .,. 0 

" 1\ ' 1\ 

~l!ltJ. 1 LlJ~rl.l.ll!lMGfl.tn. 11rtL!fl U lfln.~:::lfl-UGGn.~:::lfltn. 11 :::~11 }il1-8t}lt1, 1trl. 1m 1 t~~Lt~ 1l!lrl.!t1,LiJU lj~ 

' l!lP.~8~~~Wr1.~1 ~8fl.rl.~l!l~!.LUULI.!I£l\;!1~ 8 L~~!.lell!:'L!.Liflrl.Q> 1:::ru!>l.U~~ ~rl.l':l11ULI!-lJ~l n.~n.n.!:-fbltl, 11L~ 
' ' " 

LJ8rl.8~1t1, ~fbltl, 11L~l!lrl.ltl,LlJ!.LlJr1.1~~~L~2'1 rl.kltl,L~rl.i?:~Lk~~n,n,:;:!,n,Q 1 [91] l!l~~n,n,;::!, 
" ' 

l£lUM.n.n.::~ .£ ,. ... 

}~ ~Ll.l (:!:Lr~LlA.¥snlU1 UU rl.Q> 1 L~G~ 

rl.,tb}W~Ll.l[!:LrU,tbrJ l!ll~~u ~~l!lrtb1~Jtb}rtLtte~~~G::: ~,, nurt~ uu~~ }lfl~Ll.l[!:Lr!:-LlA.~fl. mGfl.n.1 Guu.fb 
f1 11 I (J I 

~l!lrtltl,~~~~l.!rtLt.lel~Gfl.lA.Lf1:::!.fb~l!l~11 (WO!X\;7' =>!LjdeJ80a9) }W~Ll.l[!:Lr~LlA.~ruU1UU 'S' 

"IJIA. t 
"' n. 

!.!lA. 1:::!-fb!:-Gfl.Uifln.~:::~le!Llfrl.t l£l~!t1,1:-,Q:, l!l~tn.11~Gfl.q,n.lfl11~n.~n.Q>1 rt~fb!.lelrl.l£l~lt1,!:-,Q: n.p.1 }~~Ll.l[!:Lf~LlA. 

l!l~rtLtleltn.11~8fl.~L~8t~~~~L~ (<3)UelSUJ )ILjdeJ80a::J) }W~Ll.l[!:Lr~LlA.~rl.lfl11~rl.~ '"17 

S't 
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'JUVJ 'J'l mnJ~ut~~ 1-ffJ'U '\.J'J~ n e:J'\J ~ .. ;m 2 bb uu f1 e:J VIU'W m 'Jl ~'J~'\J'\J e:J'l¥11Vi~e:J~'<il ~Vl ¥\UmJ 
~ ' 
(Decimal Degree: DD) b~'U 13.721 375, 100.776472 bb"~VIU1tlfl1'Jl~'J~'\J'Ue:J'l¥11~'\.Jmbb"~ 

VJ~'\.Jm (Degree Minute and Second: DMS) b~'U 55° 30' 00" i1~1bvhnu 55.5 

-a~uuwn~bb'\JUf'l1{vh6ii~'U (Cartesian coordinate systems) 

'J~uu~ n~ bb'\J'\Jfl1~vh6lit~'Ub U'U'J~uu~n~ 1 'U'JUbb uu~'U~'J1'\J 1 'Ufl1'Jrl1 Vl'U~~1 bb VIU'l 
~ 

'Ile:J'll~tl'<il~iJb.y;CJ'l 2 i:l&i fle:J~1~n~ X bb"~~1~n~ Y iJ'J~CJ~Vl1'l~1fl~~~'l~'U (origin) 1~CJ~~1~n~ . ' 
x bb"~~1~n~ Y ~l'U 1 Vlru~~i1~1bU'U'Ulfl 611Vl-ru"IJ'm.Jmiie:J'l1 Vlt~J'U~~iJVlulm U'Ub~~'Jbb"~~>mJ 

v ~ 

y 

a 
X 
i 
s 

(x=2. y=1) • 

'J'\.J~ 2 .8 'J~uu~n~bbuum1%6lit~'U [17] 
~ 

bbU"'l'J~uu~n~~1m~uu~n~bb uum1vh6lit~'U 1 '\.Jb U'U'J~uu'Wn~ bb uu Graticule Vl~B'Wn~Vl1'l 

flil¥11;;'1~~ Vl~mb '\.J"'ltl~'Un'Utl~1~ ~~vh 1 tX'J'\.J~1'l'Ile:J'l1~m '\.J~ t~'Ubb '\.J"'l1 '\.J~lt~ 
~ ~ ' 

'J~'\J'\J~n~bb'U'\Jfl1~vh6lit~'U CJtl~le:Jth'lb~'U 'J~'\J'\J~fl~bb'\J'\J UTM (Universal 

Transverse Mercator) ~UCJ~1.ff611Vl-ru'\.J'J~bVl¥11VlCJ 

n1'afl1'U'JW'Vi1"<i~~~'V11.:1 

~l~n~Vl1'l flilm;;1~~ b U'U~'l~il ~1~ bb u'U e:J'U 1~ t~"IJ'e:J~ "1 'Ufli:l ¥11;;'1 ~ 1~'l"IJ' m.J" b ~'l~'U~ 
\.1 '\J '\J 'U 

bb" ~.rr e:J~" b ~ 'lu "J'Jm t~ ;;'1 1~1"Jm) 1'l B'l ~'l ~ 1 bb Vlu'l~iJ e:J ci ~ 1 'l u'U~'U 1(1 n11ill~ t~ e:J1fl' u "J~uu'Vl n ~Vll 'l 
~ ~ 

flil¥11;;'1~~ ( Geocode) ~'l~~;;'11m'Jt1eJ1'lB'l1~~'l'V11 'l ~'J'lbb"~'V11'leJe:J~ "IJ'e:~~" 1 'Ufl:D¥11;;'1~1~ei'1'lB'l 
~ ~ ~ 

nu~'U~l1" n1~ CJ ~'J 'l VIm t~l1.:~ "IJ'e:~~"~il~l'i/1 n~Vl~e:Ji1~1 bb VIU'l~1 'l'\J'U~'U 1" flVl~eJ 1 'Ubbe.J 'U~ b ~'U 
" 

~1 bb VIU 'le:J1 m'J tl'U'U .,"., 611V1-ru"IJ' e:J~" fl:D ¥11 ;;1 ~ ~~ ~~eJ1'l B'l nu i e:J~(l'\J'U ~'U 1" n11ill~ CJ'V11'l ei'e:~~ 
~ ~ " 
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a~ b ~1i.'11:U1'H1V1~1'U 1~-hU1'Ul1~·:rd'iJ\J\'1bb \1\l~a~ ru ~1\9lu'U~'U 1~n b ~a~ ':il1flU1'UVlfll1~~-:u~iJ~a~ 
\J \1 " \J 

11J~1tl'U 
Haversine formula [18] ~~ bU'UMl~~1-ul 'Ufl1~rh'Ulrul11~:::t~~·vh~~~\1l1~~1~tl\91 

'\) 

V11~.niJI"11 !.'1\91 {~1'U1'Ui.'1 a~'ll\911\91 t~1 i~ 1~~~ -:u\91 bb~:::~a~~':il\9l:u1A 1'Ul'Ul11~~ t1~~1~ -:u1 n i.'1\9ldi.'11:U1 ~tl 
\1 'l \1 'U \1 

A1'Ulru~~tJ~V11~ 1~~~'lf 

lllat 

lllong 

a 

c 

d 

= 

= 

= 

= 

= 

R 

d 

Latl 

lat2 

Lat2 - Lat 1 

Lat2 - Lat1 

. 2 . 2 
s1n (b.Lat/2) + cos(Lat 1).cos(lat2).sln (b.long/2) 

2.atan2( va, ¥(1-a)) 

R.c 

= 

= 
1 1 ~cv -=:to l'o 

~~tJ:::l11~~:::\1l1~'V'lfl\91V11~.fl:UI"11i.'1\9l~':il1'Ul'Ui.'1B~'1l\91 
'\) . 

= ~~~':il\91~1~':i11fl~1~tl\91V11~.fliJPI1i.'1\91{'1l\91~ 1 
'\) '\) . 

= 

long1 = 

long2 = 

Goog~MapsAPI~BB~1 

Google Maps API [19] i.'11:U1~mbtl~m~a5'U1tJ1~bU'U 2 ~l'UAB Google Maps bb~~ 

API 

1. Google Maps bU'UbbeJ'V'l'V'l~ bl'1i'Ul1~~~1-Hu~fl1 ~bMt~1 nu bbe-J'U~ ~\9ll'U11\9ltJ'U~,jV1 

Google b ~B 1m 'Ufl11fl'U\11\1~B1~\J\J\'1 bb\1\1~'1JB~~~~'1JB~i.'1m'U~~h~ 1 'U'U 1~n tb~ 1t~'1ltJ'1JB~ 

Google Maps -d1 tJ0 .ff!.'11:u1~m1~ bbe-J'Ufl11b~'UV11~ \911l':ili.'1B'U~~tl~V11~tl'U'U 1'1l1:Ufll1~-tl1l'1JB~ 

~'U~~h~ 1 \9l!;leJ\9l':il'Ui.'11:U1~tlU~~~fll'fl m 'Ufl11i.'1~1~~1'U-1fvJ,Jm~B 1m 'Ufl1~tJ1bi.'1'UB~1'U(;)1~ 1 'U'U 

bbe-J'U~ b tl'UIK'U 

I ~ I do1~~~ 2. API tJB:U1':il1fl Application Programming Interface b u'Ui.'1l'UV1V11 \1~ ~'1li.'11:U1~tl 

b~tJ n1 ioifa:u~l1~Bm1:Ui.'11:u1~f1'lle:J~~n1 tJ~bbm:U\1~~ (l1~B b 1u 1"lf~l1~~) ~1'UV11~-de:J~V11~ 1\9l~B~V11~ 
'\) 

\1~~ ~en, -Hu~m~ (Service Provider) 1~rhl1'U\91 H 1\91 t~~m .rr~1'U 11J~1 b tJ'U(J)a~~l1~m -1f1 h'i1~~~ 
'\) 'U 'U 
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rn i~a'ln1''j.f11CJ 1 'Uvl1'l1'Uel~1'll "j bb~m otl~el'l~11~~b~CJnimJ~'V1~mJ~n1'J,r'Ul.J11 otlel~1'll "j ~~1'ln1'J 
\.1 \1 '\J 'll 

b~mJ~€m~1'l1 "j ~'lie:JlJ~€1~ 1 "j 1~u1'l bb~~e.J~~~tHn~~~e:Je:Jnme:J~1'l1 "j 
'U 

bl1l tJ~1lJ1'lfl~1tJ1~11 Google Maps API LU'Uu~m'l~Ubb'U'U'V1~'l'lle:J'l'U~,;~~ Google 

~rnirni~1m'lmLVI"J n Google Maps 'V1~Bbbr.J'U~~1 n Google ~'l1'ULl'UL~~ L~e:J tJ'l~bCJ"Il 'UL'Um'l 
'U 'U 

4 . 'l!e~l.l&'l 1l'll11n'Vl1'l1~'U5'f'a.J (Cultural Heritage) .. 

11'll1ln'Vl1~1~'U5'l'l11 (Cultural Heritage) 

e:J'lflm'lPimnlVICJ1!i'11~(JliLL~~1~'U5'l'llJbbvf'l~'V1'\.J"J~"Il1"1l1~ (United Nations 

Educational, Scientific and Cultural Organization: UNESCO) 'V1~e:J~b'U~1n l~bbD'lml1ln1~n 

e:Je:JmU'U 3 '\.J"J~ L.n'Vl~€1 11"JI1lnVIH1~'Uli'l'll.l l.I"JI1ln'Vl1'lli'l'l1l"ll1~ bb~~l.I"JI1ln1~mLuutJ'l~~l.l 

('\.J"J~ne:J'U~1 CJ bb '\11~'l5'J"jlJ"IJ1~bb~~1~'U5'J"j1Je.J~lJb i1~1CJ n'U) ~'l1 'U'l1'Ul~ tl.n~~ n~115'l bu~1~bb '\11~'l 
.., QJ d 

l.I"JI1ln'Vl1'l1~'U5"J'll.l [15] 11l'l(Jl1"J1'l'Vl 2.2 

1. U"J~Lfl'Vl'lle:J'llJ"j\1lnV11'l1~'U5"J"jlJ ~1lJ1"jflbbtJne:Je:JnL~bU'U 2 '\.J<j~b.fi'Vl ~e:J lJ"j\1ln'Vl1'l 

f~'LJli"j'JlJbb 'U'U~'U~e:J'll~ bL~~lJ"J\1lnV11'lf~'U5"j'JlJLL 'U'U~'U~ e:J'lllJ1~ 

1.1 lJ"j\11 n'Vl1'l1~'U5'J'JlJLL 'U'U ~'U~e:J'll~ L U'U~'lvie:JCJL 'LJ"jU'1Je:J'l1~11l~'l~1lJ1"jfl~lJ er~ 
'U 'U 1 

Vl1'ln1tJ.f11~1~ ~1e:J~1'lL'Ii'U 1u"J1tu~m'U €11fl1'l 'l1'U~~tJ~ .111~11111 (Jl~e:JI1l~'U1(Jl~~1'l1 U"J~ne:Ju 

lU~1tlbL'U'Uvj~1tlll.l1~ (L'Ii'U e:J1fl1"j~fi1'U~) LL~~LL'U'U~1tll~ (L'Ii'U ft'1~~1'l1) 

1.2 l.l'l\11 n 'Vl1'l1 ~'Uli'l "Jl.l Lb uu ~u ~ e:J'l hJ1~ L U'U~'l vihJ e:J ~1 'U "JU'Il e:J..:J-1'~111 L 'li'U 
'U 'U ' 

~ d il 0 ~ 2.1 .::::1 dll ~ 
L~tl'll1l'Um n1'lbt'l 'U'l1 1'l'JUJn'J"jlJ 'UVI~~fl"j m~1 e:J'lflA11m 'IJ'U'Uli'l'llJb'UtllJU'l~ L~ru'Vlmfi'U 

'U 

t'lllJ fl11lJ L U'U ~~ 'l LL~1 lJ "j\11 fl 'Vl1'l1 ~'LJlj"j"jlJ~~'U ~ €I'll~ Lb~ ~ ~'U ~ €1 'lLlJ1~J'Uiifl11lJ 

1n~;al1ln'Um n ~1e:J~1'lL 'li'U LVI!i'lmm!'l mLl.l11 'Ubije:J'll.l1 Lrh (l.l'l~'~ n'Vl1'l1 ~'LJ5"j"jlJ~~1lJ1"jflvi~u~e:J'l 

1l.l1~) Lnl1l~'U1'Uu~nruVi'e:J'lfi'U'ULu~1~ (~u~e:J'lL~) LL~~v111 ~Lnl1l'W5m"jl.J'V1mCJe:J~1'l (~u~e:J'l11J1~) 

;'l1'UVi5d ~e:J'lnl'le:J'lflU"J~ne:Juvi~u~e:J'll~ L'li'U Lfl~el'l'U"Il1 L'\11~1 ntJ tJ~~~'~ LU'U~'U 'Ue:Jn~1nd~'lii 
'U 'U 

n~'ULL~~L~CJ'l1 'U'W5 ( ~'U~e:J'lllJ1~) vi~~1'l'\J"j"jCJ1n1!i'l~~'U 1 ~n'U~'l LL1\11~€llJ b U'U~'U 



tuncu\'ln1u 

~miJ1uncuill~ 

nfj:.Jil11'111 

(ilYi'AlM~'i'~IUiir.'.J 

fjYt!l1Uti1:-J.II'!1\'lJlfLL:'\::I'l'lU 

\'l1UYU)nl:tl!11'lillf 

~"fi~t~11CUPMfi>1~1\lmr.J 

~1\.l~l..;; 

'am~sf'cu'li' 

umt~M 

~Ut.Stl'I.Li:t:.l..f::LYiltt ' 

YtNriu 

'1>1..ri'!~~IJ! 

V_j)OflUIJ 
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fj ~!J1\.I~Uft-lti71lJ'l!'l~LLt'l ::Yl1~~ :;Lft~ii 

A1'l:.JU11\U\<~Y·n\h1A:j~U1 

R'nh'cu::r"'~rn!ln·mu!l~'l'l~~ill'l1\'l!i!f 

Ll.llft~IJihi'l'llf~)liii11:.J('l')U~1lJ~Ui~YI1~ 

iirllJ~'l~ 

'11<'1 

fltw~n't'Jru~~bb61~..:~i'i..:~m 1~btl'U~~~nvnd'l'l!'Uu~~~'th~nvu~1tl 
' 

2.1 ~..:~nv61~1..:J/e:J'U6111~~ btl'U..:J1'UV11-:J61mi:1V~t~m~~ ..:!1'U'th~~~1m~~ bb"~ 
1 

Pim..J~ Vl~t~1VJmPI161VI~ 

2.2 nci~mm~ btl'Unci~mfl1~~bbt~nvvn~1nn'UVI~m ~t~~~~IJ!t~n'W ~-:Jij.rrm~'W1 'U 
' 1 

il~1llvh.:~~ [21] 

1. l u~1ru61m'W '111~ 1 t~m1~i'i..:~ t~~..:~VI1~~VJ~'V'j~ ~..:~ l~ t~mt~VI~vl~ t~~n't'Jru~bb 1A..:~ m~ 
1 

'th~l'~PI161V~~ Vl~vl '\J~1twfl~ 

2. L '\J~1twlVIt1 Vl~1tlfl11~i'i..:~ ~..:JVI1~~VJ~'V'j~~ b tl'U'IJti..:J L u~1ru 111 11~~btl'U~..:JU~~~'t'J~ 
1 ~ 

Vl~e:J b tl'U~..:J~bn ~~'UV1 1~u~~~'IJ1&i'VI~e:J~ b tl'U~1'UV!i!..:~~1'U 1~'/Je:J..:J l u~1ru61m'W '111 n~'U't'J~VI~e:J'1l1 n 
1 
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~1'11 sS'lb~CJellCJVI~el b~CJ~n~ru:m t-1'ln11'lh~~~~VI~el b~CJVI~n\l1'Ub~CJ1 n'lJth:r1~'1lel'l~'lVI1~lJ'Vl-r'V'l~ ' ~ ~ 

tYuL tluth~ LCJ"d'LI1 'U'V11'lPi!;ltl~th~~Pl1~1'11VI~eJ 1 'lJ11illfl~ 

3. LLVI~'l1 'lJ11rufl~ Vll.l1CJfl11l.l5'l tJ~nru~ilVI~n~1'U'1leJ'l'V'l']~m1l.ll.l'4~CJ1 'UeJ~\91 ~'l~ 
eJ~'lJ'U~'U 1~~'U Lb!;1~1~~1 L'liu ~eJ~enPi'CJ ~~1'U Pl1~'U~mu Vl~eJ~mu~th~neJ'lJm~'V'lLL!;l~bbVI~'l 

.... .... ' 
L~m)tJ'Ll1'l 

4. ~'Vlmuth~1~P~1~1'11 Vll.l1 CJfl11l.l5'l 'lJ~L 1ru~ilV1~ n~1'U~1~t\J'V11'lU1~1~P~1~1'11 

~~CJ 1~~~CJVI'd'l'1JeJ'lth~L 'VlPl VI~ mi1'ULL!;l ~fl11l.l~1 ~ rulii''l n~ 11 eJ TilL U'U'V11'l1 ~'U511l.l m 1Lil B'l LL!;l ~ .. "' 

~'lfll.J1'Vlmm~ 

CIDOC CRM 

1. rhiJCJ1l.l 

CIDOC (Conceptual Reference Model - CRM) [22] LU'UeleJ'Ub'Vlb!;l~~1VI-r'lJ 

Lb 'U1~ ~ LL!;l~-t'eJl.l(;11 'UbeJn~11l.l1~ n'V11'll~'U511l.l LL!;l~~~uilru6f1' Cl DOC L U'Ul.l1\911\i1'U~1 n!;l (ISO .... ~ 

21127:2006) b~elbL!;lm'\J~CJ'U-t'eJl.l!;ll.l1~n'V11'll~'U511l.l L'li'LI VleJ'l~l.l~ ~~uilru"f1 bb!;l~-t'eJl.l!;ll.l'll'ln 
.... ' .... 

'V11'll~'U611l.l~'U., CIDOC CRM 1 iL~m -t'15'l-t'ell.l!;lbb!;l~fl1ll.l~~b~CJ1L ~eJ'ln'lJVi~uilru"f1 ()n~~'U1 
I ~ ~ ~ 

1~v n~l.ll.l11'11\i1'ULeJn~11Bl'lB'l ICOM/CIDOC sS.:JtJ'Vl'lJ1'V1~1~ruaulii'tJLb 1n'1JeJ'l CRM ~e1m1vh 1 VI ' ,. "' 

'Vl-r'V'lv1n11~v11lJ~ilfl11lJ~B~fl~eJ'lnu 

CIDOC CRM sS.:J L U'UeJeJ'U 1 'V11(;1 ~~1V1-r'lJ LL 1..11 ~~'~ LL!;l~i eJlJ(;11 'Libel n~11m~n'V11.:J 
.... 

1~'LI511l.ILL!;1~~~5ilru6f1' l.l 1 L uu ~tiLL 'lJ'lJ 1 um 1vl1\i1'Ufl1ll.l~eJeJ'U 1 'V11!;1 ~ L :S.:J~'U~ 1~ CJ 1-ff ,. .... 

LeJn~l1Bl'lB'l CIDOC CRM iu 5.0.1 ('V'lt]Pl~n1CJ'U 2009) [23] th~neJ'lJ~1CJ fl(;11~ ~1'U1'U 90 

fl(;ll~ LL(;l~flru~l.lu~ ~l'U1'U 148 flru~l.ltJ111~CJ~1l.l11m~vu1Vi'Bv"lu1'Ll'1lB'l1m'l~~1'l'1leJ'l CIDOC 
' ' \J \J 

CRM 1~1ii''l1U~ 2.9 .... 



Types 

are reffered I refine - + 

participate_in 

\ 

/ 
with_in 

¥ 

I 
affect or 
refer_to 

Conceptual Objects 

I 
have location -I 

B 

~'IJ~ 2.91fl~~~~l~"llel~ CIDOC CRM [23] 
\J 
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~ 0 ~ 0 I il ~.~.J d t.l I ..:!!! ~ t.l 

"ll'WI'lel'Wfll~'Vll'll'W"llel'I~:::'U'U'W'W u~:::neJ'U~1ti~'V1LntJ1"1Jel~ 2 ~1'Wflel ~ b"l!LL~::: 
\J \J 

~L ;fitJ1"11lqJ 1~t~~L;fim"lllqJ:u:::viTVlul~L ~lm~:::LLm "llieJ~~~l'W'Vll~~1'WLLm "lleJeJ'W 1 'V11~ ~ (Ontology 

Editor) LL~:::LnuieJ~~~hii.'W~l'Wfl'JllJieJeJ'W 1'V11~~ (Ontology Repository) 

2. m~'IJ~:::t~nl'l'1-ff , 

2.1 CLAROS (Classical Art Research Online Services) 

CLAROS (Class ical Art Research Online Services) L'iJ'WieJlJ~L~tl1tl'Un~n 
\J 

1 u~lruLL~:::fi~'IJ::: hl!'W ('IJ~:::~lJlm~lJ m:::L i5eJ~Lfl~eJu m~LLn:::~i;l n eJqJlJruLL~:::L 'V'l'll~'V'l~ eJm U'W~'W) 

~(lmnu~mn H~~Vhi.n'ru.;i~11~n ~l'Wl~t~ffi i CIOOC CRM LL~::: RDF ~'1'\.J~:::neJu L'IJ~--wieJlJ~ 
\J \J 

mnn'J1 2,000,000 ~:::LUti'W LL~:::.nl'V'l~(lmnu1'W 5 ~l'Wfl1llJieJlJ~~(ln~~l'l1~t~~'W~m~1~t~~'W 
\J cl.l \J " 'U 

Ul"lleJ'Itl 1 ~'IJmnn1l~llJ~uu LL6Wl'I'VILJ1L 1u L61J~I9i''I~'IJ~ 2.1 o 
• \J 



~···~ ...... I$G:II 

CLA ROS 

r_, -...-~.~ 

Nb~ C.~ 

lftDt&~nf>fGrOI'io ·-­LOX><"' .. ~.:-~ 
!:"Y~tOMJK..-

ll•.e ,. utun.• W I be Po:..' · 
l.aunill tiLdes(_..,. pOf) 

Scr••n cest ttemon•tro~t* 
ot U.A.Il(~'\ ("-ttNa 1110\1) 

mow~ 2.10 CLAROS (Classical Art Research Online Services) [24] 

2.2 ViVi'OJl'ruen New Zealand Te Papa Tongarewa 
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ViVi'OJi'ru'rl New Zealand Te Papa Tongarewa 1-ff CIDOC CRM ~~~U'U 

~ vhl.l~11f11 'Um"Jrhvt'U~f111l.l~irw'U6"J~vt·hr3'(;1" l.l'U~~ G-tm'U~ vtl.l1~vtlJ ~~1:1~tr1-rrm~emci11 'U 
' ' " 

t d 1.1 QJ C::: II 1 < V ~ 1 f' fV aid 
G11'UVI~bG1~..:!"1ltll.ll:lnl'J'l~~n'\J"1lti&JI:ltlti'U l:l'U (Collection's Online sit e) ~~Gi~..:JV!'U1~1U "1!(;1~-.:J'JuVI 

" " " 
2.11 

-l<aonQO 

Collections Online 

What's on 
Eaha arta 

Snrch our objects aJnd specimens 

&~lilt1ni C»>l!':l!~ 

Cutrura!History 

'"'d"II'IO~·CGHHle<J 

M 

HlsiOI)' 

P .K1tc CU!turlos 

Ta«~Jo-,W:~ort 

t~aM'el EP"NOOO'leflt 

+¥11!* 

...., ,. 

~t>.OIQ'Ie 

K-..o!C>U•-

Mvan.;gd Sfirs:b · Qbt!K't& 

Aq..-anc .. d S.:ardl -§orgmens 

. . 

·~ 

......... -~.fi.~tL. ___________ ............... ........ ~~·-·- Untltlsd (2). From the series,: ·-·-·-·-·-·-· Ritts. Martini-Henrv ... !~~-§ ....... ---· ........ Tabua Ccgremonlal whale _____________ _ 

~u~ 2.11 ViVi'BJi'ru'rl New Zealand Te Papa Tongarewa [25] 
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5. Berlin SPARQL Benchmark (BSBM) 

Berlin SPARQL Benchmark (BSBM) [26] I:U'U6fi~B\Il~'lh~~Vl5rnvrr~m~vhnu 

'()B\IA1~ 'lh~flB'U~ldt.l 
1. Query Mixes per Hour (QMpH): vl1fl1~l~rhA1~66'U'U(;..J?fl.J1~t.Jl~fl1flrl1\I'()B\I 

m~A1~~Bi11l.l\l 
2. Queries per Second (QpS): b'U'Um~i6fl~1~~fl11l.l6bl'lfl~1\11~t.J(;..J6'1'()B\In1~l~ 

'lh~~Vl5.fi1'V'l~1~~1flA1~:01'U ~\16Vll.l1~num~~1CJ\11'U'()'U1~'()B\I-ifBl.l6'i~BA1~~-r'U Vl1Jdt.J~1-if1~~~ 
~ ~ 

3. Load time (LT): 6U'Ufl1~l~616'11~1l.l?f~?fl.l1'Um~1Vl6l~"lj~-ifm.J6l'()B\I RDF ~1n 

b6Vl~\I~'U1i"l~i'b-i!1l.l11'U'Zl~ benmark bb6'i~A1'U1'UA1~'?1Ub~l.l~'Ub661~A1?f~~ b~mHmh\IA1~ ~\IA1~ 
' ' 

1~BBfll.l1btl'U~'IJ6b'U'U'()B\I dataset 6'1i'U Turtle Vl~El SQL dump 
~ 

Riikka Henriksson, Tomi Kauppinen b661~ Eero Hyvonen [27] Vl~?fe:J'U66fl'U 

b6 t1 1 fl11l.l fi~Vl1\l~ 1t1nil ~161l'11~~ fl11l.l61'l.l¥i'wh661 ~ fl ru ?tl.lu~ ~1l.l nt1 1~ t.1 ~ mn geo-ontology 
~ ' 

'()B\IYJ'Ubb61'U~ (Suomalainen paikkaontologia, SUO) 1~CJ1-il' Gazetteers, PNR (The Finnish 

Place Name Register) b661~ GNS (GEONet Names Server) 66?f~ \I ~'U~~·h~1~'()B\J'lh~6Vl~ 

YJ'U 666'i'U~ (National Land Survey) b66'i~'lh~6i1Vl'()EJ\I?ftn'U~~Hi1 'Uf11~~1t.!Vle:J~ (mapping) 

mw;h~'U b ~m111 'IJ'IJ ~~ t.l fll'll 'lit 'Ufl1~fl'UVI1?ftn'U~ 6b 'U'U 6~l.J~iJ-ifm\'1 n~ b~ t.l1 fl'U~B'()B\I?ftn'U~~ 
' 

I !V t.l I V I 

ni1~1?fl'11 b661~~ n'ttru~Vl1\li1il~1?tl'11V1~Vl'U:o1'U"IJ EJ\1~~ 6~'U 666'i~Vl'UV1 2) ~~uum~~ fl'tt1Vl'UVJVI~B 
~ ~ ~ , 

i1 iJ ~1 ?fl'11 i1 iJ i11 fl 6~ CJ 1-if B\1 fl'U ~ fl'ttfl!~JI iJ'IJ ~ ~ b VI ~VI~ B ~ fl 'ttfl!~ 6u'V'l1 ~ 3) fl1~1-if~ ~'U ~ fl~1 
~ ~ ~ 

fi11:W61'l.l¥i''U Bb661~ ih m~l.l~1l.l~~Vl11\161'\l fi:W bb6'1 ~?f i11'V'l bb 1 ~ {{ B:WVl1 \lu~~l.l'Zl1 ~ 4) iVl tJ 1 ~1?fl'11 

mCJm'V'l ~n~1~\16b1~l1e:Jl.!Vl1\lfl1t.J.fl1'\f'l'()EJ\116'1n b66'1~ 5) b6'U1fi11:WA~~~~'U?f\lbb6'1~~1 ~n'tt1Vl~'Ufl~ 
~ 

Vl~n1t~m~~mn?fm'U~ 'IJ~~nau~1t.1 V!~'Ufi~6~\I'IJ~l.l1ru 6661~Vl~'Ufi~6~\I'IJ~1n!Jm~~1H1t.~:w (;..J6'1 

~1 n n 1 ~ ~fl~1'V'l'U l1 fl1 ~9/fw.J'U 1 B B'U 1 Vl16'1 ~ 6 ~ \I~'U ~ fl1 ~U~~~A 1 EJ6u 1 t.J?f b11 'U ~1 'U b6~'()B\I ~'U ~ 
' 
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bMt~1<U'mnui:~bb1~~mJVJ1-:JTU~1-:J ci1'l.Jn11Pirn·nbb'U1fl1111A~1~~u~1-:J!;1~ vh1~\n~fl1111~~vt~'U " , , 
~'Elf111Utl111rh'h "place" 1 'Ubb 'U1A~1~~'\J~.:J ~.:Jvt111CJ~.:J~fl't~HU~Vl1-:l61111'1l1~ bb~~~fl'I~HU~~ 

11~~61;1~1-:J~'U 1111~.:J'lh1fl£Jfl11ruVJ1-:Jtw~11'1l1~bb~~~.:Jfl11 
Q.J ~ 1.1 !I 

Viegas, Renata. bb~~ Soares, Valeria. [28] VH1l.J'U11~'\J'\J(lUfl'U~1'U"lleJ~~Vl1-:J 

f1~P11!;1V~TI~CJ 1 i16m1~lJ~'U:01'U'IJ'UeJeJ'U 1 VJ1~~ 1 'Ufl11!;1UU!;1'U'Ufl1111b <U'1 h"lleJ.:J 1~L11'Ubb'U1tl~m-r.:J 
" ~ ' 
1~mb!;1~-:Jn~ 1n~iJ~'U:01'U'IJ'UeJeJ'U 1 VJ1~~ 1 'Uf111b oU1~.:J:01'UoUeJ11~f1~P11!;1V~~ n~ 1ndH1t~eJ11 1 ,XeTI in~11 

~ 6.1 \.1 1\J \.1 , 

~1-:J 1 i;111111m<U'1~-:J~1'U<U'eJ~m~t~1n'U 1~CJ~1'UB'El'U 1 Vl1~~b :a-:lJJ~P11!;1VIn~~t~ 1~~€)-:J~fl1-:Ji;1~1-:J 

f11 CJ 1 'Ubbl'lB ci1-:J 1~ lJf111~~'U1.ff'U"lleJ.:J~bb11'U~ n~ 11U1111-if'El11~ b :a.:Jf1~P11!;1(;1TI~ tl~1'Uf1111 i'El'El'U-
'1.1 '1.1 

1 VJ1~~ bb~~ 1~t~~1'Ufl111 ,Xrhii'1n~fl1111 L~t~1nurn111L vti!eJ'UL :a.:J rn111vt111 t~1~w)1-:Jflm~l'l1-:J 1 ~iJ 
LL'U1A~L~Cldtl'U LLI'llJ1~'\J'\Jfl11~.:J~eJI'l1.:Jtl'U f111~~'U1elel'U 1 Vl1~~G'11VI-r'IJ 1~b11'ULL'U1tl~fl1-r.:J 1~CJlJ 
Jt I ~ I Q.l 41 I Q.l ~ If d 4 Q,J I d .J I 

~'U:01'U'IJ'U111111eJ-:l"lleJ-:lfl~11Vlbbl'lflV11-:lfl'U flel fl~11'Uflf111Pl1!;1Vl1 fl'll11Vl CJ1 Lb~~'U flVlB.:J L VlCJ1 '11-:J LLVI~~ 
... , , , \J 

flm!;1'1JB.:JLLI'l~~eJB'U 1 Vl1~ ~lJfl1111fl~1CJfl~.:Jtl'Utl'IJ'IJ1-:Jflm!;1'1JB.:JBB'U 1 Vl1~ ~~'U LLI'lr'h~~vl~(1fl1 iL ~el 
'1.1 

tit~111!;111111mLV~ nl'l1-:J n'U 1~ eJeJ'U 1 VJ1~ ~1;111111(1(1 n1 i L umi'1~V11-:J LL~ ~ Lfl~eJ.:Ji!eJ~.:JA1~G'11'VI-rueTI i 
'1.1 '1.1 

Wang Yandong LL~~flru~ [13] elelflLL'IJ'IJ~1'Ufl1111~Vl1-:l~1'UeleJ'U1Vl1~~L:a.:J~'U~LL~~ 
~~'U 1fl111 ,XL V!Vle-1 ~Vl1 -:JV111fli311 !;1VJ ~'1Jel.:J :01'Ufl1111~ L ~BPl fl~1oU el11~Vl1-:Jf1~Pl1 !;1VJ ft~ CJfi ~11W1 

.. 6JI \1 \1 \1 

L:a.:J~'U~~~eJl1 "GeographicalSpace" tl 1~fl'El'IJ~1tl 3 ci1'U ~B SpatialThing, SpatialRelation 

bL~~ SpatialData 1'U.:J1'Ul~t~d~~'U1 GeographicalSpace ~.:JLU'U~1'Ufl1111~€l'El'U 1 Vl1~~b:a.:J~'U~ 
1~t~1mtl1ViL:il bb~~u'UVin<U'eJ11~1'U1tlLL'IJ'IJ'1JeJ.:JL€lfli;111 OWL b~mTii?i1~oU'El11~ Jena ~.:JbU'U'Il~ 

'U "' \.1 \1 , 

~~'U1'1Ja-:J Java G'11V!-ru~~'U11~Uub:a.:Jm111'VI111CJ vh'V!1!1~~1'Ub'Elfli;111 OWL Lb~~lbfl11~~r111 'U 

~1'Ufl1111~ 'VI~.:J~1mY'U~~~~I'lBci1'U'1JeJ.:Jfl11eJ~111'U (Inference engine) ~.:Jb U'Uci1'U~1 ,Xb'VI~e-1~ 
Vl111b1eJ'Uhfl11A1~ 1~CJe.J~~~5~1~~1flfl111,XL'VIV~e.J~tT'U~~(1 fl ?i.:J1tlET.:J ArciMS Lb~~ ArciMS ~~ 

' 'U 



' 
'U'VlVi 3 

ot.lt.l I CV lJI <V d!l lJ 

'U 1 b 'IJ 1'/Je:J :W r;'i i:ll'U'IJ e:J\1 fl1~'VH1~J'U 1 \i1'U fl11:!J';i 611 'U'IJ e:J\1 fl1 ~'v'H1lJ'U 1 ~ ~'U'U 61'U fl'U\i1'U fll1:W~ bbr;'l ~ fl1 ~ 
'U d!l \1 ~ 'U 

th~biJ'Ul:.J(;l~~'U'U 

bb Vl~\l:lJ~(9lf1'V11\Il\1ll'U'D~~:w~tJ~1f)il e:J~'U'U~'Ubb~'U~'U 1. 'Vl(J 1(91 (J'Lll~e:J:lJ(;l b :a\I~'U~~"lhCJ 1 1X611:lJ1~t:lfl f1'131 
~ ~ ~ 

~e:J:w[;l~ii m1:w~:w~'U6 n'UiJ~'IJ e:J\1 b 1 (;11 1(91 CJii i:lm'IJ l>l CJ m~:w'IJe:J\I~~uu~\ltJ~~ n e:J'U ~l CJ .ff'U~e:J:W(;l 
~ ~ 

"ii'1'Ul'U 3 .ff'U l~bbn .ffw11bi:l'Ue:J~e:J~r;'l (Presentation Layer) .ff'U'll~fl1':ib:a\lm1:WVI:W1CJ (Semantic 

Service Layer) bbr;'l~.ff'U SpatiaVApplication Server ~\l~tJ~ 3.1 

IV 
I Q,l 0 il 

6f1'U"lle:l~"lJ'U'U1b6f'Ue:l"lle:l:W6'1 
" 

b U'U.ff'U~ U1 b61'U €)~ e:J:W (;1 (;1 n"ll1 (],! 'U \) ~vl1 VI-U'1~1 'U f) 1 'j" Al ~ r\' 1 t:l1:W 1'11 \)<1 \11 f) m -if bbr;'i ~ 
cu cu I cu 

bb61(9l\Je..Jr;'i'IJeNrl1t:ll:W~\l~cJe:J'Uf1;;r'lll '\.JcJ\1 b'8~vJ ble:J~ 'Ue:Jf10.J1 f1f11'j"fll~rl1t:ll:W'IJ€J\I m -ifbb~l 1 w:buQcJ\Ivl1 
~ 

IV 

6f1'U"lle:l~'I1'U'U ~f11 'j"b ~~ fll11:W'Vl:W1~ 

bU'U.ff'U'IJe:J\1 1:W(9lr;'l~vJ1VI-U'1~bn'll'j"l'\J'j"l:lJe:Je:J'U 1 'V1 1(;18b~\I~'U~ b~e:J 1.~-rum'j"~e:J\1'/Je:J~e:J:w(;l 
~ ~ 

\!1nm m 'U.ff'Uu1bi:l'Ue:J~e:J:w(;l ~~ 1. tJ'IJe:J~e:J:w61 ~1 m<a~vJb le:J~~e:J:w61 bb~lci\l~e:J:wr;'I~'U 1 1Xnum -if 
'U 'U 'U 'U 'U 'U 

' bb '\.J\1 

e:Je:Jmu'U 3 1:w(9lr;'l 1.~bbn 
~ 

1. 1:W(9l(;l~€J:lJ(;l (Data Module) b U'U1:lJ(91(;1~1 m 'Ufl1'j"U1b~1~e:J:W61 ~\I~€J:lJ(;l~U1:W11 m 'U 
'U 'U \1 'U 'U 

\11'U1~CJdtJ'j"~f1e:J'll~lCJ ~e:J:Wr;'l\!1f1~b~m'IJ1ru ~e:J:W61~1f1VIU\I~e:JVI~me:Jf1i:l1'j" ~e:J:Wr;'l.fl1'1"1 ~€J:Wr;'l~1f1 
'U 'U v 'U 'U 'U 

~ ~ <{ 

bl'll b6i!l'l 

2. 1:w(9161bfl'\J'j"l'\J'j"l:lJAl1:W~e:Je:J'U1 Vl 1r;'l8b :a-:J~'U~ (Geo-Ontolooy) b U'U 1:W(9lr;'l~1-ifbn'll 
'U 'U ::;, 'U 

'j"l'\J'j"l:lJfll1:W~'IJ€J\I~e:J:W[;le:Je:J'U 1 Vl 1(;1 8 b :a\I~'U~ ~\le:Je:J'U 1 Vl 1r;'l8611:lJ1'j"f:lf:lf1bbD\Ie:Je:Jf1b U'U top-level, 
~ ~ ~ 

domain ontology, task ontology bb(l~ application ontology ~1m~lilu.ff'Ubbe:J'I"''I"'~bAi'U~ 

25 
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lll?lfl~1..:Jtl'U'IJe:J..:Jm:ru 1 Vlb~ ~':i~~'U'U'U l~e:Je:J6'U1 ml 'U1A(;)~1fl~ll~ ~fld1lJ~lJ~u5~1..:J 'l ':i~VIl1 ..:J ll 'U'JA(;) 

ll~~l1'u1lJ1~11lJle:J1b(;)llJ'UVllPI~l-rr1Hli~h~ l-liu ~u~i1..:~ l1m lVIto)fl1':iuJ ll~:::~()~fl':i':ilJ ~1'Ub(;)llJ'U 
e:Je:J'UbVIb~~ (Domain Ontology) ~:::tJ6'U1ml'U'JA{;)ll~:::rn1lJ~lJ~'U5~1..:J'l ':i:::vti1..:Jll'U'JA{;)~1VI-r'U 

b(;)llJ'UilllPI~ t;)1lU'Ub(;)llJ'U GIS tYu~~e:J6'U1mb'U1A(;)lb~~fl1 1lJ~lJ~'U51~vti1..:Jbb'U1A(;)1'U GIS, t ask 

ontology e:J6'U 1 ~ lL 'U'JA(;) Ll~~fl11lJ~lJ~'Ufi':i~VIi 1..:1 ll 'U1fl(;)~1VI-rtJ..:J1'U lb~~ n~ fl':i':ilJi/l bPI~ LL~ ~ 

Application Ontology ~~e:J6'U1~ bb 'U1 fi (;) Lb~~fl11lJ~lJ~'U51~vti1..:Jbb 'U'JA{;l~il~u.;11'U'U'U b(;) blJ'U 

Ll~~..:J1'UillbPI~ ~~ilfl11lJ"ll1'U1ru~:::~tJ..:JiJ~1'U1 'Ufl1':i~~1..:Jtle:J'U1 V11~~ 1 'U..:J1'Ul~~d1-lft thbLfl':i lJ 1 'thVi-
" v 

L~ bb~~.fl1~1 OWL OL 1 'Ufl1':ie:J6'U1~e:Je:J'U 1V11~~ 

3. 1lJ(;)~fl1':ie:J'UlJ1'Ufld1lJ~ (Inference Module) bU'U1lJ(;)~~~1~ru1um':ivt1rl1\?ltltJ 
\1 , \1 \J u 

1(;1 tJ~fl tJlJVl'J b\?1 tJ{~1lJ1':imb t.J~ fl11lJVIlJ1 tJ'IJ e:J..:J-rre:JlJ~~ (lfle:J6tJ1tJ 1(;1 ~ tltl'U 1 V11~ ~ L 'ti..:J~'U~ bL~~iJ~'J'U 
" " 

~1'U"ll tHl -ffu SpatiaVapplication server 

L uu~1u~1 iL"IHv.JL 1e:111 um':i~(;)fl1':iLL~:::~..:~.rre:JlJ~b <a..:~~u~1 tJ LL~(;)..:J e.J~ 1 u-5uu1 L~'Ue:J 
" 

-rre:JlJ~mlJA1'1Je:J-rre:JlJ~.niJP11~1?11 L~mb~(;)..:Je.J~~v-nfl1Xn'Umi tJ':i~fltltJ~'JtJ 1tJ.nTv'1 ':i1~~~latJ(;) Lb~::: 
\1 \J \J 'U 'U 

~ Q.l ~ f' .Jq .J i.l Q,J I CLI 

'V'I fl(;)V11..:J JJ:W P\1 ~ m VllJ fl11:W Lnm'IJtJ..:J nu bb vt~ ..:~ :w ':i(;) tlV11..:J11?)J'U Li':i':ilJ 

1Wtm"l\1flri (W•b Bro..,.,.,) 1 u..,;! Google Mop< 

i'w>n111i-lll.,..llln& ~Semantic S<!<VIa! llly<>rl 

m•Gfo ~"\!ft ~-il ~~~ ""'d 

R 'MIINfll!fll (Data Mod<Ail) I)I)IJr.,u.il!s..fllil' <G.>o·Otltoloey> ii?II~~UnnMmJUa (1/rosoning Module 

I >l'("li ~ II llll\Jt .. U.S..iuw ~ I I lmllljm\l"""'i {lnf•ence fnstno>l 

[ IIIII 1m tfillrl'lllll---
(Top ~ve\ Ontology) 

/ ~ I I llln'I'W 
~ ~t~~~Mai!lhvi'uU.W I . 11t..lllil•hmtll-wn1 

,---

L .:rut •• l- IPcmoin Ontol~) (Tosk Ontolo~) 
IPfltet /RM:tf Prol 

[ ... l- ~ / I mrul,.billh..Wt~llJ" I 
(Domain Ontology) 

~ ~ 

j,•i>l•'lll~....,.., ,..:ruii 
( atial/ ' aticn Servet 
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1 1.Jn1')~hm1~~rr;m.J~B~ n1')"1Je:J~ n1';ioW\9W'U1BB'U 1 Vl1~~b;a~~'U~611vtfm.J')Iilf1Vl1~ 
l\9W'U6';i';il.l 1 VltJ "il1flfl1';j~fl'l!l-1'V'l'U11.rre:Jl.l~Vl1~~1'U 1 tJ')1t:Ufl~ bU'U.rre:Jl.l~~ljfll1l.l~tJ.ffe:J'Ubb~~fl~l.l bfl~tl 

" 'U • 

~~J'U~i~tJ~~ hi'G"~t~tJml.lfll1l.l~"il1fl~ b ~m"IJ1fliVJ1~~ 1'U 1 tJ ';i1t:Ufl~ (6111! n1 tJ')1f1!fl~ ml.l~m.J 1m) 
~ ~ ~ a~ 

b ~Bvt1fll1l.l~l.loW'U5~i1m1l.lb~ m b ~ e:~~ntJ bb vt~~l.l';ilil f1Vl1~l\9W'U6')')l.J 1 VltJ sJ~iBl.l~vt~ n~1 m 'Ufl1 ') 
'U 

UVI"-3'!i'Bl.l~vh. -HI, 'Ufl1~~\9W'U 1&i'uu tJtJ ij1'Ufl11l.l~BB'U 1 Vl1a~ b ;t-3~'U~ 
'U ... 'U 

n1';ioW\9W'U1Bv'U 1 Vl1~~b ;a~~'U~611vtftJl.l')lilflVl1~1\9W'U6')')l.J 1 VltJ 1 'Umwh1Vl mtl-w'U5 

m.JtJd i111'lt1U';i~G'l'~rib ~vG'l~1'~~1'Ufll1l.l~t~e:~'U 1 Vl1~~b ;a'~~'U~bb~~bbG'l~'~'~~~.rre:~l.l~"llt~'~bb Vl~~l.l';ililf1Vl1'~ 
.. .... \J \J 

1 \9W'U6')')l.J"1JB~ 1 Vl tJtJ'Ubb~'U~"llB'l Google Maps ~1'UV11~ bfl~mhtJB'U bl'l t~1b'ul'l 11iltJi1 bbvt~~.ffm.J~~ 

H1 'Ufl1')~\9W'U1~'UbbtJtJ~1'Um1l.l~ml'U 1 Vl1~~b;a~~'U~ ~~d 
... 'U 

http:/ /th. wikipedia.org/wiki/ 11iltJi1')1tJ~~bBtJiil 

1.1 U';i~i'~ 

1.2 bb Vl~~l.J')Iilf1Vl1'll\9W'U6')')l.J 1 VltJ 

1.3 ~~nvG"~~,~~u1G"~'Uh 

1.4 bb'VI~~.ffvl.l~~'h.J 
'U 

2. bbvt~~G"~11G'l'UbVlP1Vl1~ 1 tJ')1rufl~ 611un1 tJ11rufl~ ml.l~~u1m G"~1m~tl~fl'l!l-11~~ 
~ ~ ~ 

bltJb'lll'l http://www.archae.go.th/ 

2.1 bb Vl~~bvflG'l11Vl1'~~1'U1 tJ11rufl~ ml.l~~u1m 

2.2 bbVI~~VIU~~t1Vl1'l~1'UU1~-wiP11G'll'l1bb~dtJ')1f1!fl~ 

2.3 ~b~tJl"ll1ruVl1.:!~1'U1tJ11rufl~ ml.l~~u1m " ~ 

2.4 bb~'U~vtt m 'Ufl1')bbG'llil~~~.rre:~l.J~tJ'Ubfl~€l~1tJB'kibl'l e:J1b iJ~'~ 
'IJ 

2.5 ]1'U.ff€ll.JmbVI~'l1U';i1t:Uflm'U't.J1~bVlP11VltJ tnl.l~~'t.J1m 

ti 1 bb ,~~-ffBl.J ~"il1 n bb vt~~ ~~ n~ 11i1~ ~ul.l 11 Lm1~~bb~~e:~ e:~ n bb tJtJ 1fi')~G'\~1~"1l e:J~ e:Jvu. 

1Vl1~~"il~1~flmG'lvt~mb'UlRiil ~~1't.J~ 3.2 
" 



subCiassO 

111.>1111 

~ 
~ 

~flAil 

"8 
~ 
"' .<: 

qAmT!l 

su bCiassOf 

1tJ~ 3.2 vvt.l 1 'V11~~L:g'l~t.I~ LLVI"'l:W1~nvn:r)w.JtJ611:W1vw 
" 

subCiassOf 

isloc.ationOf ....---
~ 

haslocation 

subCiassOf 

subCiassOr 

hasl..ocatlon~/"1\JII isL:x:atlonOr I 

~ \.i\Sj;O .. " ~~·~ 

0.1, ~,,; hClassOf th llil 

~~ ,(,s~ 
~s___ ~ 

subCtassor 

N 
<X> 
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~milaa'IJ 1 VJL!;l~b :a.:~~'IJ~~t 'til '1Jn1':i1<5'EJ 

1. ~(1 1~bbVl~.:Jl.l';i~nVI1·:r)~'IJ5';i';il.l 1 'VI ti (TCH Place) biJ'UAm?l'l.l€l~ bbVl~~l.l';i~n'VI1~ 

l~'U5';i ';ill1'VIt~ 1~t~lJ fl(l1~(ln-<iJTU'J'U 3 Am~ ~€! 
'U 

1.1 Am~bbVl~~ 1 U';i1UJ~tn'U (Ancient_ Remain) 

1.2 Am ?ibb Vl~~ 1 U';i1f1!fl~ (Archaeological_ Sit e) 

1.3 Am?ibbVl~~€l'VItl1'Ut.h~~Pl1?i\Pl{ (Historical Park) , -

Property) 

~1'U'J'U 12 Aru?il!U~ t.h~neJu~ht~ ID, Name, OtherName, Address, Latitude, Longitude, , 

Important, Image, Registration, Useful, Trip bb(l~ Telephone_ Number 1(;)mbl'i(l~~m?i 

~~1'1€l'llJflUJ?illU~€l~1~tt€ltJ 7 flUJ?illU~ th~neJu l'l'Jt~ ID, Name, Address, Latitude, , , 

Longitude, Important bb(l~ Registration ~~~oJ~ 3.3 

ID ---

J 

I 
I 

I 

Lon~:itude 

I 
I 

' Re~istration 
\ ' 
\ Image 

Important 

Telephone _Number 
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2.2 flmi.'ICJfl~'ltltl'Jth~1~1'111.'11111 (Protohistoric Period) t.U'UfiG11i.'l t.t.i.'l\il'ICJfli.'I~CJ 
' - ' 

~B~~~vt11'1CJflf1e:J'UU~~1~1'111.'111l{LLG'I~CJfiU~~1~1'111.'11111 u~~fle:J'UJi'';wmni.'l~e:JCJ (subclass) ~1'U1'U 
\J ' ' 

2 flmi.'l ~e:J flmi.'li.'I~CJ'Vl11~1~ (Dvaravati_Period) t.LG'I ~ flmi.'li.'l~tJ(l'V'll.J~ (Lopburi_Period) 

2.3 flmi.'ICJfiU~~1~1'111.'11111 (Historic Period) t.U'Ufl mi.'lt.t.i.'l \il'ICJ fli.'I~CJu~~1~mi.'llll1 
' - ' 

t. ~ e:J'IIil1fl1!n1 u~1rur1~ n1vt'U\911 ,XCJfli.'l1 'lJoX m U'Ulii''U 1 u t. U'UCJfiU~~1~1'1 11.'11111 L ~'U flmi.'lm.:~i.'l1 'lloX CJ " , , " , 
(Sukhothai_Period) flmi.'lfl1'11'1~e:J~5CJ1 (Ayutthaya _Period) t.U'UtJl'U 

1\91 CJ t.t.~ (I~ fl &11 1.'1 u ~~ n e:l u J1 1 CJ fJ ru i.'ll.J'\J~ '1l e:J'I 'li iJ wrr m;J (I (Datatype Property) 

~1'U1'U 3 fltui.'ll.l1J~ u~~fle:J'UJi'1CJ 10 Name LL(l~ OtherName ~'I~U~ 3.4 
' \J 

Name OtherName 

~u~ 3.4 flmi.'ICJfli.'I~CJ (Period) 
\J ' 

~1'U1'U 4 flmi.'l~e:J 

3.1 flmf.'lfl(l'\J~ (Art) t.U'Uflmi.'l'lle:J\Ifl(l'\J~~u~1fl!)'U'Ut.t.vt~.:~:u~\iln'Vl1\11~'Uu~~:u 

3.2 flmi.'l11.'1\iltle:li.'l~1'1 (Material) L U'Uflml.'l'lle:J\111.'1\91~1 m 'Uf11~tleli.'I~1\ILL VI~\I:U~\9111 
' ' 
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3.3 flm?ll"ll?l'Ul (Religion) LU'Uflm?l'U€1\lfll?l'Ul 

3.4 flm?ttl~~L.fl'VlLL Vl~\ll.l~~fl'Vll\ll~'U5~1l.l (TICH) L U'Uflal?l LL?l~\ltl1~L.fl'Vl L~ Vl~\l 

l.l~~fl'Vll\ll~'U511l.l 

1~ tJ LL~a ~ fl al?lU1~ fl €l'U Ji' 1 t.Jfl ru?ll.IU~'U €1\l'UU~ orr €ll.l a ~ l tJ'".l'W 3 flf1!?ll.IU~ 
• 'U • 

tl1~fle:JLJJi'1tJ ID, Name LLa~ OtherName ~\l~tl~ 3.5 

ID Name OtherName 

1tl~ 3.5 flmi:!VIlJ'J~VIlJ (Categories) 
'U 'U 

4. flm?tn~m~l.l (Activity) LU'Uflal?lLL?l~\ln~m1l.l~l\l1 ~Ln~~'UmtJ1t~"li1\l'Uru~1~ 
'Utu~VI~\l 1~tJiiflm?tami'l'W1'U 3 fla1?t fie:J 

'U 

4.1 fla1?lfll1l:l~1\l (Creation) L U'Uflal?lLL?l~\lfll~?l~l\l fl~l1(i\l LL Vl~\ll.l1~fl'Vl1\l 

1~'U51~l.l?l~1\l~'ULde:J1~ 1fl1LUWJ?l~1\l 
'U 

4.2 fl a 1 l:l fll ~ L tl ~ tJ 'U LL tl a \l/'U 1 ru~ (Reconstruction) L u 'U fl a 1 ?l LL?l ~ \l (i \l fl11 
'U 

L tl~ tJ'ULL tla\lVI~e:J?l~l\l L ~l.l L~l.I'U e:J\l LL Vl~\lm~ nVJl\ll ~'U511l.l 11l.l 1 tJ(i\lm~L tl~ tJ'WLL tla'l1fl~\l?l~l\l 
'Vll\l?ltnUI'ltJ m~l.l~l fll"11?l'U1~11VIl.ltU-~'U~ 1 tl L U'UI"11?l'Ul'V'l'Vl5 

'U ' 

4.3 flal?lfl11'Vi1a1tJ (Destroy) LU'Uflal?lLL?l~\l.ffe:Jl.la'tle:J\lLLVI~\ll.l1~fl'Vll\ll~'U5~1l.l 
'U 

mJ~(l n'Vilm tJ 1 U\ll flfll~ L tl~ tJ'ULL tla\l n,;'\91 ~~ej'tJ fl m €1\l 
'U 'U 
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ID OtherName 

5. flm?!Uflfl~ (Person) bU'Uflm?ibb?i(;FlUflfl~ 11?1t.Jilflm?l~n"il1'U1'U 2 flm?i ~tl 
' ' '\! 

5.1 flm?in~l91~~ (King) bU'Uflm?ibb?il?l'l~'lfl~l'l~m'U~fl?iii't.J~h'l"J 

5.2 flm?ith:::'ll1'll'U (People) b U'Uflm ?I bb?i \91'1 ~'lU'I~'ll1'll'U~il fl11ll b~ t.J1.u'tl'l nu 

bbvt~'lml?lnV11'll\?],J'lJtJ'I'Ill b~'U bU'U~?l{1-:J bU'UI'l'U 
'\! 

ID Name OtherName 

'IU~ 3.7 flm?!Uflfl~ (Person) 
'\! • 

6. flm?i~1'lnm (TimeSpan) bU'Uflm?ibb?il?l'l~1'lb161111?lt.JiJ<B'uflm?i (Subclass) 

"iJTU1'U 2 flm?i ~tl 
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Q..l i/ d 
~fl~l.lmb~~'lle:J~~e:J'UI 

6.2 flm~·1h'lb1mfl1')bn~~m.l~ (Art Period Time) b'U'Uflm ~bb~~'lti'l'li1'lb1m 

U')~f1e:J'\J~1t.J ID, Name, OtherName, StartPoint bb~~ EndPoint ~'l~U~ 3.8 

ID 

OtherName StartPoint 

~tl~ 3.8 flm~'li1'lb1m (TimeSpan) 

d <Q. CV 0 d I ~ 
"'il1nflm~VI')e:Jbb'U1fl~VI~n"'il1'U1'U 8 flm~ ~1m';iml~~'l':i1t.J~~be:Jt.J~'Ile:J'lflmMn'll Vl 

rl1VI'U~ 1'Ue:Je:J'U1 Vl1~~b:a'l~'U~bbVI~'ll.J')~f1Vl1'llw.J'U5':i')l.J 1 Vlt.J bb~~'l1 'U~1')1'l~ 3.1 

Activity 

Categories 

Creation 

Destroy 

Reconstruct 

TArt 

TMaterial 

TPeriod 

TReligion 

TICH 

tfc:;i c:;,lc:;i tl oC;I, .Q, 

b VI~ m 1ruV1 ~ t~1'UVll.l m 1~11-'l b 'jl'jl.J b~l.l 
' lf.d .dd 0 

t. VI~ fl1')ruVJ ~ m'UVll.l m 1Vl1m tJ 
' 

b VI~ f11')ru~iJ m 1 ~~1-'l~ m'U ffi VlllVI~m tl ~ t.J'Ulb tl~'l 
' 

1m'l~~1'l 

U';i~ bflVl'lle:J'l~~tl~ 

u':i~bflVl'/Je:J'l1~~ne:J~~1'l 
' 

U';i~bflVl'lle:J'li"11~'U1 

t.IJ~bflVl'/Je:l'lbbVI~'ll.J':i~ f1Vl1'llw.J'U5')')l.J 1 Vlt.J 



Locat ion 

Period 

Person 

Religion 

TCH Place 

TimeSpan 

Amphur 

Province 

Region 

Tam bon 

Historic Period 

- Ayutthaya _Period 

- Lanchang_Period 

- Rattanakosin Period 

- Sukhothai Period 

- Thonburi Period 

Prehistoric Period 

Protohistoric Period 

- Dvaravati Period 

- Khmer_ Kingdom 

People 

King 

Brahmanism Hindu 

Buddhist 

Ancient Remain 

Archaeological_ Site 

Historial Park 

Art Period Time 

Period Time 

~1 Lb VIU'1Vit'l'11 tl';i~~\Je.hLJle:J 

~1 bb VIU'I~~'I1 tl';i~~U~'IVIl\?1 
~1bbVIU'I~~'I1 t!';i~~uniJm fl 

" 
~1bbVIU'I~~'I1 tl';i~~U~1U~ 

~fl~~~ne:Jt!U';i~l~~1~~~ • 
~fl~~~~'lne:Jt!U';i~1~m~~~ U';i~ne:Jul'i''"w ~~~ • 

Uflfl~VidJt!U ';i~'lJ1'lJt!Vl'd 1 u • 
Uflfl~~ btlt!f1~~~6 • 

~1~ti1'V'I'Vl5 • 
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~ b11 tl Vi 6IJ 'I b tJ tl bb VI ~ 'I :W 1 \?! f1 'Vl1 'll \?lJ tl511 :W 1 'VI ~ 

U1~ne:Jul'l1 ~ Lb VI~'~ 1 u·nru~mu Lb VI~'~ 1 U';i1fi!fl~ 
LL~~e:J'Vlmuu1~1~~1~~~ • 
"li1'1L 1mVi~:w~u5nu~'l~1'~ 1 U';i~ne:Jul'i''d~ 

"li1'1L1m'lJe:J'I~~u~ LL~~"Ii1'1nm"lle:J'I~A~~CJ • 
(';i'd:Wfi'ln~m';i:w~Lnl?l~u) 

f11'Hl1VItll?l~ ru~:WU~"Ile:J'Il~~ (Object 

Aru~:wu~ LL~\?1'~~'~~111'1Vi 3.2 

properties) U1~fle:JUI'i'1~~1tl'dtl 16 

• 

0 = 
fl1€l5U1~ 

consistsOf TCH Place TCH Place formsPartOf 

hasActivity TCH Place Activity isActivityOf 



1~?~\,~'U 

hasArt TCH Place 

hasCreationAt Creation 

has Destroy At vhmtJ (?ltn'UVJ?) Destroy 

hasLoation ~\leJ~Vl TCH Place 
" 

Location 

GPS Code 

hasMaterialWith 6'1~1~':il1f1 (l?ll?l?) TCH Place 
' 

hasPeriod e:JtJ"l'UtJfl?lil'tJ Period 
" ' 

hasReconstruct I.U~tl'UI.I.U~~ 

At (?ltn'UVJ?) 

hasReligion 1"1l?l'U1 

hasTimeSpan 

nearWith 

has Type 

isCreationBy 

Reconstruct 

TCH Place 

Activity 

Activity 

Person 

TCH Place 

TCH Place 

TCH Place 

Creation 

isDestroyBy vh~1tJ1~?JtJ (lfl~?) Destroy 

isReconstructBy I.U~tl'UI.I.U~~ 1~?JtJ Reconstruct 

(lfl~?) 

TArt 

TCH Place 

TCH Place 

Location 

TMaterials 

Activity 

Person 

Catagories 

TCH Place 

Location 

Religion 

Times pan 

TCH_place 

TICH 

Person 

Person 

Person 

35 

isArtOf 

isCreationOf 

isDestroyOf 

isLocationOf 

isMaterialOf 

isPeriodsOf 

isReconstructO 

f 

TReligion 

isTimeSpanOf 

isTypeOf 

" 
(Data properties) Vi'~~~l?l~1 'Ul'U 14 

fltw?l~ml f11v6mtJ 1~?~\,~'U 
~ 

' 
b ~'U':il 

Address 
.; ' .; 
'Vleltl?ltn'U'Vl TCH Place String 

" 



TCH Place 

EndPoint 

Image 

Important 

Longitude 

Latitude 

Name 

Registration 
t:X d ~ d 

fll~'ll'UVl~L 'Uti'U (fll~'ll'UVl~L '\Jti'U 

1u~1ru~m'U Vl~tltJVlt11'U) 
' 

StartPoint 

TCH Place 

TimeSpan 

TCH Place 

TCH Place 

TCH Place 

TCH Place 

Activity 

Person 

Categories 

Period 

Person 

TCH Place 

TimeSpan 

TCH Place 

TimeSpan 

TelephoneNumber L 'UtlTI VJ'j"Pl'Yivi TCH Place 

Trip 

Userful 

OtherName 

fl1'j"L~'UV11\l TCH Place 

U'j~1tJ 'Il'U1i~e:Jtl (b'li'U bVll~m'U1'U TCH Place 

Pl1~'U1~'U~ Vl~tJtJ1~flti1Pl1~) 
'U 

TCH Place 

Period 

Person 

Location 

Art 

Architecture 

Material 

Religion 

36 

String 

String 

String 

String 

Si:ring 

String 

String 

String 

String 

String 

String 

String 

String 
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n1':i'U':i'W1tl£1£J'UlVIl6l~h~~~'U~~1tl.fl1~1 OWL 

1. n1':iflTII!'Ut'lb 'U~mnJ"l! (NameSpace) b ~B 1m 'Un1';iel1~B~bBflli11';ili11lJ1'HHlTII!'Ut'l 

b'Ul.J LG1Ut9l"il1fli11~1 OWL 1~~~';iU~ 3.9 
\1 

rdf: RDF xmlns="hccp: 1 I=. cchp. comlcchp. 01Jl#" 
xml:base="hctp:ll=.tchp.coml cchp . o1Jl" 
xmlns: ont="http: 1 I=. co-ode. orglontologiesl ont. 01Jl#" 
xmlns:ace lexicon="hctp:l l attempto.ifi . uzh. chlace lexicon#" 
xmlns: xsd:"htcp: 1 I=. 1J3. org/200li XMLSchema#" -
xmlns:xsp="http: IIT»T»J.J.o1Jl-ontologies.coml20051081071xsp.o1Jl#" 
xmlns:s1Jt:l="http: //mro.1J3.org/ 20031llls1Jt:l#" 
xmlns:protege="http:l/pt:otege.scanfot:d.edu/plugins/o1Jl/pt:ocege#" 
xmlns : s1Jt:lb="htcp://WII1W.w3.o:rgl20031lllsvrlb#" 
xmlns:t:dfs="hctp:/lmro.w3.orgi2000/ 0ll rdf-schema#" 
xmlns::rdf="http:llmro. 1J3.orgll999102/ 22-rdf-syncax-ns#" 
xmlns:o1Jl="http:II=.1J3.org/20021071owl#"> 

~tJ~ 3.9 fl1';ifll~'l..!t'lb'Ul.Jbli1U"ll (NameSpace) 

2. ~'";!Bcil'lfl1';iB5'U1tJ-rrBlJ6l'1JB~ bL~~~lJ';it'l fl'Vl1~lcnl'U5';i ';il.J 1 'VltJ 
\1 

1'U?h'UtfbiJ'U~'"HJci1~-rrBlJ~1uhM owl "illmtJ~ 3.10 bLG1~-:!.rrBlJ~'1JB ~tJ';illi11'Vl~'l..! 
\1 '\) '\) 

<!-- "hcta::://~~-n.c<·-

ode. o:-g cr.;tolcg:.es. or.t::. c·"l ,. 

<owi:Namedindividual rdf:about="http:/fwww.co­
ode.org/ontologies/ont.owi#Ancient_Remain_NakhonRatchasima_ Panomwan"> 
<rdf:type rdf:resource="http://www.co­

ode.org/ontologies/ont.owi#Ancient_Remain" /> 
<ont: Longitude 

rdf:da tatype="http://www.w3.org/2001/XMlSchema#double">102.1936459</ont: l 
<ont: Latitude 

rdf:datatype="http://www.w3.org/2001/XMlSchema#double">lS.02531987</ont:l 
<ont :Address>i'avnJ1.1i'u UIU1.1::AI c;htmul'il'tti" iSIUlau'hhl oi,mi'auR'>'il"l.fiilJI 

</ont:Address > 
<ont: Name>tl'ili11)1Wuui'u </ont:Name > 
<Ont:Trip>t~Uln..J'\tlGIIliOU\JitlU'iR'il"l.f-"llilUUtlU '>:;u::ni..JUS::l.llfU 20 fi'\aWG~Slthn.J il. 

vhnutl'i=1JifU 15 ii'iaWGI'> "::l"'ilihuunmn..Jlu U'ililllliiuwuui'umuihu1thamiau "':: 
l"'il1WUA,Jilil:;uun'211111flifU'lliiS,JI,j'I'\UiilllJOUUlf"umuA'ill(ililfnln"'illlil"'=ii1ti,JUUO'll'll 
'\UAI11MI..l'ilfilUl..Jiin 5 ii'iaWA'i </ont:Trip> 

<on t: Important> 1. U'>li1lltliuwuui'ut.Js::nnulii;uQ';t.J'ili11\1Uil::UfU'Ht.l,...-::nju..JAA, 'hns 
uauua=\J'ilit..JRfi~'ilcllliUil::l.lfU'HUA'lU'ili'llllflilR'lUYUM'iiU'llliUil::iiUlt'iiUilA..llJUSlU 
Aillua,Wiluiuln..Ju~uliianuii'llu..JYUIGh.J-ii..Ja:: 2 'lla..Jii<Jnu:::wlaUMU\lnnc;..Jci;t.Jc;litlltii 
MI.Jl'2il 3 MI.JQIUltAillUilUltUllcl..Jilr,jchURlU1A"b.iiiur;iii"'l~fl""·t.J."i. "l~)tW'l'lcl.JQIU1UU~ 
l1'1<tlU"'l~n'21il11Ua:::AiuA::i'unnniiiiunAll'il<lllni..Jl1iliU<bulJrn'Huiiln..JI~'Ilntnuunn 3 
ln..J'iR"i".JMil-untllu\1uiiu;..Jchul'i..Jltinuua=ii"ll~nl~l<llt1..--ti!Rlu1iFIA::i'Uailn s::uju..JRAua:: 
'iRlfS::tlil~'lUiiUl1'iiU"lll'lUil::iiU\1'iiUUiNU"lllJiii'lUfi;!1Jivll\i.JllUAillUil..llii'IUI'I'iUil'iRtf 
S::lYaillWU.JHll..JihU'i::njU..Jlii..Jl'lfauciiUililfl1AfllloliiilUQSlU~IUlG1"iAtfs::lA11l"ailiWU..Jmi..J 
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n1'l~1~ilm.J6'1 1~vm'l~'il1'lW1n1'le:J'Ul.I1 'U 
~ ' 
n11fhVt'U~~fl'ljru~~ru~l.l1J~1'ULd~lJ~1-:J 1 L~eJ1~\U'UL'Vl~LL~~tJ~ (Reasoning) fl11 

eJ'Ull1'UAeJ m1 1 irtnll1'~iimrl 'UeJeJ'U 1 VJ1~ ~ L ~eJfl'U'Vl1-rrm Vl"'l"'l~-:~ ~-:~Gn~-:~Lfl11~~"1l1fl m1Yl"'l11ru1 
" \J '\J \J 

.rrmVl"'l"'l~-:1 (Fact) 

1. ~ru~llU~LLUUtJner'U (Inverse Properties) 1'U-:J1'Ui~ad~ru~llU~~fl'ljru~LL'\.J'\.J 

t.~nerwii1'U1'U 12 1"1 th~neJu~htJ consists !::+ formsPartOf, hasActivity !::+ isActivityOf, 
" 

hasArt !::+ isArtOf, hasCreationAt !::+ isCreationOf, hasOestroyAt !::+ isOestroyOf, 

hasLocation !::+ isLocationOf, hasMaterialWith !::+ isMaterialOf, hasPeriod !::+ 

isPeriodOf, hasReconstructAt !::+ isReconstructOf, hasReligion !::+ isReligionOf, 

hasTimeSpan !::+ isTimeSpanOf, hasType !::+ isTypeOf 

isTypeOf ,.,..---- .............. 
...... 

"'l1n~tJ~ 3.11 "'l~'Vi'\.Jl1 U11~1Vl'Vi'Ul.ll'U iiu1~L.flV1 (has Type) LL 'V!ci-:~ 1u11ru~m'U 

LLI'i1 'UV11-:Jfl~'\.Jn'Uil"'l:::nci111~11 LL 'Vlci-:~ 1 '\.J11ru~m'UL'U'UU1~ L.flVl'lle:J-:1 (is TypeOf) U11~1Vl'Vi'Ulll'U 

1 'U-:!1'Ui~tJdiiflru~:w~~1-:!., ~~eJ~I"l~eJ,:jfl'\.Jflru~lJU~ LL '\.J'\.JtJfler'U LL~~-:!~-:1\91111-:!~ 3 .4 
' I ' 

' 
~111-:~Vi 3.4 11tJ~~LBtJ~'lleJ-:Jflru~llu~LL'\.J'\.JtJfltr'U 

consistsOf 

hasActivity 

hasArt 

hasCreationAt 

hasDestroyAt 

hasLoation 

' 

Pi~u~ TCH Place 

~1'1-:~ (~m'UVi?) Creation 

'V11mtJ (~m'L!Vi?) Destroy 
.... . .. 
~,:jeJtJVl TCH Place 

" 
Location 

GPS Code 

TCH Place formsPartOf 

Activity isActivityOf 

TArt isArtOf 

TCH Place isCreationOf 

TCH Place isOestroyOf 

Location isLocationOf 



hasMaterialWith 

has Reconstruct 

At 

has Religion 

hasPeriod 

hasTimeSpan 

has Type 

b'U~m.Jbb'Urt~ 

(~t11'U~?) 

P11~tn 

TCH Place 

Reconst ruct 

TCH Place 

Activity 

Activity 

Person 

Catagories 

TCH Place 

Activity 

Person 

TCH Place 

TCH Place 
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TMaterials isMaterialOf 

Location isReconstructO 

f 

Religion isReligionOf 

Period isPeriodsOf 

Timespan isTimeSpanOf 

TICH isTypeOf 

2. fjt1J~llU~Lb't.JU.W-:~n-ti'U (Functional Properties) ~11l1':imb~(;l-:JI'i'1mh-:~fjru~llu~ 

bL'Uu.W-:~nit~Hi'~-:~-:iLJ~ 3.121W1'U1~trd 
" 

haslocation 

.;~.,..w1" U'l'Ul.l:f'i, tfwatJ1l,_.~ 
811J'1~Wa~ Q'~,tYI-)'JJrU"111'ni1tJ1 

' \ 
l m,>SJ1ulm1<WllmllYi<iiiv1ti'.J 
I 

/ 

15 02531987, 102 1936459 

~nmLJ~ 3.12 '"J~~'Ul1 U':i1~1Vl~'Ulll'U ~-:~mJ~ (haslocation) "1(11~'\Jlll'U U1'U 
" " 

ll~rh ~1'Urt'U11 ~~ B1Lnmiia-:~ ~'I'I!Tl(;l'UI9':i':i1"ll~ll1" ~-:~bU'U~eJ~~ll'U~81iL~CJmLr~~iirh~~~'"J(;l 
" . " 

bb~~~e:J'I~'"J(;lbU'U "15.02531987, 102.1936459" ~'lbU'U~1bb'\ITU'I'U'U~'U1r~n 1~CJ haslocation 
" 

t1nn1wu(;lruu~1Ju~1 '!Xb tl'U 1:1 ~-:~Jt~bije:J~e:J-:~m':imll11u':i1~1Vl~'Ulli''U~-:~e:J~~(;l ~-:~e:J'Ul.J1'U 11i111 
"' " '\J , 

'U-:i1~1Vli1'U~t!lli't~~-:~e:J~~ "1(11~'\Jlll'U Ul'Ull~fi1 ~1urtt~11~~ B1Lnmiie:J-:~ ~'~Vll(;l'Ufl-:i-:i1"ll~ll1" 
'U 
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bb~~:Wrh~~~~~bb~~~€1-:J~~~bU'U "15.02531987, 102.1936459" 1911l.lr1ru,nn1~ 1:1 ~-:J1'U 
~ ~ ' 

-:J1'Ui~tJdiJb~CJ-:Jflt:Ui.'1l.l~ hasLocation whJ'U~iJr~ruG1l.lU~LL'U'U~-:Jni'U LLG1~-:J~-:J\Jl1~1-:J~ 3.5 , , 

hasLocation 

-r~marr~ """'""' ohtJftii1Ltli 
d·u.noWiH inotia\lfii1S'Will1 

/' 
,/ 

' I 

!J1i'l1t.ll~i,lw~m~l<iv'lnu { 
I 

\ 
'' ............... 

15.02531987. 102.1936459 

TCH Place Location 

Location 

GPS Code 

lnverseFunctionProperty ~-:l~1 nlll1€l~1-:l L U'Ufl1~tl1'\.-1'U~IPlruG1l.JU~ bL uuYl-:J ni'U~'ULTEJ~G1l~ tJ 1-il 

r~ruG1l.JU~ LU'U~~-:J'1l€l-:J (isLocationOf) 1~tlmhv~'U~r~ruG1l.JU~LU'ULLuuYl-:Jni'U~'UL1B~G1 L~aH' ' ~ , 
tlTVI'U~m1l.lbU'ULBmi'n~ru (Unique) '1JB-:Jtb~o1'U ~-:JVI1fltl1VI'U~1~~B~ "1~"1'l'Ul.l1'U U1'Ul.l~rh 

~1'U~'U1L~~ B1L.fiBLri€l-:J ;ij-:JVI1~'Ur1~~1'1l~m" LL~~rl1~~~~~Lb~~~B-:l~~~LU'U "15.02531987, 
~ " 

102.1936459" L u'U~B ~'1] B\ltl~1 G11'Vl~'Ul.J1'U bL~1 ~-:l a'Ul.J 1'U 1~11~-:l~ B~LL~~Vl n~J'Ub u'U~'U -
" ' " 
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isLocationOf TCH Place TCH Place formsPartOf 

4. flWt'llJU~llUU~ltlV1€l(j} (Transitive Properties) ~llJl'HHlt'l(jl..:JI'll€lcil'lfjtut'llJU~ 

llUU~ltlV1€l(j} 1~~'l'J'U~ 3.14 
" 

// 
// 

' / 
/ 

' 

' ' ' ' 

/ 

'l"'!~ll\h~~ll1fl~MI~:-------------------h::;erio~ 

~1m'\.J~ 3.14 blt'l(jl..:JI'll€lcil'lfltut'llJU~ iJtJflt'llJtl (hasPeriod) (lnflTVf'U(j}~n~ru~ 
'U , , '\J 

ll UU~lt1Vl€J(jl mhl~€l b~€liJm'lnTVf'U(j}11t'llJtlc;1V'IU~€ltJL 'Utlfl~'l rl€l'UU'l~l~ fllt'liWi ~'lJ'Ub~€liJ nl'l 
' " ' 

"'"' fll€l~UlCJ 1(j} 6lJ'U 
( 

fltu~lJU(9l b 'l'U~ 
' 

hasPeriod tl fl~lJ tl 
' 

Activity Period 

Person 

Catagories 

TCH Place -

hasLocation "' '"" TCH Place (Jl..:j€JCJV1 Location 
" 

Location 

GPS Code 

hasTimeSpan ""' Activity lJ'l!l'lllm Timespan 

Person 

TCH Place 
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5. fltu?ll.ID~ib~uu?tl.ll.l1\?l';i (Symmetric Properties) ?11l.J1';im~?t~~l'l .. :n:Jt.h~~ru?tl.ID~ , 

~~UU~1tJ'Vla~1Jl~~';iU~ 3.15 
\J 

... , 
tl'i1fl1mntl~'J;',,,, ~~, .... 1f;,:,,Yllh.i~·•\Jvi~ 

------------~- ' 
nearWith 

~1n.flTVfVi 3.15 ~~?1~~1'11a~1~flru?tl.ID~'l!a~ nearWit h t:~mhvtu~~n~ru:muu 
, \J 

?tl.ll.l11'l';i n~11f'la ~~ai1m';jfhvtu~ ... htJ-;j1?f1'Vl~'U'V'l'Ul.l~~atJ'1n~nutJ-;j1?f1'Vl ~i1a~~1 ~~Ju 1 'U'Vl1~ 
, 'U 

t~~l.J'U • 
~ ';i'U~ 

nearWith TCH Place TCH Place 

~1 n nl';i~'J~t~ tJ n1';in1V!'U~~n~ru~~ru?tl.ID~1 'U~~~~l.J ~1~ 1 ~~a 1 ~~ um VI~~~~ ~e.!~ 
(Reason ino) 1 'Un1';ie:J'Ul.l1'U~~n~11oU1~~'U ?11l.l1';ifl?l';iUn1';iVh~1'Ue:Jam U'U\?11';i1~~~\?11';i1~~ 3. 9 

::, ' , 

fl ru ?fl.! ,J~ ~~ uu r;m rr u Vl~n-uu Vl~n-uu ' , ~~uumtJ'Vlfl~ ~~ UU?Il.Jl.J1\Jl';i 

t:-Jntru 

consistsOf / 

hasActivity / 

hasArt / 

hasCreationAt / 

has Destroy At / 

hasloation / / / 
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..,.. .... 
Vl\ltlotltl Vl \l tlotltl 

I 

fiW~l.J'UI'l bb'U'U t:..~nt:..~u bb 'U'U(ntJVl'El~ bb'U'U~l.Jl.J11'11 , 
.... 

t:..~nt:..~u 

hasMateriaLWith ~ 

hasReconstructAt ~ 

hasReligion ~ 

has Period ~ ~ 

hasTimeSpan ~ 

has Type ~ 

nearWith ~ 

islocationOf ~ ~ ~ 

formsPartOf ~ 

isActivityOf ~ 

isArtOf ~ 

isCreationOf ~ 

isDestroyOf ~ 

isMateriaLOf ~ 

isReconstructOf ~ 

isReligionOf ~ 

isPeriodsOf ~ ~ 

isTimeSpanOf ~ 

isTypeOf ~ 

"'l1n~ tJ~ 3.2 U1l..l1 b ~tJtl11 tJ~~bBtJ~'IJB\IflW~l..lu~~ 1\11 "111 nm1f11~<U'a~~ 1~tJn11 
Btll..l1t!L~tJtJntii'Jmh\lu1\lfl~1~l..l1bb~~\l ~\11U~ 3 15 , " . 



r·-·-·-·-·-·-·-·-·-·-·-·-·-i 
• l~~tri'lfia indl\Adual ~iu'ltru • 

I 
I 

fliCWUrUIIIU\rtlflciW j 
·-·-.- .-.-.- .-.- .- :- !~;~~-· - · 

.. ~n.ri.~Jfti~~~~~ . : 
Symmetic 
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r·-·-·-·-·-·-·-·-·-·-·-·-·-i 
• ~na.-ft1tl~unn'hftalndlvidual \ilntiu j 

..,.,.-.... -----.... , ..... 
,~ ',, 

I)M!WmuUIY!tmn 
Translti...e 

m~.Wcn~'U1m~~~,~~'ULL uuaa'U 1 'VI1~~'llti~LL V!ci·n.J~t'lnvn~1cn~'U5~~l.l'tl LL ti~aeJm U'U 2 

?fl'UV!~fl ~tl m~~~1~€1€1'U 1 'VI1~ ~ LL~~n1V!'Ut'I~1~'Ui.'HL~'U~ LL~~m~~cn!'U1V!U1L ltJ LLtiYfV-l~LI"loU'U 

.ffu111B'Ufl1~(;l~1.:~BBu L'VIL!;lV 

~i~tJ1m~ tl~LLml.l hhvh~ 4.o "lt~dJ'U hhLLml.l~iJtJl.l1m 'Ufl1~~cn~'U1BB'U 1 'VI1~~ 
" 
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45 

DL Expressivity b~€J(;l')1\J6'1€JU11bU'U Description Logic (;1'):::~~1~ ~-:JVI~-:J\l1n'V1~6'1€JUvl1tJ 

'W-:Jn~u OWL Model Metrics 'lJ€1-:JhhLLmll Protege 3.4.4 YiU11e:Je:J'U1'V11"~L;a-:J~'U~~€J€JnLLUU 

1 v ~~ . . . (0) .,. OJ , OJ~ OJ 

1bu'U Descnpt10n LogiCS (;l';i:;:Q~ SHOIN bb~:::bb6'1~-l11tJ~:::b€JtJ~n1')1~1'11rl~16'1bb~:::~ru6'1lJ\J(;l ~-:J 

';it]~ 3.17 
\1 

r ~ OWL Model Mw~ 
! 

~ .. .._rOL~Mty . 
The OL ex.presaNty of this ontology is: 

(U.-~j 
flil-~·- --""'-"'~'--------------,H.:c;l 
Y @ctess.e-s 

S1tOIN(D) 
fS~,---· ExP~~- - - ---- - ---------

1 . Abcre'iebon fM ALC wtl\ tra •..w..-e rale-3! ALC at)w.s concept .. .rers.ec:tJCn, ful 

S negebor. ful un!'fersalqu.s.nbfica~. tJieX!Sfennalq~anbficatJon. a!)dccocept 
j <llSJ'.fflcbon 

! Ji Role (p<openy) ro101erchy 

lo 
i 

l T 
I 

Noninals ~oteton sets. oneO( e~ (a} - th-ese are also u~ in has.VakJe 
·rntnctot\s) 

h'te rse roie'S (_oropemes. wtUch ha"'e n vr rses spec;f«f, or propet1~ tna~ ar~ 
.symmetroc) 

1 

N ..._,.,..-. (""""'•!lyres:nd.oJU. ·~- ,.ma.onal p<ope!to<S) 

! . ···-····· .. -- ·-. . ~· 

I(D ) ~ 

• @ k .. ~CMSU• 
®r~ .. S2 

, . @P1~·J;2S 

: :. ) Oc!'l!\Cd: Z7 

\' ® Pore'ltS 

!&) Ue.r {!'L~ • 1 

®!11c..lt;~&~~: 1 
·® ~ft.,((IU'l'ld): 1 

Y @ ilhlrredpate-ol.l 

; •·-(i:¥#._,,.,. ,~1- 2 
.(j;t.,~')($!il" .)~j 2 

@#'-!e)IV111~) 2 
,. @ SOling& 

®!.te..a·: 4 
:LJ 'odt 2 

~~ "'lt.<. s 
'f" ·t'P) A.r,-cr.)'l'l'IOUSCtas.s.es 

· {~)R~ 

- (4! lOla 29 

-® ~x.u~>l& O 
· -- ~) Ui'IV<.'t<Wt 0 

@C3~ity· O 

@!-'i";C.e.rONW:y- 1 

• -® 1./~!r:d.lf''!< t 

-(4f; iiuVJ\fe 25 

~tl~ 3.17 bL6'1~-:Jn1';il~rh DL Expressivity 'll€J-:J€Je:J'U1'V11"~L;a-l~'U~ (iltJ) bb~:::m1l~rl1'll€J -:Jr1 m6'1 
b~e:J'U1'll bb~:::r1!:\J6'1lJWl ('lJ11) , 

lj ,j 

i!f 
1 <d 

II 

11 
" 
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b~eJ~~\:~~-;m~ru1 Vl1~~b'1CJ'U1mm~11 'IJ'mrmJ Protege ~1:WTH1bbtJ~-:~~-:~~b ·n~11-:~;'U 
1~biJ'U.n1~1 OWL b~m.h1tJH1.'Um'ji'i1'1oUeJ:W~~eJ1tJ1~ ~-:J'jtJ~ 3.18 bbMl'I~'U(1leJ'Uf11'j~w.J'U1 

'U 'U 

.. .. 
Lnu-. ':1\J'l':UJ'!I e ~~:~ 

fiBtJtl1 lJ~1n~L~V'J"'l1 '1J 
LLI:IZ~n~~B~~~~~1~\J 

'111\~~ti OWL vl1~'hft~ 
t~m"iih~i€llJII 

~..,,~~UtJR11lJ~n~eq 

'IJB~.fl'\.Hl'l11J! 

a-l1~Lt~ti OWL ~'Jvlthu.nnJ 

hlniL~ (Protege) 4.1 

.rr'U(1ltJ'U1 'Un 1-a.W~'Ul b 1'Ubbtl'VfW a Lfli'U 

1 'U~'U(1l eJ'U.n~-r1-l;'U b ~eJ 1 ~en .rri;'!l:U l 'jm .U1:w11 -li'-l1'U\i1'Ufl11:w1€J€J'U 1 Vl1~tib ~'~~'U~'1J €1'1 
'U "' 'U 

bLl-1~-:J:U'jt'inVll-ll~'Uo'j'jlJ 1 VlCJ~~i~ CJ 1~eJeJflbb 'U'U 111t'lvilm'jbL~t'l'lm1:w~:w~'U6'1J€J'IoU€J:W~ ~1-:~., 1~ 
"' ~ I 

eJ~1-:~nn~eJ'I Lb~ ~fl'j'lJt:1'1'U 1t'lm tJ1CJ'U b Vl vunu-u'eJ:w~ bL~~~~~1nm'jfh1eJeJ'U 1 Vl1~~ ~'~~~~~6~1~ 
'U 'U 
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1. cil'U'lle:J.:J~L:at~l'l:l1ru 
'IJ ... 

1 'Ucil'Ud~~ b U'U ~l'U~'Vll b ~e:J 1 ~er b ~tll'IJlru 61lll1'Hl ~ ~ m~n\J.U f)jJ~ b U'U~l'U~1 m 'U 
" ... " 

m~L ~lloUe:Jll~bb~ci.:~lJ~~fl'VIl.:J1~'Uli)~lJ 1 'VIti~.:! 1 'LJ;jl'UfllllJ~e:Je:J'U 1 'VIL~~ Lb61~-:J~.:J~LJ~ 3.19 L~t~n 
\J ~ \J 'U 

lnscn Place Again 

D<splay I 

L~m -u'l~)~'U'U 1111LL~ler L ~t~l'1llru~~~~61llJl~tJ L -u'l1 tJ~~m~.u'e:JlJ~ 11111 'Umru~~ L~t~1'11lru~e:J.:~m~ 
\J \J "' \J 'U -... 

b ~ll.u e:JlJ~ 1 'U ;jl 'U fllllJ~,r 'U ~~'U'U ~ ~ ~e:J ~ \91 ~l ~ 6'1e:J'U n e:J'Ull Lb V1ci.:~11 1~ fl'VIl.:~1 ~'U li) ~lJ 1 'VI t~~ 
'IJ ... 'IJ 

~L ~t~l'1llru~e:J~nl1L ~lln1m1111 L ~11~.:~ 1 tJ LL~lV1~e:J hJ ~.:~ li'lner L ~lJoUe:JlJ~~.:~ 1 tJ LL~l~ L ~m'lllruhJ 
\J " \J \J 'U -.,1 

61llJl~tl~~~b ~lJV1~e:JLLm 'lloUe:JlJ~~.:J 1 tJ1111 ~ e:J.:J~~!'ie:J 1 ~~~~.:JU'UVi m U'Uer LLm 'lloUtllJ~ LLI'itll hJn)~'U'U 
\J \J 'U 'U 

fllllJ~lJ~'U6\111 t1 \9l'Ube:J~ ~.:!.fll tiL 'U~~'U'U~ ~vllV1ill~ 61~l.:! fl~ l61 LL~~tJl Le:JlfllllJ ~lJ ~'U6~1\?l eJ e:J fl LL 'U'U 

111, 'LJ;jl'I..Jflllll~lJl b ~lJ~.:J 1 'UoU ellJ~~ ~ L ~tll'IJlillb ~lJ L oUl1 tJ V1~-:!~l nJ'Uu'UVifloUellJ~ bb ~ci.:JlJ~(;) fl'VIl.:! 
.cJ \J \J 'U Ill \J 

1~'Uli~11J 1 'VIm ~11~.:~ 1 'LJ;jl'UfllllJ~e:JeJ'U 1 'VlL~~L :a~~'U~ ... " 

1 'U~l'U'lle:J.:~m off,f'U~~fh~t-Y~eJ~'UA'UoUe:JlJ~~~e:J~fll~;;.)l m~'U'U fh~ (Query) 'lle:J.:J 
" 'IJ 

m off~~tJlb oUl~~l'U'lle:J.:J m~fil~ (Query Formal ization) ~l'Ud;>,J~tJlfil~1 tJm11 1 'LJ;jl'UrllllJ~~l'U 
\1 'U ~ \J 
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vt1~ bfl~tl~ tl\tl.l1'Ufll1l.Ji (Inference Engine) b ~m,n A1 (9ltJtJ bb~~~~rh~ltltJ~~tJA'U 1~ bbMl~e.J~ ~ t1 

eri. off LLMl~~~'JU~ 3.20 b~ tl'.l~UU-ru ?11~~1 nm off ~~U1Lt11fil~J'U1 tJ1Lfl'.l 1~~Vi1fl~1~ 
" " " 
m1l.l~l.l-w''U5 LL~~flru~l.lu&l Vi~~~1 nJ'U~~ml~~t~u11fl~1~m~nm1l.l~l.l-w''U5e:J~ 1 '.lb~ cn.rrt~~u1~ 

1 

Lb~~nm1lJ~lJ.w''U5nuflm~~'Ue:J~1~ 1 J L~~~ LLthn1111 tJfi''UVI11 'U~1'Ufl11lJTIV1tJ111Lmm'.lt~'UlJ1'U 1. .rr1 
~ " ' 

l.J11 m 'Un1'JU'.l~l.ll~e.J~ L~~~ LL~lU1e.J~~V'l5~1~lJ1Lb~V1~vt1~Viti'1~e:J i.1UU'.l1ll."1fel{ 

~y al class and relation rew~s) d key.'o'Q(d 

.d 
3. nT~LI.~V\~(;..J~tJ'Ubbe.J'Uvt Google Map 

3.1 Google Maps API 

U1]1'Ufll1l.Ji~1~t~e:Jmb UtJlJ1oWI'll'U1l thi.bnJlJL ~mL~V!~ (;..J~tJ'UI.Le.J'U~ Google 

Map eJ1'UYI1~bfl~mhtJB'Ub(9le:J{I.{j(91 1 'Un1'.loWI'll'U1l U'.lbbnJlJI.I.i:IV!~(;..J~ lV1tJ1 off PHP 1.1.~~ 1-ff RDF API1 'U 

m'.l&iV!~e:JtlU]1'Ufll1l.li owl 1.1.~~1-ff Google API 1'Um'.l1i~1'U I.L (;..J'U~ Google Maps lV1tJn1'.l1.ff 

~1'U Google API l.~e:J~~1n1'U~1'Ui-;JtJtTt.ff Google Maps API v2 ~~~tl~~~YI~ I.UtJ'Ub~ti~U API 

Key 1'Wm'.l1i~1'UtltJ Google nt~'U Lb~~I.I.Ml~I.I.(;..J'U~~~'.ltJ~ 3.21 
" 
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~tl~ 3.21 bbMl·mt:.n.J~ Google Maps ~1fl API Key 'U'UbltJ16(l~ 

II .J 
3.2 fl1')bb?!~~e-~~~1'\.Jfll11.1~'U'Ubbe-J'UV1 Google Maps 

b~ t~'l11\i1'U m 11.1{mltl 1 Vl1~ ~ b :a~-«'U~"1l B~ bb "'~~1.1')~ nVJ1,r1 w.~t~n';i';il.l~ b uwn~1 ... , 
OWL (.owl) 1.11 b tl~~1 m ltJtJ')11 b"lltl{~:::bb?!~~~~')U~ 3.22 ~1n ~1B~1~~:::'V-lui1b UtiiBl.lfl~'Uflfl~ , , ' 
vY11tlehtim~ ~:::1lJbi1h ~~,Ttl ~~~a~lotl RDF API 1.11"1i 1CJL'Ufl1';i bb?!~~e-J~Vl1~ HTML bb?!~~~~';i"U~ 

'U 

3.23 

<?xmt verslon=• t.o• ?> 
<!DOCTYPE rdf: RDF (V"'w SOurce for fuN doctype ... )> 

- <.rdf:RDF x.mtns=•htt~~://www.owl-ontol()t.)ie'l>.t...'<H'rl/t-<~hp~owl•"' xml:bat::il='http://www.owl-ont.ol·o.yi~~C"..o m/t.ehp.owl' 
l\ll'llns:owl2xml='flttp://www.w3.org/2006/12/ owl2-xml•' xmlns:cnt='http://www.cr>-ode.org/onto1ogies/ontc.owl• ' 
xm!ns:xsd="http://www.w3.org/2001/XMLSchemlulf' xmlns:rdfs='http://www.w3.org/2000/01/rdf-schema# ' 
un1ns:rdf='http://w ww.w3.org/1999/02/22-rdf- syntax- ns#' xmlns:owf:'http://www. wJ.org/2002/07/ owl# '> 
<ewt:ontolofjy rdf:about=- I> 

- <!--

· ·> 

/I'll// /1/1/1/111//J /flt /.:1 l!/. 1!/1'/1 tiff I j ;;'J,/J,!/// f / !/i l!/lt/)1/!f/• /•/ t/,11 
/I 
11 ~~e~: r"~q;e:: tJ.e" 
J{ 

lrlrlliit/1/t/,f/fl/f/1!!/llf/11 11/;1' flf 1/ lt/f/1/!/1/1/// i !f/'11''1 ''f _:' "/1111 II 

<!-- •:r.~~j:i ::t·~· .. -..; , ·.(~-~-~ ... ' •r1 .,-~,...- 1,')~:'.t!':!! . .. ~ --~.~J-,.,:'•.·~11.~ .c ~\ :~~· ··> 
<owi:Objectproperty rdf:about='http:/ / www.co-ode.org/ ontologies/ont.owl#haslocation'> 

<rdf:tVJ>e rdf:resource='http://www.w3.org/ 2002/07/owhnnverseFunctionaiProperty' /> 
<rdfs:label xml:lang='th' ><i•nl,!li</rdfs:1abel> 
<rdfs:range rdf:resource="http://www.co-ode.org/ontologies/ont.owi•Loci!!ition• I> 
<owl:inverseOf rdf:resource =~ttp://www.co-ode.-org/onlologies/ont.owlitisLoclltionOf' /> 

<]owi:Ob)ectProperty > 
<.!-- .t ::p: t·..-.:-..:.c,: -; . ·,:"'.~-~-::- ('~·; :: . • c:...:, _t: · · -~ --> 

- <Owi:Object?roperty rdf:about=' http://www.co-ode.org/ ontologies/ ont.owl#hasPeriod'> 
<rdfs:range rdf:resource="http:/ / www.co-ode.org/ontologies/ ont.ow1•Period' /> 
<owl:lnverseOf rdf:fesource=~ttp:/ /www.co-ode.org/ ontologies/ ont.owl•isPeriodOf"' /> 

</owi:Objectproperty> 
<!-- :-:t ... r ~ i ~:... ... --r.::.l':'c · · ~de. ·, rq c. :-:-t ol::.1cp.¢••/::.~rAs: . o'•'":t?"ln: .. ryre --> 
<owi:ObJectProperty rdf:about="http://www.co-ode.org/ ontologies/ont.owl#hasType' > 

<rdfs:range rdf:resource="http:/ /www.co · ode.org/ontologies/ont.owi•TCH_Piace_ Type' /> 
<]owi:Ob]ectproperty> 
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~;r-··-c·~~~~-~·~"-" -?.m;;----r------
----- --------------------

?detail 

-- - -- - l - :L.i;;at-- --- - --
olerat •MW Uleoal Uleral 1'otc .. (i>loll'l ) Literal Literal I imag~s,ITCH I Loorat tT1IO• _,,.,; • ., 
....,..,.,.. 124010101 ,..,.,.,..;,., l13 67.360056 1010666461 lo.rtpu\ · 

i/2401010111>9 ---
ltterat ltt.era~ ""'JH \iteral literal ftl~~nll.f iliteral ltteral 
1 {,.11NftlG 20010101 '""""<oh.C....aul'~ 13.36049652 1009849865 

unboulld lat&rat 1-ltnlfltiNMiUilu"'Nifi, 

'"""""'-·'il 
bterat llteraht:~ ~t Uleral''l•"""~ IU!eral literal 

unbourtd L1terat 1;l1.1M~~\ibrwJj~~111tl 
1 tu1"UI.Ietnu 01(!2 13.36163932 1009807re 

l«era~ r~,";l;;..a - --- -!- - - ·--···- -- -- ---- -----Lite rat-
lJteral "'' ....... ~ ...... 

li!era~ Literal' 
unboond Lrteral·:t~.Jct Jw,d,fbl"l~1t.'\tcl'1'11mtl!n -mn2 "" YMWU~" 

1 1-.-... 20010103 ' 13 36346737 1009870045 1S"mfl~ 

literal literat a:Mit-4 literal d:eral ~Q1\Una Jliteraf Ute rat unbound lllerat u1tt(tffrt'!iw'l oJ~"'"20ml~•11n'n'l~dnfl 1 Tu1lt.Ut'trlU 200101()4 '1335869724 100983938 
'--

lrt:&ral. ln&ral LiteraL lMratn:;w Lrteral 
Loterolia~ urtboond llte:rat ~l'Ufh ttlHh'mmahanH 1 ttJ'fl!WHt~ 20010401 j1329H9397 100937!283 

literal llterat..&mH Utsrat l.rtaraf 11tu~M·ut jliteral l.lf.araJ· 
unbound Ltterat ~luca~,1D'ltl...J,Ul'lfi'Oo4(if;;~mt!n~lfc.ntua.t.il ~ 1 ! ........ ,.. 20010402 l-......... } ~ 13.285532'8 100936596a 

Literat lllerata~ L~e"'t Uterat Vm"tmil'H ltitetal Literal unbcur\d Lrterat llfWfl11tlle:mY.nliietta'H u~'b!Uft'Witln nfi'm~MR~ 5 t\n1Wl~ 20310901 ! 1342517335 1010398313 

?!h.:~ marker lii'1bbVIU-.l'U'Ubbt:-J'U~ Gooole Map 1~mbU(l..:J"IJmJ(l1~mJ1'U'~Ubb'U'U 
::> "' "' "' 

"llel-.l.fl1~1 XML bb?I~..:Jb~~li(1e:J~1-.l~>l~U~ 3.24 bb(l~l~m11Lel1"1JmJ(l.ffi~~~1~mJ1'U~U"ll€l>l XML ~1 
\J \J \J '\J 

LL?I~>lt:-J(l~1'UL 1uu~11b'lle:J{ :u ~'\J~1nn"li'e:~~"~>l~U~ 3.25 1 'U~1'U'1le:J>l~'\J~ 3.26 J'UbiJ'Um~t11Lm 
d.J "' '\J '\J 

"li'e:~~"\11mu~ 3.25 ~1bb?l~>llii'1bbVIU-.l Marker "lJB..:JbbVI~>l~~~nV11-l1WJ'U5~~~ 1 Vlti'U'Ubbt:-J'U~ Gooole 
\1 \1 ::. 

Maps 

I I ADD TO XML JOCUMENT NODE. 

echo '<marker ' . ' 
echo 'TypeiD="' parseToX¥.L($~ID) 

echo 'TypeName="' $tNa:rne . 
echo 1 Plac~I!:·=lJ 1 $piD '" . 
echo 'Place.Name="' . $pName 
echo 1 Lat=n' $pLat '" 
echo 1Lcng=nl . $pLonq 
echo ., Detail=-"' .$pDetail 
echo 'I:rng=~' . $pi mage 
echo J />1 ; 

I I End XML file 
echo '</markers>'; 

. 

1 • 

' 
1'U 

... 

, .. ' . I 

1 • . 
In I • . . 

1 • 
I 

'11t , :I . . . 

... ' . 
' 



- <markers> 
<marker TyperD="l " TypeName="umi.:~'lu'i"lf\li10lll" P1ace!D="24010101" PlaceName="i~ 

'lil!i'i (ia'lilli'i"l'i"l'i"lll"l'i"l\n'i)" Lat="13.67369056" Long="101.0666461" 
Img="images/TCH/ output/ 2401010l.jpg" Adr="lil.mi"lWil.l il.Wil.:l '1.\l:oti!.Jm'i"l" 
Detail="q'\uno Yt'>-V1llli'li1!i'i" Reg="'i"l'lfi'l'l'l"l~tun\tltauu' 71 QiluM' 3 a.1iu\~ 5 un'i"lfUJ 
2497"/> 

<marker TypeiD="1 " TypeName="umi>~'LU'i"lf\liiOlU" Place10="20010101" PlaceName=•,na 
~.:llii'~'ll«lj~ii'>~trh(<huo,nuil"lutyFinlll-i.:~lii'A'll«lj;:)• Lat="13.36049652" 
Long="100.9849865" Img=•• Adr="lil.tn;n.lulllSilU il.Wil>~ '1.'2l'i11.f~" Detall="il"lA"l'il'l"lil~.Jli"la 
'lfilljS\Ifi.Juh" Reg="'i"l'lln'l'l"lljtumntiiu 118 GlilU'~u:l\t 1 im117 fiu'l"lAU 2544" /> 

<marker TypeiD="l " TypeName="ullci>~'iU'i"lrutto"lu" PlaceiD="20010102" PlaceName="ia 
R'uau• Lat="13.36163932" Long="l00.986768" lmg="" Adr="SI .U"l.ltlu"lilsau il.Wil>l '1. 
'llints" Detail="q'luilo n"l'l'lil"lU'ilillhu'u,utl'i~il'luiln" Reg="'i"l'lffl'l'l"ll!IUO»"ltiiu 119 e~~ilu 
Mtl'l» 1 i1n126 fiu'l"lAU 2545" /> 

<marker TypeiD="l " TypeName=•u,:ni>~'lu'i"lruilo"lu" PlaceiD="20010103" PlaceName='i'a 

1lif\iiiuwi"l'i"lU" Lat="13.36346737" Long="100.9876045" Img="" Adr="tii.U"l.:lthnilsilu il. 
u'ia.:~ 'l.'llilll'i" Detail="il'iuilo il"lU'>Ati,,tmutl..-::,pnf"llih>~q'luno ili"l'> 2 \li\'.Juru'tlu'iilul'l'i":o 
ytusu"ln ti'i'>ll"lttU'' Reg="'i"l'lln'l'l"l\ltun»"ltilu 119 GliluiuAv 1 iu1i 26 fiu"l"lAu 2545" /> 

<marker Type!D="l " TypeName="ullci.J'iu'i"lrui1o"lu" PlacelD="20010104" PlaceName="iil 
ll"lUGI"lil" Lat="l3.35869724" long="100.983938" l mg="" Adr="A.U"l-Jtlil"li1~U il.Wil-1 '1. 

'lf«ljs" Detaii="'I'I'>-Villti'jtlfii"l>~ 1 tl'i~U"lf\l. 20 il>~A'tmnR"l'iliii-Jtiln , . Reg="iii'W'tA'tls::n"lA4u 
n::n1uu'\u'i"lrui1o"lu" /> 
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L U'U~1'U~~OOJ'U1~'UL ~€JV1V1 ?f€1Ul1€l€l'U t V1 t~ ~ L ~~~'U~~1~€l€l f) LL uu i1 111 ~LL?IV1~ 
fl11lJi1lJ~'U5"ll€1~"1Jm.J~~1~ 1 1~ €1 ~1~(1 n ~ €1~ LL~ ~ l"l~u51u ~~ ?11lJ1~(1V11~ ";J 1 n ~~~1~ ";J 1 n m ~fh ~ 

~ ~ ~ 

€lvu t V1 t~ ~ 1V1 CJ~~~~5~1~ LL?IV1~~"€l€l nlJ11 u~tJ LL uu"ll €1~ L 1u LLB~~~ Ll"l-tiu L ~€11 ~en oli~ 1u~~uu 
~ ~ 

?11lJ1~(1VlV1~€l~ 1 m~?f~m f) 
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1tJ~1'Ul~tJ.Q\~~WJ'U11.l'lli.I.'€J~~~I.fl<B''U1~tJ1-ffm~·l PHP b~tJ1.ff RAP (RDF API for 

PHP) 1.~'€1~1~-1fm.J~~1n'€1'€J'Ub Vlb~~~'€JtJ1 'U~U'Il'€J~.fl1~1 OWL 
'U 'U 'U 

4.1 ~ul.l.'ll'll 1tJm~~'lll9tJ-1Jm.m 1.1.u~'€1'€JmutJG1'€1~~1tJ~a m~~'llR'Ub~tJm~~~'llrh 
'U 'U ' 

~1~t1J (Keyword Search) l.l.~~m~~'UI9'U~1fln1~fl1111~1l~'Ul5~1.n~~wntJ1 'Uaa'U 1 Vlb~~~.;a~~'U~ 
1,\,G'\~~~~~tJ~ 3.27 

'U 

(n) uilml'u : f"""l m!un~fl~nqw> IL qmh'!Gl 
ml"~m"l1'1"lfi E qnu~iiimmq{ 

J m!URmj't ::J t!flfl1l\4U"i~-Nm111~l'f 
[ J qflil.ri&uuwimn,an~ [EJ 111\'un~~ 
fflulm>uwf 
._, iliilln'!-11( 1'1niu L illl'lifl'l4SIUJ~ 
r.J u:. 'W=J 

m11u1 "'"" mllu"lVI<nw.mi"-iiuf! h5 mll\411'!"" 
C i1Wmtulu1 C m11u1iiR11"ll-l 

i:"ili!n1lil~"l4 . ...., 11uwnu ~ii~uuun"'i1U 

.J~II1U1H 

f!1lili: : LJ <hn.bl\m"lufl'i [j f!Rili:tttiiJIJ1thu 
L ~~~umwmmtfl~ LJ <linbiuuunrl9! 
f"".: ft1lili:UIJ1Jflil.1 E'.j ~llili:!n.M\ 1'1lnu 

L'lR'l : 

- ·······- J nl"'"-11-~- _____ I 
I. A"11~n l ···-

( 'll) 

4.2 ~'Ul'la'Um~~ui9'U 

4.2.1 m~~~'llfh~1~ru I.~ am m~~~'Ufh~1~ru 1 'Um~I9'Uvt11.1.~1 1 'U~'Ul'la'U-n~~ , v ~ , v 

1'1J SPARQL 1tJm~~'UR'U'Ii'a1l~'ll'Ubfl~~G1~1~-1fa1l~ OWL 1~tJtJ~~mP!I.~tJn1-ff RAP API na'U ~~~tJ 
'U 'U 'U 

~ 3.28 l.l.~~tJ~~mP!btJmru'lla~ SPARQL ~~~tJ~ 3.29 
'U 



define(" RDFAPI_INCLUE _ DIR", "C:/ Appserv/www/tchplace/rdfapi/api "); 

include(ROFAPI_INCLUE _ DIR . "RdfAPI.php"); 

Stchp = ModelFactory::getDefaultModelO; 

$tchp->load(RDFAPI_INCLUDE _ DIR . '../dodtutoriaVtest.owl'); 

Squerystring = " 

}"; 

PREFIX ont: <http://www.co-ode.org/ontologies/ont.owl#> 

PREFIX rdf: <http:/ /www.w3.org/1999/02/22-rdf-syntax-ns#> 

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

SELECT ?PlaceName ?Lat ?Long 

WHERE { 

?TCH Place ont:Latitude ?Lat . 

?TCH Place ont:Longitude ?Long . 

?TCH Place ont:Name ?Place Name . FILTER regex(?PlaceName, \"sfname\"j . 

$result = Stchp->sparqlQuery($querystring); 

53 

Spname dJt~rh?f1A'1J~~€1-h "vhnCJ" L~€l?i1~sifm.J~€l€l'U1 Vl t~~'IJ€1-:JLL'Vl~ ·nn~nvn-:Jl~'Uu~~l.l~ii 

~B·:h "Yll.I 'W" 1~mL61~-:Jsifm.J~~mL'Vl~-:Jl.l~~nVJ1-:Jl~'Uu~~l.l Vln~~~~'o\1~ LL~~Vln~~€1-:J~:u~ ~-:J 
~ ~ ~ 

~1;1~~5~1~:u1nm~?i1~LL61~-:J~-:J(911~1-:J~ 3.10 

No. ?PlaceName ?Lat ?Long 

1 €1VJCJ1'UU~~~~161(9l{Vll.I1CJ • 15.220986 102.4937846 



54 

4.2.2 fl1':i':i~'Ufl11lJtrlJ~'Ufi m-ffL~elflfl11lJtrlJ~'Ufi~~el-:!fl1':i L-d'U tJfl?llJtJ , " , 
th ~ L.fl Vl \,\, Vl~-:!lJ ':i {;) flV11 -:!l \1ll'U 5':i':ilJ \,\,VI~-:!~~-:! "1~ "1 L -d'U 1 'U fl':i ru~ ~ el.:J ~'U fl'UL\, VI~ .:!lJ':i(;l flV11-:! 

ll1ll'Uo':i':ill th~l..nV11 U':i1ru?lm'U atJ'1 'UtJfl?llJtJfl':i.:!Pl~eltJom ?11ll1':im ~tJ'U 1 Vi'atJ'1 'U':itl'lla-:~ SPARQL 
\1 , , , 'U 'U 

Squerystring = " 

PREFIX ont: <http://www.co-ode.org/ontologies/ont.owl#> 

PREFIX rdf: <http:! /www.w3.org/1999/02/22-rdf-syntax-ns#> 

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

SELECT ?PlaceName ?Lat ?Long 

WHERE { 

?TCH Place rdf:type Lll.J.I..l:l.L:::=::==e::=::::::::__ ___ ___, 
?TCH Place ont:hasPeriod bnHPerjod Nutthaya Period 

?TCH Place ont:Lattitude ?Lat . 

?TCH Place ont:Longitude ?Long . 

?TCH Place ont:Name ?PlaceName . FILTER regex(?PlaceName, "Spname") 

}"; 

$result = Stchp->sparqlQuery(Squerystring); 

No. ?PlaceName ?Lat ?Long 

1 'W':i~':i1"ill-:J 1 'U':i1 ru 14.35769000 100.5580500 

2 l(;leJ1-:JPlm 13.33686705 100.9283744 

3 
<V II I 

1{;l'U1'ULfl1 13.46261702 101.0605638 

4 1{;lu1-:~l.u.:J 13.29449397 100.9371283 

5 
... 
1{;)?11'U(911~ 13.35869724 100.9839380 

6 
... ... 
1{;)(911~~ellJ 13.27204594 100.9404197 

7 1{;\ 1 VlqJB'UVl':i1':i1ll 13.36346737 100.9876045 
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4 .2.3 b~Bu1"tJ"llB~fllll.l~l.l~iJ5 ~;nm'\J~ 3.27 ("ll) 'OJ~bi1u--hih~'liB 
" 

mll.l~lJ~u5~luTu 1 o '1X1iv 1~tJm um.:~'IXlit~~~ii~n~ru~"tJB~fllllJ~lJ~u5~l.Jlnn11 1 b 'liu 

tJfl~~l!tJ l"'l~iJl 1~~ ~~'\J~ dJu~\J 1~tJ1Wl\J1\ltJdrhvru~1tXbb1'1~~'1Xliv1vmhb~nBu~ltl ~€1 , , ., 

fllll.l~l.l~iJ5liJ~fl~ru~ "AND" bb~~fllov'f\J~ 1-M'fllll.l~lJ~iJ5JlltJ 1 iJ bb1'1!;1~'\XliB~~ll.ll'H1b~ €1fl Hi' 

mnn'i1 1 it~ iifllll.l~l.l~iJ5liJ~fl~ru~ "OR I UNION" vl~TU~ 3.31 
" 

~~~"~-----------------------------

«muii : 

f#lllll'U : 

i1ll\.l1: 

I MHII!<-<fu-t.: 

I ::~ 
l_ ---- -

-- --

E tU7uno;,tfl'hlu6U'\ '--' IUiutn'l~-Y.i 

EJ untl..n<ifl1l>'li I~ WUR""''i 

IC ijnnautl"'i"Oi""l\IOI'I" :.J i/iltWnaH 
tJ~fa.-,~4 

EJ IU!uno;,ti'>~Hlnil"".( Ill] ~t>Tun'\·"l.l1lnu 
C IU!un.,. ... !l~ ;;J il-t 'k~~ 

{i£ f11 i!U1W'i1>Uir.l'-ilHl) :zJ f1111141"!n• ;;J n~~ 
f11l>H1 !0 o1111U1fut;nu I 

E \iun~u [' . -i~tJuns1u 

tfJ <ii1nHtiW 

[J 9flltl:.U-,..mu.,~ Ia flil!!z!wutmhu 

D ffruJ::~,uu•m::\.uvl IT:] ~w=~u.ruUi'l"iitt 

If"] 91~1l!:uuun.W ["" ilil!!z!ti!Ui\l,nu 

-- El 

" 
4.3 -iJ\Jt'l€1iJbb~~~[:..J!;1~~5 

~el~fl11bb Vf~~l.J1~ flV11-:J 

1VlJiJ511lJ 1 Vltl~b UiJU1~b.flV1 

bb'Vf~~1U1lt\J~tl1\J .!.1.ID! 

(AtiQl tlfl~lJtJ~1"tJVltl 
' ' 

~B.:Jfl11bb'Vf~.:~m~nvn~ 

1~iJ511l.l 1 Vltl~b~miv.:~ nu 
~ "' "" l"'l~iJ1~11Vf:Wt\J-~iJ~ lrill. 

(OR I UNION) 1"11~iJ1~V15 • 

1u~liJ"tJB~fl11bb~~.:~t:-J!;1~~5Ju fili~1Ji''OJln~ul"i'u~~'OJ1flfll11~uri'1~l~ruvr~B ' ., 

fl111~Ufll1l.J~l.J~\J5Ju m~~~iiri'1~vu~1Ji'l.J1 nn'i1 1 bb vr~.:~l.J1~ nV11~1~uu11l.Jn1Jl1~tJm i 
' " 

.c:t. .dd I QJ ~ c:f d Q.1 Q.1 ~ I 

~1l.J 11(1 fl ~ flVl'Zl€1 bb Vf!;1-:Jl.J 1~ flV11-:Jl ~iJ511lJ b ~ €1 bb~ ~~ (1~ 11 tJ ~~b€1tl ~ bb!;1~fll1:W~lJ~iJ5"ll €1~ bb Vf~-:1 
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b~ e:l fl11oW\9lJ 'U 11~\J\J b?l~ ~ b~ li\J~mJ bb~l ~'U \91 e:l 'U ~e:~hJ n~B fl11V1VI?I B\J1~\J\J 1V~mb U.:J 

n 11'Vl VI ?IB\J B e:~n L U'U?IB.:J ~l'U ~ B ~l 'U"ll B.:! fl11\911l ~1 VI n11vi' 1.:! 1'U"UB.:J fh~ LL~~ fl11tl1 ~ LlJ'Ufll1lJ~.:J 

~B1~"llB.:Jm .ff1~\J'\.Hi1'Ufll1),J~e:le:l'U 1 'V1 h ~b :S.:!~'U~"lle:l.:! Lb 'V!~.:J),J1VInV11.:!l\9lJ'U611),J 1 'Vl ll 1V~ll ?l 1),.111rl 
" .. " 

Q,/ 0 Q d 

n11\91~1~1~n1~'V11.:!1'U"llv~~1~ 

1~ t~l' mh~~'V15fi1V6 VI fl11vl1.:J 1'U"llB.:J~l ~"ll e:J\1 e:Je:J'U 1 'V11~ ~ L :S.:J~'U~ LL vt~.:J),J'JVI n'V11-:J 

l\9lJ'Uli11),.11'Vlt~1~CJ1im1lbf111~~bb\J\J Queries per Second (QpS) 1V~t~iJvttllt~~1vi'LU'Ul'U1'Vl 
~1~1~~\J~ 1: LLvtci.:J1 \J11ru?lm'U1V~~iJ~'llLL D\JPi~'ll~LL \J\J\J1'lll'ULL~~?I~1-:Jvlll1Pim 

(Ancient Remain 

n (3 hasArt{Pi~'ll~Lb\J\J\J1'lll'U}) 

n (3 hasMaterialWith{PimLL~\1})) 

" 



' ' 
fi1~1~1ii'uVi 2: 

bb"~"~1.:~~ht~Plmbb".:~ 

b~mJL~elCJL\J1UbbtJtJ DL 
" " 

(Ancient Remain 

n (3 hasPeriod{?li.JtJm'1tJ~}) , 

n (3 hasArt{P!"'tJ~bbtJUU1'll1t.~}) 

n (3 hasMaterialWith{Plmbb".:!})) 

(Historial Park n 
(3 isCreation8y{Vl1~b~1?1~CJ11i.JtJ~ 1}) n 

' 
(3 hasMaterialWith{P\mbb".:!}) n 
(3 hasReligion{P11?1\J1Vl11VIlJW-~tJ~})) 

" 
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(Ancient_ Remain n 
(3 hasTimeSpan{VU'L 1560-1630}) n 
(3 hasReligion{f'I161'U1'W".i1Vll.JUJ-~'Uin}) n 

" 

~r---------1( VU1. 1560 - 1630 ) 
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nT~U'i~ biJUfl111l'W.:!'VHl 1\l'tle:J.:! m otl~tJtJ 
" 

'VI~\! '11 n n11~~u 11:::uu ~1'U fi11:W ~mn..t 1 'VlL~ ~ L ~\l~U~~1'V1:ru LL Vl~\l:W1 n ~ f1'V11 \! ... " 
-r~u511:w t 'VlmL~1 111 Bm1l11:::uu~t~ tJVI1 rn 1:w-vi\l'V'I e1 1 \l"ll B\lm i1:::uu~1'Um1:w~~ L~ CJ1-rre:~'~ nu " ... " 
LL Vl~\ll.J1~f1Vl1\l1~'U511l.J 1~Cl~ ~Lnu"li'B:w~ 1 'U1U"llel\leJBul Vll~ ~ L ~ elVl~~e:~u111:::uu~~~u1;ffu 

" " 
~1l.J11fl LL~ ~\lfl11l.J~l.J~'U5"lJ B\l"li'e:J:w ~ Hi'e:J ~1\l fl n~ e:J\1 LL~ ~{;11\ltJl elfl11l.J~el\l f111"lJB\lm i 

" " " 
1. ~~1\lLLtJtJ~BtJm:Wb~e:Jtl1:::LiJ'Um1:WVi.:J'V'IBh"lleJ\lmi1:::tJtJ L~mbD\le:JelnLUU 2 ~1'U 

" 

L~\lflfi.Jil1'V'I , L~\ltl~:w1ru 

"" 5 ~l.J1f1 

"" 4 ~ 

U1'Uf1m\l 3 
... 

2 Ue:JCJ 

... .,; 
'UeJCJVl~~ 1 , 

2. 111 LL tJtJU1::: L~'U~l~-rtJ~\!VIl.J~l.J1(;111 'l~eltJfl11l.Jflf1~el\lbL~:::m1:W~:WtJ1ru Vl~\l\11 f1 
\1 " 

JU'u'UVin"ti'eJ:w~~l~:W11Lm1:::~bL~:::tJ1:::mm.J~ b~eJVI1fh~~~~'U~1UU1:::neJtJ~1CJfhLu~CJL~"llflW{;l " ... 



.. 
U'Vl'Vl 4 

m~b u~tJ'\J b Vi tJ '\J m~~ufl'tm vt~~m(;lfl'V11·r1~'U5~~lJ~~vt'h:J~1'Ufll1lJ~e:Jeru l 'Vll~ ~ b :a~ 
.... \J 

J' .J ' ' 
~'UVl (Geo-Ontology) b oW€1 1 .fftn~l\11(;lf11~vl1~1'U'I.I€J~fll~\11fl'IJ'V1Vi 3 1vi''V1(;1~€J~?I~1'lAl~bb~~ 

'V1(;1?1€J'\Jf11~vl1'l1'Ub(;ltJf11~tn~l\11(;lvi'lmlmml..l Berlin SPARQL Benchmark (BSBM) ~'le.J~'I.I€1~ 

nm~1vi'"~ijvttllmtl'U "il~~i'U1Vi" 

f11~~~~u~ 1: bb vt~'ll u~lru?lm'U t(;l~ij~u bb uuPi~u~bb uuu1Ul'Ubb~~?l~1'l vl'JtJ Pim 
\J 
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cient_Remain and (hasArt value TArt_KBapun) and (hasMateriaiWith value TMaterials_Silalang) 

Time is 0.0646810531616 

fT[ 
f111'r[~u-~,-a-,~-~~~-n4-~~,--~--~~--=----------------

"!lUm"i 
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----l 
~

cient_Remain and (hasPeriod value TPeriod_Lopburi_Period) and (hasArt value TArt_KBapun) and (hasMateriaiWith value I Materials_Silalang)l 
-~- ----·-·-- ·-------~------- ---- ------------------·---··-··----------······-... ·-----------------·-···-.. ·-·· ·-·--·----·-··"''' ''' ''''''''' '''''''''''''' _______ .,, ___ ,,, ........................... , ........ . 

' 

Time is 0.0811030864716 

~~ '1UJfYl'l ij_',· .. ~~r~tl-~-,g-,-w-rn~-~--~~,------------------~~~---------~ 

'I Ouery (~i;;;;-;xpre;;;:~)·· 

Historicai_Park and (1sCreat10nBy value King_Sunyavoraman_l) and (hasRelig1on value TReligion_Brahmanism_Hindu) and 
(hasMateria!With value TMaterials_Silalang) 

Time is 0.0598690509796 
1~'1 '11lln1'1 

,~] U'r1U1UI..J.i:;19'iff1R"~.flijmu 

I 
I 

.. I 
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fh~~~~U~ 4: bbVI~-:J1U'J1W~m'U1~B~lu'lh-:Jb1~1 VU'l. 1560-1630 b~cldsU€1-:JtlU .., 
f(Q. qcJ::: IO l/ 

Pll ~'U1'W'J1VIlJW-~'U~ bb~ ~ Pll~'Ul'WVllibb~~lJVI\91-:JB ~\911U~~'J~ b "1!1J1n 
'U • 'U 

. nclent_Remaln and (hasTimeSpan value Art_Period_ Time_1560-1630) and (hasRellgion value TRellgion_Brahmanism_Hindu) 
and (haslocation value Tambon_BuriRam_PrakhonChai_ChOrakhemak) 

1

·. :~·-·------····-----·-·-----·- -- ----c·- --- -·--·--------· -
r Execlte jj Add to ontology I 

H\1Q--11U'i1fU!!tinU,, VUL 1560-1630, fl1i1U1,'l'i1m.tnt-5U~ , mUil~'i~l'li 
»10 

Time is 0.0854249000549 

'! ~ . . lr~·~--~~--==---=~~_,u_m~~=--=~~==~====== r-;-1 U'i1ilt1i·niin~~h 

~1n b 1~1vtt~~1nnl'JV1~~au-wu-:h L~Bih~~u.ff'U~b Yillmn~'U b 1mn~~ll1n~'U\911ll 1 tJ 

~1~ bb\?lL'Ufh~~ 3 ~~'WUl1L1mmi,!'U~~t!a~a'Ub~B-:JlJ1~1n~n~ru~m~~1~VI€J~bbUU Transitive 

1 'Un1~~~'U1m~~~'U1€JeJ'U 1 V11~~L :a-:J«'U~~1VI-rulJ~~nVI1-:Jl~'Uli~~lJ 1 VI~ 1~Lb U-:J~~uu 
BelnLU'U 2 ~1'UfieJ ~1'Unl'J~Ufl'U bb~~~1'U"/Jel-:Jnl~byjlJsUellJ~ 

'IJ 

6'i1'U"/Jv~m~aufi''U 

1 'U~1'U"1leJ-:J m'J~Ufl'UsUeJlJ1:1,r'UbL u-:J m'J~u fl'UeJeJ m tl'U 2 ~1'UfieJ ~1'UVi~uA'U~1 nl"h 
'U 

~1flq) bb~~~1'U~~Ufl'U~1nm1lJ~lJ~'Ulh~VIl1\!Lb V!ci-:JlJ~~nVI1\Il~'Uli'J'JlJ 1 VICJ ~fl~lJCJ P11~'U1 bb~~ , 

~'U 1 ~-:Jt:-.1 ~~1J1~1 n m ~fi1~,r'U ~~ Lb~~-:JsUeJlJ~"/JeJ-:J Lb Vlci~m~nV11-:Jl ~'Uli'J'Jll 1 VI ~-w~eJlJ~-:J bb~ ~~ t:-.1 ~ 
'U 

'.., ' 

l'llbbVItJ-:JVit'i'-:Ju'Ubbt:-.J'UVi Google Map 
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1 'U ~1 t~i1'1 ~~em VI~.:Jm ~ flVll -rr ~'Uli'j'jlJ 1 Vl CJ 1 'U n1 'j~u ~'U-rr BlJ~ L~a ma n-rr BlJ~ ~ 
'U " 

!ila.:Jfll'j~.:J1'U~1'U'lleJ.:Jfll'j~'UVI1 ~.:J'jU~ 4.9 ~~U'jlflfle.J~~vH5'1Jv.:Jfll'j~U~'U ~.:J'jU~ 4.10 1~m~a 
'U '6.1 " 

~U~'U~'l~1~ ~ ~bba ~'l~ eJ bL VI~.:JlJ'j~ flVl1'li' ~'Uli'j'jlJ~ Iii' B'l fll 'j 'U eJ fl ~ 1 nd 'j~U U ~'l bba ~'l~ B'IJB'l bb VI~ 'l 
Q.l Jq d II 1/ I Q.l I 11 II I Q..l 

111~ flVll'l1~'U1J'j'jlJVllJ fl1llJ bfl CJ1'1J B'l m CJ b 'lj'U ~ l fl\911 B Cll'll'l B'l fll'jfl'UVIl bb Vl~'llJ 'j ~ flVll'l1 ~'Uli'j'jlJ 

.d d .., 1 d 'l '"' .d "' 1· 11 .., ~ .d1" • I .ol Vl'I1B "'\t'l'j~'jl'l11'l U'jlUJ" blJeJ~afl1'jL'1Jl u 'tJ'j~UULL~~e.J~~"v'lliVl ~u'j1fl{)'11B'I1B'l~VlCJ1'U 

tJ 'j ~-r~ l"ll a 1'11'\t'l 'j~ 'U ~"~ 'j ~"~~a CJLi CJ 1~ 'U L ~ a.:J ~ 1 n "v'l 'j ~ 1l'I11.:J1 u 'j 1 ru ii fl1llJ ~lJ 'fit~ 5nu a Vl CJ 1 'U , , 

'll1~1'~1"11a l'lTI~ CJ~"v'l1~1l'I11.:J1 u11 rub U'U~1'UVI~.:J'llm aVJ m'U'll1~1~ 1"!1a 1'1 {,j''U La'l , 

tflUIDMU~~--------------------------~ 

r-- -----
ifm«n : W'S'~')'11fi'-l'b.J')'ltu 

[ ~'ll"1 l 

r wllm"in\nn 

I 
ft'i:..-ntN lu..,-. 
w;:r'n'!l-H lu-nm lltlli!n 

m1u1utl'!n0irr1Jm.fw~uf1"in=inu:su1 

1 'Ufll1LLa~.:J1lCJ~~LBCJ~'llB'lLL Vl~'llJ1~flVl1'li'~'Uli11lJ 1 VlCJ~~ LLa~.:J-rralJ~ ~-!mJ1U.fll~ 
'U 'U 

1~CJiifll1fl~115'lfl1llJ~lJ'fi'U5~Ln~~'UnUCJflalJCJ l"!la'Ul Pl~U~ i'a~ 1 'Ufll1rl aa-!1.:J b Vll'lfl11ruVI~B , , , 
c::!lo d oQ ~ Q.l I Q..l I ~ ~Q.I 0 I d ~ 
fl~fl'j'jlJVlbfl~'ll'UflUbb VI~.:JlJ'j~flVll'l1 ~'Uli'j1lJI'lllJ'I11'l b 1 m'U'U 1 'Ue:J fl~1fl'UCJ'lbba~ 'l l'llbb VI'U'lVll'l'lU'U 

d ~ ~ CV .d I ~ Q ~ 
bbe.J'UVl Google Map LU'U~Ub 'lllJVI~~ ~'l~UVl 4.11 ~~"v'lU1l1 tJbbe.J'UVl Google Map lJ.fll"v'l'IJB'lL'lllJ 

VllJ~~'I1lJ~U l'UL~'Uu na ~ LLCJ'U~ LLa~.:J '";h ru ~l LL Vltl.:JtT'U L U'U~~'l'll a.:J e:JVl CJ l'UU'j~-r~ 1"!1a t'l{Vim tJ 
" \1 \J • 

1~ (] ~'ljlJ "v'lU l 'Ub~ 'U 'IJB 'l L ~ lJVIlJ ~U'lU eJ fl';h b U'Ubb VI~ 'llJ 'j ~ flVll'li' ~ 'U 5 'j 'jlJU'j ~ L.fl Vl BVl tJ l 'U " , , 
'll1~1~1"llal'l{ 
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ioo.l:: : 

1

..,.,,.,...,,. : 

t'ln : 

AND 

wtn1 orth -tl't1 - - -- - - -

I a.aiUtl'n'Mi !lairnnt'lj'i !laiun~{•,.~ni"'"~ "td4\ti'i'UIL 
!lrn,. 

11 'i1Un1; 

, 1'0~\l$)<1"" 
2 ja~'r""~,.,. 

3 'i<IH11>1 1'11 i 1 

4 i"~-w~s•uritl<i1tn'i"1~,-; 
5 !l'i111111Ul><f!1 

6 \1'111" \alD·H\'Ufl 
7 u..,.,,'i,. .. n 

I 8 il'1i1,>11U .. -i'll 

9 'ia u>ou 
10 il'i"li1111Yfl!::1111"i 

11 ll'MS1111~\IW<1l<'lJ 

12 i'Qil:t:ffi,119191~'fl1n"illt1" 

14 i'!llflil-.tn i 1'i'<JJ 

l5 ~1i:i!~~i4tmu~i-ufl1li11Z1l41'U:i11lf'rui1nt;1 
~\\l~tJiiU$1 

16 iin~t;o1'1il Oin'1!li; 

17 'ia• 1•fla1 

18 i91tJ1HO!!< 

19 i~\41111 

~wun11>1~ 
~lTun-n;1i 
~nru,.,,~,i 

~liU11'11i1~ 

:iti'Uiiii"Uii 

iJ.i'Uil¥41t~ 
Jliuno'l~ 
ui'uii~ U.~ 

1a.fU~ill~~ 

1WUil"''-l~ 
sliua"''-l~ 
~wun" 
{auini'l<n~ 
oli'un~ 
~"'1ni~-ni 
oil'un'>-1 
fol14ini\lll.j 
•al'un~ 
i a'\4lni\e11.{ 
.. .run" 
fol\tini'o<11-i 

"""""' {.,.,.1ni\111.( 
oal'un" 
-i'<\\l.ini\111-l 
oil'un~ 
r ..... in~\411.( 
.-.run~ 
<i.~lni~11~ 
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'W 8 n ~ 1 n m ~A'UV11Ji1 ~ F111l.l ~l.l~whL~ 1 il'l ~1l.J1 ~()A'U'\111~" 1'U~ ~ 1 n ~ P1ffiV~ ~ ~8u 

'1l8'lLLVI~'ll.l~V~f1Vl1'llWJ'Uu~~l.l 1 Vl~1Ji ~1mtJ~ 4.13 L tl'Um~VI1LL Vl~'lmV~f1Vl1'llWJ'Uu~~l.l 1 Vl~~8ci 
~ ~ 

LVI~'J8'\JlV!b~l.J1blJ8'l \l.'UFl~P1~6~~l.J~1'(J .rn~1 'U~PllJl 0 n1ml.l\91'J ~'le.J~~'V'l5~1~LL~Vi'l'J1~~mLVI~'l 

mV~ f1Vl1'll WJ'Uu~~l.l LV~ m~~'l\11m~ ~~Vl1'l~i11'11u8~ 1 UV11l.l1 n 



tmtul'u : ::;, unncuilf~n,,nt{ 
, u<>tl~mr.11i "1 rul'um,..,..; 

t l ~~\ ' ~.rur.,..~lvM'u 
t J iUIDn,~·~~tu1 B ~5l'un,.a&1.U.~~ 
~ rul'vn,. ...... lniutl'i :::: .r.lll~ 

111 A"\.l1 : t11tfU1W"n\U.JN-0ut!i 

r1 f11ta.~~J.l:S . 

i'.:: "!ntl-A{').t ~ t:i1U1,U ~ ·~ ~!~U!JlltM"''tJ 

~ ~~·m•t 

41•11:: : !:., ll•l.bum11u<~~ 

~111: 

J "RU,uuutnt11\4 
:.J f'W~m.J\1\fl 1tmn.f 
J ilRtJ~UU\..tU'f'l,i'~ 

"": il~l.bl•wflll:. 

I n:u~"N . 10 

I c:. II 

a-:l'IJ"'..e:J.:J nTH 'W:!J"'..e:J:!Jf;l 
'U 

r wsm·'il'iuwl--------

iU\lrlw~m»lli 
1-llll'f'ilij)!\<'> 

l1flltt~nl"l~Uf\L 
1~1!j!J1'1Tu (~1~) !ilumLuuuluwun~·~mAuil 
rbUYi·UWIH 

;:.,,.,r,w;~a1u 

1~§mn•1u 
i'f'1tJUU'l 

Oiniimll1! ~mlwiri'iWI'i 
I J~LJ:Rfi\~\41~'»-1 

?im§.n'f'hon'i 

'i'l:umN (km.} 

0 093 
0.093 
0.113 
0.129 
0.314 
0.592 
0.65 
0 .974 
1.084 
1.207 
1.476 
1.476 
1.496 
1.579 
1.803 
2 .026 
2.304 
2.491 

2.912 
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111~» lu;1~ViW'11H 
{~H1fl (h.!) 

L---···-· .. -·------· ·-· __ .... 

2.751 J 
3.594 

16.824 
................. _. ____ ......... _, ___ ~.. .. .. . .... -... , ___ .. .. 

b U'U~':l'tJvft m 'Utl1'H ~:!JoVe:J:!Jmb Vl~.:J:!J1\9ltlVn.:Jl\9ll'U511:!J 1 Vl tJ bb~:::oV~:!J~ ~'U ., ~ 1'Ub 1u 1"11111 
" " I 

1\91 tJ m ia1l.J11m ~l.Jie:~:!J~ ~1'U bb uuyj ~{l.J~.:~ b u'Um1 b ~l.Ji ~l.J~ ~'Ubbal'l'Wi ~1'U1:::uu ~~~ \91 m 11 'U~1'U 
" 'U 'U 

rl~1a~i1m1l.l~l.loW'wft~l.l1nn11 1 rh b'li'W tJ rJa~tJ (Vll.l1m~'l.l 1) Vl~~1a\9ln~a~1-:J (Vll.l1tJb~'l.l 2) , , 

b u'U~'U eJ''Ub ~~.:Jl.J1~1 nm1l.J~l.loW'w5~11 "bbVl".:Jl.J)\91 nV11-:J1 \9ll'Uu11l.J 1 VltJVl~~i1rl1 1l.Jb~ tJ1oW'w1u tJrl 
' 

a~tJ 1~VlmtJtJrJa~tJ" Vl~~m1~-wu111a\9ln~a~1-:J'I.l~~u1~ bb Vl~~l.l1\9ltlV11~1\9ll'U511l.l 1 VltJtT'Wili'a\911 'W , , , 



~U-l'!i.a~~f\9'11.,jffll~i'i'£"-.l 

\l~U'l'ft: 

.;:.,;~ : 

if'1\1'lit: 

fhU'j:: 

.WO.at1"\Jrp.1f'tatl:i · a=-'te • ~iHj~~ 

01,...,. . ... , ..... ,,...,,wr1-i!""' [j .,,.,.,>tU 

i'Jttnil•~ ... r.""'\t'\\l'i'i1U Os§~\\\hu111u 
i.s-lU.J-4 

IEJ flill!:U't4l11U~~ L fl ii\J:lUJiHJ1ih"' 

~Ja!:: · ~fliltl ::IUJ\II.f'l'lZUn~ ~:J ~;tl~UU\1'\Io'f'l'!iili 
il• '•mJU<~i• LiiollomnJil~""~ 

\U~1"'tn-tfi~i: 

i<iHi'<\j: 

iJ'im1i'\IMn:-.uju\\ : 

--- ---···"1 

'iill'l1111 : ("il:n.tl'\lf;j) b.l.,titSiln'bliil• 

(£) [ .:. .. ~ho"') 
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-0 

b~Berl m~'j1 tJ~:::ba tJ~ bb~1-rrm..J~!'l1-!l., ~11'i'um.!L -rr1'j:::'IJ'\.J''J:::tlm111 tl~~Ln'\J 1 ~mJ1 '\..!'jU 
" " I 'U \1 " 

"iJB-!lbBm'l1'j OWL 1~tJiJ PREFIX bb~:::bbV1fi"IJB-!lbBfl~1'j 1~CJfl1'jb~l.l.rrm..Jmr'l..!~-!l~~:::~~1-!l~'l..!l.J1,!'1..! 
'U 

~~'\._]'j~ fl B'\J 1 tll'i'1 tJ.rr Bl.l~ 1 t-nJ~ B ~1 'l..! bb V1 fl <owl:Namedlndividual> .. <I owl: Named Individual> 
'U 'U 

b-d'l..! ~B-!l fl1'jb ~l.l.rr Bl.l~ "~'j~U~l.l b~~ ~ ~. 'l..!mtl~l.l" b~Bb ~l.l.rrBl.l~ bb~1~:::.rrBl.lmBfl~1'j~-!J'jU~ 
'U d.J ~ \J \J \J 

4.15 LL":::~:::~B-!l1 tJ b ~lJ~1"1JB-!lFl11l.l61'l.l~Wj~ bi)~~'l..! 1 Vll.J1 '1..!-rrBlJ~~iJBVb~lJ 1 '\..!~db ~lJ~-!l-rrBlJ~"iJB-!l 
'U 'U 'U 

<!-- http: tf"""".co-OOe.o:ro/oncolool.e~/onc.qwl•Anqem; Ret"ain NakhonPathar.~ Pnpathomchedi --> 

<rdf;~ype rdf:~~ource=",cn~;~~cient_Remain~/> 

<ont:Lonqitude rdf:dacat;~=~•x~d:double">100.0600J52</ont:Lonqicude> 
<ant:Lat1tude =O!:datDtype="•xsd;dauble">13.8203631</cnt:Latitude> 
<one: Ima<;~e>imaqe~/TCii/wr..Usutoiiu.Jpg</cnt: Image> 
<ont: Reglstracion>Uo;::moilu~>n\tiUI\<t'Uil»n 52 '"~13686 SHiun 8 """"" 2478 (miMomM'I'.<'mlu.,. .. -i' .. ll~u~) "''"~ 
<ant :Addre~snhu~l't<"'tl§>n~u il'l!nili,;,.....,~;J~ O:.~tii~M<I•!l~<Jont: Address> 
<ont:Name>w<"'tls>noaU</ant: Name> 
<ant: I rcant:> 1 . ;w.iw<"'tl..,•uilunu.t.u~l~"' 2 ~mw~•mln ~ln'iW'i"~14 3. im~Mun¥1.-.•i'unn <lf'l~mr14 4.'iwlm~<ii¥1'1~ 5. ~wnii01m:i 
<ont:ha~Period rdf;re3oar~="&ont;Dvaravati_Period"/> 

<onc:haePeriod rdf:resource="•ont;Procahistcric_?ericd"/> 
<ont:ha~Rellgion rdf:re~ource=",ont:!Reliqlon_3uddhist"/> 

<ant :ha:olype rdt: resource="aont;ITC!i_Anclent_Relt'.aln"/> 

<l awl:Named!adividuel> 



<! -- httn: fl.,~-- ~ co-cdt. orofc:ttoi oa1~5/ont. owltCyaravati Pe::iOO --> 

<owl:NamedinQlv~dual ~d!:abou~~cont;~~~r~vac1_Per1od"> 

<t:df:type rdf : re:,ource="r.ont.;Prol;~his'toric_Periad .. / > 

<ont:isPeriadOf rd~:r~ao~rce•",ont;An 
<ont!isPeriodOf rdf:r~source=",ont;Ar 
<ont.:isPerl.odO! rd!:.resource•"•ont.;Ar<lr====="""""'=,....,=""'=-====r,...,....-' 
<o~~:isPe=icdO! rdf:reso~-ce=~,ont;Arch~eoloqical-Site-ChonBuri NenBannaicum·/ > 
<ont: 1sPer.1odOf rdf: re.s·our-ce•" 'ont;A.rchee.olcqical::S.l t.e=ChonBuri=Nenkaolclang .. / > 
<cnc: isPerlodOf rdf:resource•",ont ;Archaeological_Site_ChonBuri_Nen~nyay"/> 
<ont: isP~nodOf rd!: resourcea" •ont;Archa~oloqical_Site_ NakhonRat:ehasU>A_Banc.'lewan• / > 
<ont: isPeriodOf rd~:resour~··,ont;Archaeological Site NakhonRa&chas~~ Ban~~onqmaew~/> 
<ont:isPer1odOf rd!:re3our~s·•on~;Archaeological=Slte=NckhonRatchas~ma:Bandanchang•t> 
<ont:isPeriodOf rdf:r~scurce=••ont;Archaeologlcal_Slt~_NakhonRaLchasima_BankabeanQ 8

/> 

<ont:isPe~1odOf rtt!:reoource•"•ont;Archaeological_S1te_NakhonRa~chas1ma_Bankhamnqam•t> 
<ont:: ioPe:iodO! rd!: reoourcl!•"•ont;Archaeoloqical Site NakhonRatchasima !!ankolckatum" / > 
<ont: i_oPeriodO! rdf: r<!sourc~-· •ont ;Archa~oloqical:::Si t:e::: Nal<honRatchasima:::Bankra~anqnoi " I> 
<on~:isPeriodO! rd!:resource•*•on~;Archaeoloqical_Sice_Nakho~tchasl~_Sankra~anqyai•t> 
<ont: i:~Per~odOf rd!': rl!~ource:·· •ont; Archseoloqical_S~te _ NalchonRet:chasl:na _ Bannonkrapr.ao ""/> 
<ont: isPeriodO! rd!:resource-"&ont;Archaeoloqical_Site_NakhonRatchasima_Banpraoat:"/> 
<ont:i~P~rlodOf rdf:re~curce=~,ont;Aichaeoloqical_Slte_NakhonRatcha~~-Ban!lamayal~/> 

<ont.: isPer1cdO~ r-d!; resou_~e-~ 'ont.; Archaeolcqical_Slt..e _ Nakhen.Rat::chas.:.ma _Ba.'l.Samrl 't* / > 
<ont: 1sPert.cdOf rdf: resource•" 'ont.;Archaeologlcal_Slt..e_l'lakhonRa:c.chasl.mA_Banca.my~a"'/> 
<ont:i~Per1od0f rdt:re~ource•",on~;Archaeological S1te NakhonRatcha~~ Ban~~onqlanqw/> 
<cnt: isP~riodO! rdf: re5ource•" •ont;Archa~ological:::Sice:::NakhonRaU>hasima:::Nonsalukdai "/> 
<ont:isPer1odOf rdf:resourcec"•ont;Archaeoloqical_Sice_NakhonRatehasim4_ Ncnco•; > 
<ont:ha8!1meSpan rd!:re3ourc~··,ont.:Perlod_T~e_ll-16"/> 
<ont ; ha8Per1od. rdf: usaurce="' 'one; Prot.oh1stort.c_F~!:lod'"l> 

<! owl :!lamedindividual> 

bnrutt11'UnT':iU'a~bil'Ufl11:U.W.:~vm1~ 
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~:.m m~tJ~::: b:iJ'UtJ~::: ~V16.f11~'lltl~ ·wuu €l tl'U 1 VJL~ eh "B~~'U~ Lb Vla~:u~~nV11~l\Jll'Uli~~:u 

1 VJ t1 h1'u11 tJVJ~?tvunum i~1t.1 ~1'Ul'U so fl'U 1~mb uutJ~::: LiitJtJ~:::~VJ6m~ 1~mJ~m~VJ~v?t~ 
'll 

4.20 - 5.00 

3.40 - 4.1 9 

2.60- 3.39 

1.80- 2.59 

1.00- 1.79 
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d I Q.l I 0 Q) d 
b'lH..l'lbU'U~11'l'HiTU (SD) '(J€J'lfl~~\J11€l(J1'l ~1'U1'U 50 fl'U bb61~'l~~~'ll'l1~1'1'Vl 4.2 

~ ' 

. d 
fl1bU6W ~1'U 

(Mean) 

(SO) 

4.197 0.7685 

4.38 0.530 

4.18 0.800 

.., 3.96 0.934 
Vl'\..11 

4.16 0.738 

4.36 0.640 

4.14 0.969 

3.83 0.784 

3.86 0.700 

3.76 0.771 

3.96 0.934 

3.72 0.730 

4.13 0.756 

4.32 0.690 

4.18 0.873 

4.14 0.969 

4.24 0.431 

3.78 0.815 

4.05 0.769 
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~1nm'j1'1~ 4.2 e-~~m'jth~dh.J~Tub-d'avn n1<j1-ff'I1'\.J'j~Uu bb~~n1'jU11tJ1i 

th~ 1mn1 bbl:1~'11 ,Xb ~'Ul1 b~ au1~1bo~ tJ'I.l€1'1 bb~~~~1-ffmnt-h'U16m'j"VJ1'11:1i1&i b ~B'VI1~1 bO~ tJ 

(Mean) bb~~~1ci1'Ub~tJ'IbU'Ul.J11'mi1'U (SO) ~~~u-J1 ~1bO~tJ~1~av~ 4.05 bb~~i1~1ci1'Ub~tJ'IbU'U ... " 
ln\111~1'\.JbVhnu 0.769 vl'IJ'I.J'j~UU~1~~~'U1~'U i1th~~'Vl5m~1'U~1'Ub.Q'€l'VI1 n1<j1off'I1'\.J'j~UU ... 



d 
'U'Vl'Vl 5 

~·n.J B.fh.Joa1tle.J" bb"::.Um~'UBlb'U:: • 

1 'Un1'j~~'U1~1'Ufl11l.l~b :U-.:J~'U~"IJB-.:Jm~nvn:!l~'U'B'j'jl.J 1 'VltJ,r'U Hh.l1 be:n"lle:Jl.lfl"lle:J-.:J 
... 'U 'U 

bb VI~-.:JlJ'j~nm-.:J1~'U'5'j'jlJ 1 'VltJl.l1?1tl~b U'Ufl11l.lTI~ tJ?I'U 1~"11Bl.lfl'V11-.:J~1'Ub 1m ?ltn'U~ 'Uflflfl ~-.:J~1 n 
'U 'U ' 

3 ~-.:JVI~nvl11 ~\fi~"llm.Jfl"lle:J-.:Jn~ m'jl.J bbf1::~-.:J~1-.:J 1 b Vl~1d1~bfi~~'U()-.:JbblJ11 b 1f11~~b tJ~ tJ'Ubb tlfl-.:J btJ n 
~1l.l n U-.:Jfi-.:Jtl'j1 n!J~'Uu'U(;)1bb VltJ-.:J~ ~-.:J'V11-.:JJJil 1211?1 ~~ b~l.l -.:J1'U1~ EJd~~'U1]1'U fll1l.lf~ 1 n 1 tJ'j bbml.l 

Protege 4.1.0 1~ tJ]1'Ufl11l.lim~biJ'U1tl~1l.ln~"lleJ-.:J OWL-DL b~eJ-.:J~1mi1eJ-vl~~'l1~1tJ Ontology 

" ~ (D) 
Metric bbf11bU'U DL ~'j~nfl SHOIN 

'U 

1 'Uci1'U"IJ e:J-.:J n 1 'j f!'U ~'U,r'U fl11l.l ~~1~ 1;1 n ~ ~ bnu "11 Bl.lfl bb u u B B'U 1 'V11f1 ~ ?11l.l 1 'j 1;1 ?I~ 1-.:J 
'U 'U 'U 

1.Ufl11l.l'VIl.l1tJ~~~1tJ1~~f1n11A'UVI1~fl11l.lt;ln~eJ-.:Jl.l1n~-.:J~'U 
'U 

~ f1 ~ 'W5~1~ ~ 1 n m 'jt;u A'U ,1 'U ?11 l.l 1 'jt;l t;u f1 'U ~ 1 n ri 1 ~1 fi' qJ bbfi ~ fll1l.l ~l.l~'U 5~ bn ~~ 'U 

1~ VI11-.:J bb VI ~-.:J lJ 'j ~ n 'V11-.:J 1 ~ 'U 6 'j 'jl.J1 'V1 tJ .U eJ lJ fl'V11-.:J Ji'1 'U b 1 f11 tJ fl ?llJ tJ 'U fl fl f1 bbfl ~ ~ -.:J ~ 'U., ~ ~ , , I 

1 'VlEJ~~eJ-.:J n1'j bbfi ~0 i?~1l.l11t;l'Vl'j1'U(;\'1bb VltJ-.:J"IleJ-.:Jbb VI~-.:Jl.J'j~ n'V11-.:J1~'U5'j'jl.J 1 'V1 tJ'U'Ubb~'U~ Google 

map 'Ue:Jn~1 nn1'jfl'UVI1~eJ"IleJ-.:J bb VI~-.:Jl.J'j~ n'V11-.:J1~'U511l.l 1 'VltJbb~1 U-.:J?I1l.l11mbMl-.:J bb VI~-.:Jl.l1~ n'V11-.:J 

1 ~'U51 'jl.J1 'v1 tJ ~ 1 n rhfl~~~~ bbfi ~ f1 e:J-.:J~ ~ m ~ e:Jri 1'U1'UVI1 bb VI~-.:Jl.J'j~ n'v11-.:J1 ~'U5'j 'jl.J1 'v1 tJ .fl1 tJ1 'U 
'U 'U 

"""' 1" 1~EJ~'v11-.:J'Vl~el-.:Jn1'j ~ 

1 'Uci1'U"IJB-.:J n 11b ~l.l"ll e:Jl.lfl,j'U tJ b ~tJ1"1!1 ru?l1l.l11() b ~l.l"lleJl.lf11Ji'eJ ~ 1-.:J 1;1n~eJ-.:J bbfi~'j~'U'U 
'U 'U .., 'U 'U 

~1 n n1'j~~'U11~'Uu ~1'Ufl11l.l~b ~-.:J~'U~"Il e:J-.:Jl.l1V1n'V11-.:J1~'U 5'j'jlJ 1 'V1 EJ bbfl ~111 'j~uu 1 tlvl1 
... 'U 

m1VJ ~?le:Ju m1~ ~ bnu"llBl.Jfl ~ 1-.:J 1 v111 ~1~'Uuu1'j~~1l.l1~ ~~~-.:J H 1~ tJU11~uu~i~'U1~'U 1 tlvl1 
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3. b ~el-:1 "1fl fll'j 1~rh~ n~VI1-:J.fliJ~1~1'1~ b tl'Ubb 'U'U ~~~" ~ bb~~~el-:1~"~ b VltJ.:irl1b~C.l1 'Vll 
" " " 

1 ~'U1-:i~tn'U~~iibb 'V!~-:1 1 lJ'j1tu~tn'U~'U hhL~~.:JoUm..J~ elelfU.J1 b "!i'U eJVItJ1'U\h~1~~1M1{mJLitJ1 " , , 

1. U1bel1.f11~1Li'j'jlJ"tf1~ (Natural Language) :U1"1i'w1 'Ufl1'j~lJ~'UoUB:IJ~ L ~B 1 ~'j~'U'U 

~1lJ1'jt~~'U~'U.Ua:u~ 1~CJ1-lim'j~'U~'Ub tl'Utb~ 1CJfl b ~a 1 ~?11:U1'jmbtJmh~ 1tJf11 ~Ltl'Ur11'U1:u r1'1'U'\I'J-
" ' 

'UVIb~ ~.:~e.m 1 ~ii fl1'j~'U~'U~iiwn:uvtmnvt~1tJ:U1 n~'U 

2. 'lh~tJnl'l1-lin'Uia:um ~.:~Yr'Um 'U"'n~ru~ 1 '\I'J~na'Ub ~a 1 ~fl1'j~'Uvt1ii'lh~i1VI5.n1'\I'J:u1n 
' " 
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Google Maps API 

~ 
"l..'U\9lil 'Un1~"l..il Google Maps API key 

fl11~1il~t11bbe.J'U~ Google Maps ln1mub1u1"lJt>1tY'U ~1btl'U~Iil~~fl~"llfl API Key neJu 

1~tJ1uulil~oJuvn~ Google 1~~~'U1 Google Maps API v3 fleJmn1~v1~nTvtu~-fffl~1n~l~nu 

m -ff~1'Ubb~~b~tJmntJb~'Ubb\9lfl~1~tl'U hJmlJ'tb~b.flVI"l..fl~ fl11 1-ff~1'U 1~tJV(1 hJiil~fl~~ 25,000 fl~~~fl 
'IJ 'IJ 

l'U ~1VI-rtlbbe.J'U~~hJ1~iJfl11'tJ-ru bb~~"'1l'l~ bb~VI1nbfl'UU~l.l1 ru~ fhVI'U~Iil~f1~ 4 ~fl~ ~11~flfl11 1-ff 

~1u 1,000 fl~~ Vl~flVI1fllJfl11LJ-ruLL~~nlil~vJ~ 2,500 fl~~ ~fll'U (Pim~11 1 tJ~~bBtJ~1~~ 
https://developers.google.com/maps/ documentat ion/javascript/usage) 'Uflfllil1fl.Q 1u 

fl11"l..eJ Google Maps API Key tY'Uiil~~fl~iiuqJ'iifl1~Li11-ff'l.lfl~ Google ~15-:~1lJiifl111il~"'irfl1bi1 

1-ffoJ'qJ<ii'l.lfl-:J Google rlfl'ULYlm.U11-ffu~rn1 "ii-:~~'U\9lfl'U1'Urn1'1.1fl Google Maps API key J'Uii 

" 
11tJ~~LatJ~~-:~t1 

1. LU~bltJ1"lJt>1 https://code.google.com/apis/console bL~~L-ff1~1~tltJ~1tJDqJ'ii 

eJl-ff'l.lfl~ Google lil~U11fl!JVIU1 Google a pis : Review terms of service L~flfl "I agree to 

these terms." Vic;i'~lil1mY'U fl~fl~ "Accept" ~-:J~Ue.J'U1fl fl.l 

Google apis 

Review terms of .ervlce 

Google P.b:ps/Googla Earth APis T•nns of Servtc. 

Last Update~ Apnl 20. 2012 

1. Your relationship with Coogle. 

1.1 Ust qftht Sli!M;g i$ Sybi«tto !but T~>rms Your vse of any of the Coogle MapsJGoogle Earth APts (referr~-d to 1n this document as the 

"'t..aps APl(sr « th~ *Service1•s s\)bttct to the terms of a legal fgteei'Mf'lt between you and Googft inc W'hose pnnc:•pal plac.t of bus~ttess 1s at 
1600 Amphitheatre Park'ny Mcunta;n ViN eaworn.a 94C43. USA {Uoogte1 This legll agreement 11 rt~ed to as the "Te rms'" 

(•) the terrr.s and c 4 d 
c•J• ... ;..go~~Ol<,, 1. 1'1 6'ln'Vl " I agree to these terms" 
(") k'O~ L_ ________ _ _ ____ _j 

{b) Befort you u e Maps APl(s), yoo should read each Gf the Oocumtnts CO!"t1PPSiog the Terms_ and pmt Of save a l«al ccpy fof you-
records 

I ~ I IW" to thenttrms 

r::;j)Oeeb .. ' '"'(;;....---+ 2. l'l~nVi " A ccept" 

al ~ 1 G "' ~ue.J'U1fl n.l nu "lJl'lVI'U1 https:/ / code.google.com/apis/console 

. ; 0 ol1 terms of service oeeepted . 

. - Google Mops!Eat!h API> 
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.d t/ l tl CII.V'tl • iJ' 

2. ~l.ltlb'll1~Vl'U1 Google apis : API Project l"l~n'Vll'lleJ Serv1ces '11nbl-l1dV11'11?11'U 

i1c.~i1e-J ~~mu~?~1i'U~fl1'~ Service 'lJB'I API Project ~~eJ'Im~ ~'I~Ue.J'Uln n.2 

Google apis 

Dashboard 
Overview 

I Serv~ j<E(;._-+- Laeln "Services" I 
Team 

API Acceu 

Billing 

Reports 

OUOUIS 

1:Wii!IU AI" I FIO,r::;U 

Q Owners lspotnp@gmall com • you 

~Ue.J'Uln n.2 ~~1.'1\?l'lm~~~ e-Jn Service ~~mu~?~1i'U~m~ Service 'lleJ'I API Project 
" 

3. V11'1~TU'lll1ileJ'l~U~1n~ Service \911-:J'l ~~an Activate the Google Maps API 

1~?~c.~m~l"l~n~ul.l~1tJ'lll1i1eJ 1 ~~~1.'11?1-:~rhdJtJ "ON" ~-:~mil.'11l.l1~m~e-Jn 1~--h~e-J-:~m~~u~?~1 i Service , " 
'lJB-:1 Google Maps API v2 Vl~eJ Google Maps API v3 ~-:J~Ue.J'Uln n.3 

&.. D!m SDK 8 

;:: Freebase API G Courtesy limit: 100,000 requests/clay 

Google Affiliate Network API 0 Courtesy limit. 1,000 requests/clay 

'{_ Google Cloud SQL G Roouest access . . 

't Google Cloud Storage 0 Ofl' Pnono 

I !.I Google Maps API V2 0 

Xi Google Maps API v3 • 
fl~fl~th.JL~B Activate Google Maps API ED::] 

::--- .. ' 
Ea: "' G'1"1l.JTH1L~vfl Google Maps API v2 '1-1~8 Google _j 

'{ Google+ API 0 OFF 1 Maps API Lvll'nl.Jfl11Loff.:J1U 

'.; Google+ Hangouts API 0 Off 

~Ue.J'Uln n.3 m~ Activate the Google Maps API 

4. 1tJmru~0i~~eJn Google Maps API v2 'l~~a-:~'lJa API Key rie-JtJL~m)1-:~fi-:~1tJ 
"ln'l ~V'j'l tmu~'~Xl'li'a API Access '11ml-l1dV11-:J~1tJi1c.~i1a Vl~-:J'l1mrtJ'l~u~1n~ API key ~'Ul-l1 
1tJ~l'U'lJB-:J Simple API Access -> Key for browser apps. 
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4.1 b~e:lfl11~tl.:Jfl11~~1.:J Server key Vl~tl Browser Key 1umrudb~eJn~~1.:J':il1fl 

Browser Key 1'1Xb~tlfl "Create new Browser key" b~eJ1~-rrm.J" URL ~~tl.:Jfl11 (lumru~ 

~tl.:Jfl111~ IP Address 1'1Xb~tlfl "Create new Server key") lil-:~1Ut:.J'U'lfl n.4 
\J 

Googleapis 
API Pro~ 

Overview 

ServiCes 

Reports 

Quotas 

• 
API Access 

OAuth 2.0 aJuws us~rs Ia share SPK!Ii~ data W>lh you (for sxaffij)(e, 0 
~onla<:t l•sls) Y.'IHIS keepmg their us~mam~s. passwords. 3n<i olhP.r 

mfOJrrnrt•on priv'.ite A Single project rnay cont:un up to 7 dier~ liJs 

~ 

Create an OAuth 2.0 client 10 ... 
- -- - --

Simple API Access 
Use API keys to identify your project when you do not need to access user data ~ 

Key for browser apps (with referers) 

API key: 

Referers 

Create new SeJVef key l Cmate new Browser key ... ~ 

~Ue..J'U'lfl fl.4 b~tlfl Create new Browser key b~tl~~1.:J Key ':il1fl URL 

• I "' I 1'.,J .d 4.2 -:u~u11fl£]VI'U1l>l1.:J Configure Browser Key for API Project ~'11tl URL Vl 

~tl.:Jfl11".:J1u'lit~.:~ "Accept requests from these HTIP referrers (web sites) 1ulii'1eJ~1.:J1" 

URL : "http://localhost" Vl~-:1-:u1mTu b~tlfl "Create" \il.:~mfle..J'Ud fl n.S 
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Configure Browser Key for API Project 

Accept requests from these HTTP referers (web sites): 
r-- -- -· . ---·----·-----,· 
~t~g: //localbos~ 

2. f'l~n "Create" LVlv6!h:~ Key 

~tlt.JtJ"Jn n.S nT~1?i URL b~eJ•tm API Key 

4.3 Vl~-:Jiil1m1\.r~~tl·nn!J"Ii'm.!l:'l"()eJ-:J Key for browser apps (with referrers) rJti 

G'll:wTmtllbmrh API Key ~bbG'I~-:~1tJ-deJ'lmeJu~b'Vl~tJ:w hJ1 inub1u 1~~"()eJ-:J\9ltJbeJ'l1Ji'bb~1 bb\9l"ltJmru 

~iJnT~btl~tJtJbbUi:'l-:1 URL eTI-ti~U:;~eJ'l:Wl"()eJ API key 1Vll.JVlnfl~-:! ~'l'lUt.JtJ"Jfl n.6 
" ' " 

Key for browser apps (with referers} 

API key: AizaSyBgdBD~SsYQ_YgGUdThBUhDI5L9:<:JigyE 

Referers: 

Activated on: 

Activated by: 

b~:Wn1';ibotl-:11tJ 

http: // localhost 

May 17, 2012 9:21 AM 

ispotnp@gmaiLcom - you 

1tJm'l1"1i'-:~1tJ Google Maps API tYtJ~U:;bbG'I~'lnl'll5f11'lb~tJn1"1i'lil1fl Google Maps 

API v2 bbi:'l~ Google Maps API v3l~tli:'leJ-:!b~tlfl1"1i'bb'U'U~1tJ~'ld 

1. fll'lb~tJn Java Script 1 u?i"JtJ'UtJ 
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GQogle Maps AEI v2 

[code lang="html") 

<script src="http://maps.google.com/maps?file=api&amp;v=2&ampfey=AizaSyBgdBDtl 

lssYQ YgGUdThBUhDT5L9K.JI~yE&sensor=true _or _false" 

type= "text/javascri pt"> 

</script> 

[/code] 

GoQgle Maps API v3 

[html] 

~I API key I 

<script type="text/javascript" src="http://maps.google.com/maps/api/js?sensor=set_ 

to true or false"> - - -

</script> 

[/html] 

~:::bi1td1 Google Maps API v2 ~:::toi'a.:Jeh:~~.:Ji.1.:J API Key VJfl1 fl~.:J bb~~Tvl-ru 
Google Maps API v3 J'U1lJtoi'a.:JB1.:J~.:Ji.1.:J API Key amb~l 

Google Maps API v2 

[html] 

<script type="text/javascript"> 

function initialize() { 

if (GBrowserlsCompatible()) { 

var map = new GMap2(document.getElementByld("map _canvas")); 

map.setCenter(new Glatlng(37.4419, -122.1419), 13); 

ma p.setU IT oDefau l tO; 

} } 

</script> 

[/html] 



Google Maps API v3 

[html] 

<script type="text/javascript"> 

function initialize() { 

var latlng = new google.maps.Latlng(-34.397, 150.644); 

var myOptions = { 

zoom: 8, 

center: latlng, 

mapTypeld: google.maps.MapTypeld.ROADMAP 

}; 
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var map = new google.maps.Map(document.getElementByld("map _canvas"), myOptio 

ns); 

</script> 

(!html] 

Google Maps API v2 

[html] 

<body onload="initialize()" onunload="GUnloadO"> 

<div id="map _canvas" style="width: 500px; height: 300px"></div> 

</body> 

[/html] 

Google Maps API v3 

[html] 

<body onload="initializeO"> 

<div id="map _canvas" style="width: 100o/o; height:100o/o"></div> 

</body> 

[/html] 
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:Ulfl~U(;..Jt!'Jn n.7 :u~U"ilfl{}fll'V'I"Ile:J~bb(;..J'U~ Google Map 1~tJ~~~'U~mn~"lle:l~ 

Vltllbl'Ub'V'I:um:w~n~~l~"i~uH~l'U'U'U 1i'LlnfiB 37.4419, -122.1419 ~~J'U b~e:l~B~m':i1i~l'U , 

bb(;..J'U~ Google Map :u~~e:l~"i~'t.j l~ll~tl~~VI'Ube:l~~e:l~fll"ibb6Wl~'U'Ubl'U b 'l"l:Ufle:le:l~ h ~lVl{UU"i~b VI I'll 

lVltJm:u:u~ H~n~ 13.8196, 1 oo.o6o1 nl~ 
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1 'U~l'Ud'l.h~ne:Ju~-wrn1~~~·mm: 1.ff.nu 1 thbbm:u Protege b~m~~1 .:Je:Je:J 'U 1 Vl1~ ~ 1~CJ 

ij11CJ~~bBCJ~~.:~viB hJd 

m":i~~~~ 1 't.hum11 Protege 

1urn1?1~1~1~~e:JB'U1Vl1~~9i'ubb'U'U1'U-:~1'Ul~CJd 1-ffhhbbm:w Protege 4.1.0 (Build 

239) flfi~WJ'U11~CJlJV11lVlCJ1~CJ?lbLI'l'U~B1~ (Stanford University) hhLLm:u Protege d]u 
" 

'IJB~l'i' Lb l1th~b.nVl1m ~'U'Ile:J1?1 ~1'VI~'U?l~1.:J e:Je:J'U 1 Vl1~ ~ th~ne:JuhJ~l CJ Yl~1~ m1:u~:u~u6 

Ylru~:uu~ nn rn.ff?l11111tl~~~.:~hhLbnilJ Prot ege 1~CJij11CJ~~bBCJ~~.:~tf 
, 6J " 

1. ml'U'1'VI~~hhLLni111~~ 

http:! I protege. stanford. ed u/ down Load/registered. htm L 

2. L~Bniu~!Ji'e:J.:Jm11'U.:J1'Ul~CJdL~CJn1.U Prot ege 4.0 ~.:JL~e:Jn Protege 4.0 

Release 1u1Xl-ii'B Download Protege - platform independent installer program 

3. 'V!~.:J"il1f1,1'Ub~e:Jn Download includes Java VM bbvlt;)11'UbYI~e:J.:JijhJ1Lbf11lJ Java 

virtual machine bbiKl b~e:Jn without Java VM 

4. ~~~~ 1 thLLflilJ install_protege _ 4.0 vh~n:u.fful'le:J'U"il'Ub?l~"il 

m":i1'!i~1'U 1'\J":ibbn":ill Protege 

'VI~.:J"il1 n~~~.:~hhbLfli11 Protege b~CJ'U~BmbiKl"il~th1n~1vM~B Protege .ffu l'le:J'U 

vie:JhJ"il~lJ1~ V~fi.:~m11i-:~1'UhhLLm:u Protege Lb'U'UYI~1l "l ~.:~d 
1. fl11~-:~f11rn11 i-:~1u 

1.1 Ltl~hhLbm:u ALL Program -> Protege_ 4.0 -> Protege "il~U11fi~'V!U1vl1.:J 

~.:~m~~ 'IJ 1 1u~luddJ'U'VIU1vl1.:1~1'VI-rub~119i''Um11i~1'U 1~CJU":i~ne:J'U~lCJ ~l'U'Ile:J~f111?1~1.:J 1 ~~ 

e:Je:J'U1Vl1~ffiwJ (Create new OWL ontology) Lb~~Ltl~1~~"il1flbbW:UiBl;j~~?l~1~HbL~l (Open 

OWL ontology, Open OWL ontology from URI LL~~ Open from the TONES repository) 

~.:~1umrud"il~L~e:Jn~rn1?1~1.:~1~~e:JB'U1Vl1~~~-:~L~e:Jn~ Create new OWL ontology ~.:~1'\.J~'Ulfl 
" 

'IJ. 1 



Welcome to Prot' 

,re<JtP. new OVVL nntolotJY 

Open OWl ontoiO\lY 

Open OWl.. ontolo\J.Yflotn URI 

Open from the TONES renos~ory 

~- Open recent 

C:>AppSeMWwwtchplace'rdt'apl>doclutorlal'les1.owl 
C:V\ppServ\Wwwttchplace·~dtapl\doc"tutonallchp24.owl 

C:V\ppServ'JNwwleasyrdt'examplestchp.owl 
C:\AppSeMwwwl.easyrdl'examples"tes1.owl 
c:·IApp5erv'owwwtchplace'rdfapl1doc1utorlal'les1Hozo.owl 
C::J\ppserv,wwwttcnplace~dtapl\doctutonaPcameralcanJera.owl 

C:'IAppServ'JNwwtchptace~es1.owl 

c:ll.lsers1aspasoi'Desktop\Thests11lhswOWI..owl 
C:'IAppSeMwwwtchplace'rdfapl>doctutorlaR'oat.rtl' 
E:\THESIS.OntoiOgy'lchp1.owl 

ontology 

The crtOOgy fil ts used to idertl1y the otto1ogy r.the cortext ot the world wde web. l iS recommended th8t you $el 
the 01'1ology R to be the I..R. Where the letest vers.on of the ortciogy wl be pt.tltshed If you usc G vet'SIOO R, then I 

tS recornmemed that you set the verSIOn IRI to be the URL where tt.s version of the Ol"ioklgy WI be p!.ti3he:d 

0 Enol>le Venb> 11 

l'l~f1 Continue 
'---------' ~ 

~-Oefdbe$8 
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new OWL 



1.3 tl1'VI'U~\1\'1~~-v1tl~"ll€l~1 vl~€l€l'U 1 Vlb~~~~€1~ fl11U'UVin r1~n Browse 

\1\'1~~-v1tl~~~€l~rn1 ~1mr'Ur1~n Cont inue ~~1tJ~'U1n "1!.3 
OJ 

Physical Location 

l'lease speCify the fle palll that points to tile locatJon wl>ere your ontology w~ be saved to. (Cic!t on a location illlle 

'recef\t locatoons'list to automattealy ~elect that Jocatloo). 

C:'AppSeN\wwW\grns\rdfapl-pt>p\doc\!utonaJ 

ntol>~~p . b~Bnvi1bb'VItl-:J~!ile:J-:Jm'luuYin1vl~ 

·llJsers\aspaso!\otltolog.es\Onloloqy132998836S866 

Fl~tl Continue 
I Oefaut base ... 1 
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l 
I 

1.4 "v1~~:u1mr'U~~€lmtJ~~uu'll€l~1vl ~ ~~€ln owuxML -v1~~:u1mr'U~~€ln Finish 
OJ 

~~~~i'Um~ul'U1'Urn1~~1~hl~€l€l'U1Vl1~mvl~ ~~1tJ~'U1n 'll.4 , 
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2. f11'~~~1'1 Class 

'V1~'1~1n~'lrh"1lB'~1vMBB'U 1 Vl1"v~~B'~m1~~1'~1 -v1lJl~tJu~mm~1 ~€11 tJ~~lU'Um1 

~~1'1Flm~ (Classes) Fll1l..l~l..l~'U5 (Relations) FJW~l..lu&i (Properties) ll"~n~ (Rules) l~l..l~1n 

n11~~1'1Flm~ ll~~'IWU1~€llii''11Ue.J'Uln "1!.5 
" 

2.1 l~l..l~'U?I~1'1fl"1?1 Fl~n~ll~'U Classes 1~tJ~~tJn~l€lci1'1n11?1~1'1Flm?l?ltn'U~ 
(TCHPlace) 1'Ucil'U"1l€l'ln11?1~1'1flm?I,!'U~~u11fl!)lfl~€l'llJ€lci€ltJ~1'Ul'U 3 cil'U f1€l 

2.1.1 Add subclass I ~ l lU'Ucil'U611'V1-rul~l..IFlm?t1'U~n~ru~"1J€l'IFl"1?t"n 
" 

2.1.2 Add sibling class !1- l lU'Ucil'U"1le:l'ln11l~l..lflm?t1'U1~1ii'ul~mn'U 
2.1.3 Delete selected classes ]161: l lU'Ucil'U"1l€l'ln11"'UFlm?l~~€l'ln11 
b~€l'l~1n1'U1U1bbn1l..l Protege ,!'U ~~tl1'V1'U~1,Xfl"1?111n (root) 1'UVJn 

1Fl1'1'11'UbU'U Thing 1ii''I,!'Ub~€l~€l'ln11?1~1'1Fl"1?lbb1f1~'1~€l'l1-dr11i\l Add subclass bVh,!'U U1!f1!] 

lii''11tl~ "1!.6 1~tJFl"1?lbb1f1~~~?1~1'1tl1'V1'U~1,X~€l-h TCHPlace 1~tJFl~n~ I '- l1ci~€lflm ?l~ 
" 

.fl1Fle.J'Ulf1 "1!.8 

( ( ,,_ 
r ...... ~, .. ,,o 

~-~---------,r I 

.---------------.1 
"1\J'lle:J~f1l'j(lh:~f'lm(l 

"I.Jd~f1e:J'Uv11tJ Add 

subclass, Add sibling class 

bl"~ Delete selected 

classes 

1 

(f-oltMti•;IJI'•O 

••••.w-.. 0 

-o 

·-

- · 

"1\Jn1VI\J~Lim.J1 'll~ 

Liimnuf'lm(l 

--------' - . -'---- . 



rf~ Create a new OWlCiass .. 
E .. ~ • . ill 

Please enter a class name 

uri: http:/Avmv.semsntiC>'>'~b.org/ontologieJ.2555/410ntology133763613.2992.0t.¥ ... 

~ 

Y · Thing 
TCHPiace 

r;:::ll =OK===illl l Cancel I 
~·cl£ t~· 
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2.2 1~1'11U1'HJ1tlflm?l (Annotation) L~eJeJBU1tl11tJ~~bBtl\1l"lleJ..:Jflm?t .rnvlu 

Annotation U'j~flautii'-:wl'l1a6tJ1tl~1..:!1 b~U Comment ~1VI-ru1~fll1lJA\11Li1uVI~eJeJBU1tl 

11tJ~~bBtl\11"lle:J..:Jflm?IJu1 Vl~€1 Label ~1Vl-ru1~~€l"ll€1-.:Jflm?l~~e:J..:Jfl11bb?I\11-.:J1uil1~1~1 -.:J1 LUu~u 
1 un1ru~~a..:~n111 iLL?t\11..:~-ilal;J~ L ~at11l.J11 .ffnu.111~11 'Vltl fll1tff..:~~afl~1?tL uu.111~1a..:~ntJ~ ~1u 

il1~11'VltJ1 m?t'1 U~€1..:1 Label b~11~511-ff~afl~ 1?1 bUU.fl1~11 'Vltla1'0J'Vll 1m U1bbmlJ~1tii'iHl qJVl1bb~~ 
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' 
-> b~eJf16'1~1-:JrheJ5u1~V1tii'eJ -:J fl1~ -> 1ci~11u-deJ-:J 

Value -> b~eJn Type -> b~eJn Lang (lumrum-tl'.n1~11~.n1~1VI~-:J1~tii'eJ-:Jb~eJnfll~) -> r1~n OK 

1 ucil'U"lleJ-:JLJ~~b.flVl.rrell;J~ (Type) Ju b'U'Ucil'U~1VI~Ufl1~rl1VI'U~LJ~~b.flV1"1leJ-:J 
.rreJl.lrt 1~~~1b~l.lvl'U"1leJ-:JLD~LLml.l~~n1VI'U~bU'U literal (strino) ~1-rreJl.lmUu string -:hArt~ ci1u 

~ ~ ~ 

.n1~1 (lang) 1-tl'eJ'1-:J~-:JeJeJ'ULVJL~ffiumru~ihnnn11 1 m~1 

! Class Annot.8t1ons tJ ~ 
1. L~Bfl Annotation ~ •• , .... l:i~ 

I 
,I 

I 
j 

H 

e<eator 

date 

desal>liOn 

format 

2.3 ~eJ 1 LJ6'1~1-:Joii'Uflm6'1m~1vi'flm6'1 TCHPlace ~-:J bbMl-:JD~~b.flVl"lleJ-:Jbb VI~-:JlJ~~ f1 

Vl1-:J1~'U5~~l.l LJ~~f1eJU~l~ Ancient_ Remain (LLVI~-:J 1 U~1ru6'im'U) Archaeological_ Site (Lb VI~-:J 

1 U~1Wfl~) bb~~ Historical Park (eJVJmuLJ~~1~P11Ml{) 
- ' 
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2.3.1 A~tl~Am?! TCHPlace Vl~.:j~1ntYuA~tl~ Add subclass j ~ I L~B 
?!~1.:j~tJAm?!.rnCJ 1~Am?! TCHPlace 1~CJ 1i~BAm?t1 Vlli11 Ancient Remain ~.:j1Ue.Ji.J'Jtl 'll.lO 

- " 

I '-----------' un; llttp:lt....,w ... mantiewtM> ~ologl2SI.25551410ntology133 7ti36132992.CMI ... 

I 
!T·····Thing 

Y··OTCHPiace 

~ 
I OK II Cancel 

L.f · Ancient Remain! 

l'lm" Ancient Remain ~L~).JLoU1hf!.vnJ 

';!Ue.Ji.J'Jtl 'll.lO tl1';1L~l.!Am?! Anicent Remain 
" -

2.3.2 L~B 1;}A~1?! Ancient_ Remain LL~'J I'IB 1tJ?t~1.:jflm?! Archaeological_ 

Site fl~n~ Add sibling class 1·:+ I L~m~l.!Am?!~BCJ"li.J';J~~uL~mnu Lb?f~.:j~.:j1Ue.Ji.J'Jtl 'll .ll 
" " 

2.3.3 ?!~1.:jfl~1?! Historica l Park LVIi1Bunui5fl11?!~1.:jfl~1?l'lJB.:j 

Archaeological_ Site 
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• • TCHPiace 
l.l Ancient_RemaiJ 

'Y··•Thing 

•···· TCHPiace 
f···l Archaeolog!cai_Sitf!l 
' Ancient Remain .-----------'--------, 

f'l~1~ Archaeological Site ~L~l.JL'li'1h.J 

1UeJt.nn "ll.ll n11L~lJfl"1?1 Archaeological Site L(i)tJ1offr1'1i\l Add silbing class 
~ -

1 't.lmru~~B\ln11L 'IJ~m.J~afl"1?1?11lJ11m 'IJ~mm 'IJ"'lhl' L(i)m~anfl"1?1~ 
~tl\ln11LU~m.J Vl~\l~1mY't.l1u~ Ll-1'1,1 Refact or -> L~an Change entity URI Vl~tJn(i) Ctrl+U !il\l 

1'1Jmnn "ll.12 
~ 

file Edit Ontologies Reasoner 

URI. .. 

Convert property assertion o 

Coerce data property v alues 
0 Change aU ~ntities with this URJ 

Split subclass axioms 

Amalgamate subclass axio II OK 

View Window Help 

1. LaeJml.lu Refactor 
" 

Split disioint classes into oair~~~~~~~S~§§§~!i!!iii~:::=:::=:::EE~~~§§'!!!!!!!!!!i!!ii!!!EE!~§!!!!!!!!!§E) 
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1 't.Jn'iru~~e:J'lfl1'i"'Uflm?~hl~e:J'lfl1'i .ff'U\9le:J'\.Jbb 'iml~~e:J'l b~e:Jf1flm?f~~e:J'ln1'i 

"'U Vl~'l~1ml'Ufl~f1~ Delete selected classes I~ I :V~U'i1f1!)VIth~1'l~WJ'Uf11'i"'U ~'l~tl 
v.J'U1f1 "ll.13 

-- - - -
( Asserted cla;s h ierarchy ~ lnfe<reQ .:1~ .. "'"""""b • · '"'' - notation> I a-~OJ 
EUIL~ -~ 2. •On Delete selected classes 'Ftc ~Jif§4MW 

~~ " ...---- , v . t 1ont 0 
T e Thing I T ·eTCHPiace -

::·1 
Archaeological_ Site' Delete selected clasS6 

.... Ancient_ Remain 
Delete selected classes? 

"' I AU references to selected dasses wil be removed from the active ontologies. 

I 
c!il dv I ~ 

1. L~BnAm~'YlV1B.:JfHH'l'U 

RJ Always show this confi 

lk~~ OK I L_~ancel ] 

'iUV-J'U1f1 "ll.13 f11'i"'Uflm?f~1t.Jfhi'l Delete selected classes 
'IJ 

2.4 f11'irl1VI'U~b~e:J'U 1"ll 1 ~n'Ufli;n?~1 'U~1'U"lle:J'l Description b~e:J?f~1'lflm611 mJ~'U 
1 'U~1'Utl~~U'i1f1!J Superclasses ~'Ul.I1Vjf1fl~'l :V1n(i)-:nl~1 'lbU'Ufl"1?1 Archaeological_ Site :v~ 
U'i1f1!J';h Superclasses fle:J TCHPlace :v~tl'i1f1!Jb'll'Ub~t.J1 n'Un'U Ancient Remain bb"~ 

Historical Park LL?f~'l~'l'iUV-J'U1f1 "ll.14 
'IJ 

e TCHPiace 

~tlv.J'U1f1 "ll.14 Superclasses "lle:J'lflm?f Archaeological_ Site 
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1 tJ?i':l'l.l"1le:J..:J Description JtJiil~tb~ne:JU~'JEJ~':JEJf1'1i..:J~..:J~e:J hJll Equivalent 

classes (r1f11?l?l:W~fl) Superclasses (r1f11?lbbli) Inferred anonymous superclasses (m.~:W1tJ 

superclass l'l1:Wn{j) Members (?l:W1~n.rm.J1tJr1f11?l) bbfl~ Disjoint classes (r1f11?1~1li~ 
m1:w;;r:w~tJ6~1t1) bb?lli1..:J~..:~~tJe.~tJ1n "1l.15 

" 

i. Eq,.;h.raienl ~t.nu~ ......_ 

• hasType value TTCH_Archaeologicai_Site 

II tll;>4' i Ci<i!U'f 

: . TCH Place 

l '"""'d ~- '"' .• ·"'~~--
e hasPeriod min 1 Thing 

I .... , .. ~ r, 
+ Archaeological._ ~ite_Choneuri_Bandonlang 

t Archaeologlcai_Site_ChOnBurl_l3anKiongoomkhaew 

• Archaeologicai_Site_ ChonBuri_Bannenplub 

, • Archaeologicai_Sjte_ ChonBuri_BanNognpuksi 

000 I 

3. m~?l~1..:J Object Properties bUtJn1~tl1'VltJii1flUJ?l:WU~b~tlbb?lli1..:Jr111:W;;r:w~tJ5~ 

bflli1~tJ~~w:h..:~r1m?1Lii1 tJ0 i?l1:W1~fltl1'VltJii1r111:w;;r:w~tJ5l vtr1f11?1Lii1tJ 1 tJ~ bb -vlu Object Properties 

lil1nJtJb~e:Jn Add property I• bb?lli1..:J?i1tJn1~vl1..:J1tJ~..:J~Ut:.JtJ1n "1J.16 
" 

r·,.··- ,_. """' ..,.~ ,.._._ -...J ~~Viu Obiect Properties I 
.tfT.;,~ 0 v v [ ., I A1~'1~~m~ property r r::"'" ;~o . ···········--········· - --- ' -------- -· __ , 

~---------------------

i'i1'U'!JB.:IA1U~~tntJAru~1Jlli! , 

I I i'il'U'IJeN Description I :._ t 1~ '1 ··>,..~ ·••( 

Characteristic 

~----------------~~~--~~----------------------~ 
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1 'Uk.l't.l'tl ~~thb?l'UeJ~leJ ~1'l'1J eJ'lnT'i?l~1'lflWU~~~eJ':h hasPeriod , 

eJ5U1tl~lti~Ui:J'Uln '1J.l71~tJtJ11l11idJ'Ufll1l.I~:WiW5~~vd1'lfl~1?l TCHPlace 
" 

isPPrinrlOf 

3.1 ?l~1'lflWU~ hasPeriod 1~m~eJnf1'1i'l Add property I .I ~~'l~1mrt11~~eJ 
flru?l:w'llii bbft~fl~n OK bb?l~'l~'l~Ui:J'Uln '1J.l8 , " 

Object properties msoo0 

1. b~€1f1 Add property 
An natatiOns· 
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3.2 1ciri'1LJ'j"'H.nt.Jflm~ (Annot ation) b~€J€J5U1t111C.J6'1~b~C.J~"Il€J-lfl6'11~ .mv1u 

Annotation '\.b~n€Ju~-mr11€J5CJ1C.JI'h-l1 til-:Jtil-:J~U.fl1fi~Uln "ll .19 ~ll.J1'j"~~oij'€J~6'1L~Iil-l~loij'€J~ 
2.2 

3.3 rhvtu~ Description 'll€1-:J~ru~l.JU~ '\.J 'j"~n€Ju~hv 3 ~l'UV! ~n~€1 Domain 

(intersection) Range (intersection) bb6'1~ Inverse properties 1~vihlC.J6'1~b~C.J~til-:Jd 
3.3.1 Domain (intersection) fllV!'U~L~bl.JU1~nuflru~l.JU~ ~l m'\.Je.JUln "ll. . \) 

19 hasPeriod ~~m~bl.l'Ubtlu THCPlace til-:J'j"'\.J~uln "~J.20 
'U 

3.3.2 Rance (intersect ion) fl1V!'U~b'j"'IJ~1~numu~l.lU~ ~1m'\.J~u1n "ll.19 
::;, • 'U 

hasPeriod ~~:Wb'j"'IJ~btl'U Period vl-:J'j"Ue.J'Uln "IJ.21 
'U 

3.3.3 Inverse properties fllV!'U~fllll.l~l.l~Urmuum-:J-rrll.l ~1n~'\.Jmfi~Uln 

"ll.19 hasPeriod iifllll.l~l.l~'UGbbULJ\Pl'j"-:Joij'1l.J~€J isPeriodOf til-:J'j"'\.Je.Juln "ll.22 
'U 

Descnpbon rtasPenod ffi8!!JIB! 

-
lit Activity 

~1'UVi 1 

Period 

1 Categories 

·I P.~ngo. (intfl<ttlton) Q 

' .J 
1;'{1'\.JVI 3 

'j"Ue.J'Uln "ll.19 fl1'j"fllV!'U~ Description "lltl-lfiW61l.l~ hasPeriod 
'U • 



Oescription·hasPeriod 

Equ•v,.lent O~J~<t propertits 0 

Super properties 0 

DISjoint prapP.rtie> 0 

lnvtrse properti!s 0 

Disj~int prop~rtit!s 0 

Prop<rty oh~ins 0 

, T - · Thing 
T- • Period 

• Prehistoric_Period 
· ila Proto historic _Period 

.-...;;i..w&&i&QI:~-Pertod 

~tle.J'U1fl '1J.21 f11'H~1lflTVI'Uiilb ~'U~'1Je:J~fltll~l.JU~ has Period 
~ , 
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2. L~eJfl Asserted class hierarchy 

3. L~elfl TCHPlace 

2. L~eJfl Asserted class hierarchy 

3. L~elfl Period 

4. L~elfl OK 



~ hasPeriod 

2. A~n Add property 

uri · h.ttp:lt-.-.-.- semanticweb org/ontologie:sl2555i4 Ontology1 ~7636132992.01\' ... 

/ I 4. A~n OK I 
.,--O-K--.1 1 Cancel 

' ' ' 
1. l'l~nVi Add LVlmvh.JI'lru~l.J'U~ 

' 

Super prop•rti•s 

OK II Cancel 

~tJ~trm "1.1.22 fl11L~l.l Inverse properties "l.ltl~~rual.lu~ hasPeriod 
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3.4 fll'V!'U~flru~n~ru~Ltl~1~ (Characteristic) U'l~fltl'IJI'1'H.J 7 U'l~L.fi'Vl fiv 
' 

Functioanl, inverse functional, Transitive, Symmetric, Aysmmetric, Reflexive LL~~ 

lrreflexive 'nmtJ~ 3.14 1 'U'IJ'Vl~ 3 11'1L~ti'Ul1f1Wal.l'IJ"i has Period J'U:i'Jfl11tl1'V!'U~~n~ru~ 
'U , 

~rual.JU~LL'IJ'IJ~1ti'Vltl~ (Transitive Properties) lii'~J'U1'U~1'U'Iltl~ Charateristic J'U1'Uvh 

Lfl~tl~'V!l.l1tl~'litl~ Transitive lii'~1U~'U1fl '11.23 
'U 



Cl'iaractenstics· lias !ll8[!JIE! 

functional 

Inverse functional 

.; [f.:.a~itive; 

Symmetric 

Asymmetric 

Reflexive 

lrreflexive 

,, ... """ .... 
lJ'r1a11J\h::;;i'hi19l'fMl1:-------------------;,::;eriod 

/ 

,./ 

/ 
/ 

/ 

/ 

1'\Jc.J'U'dfl "U.23 ci'd'U"tJeJ .. :Jn11n1'-'1'U~flruG11!'U"ibb'UuthCJ'VIeWl (Transitive Properties) " , 
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1 c:l ~ .. ~ ~ t .d d - t.l " 

~bll'U'VIbU'UflmG1bb~~b1'U'VIVILU'Ufllfl 'lVI (Literal Value) t-11eJ'Il'U~"lleJ1!~m1! XML Schema bbm 
" 

l11 hfl ~eJ5'U1CJ-ifeJ11~ Individual '-'1~eJB'UG1bbl'l'U"Il 
" 

4.1 G1~1~ ~u.ru~ Name 1~m~eJnrhi~ Add property a1 ,.,~~~1fnl'U1ci~eJ 
flu.tG111U~ LL~~fl~n OK LLG1~~~~1'\Jc.J'U1n "ll.24 , " 

1 

Warning: an en11ty With that r '-------' 
OK l l Cancel 

~'\Jc.J'U'dfl "ll.24 ci'd'Ufl11b~ll Data Properties ~~eJ-h Name 
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4.2 1~rhu~~tntlflm?t (Annotation) Lvie:Je:JGU1tl~1ti~~LBt!Wlle:J-1fl~1?f .fl1tihJ 

Annotation '\J~~ne:Ju~-;mrhe:J6tnm•h-1., ?f1l.l1~1:1~-rrm.J~ 1~~-l~l.rre:J~ 2.2 
I " " 

4.3 rhvru~ Description 'lle:l-lflru?tlJU~ lu-11'Ul~t~-d'rhvt'U~Lovnd~Ll.l'U 

(Domain) bb~~b~'U~ (Range) 

4.3.1 Domain (intersection) rhvt'U~ 1~Ll.l'U1 ~nuflru?flJU~ 1~t~flru?tlJU~ • • 
Name '.il~:Wl~Ll.l'ULU'U THCPlace LL~~ Period L~e:J-1'.i11n~-1?fe:J.:Jflm?tiJm~LL?f~-1~e:J'lle:J.:J.rre:JlJ~ ~.:J 

" 
~'\Jt:J'Uln '11.25 
" 

4.3.2 Range (intersection) rhvn.J~L ~'U~ ~ri'Uflru?tlJU~ 1~mhvt'U~-h 

flru?tl.lu~J'ULU'U'\J~~L.fl'Vl.rre:Jl.l~ (Datatype) 1~ ~.:J1'Umrurht-1'U~1~ Name i1tb~L.fl'Vl.rre:Jl.l~LU'U . " " 
String ~.:J~'\Jt:Jtnn '11.26 

i 

~-

2. fllimLVitJ Asserted class hierarchy 

PerioQ 
TCHPiace' 

~--------------~ 

Name 

/I 4. fl~f1 OK I 
·= 

OK I C<~neel J 

h 
! I 
i l I 
' ' ' i' i ~ 

I 
I 

I 
1: 

i' 
! 
l 
I 

--

I 

1. fl~f1~ Add L~m~lJ 

1ti1 L1l'U'11e:J-l!'lrualJu~ 



~me 
r Oatetypes I Data range expresscii] 

1- U""-11' I 
'• double 2. l'l~n Datatypes I• duration 

j• float 
J•goay 

I• gMonth 

I
• gMonthYear 
,. gYear 

' e gYearMonth 

l• hexBinary 
etnt 

:1• integer 
· e1anguage 

'jelong 
• negativelnteger !• nonNegativetnteger 

I• nonPositivelnleger 

'--, 

il 

' • normalized String r~ -----,

1 ~~ =~~s~~lh:~rtnliv-el.nt~~~e-r~=3=·=L=~=an==S=tr=in=g~--~~~~ 
8 string • 

je ttme 
le token :I• unsignedByte 
· e unsignedlnt 

e unsignedlong I 4. l'l~f1 OK 
e unstgnedShort / 

I OK II Cancel I 
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/ I 1. l'l~f1 Add I . .. . 
DomiJins(inti!'S&:t:.tionU 

. 0 Period 

.,TCHPiace 

e string ~ ·t 

5. f11'H1~1..:J Individuals biJun1'H'1~1..:J~'U?Ibbl'l'Wi~1flfltu?I:UU~oUmJ~ (Data . " 
properties) vft~nTVl'W~:U1~1n.fful'le:J'W~ bb~1 .fful'le:J'WI'ie:J 1 tl~:::b uunT~b ~:uie:J~~'lle:J..:Jbb 'VI~..:J:U~~~~Vl1..:J 
l\?ll'W6~~~:u~~d1 "l'~vi1bb~..:~" 1~CJiiie:J:um~mnul'~vi1bb~..:~ ~..:~d 

" 

d QJ I 

'llel : 1~Vl1bb~..:J 

rl1~:::~~~ : 14.16740953 
" 

rl1~el..:J~(;ll'] : 101.2708886 
" 

~..:~6h~'ru : -w~:::'WV15~th.J~:::51'W -w~:::'WV15~tli1u~mbb~..:J 'W~:::'WV15Pl~m~~ 
"' , \J , \J q 

m~tl~:::mP~~'UVl:::btiCJu 1 u~1ru?!m'W : v..:~ 1:u 1~tJ~:::mP~~'UVl:::btiCJu 1 u~1ru?tmu 
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~1n-i!m.J"~'lf1~1l-il1'll'i''UG'11l.l1~fiU1l.l1G'1~1'1-ilm.m individual 1~~-:Jd 
~ ~ 

5.1 fl~n~bb~'U Individuals Vl~'l~1mXtJfl~n~ Add individual J ~· j Vl~'l~1n,1'U 
1~~eHLVI~'llJ~~nV11'l11}lltJfi~~l.l"'~1'U-de:J'l 1'U~d1~rh11 "Ancient_ Remain_ NakhonNayok_ 

WatTadaeng" LLfl~fl~n OK 

NakhonNa ok WatT adaen "".----------, 
~Ue.J'Uln "tl.27 m~L~ll-ifell.J" Individual Ancient_ Remain_ NakhonNayok _ WatTadaeng (1~ 

vJ1LL~'l) 

<V !.1 I <V d.d I 

5.2 Vl"'l ~ 1 n n1 ~G'1~1 'l LL VI" 'll.l ~ ~ f1V11 'lll}ll'U li~ ~ l.IWI.l e:Jl1 "Ancient Remain 

NakhonNayok_ WatTadaeng" LLiK l .ff'U ~ e:J 'U ~ e:Jl.l 1 ~ ~ L U 'U f1 1 ~1~-if e:Jl.l fl fl ru G'1l.l u~1 ~ tl'U ~ 1 
~ , 

individual ~G'1~1'l~'Ull11 VI~ 



tl·n n!JVI'U1(;)1..:~1 VllJ:fft~l..l1 -> L~€1 mL Vi'U Asserted class hierarchy -> 

Ancient_ Remain -> fl~n OK L~~"ilLL~'1"il~U11n!Jile:ll.Ja Type Vl1..:J"!i€l..:J~1'U"ll'11il€l 

~ Ancient_Remain_NakhonNayok_WatTadaeng I 
2 . L~Bn Asserted class hierarchy I 

Objedrestrict»n crutor ~ ~r~~1 ! 
1.1 

.I 
~ expr~ ~ ~: Asserted c:tass hierarelly I 1. fl~n Add l 

r~f21 ' .... . 
I ..:!:J .~ rr~.d . -

il" • Thing e Ancient Remain 
' 
1 ~-····"" ~ .. • Tl"~PJ::a.-A 

-·1 A.ncient Remalnl 
$.imt- mdl't.du•;, 

I UA<oh,.olo~~-Srte 
Di:'f~l+n1 in~HY1dt1:al• C·H'l~Vd'lJB.:IU'i~l.i1'Vl'lJB.:i - • Historicai_P ,, 

I LL VI~ .:il.l'iVI f1'Vl1.:il~'\Jli'i'il.l 

3. L~Bf1f1~1Cl 

Ancient Remain 'I 
-

I 
A 4. fl~f1 OK I 

·'·-.~'-~-.. · · . .,,,, ---·-·-··- · .. ... c.;·d 

I OK I ( C..nci!i 
I 

--
' ' 
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n: oa 

"l 

~Qa 

I 

l 
I 
1: 

11 

I 

i 
I 

p 

5.2.2 L~l..li!€ll.Ja Data properties 1~n'U1~vhLL~..:J l~tJfl~m~€ln~ Add 1t~ 

"ll€1..:~ Data property assertions "il~U11n!JVIU1(;)1..:~1VIlJ:fft~l..l1 -> L~€ln~ru~l..IU~ Name -> 1~ 

i!€ll..la1t~'ll€l..:~ Value -> fl~n Ok L~~"ilLL~'1"il~U11nf'li!€Jl..la Name : i'~vhLL~..:J Vl1..:J-d€l-.:~~1'U'll'11il€l 
~ ~ ~ 

~..:J1U.fl1fle.J'U'1n "1l.29 
~ 



·'( Ancient_Remain_t-fakhonNayok_WatTadaeng l ~ j 
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I 1. 1'1~f1 Add _I 

... 
'">DJ .. , o•operty .,., .. ,1~ 

O.at;t p rop~·ny .iSStltiOI\0 

• Longitude 101 .2708886 

• Name "ffllli'lufi.J" 

• Latitude 14.16740953 

• Important .. ,.,.,::..,ns'lllll"i::n~ _ 
ll'l"i::J!ns,Jh1~f!i'l,uii-J ""'~~nsfl'itn'in" 

• Address "~'luaun::wl,D <i'ltn:nl,flnii 

• Registration 
"u·-J"'u"'fill'i::fl,flii~n::t iin~'iDYJml(n,"' 

I 
~Ur.J'U'Jf1 '(].29 f11~L~lloU€ll.J~ Data property 1~ntJ l ndividuali'~vhLL~'I 

5.2.3 L ~ lJ oU a lJ fl A 'J 1lJ ~ lJ ~ 'U 6 tl tJ fH'l1 ~ ~ 'U l 'U -d a 'I Object property 
" 

assertions l'U\'l'Ja~1-:Jd<11a-:~m~1~'1i'allfli1 a~1'U~lJCJ5'UtJ~ (hasPeriod Thonburi Period) L~tl 
"' \J 1 -

A~n Add ~ Object property assertions -> L~af1fJtw~lJU~'(Ja'l1191~ (m1ll~lJ~'U6) ~<11a'l f11~ 

~1f1VIih~1'1~tl~1f1{l~'UL'U<da-:Ji1m~an hasPeriod LLfi:::L'U'lie.J'I'(J 'J 1L~e.lf1 Thonburi_Period -> 

A~f1 OK L~~~ LL~'J~::: tJ ~1f1{]'1i'm.Jfl hasPeriod Thonburi Period L'U"Ii a'l Object property 

assertions ~'I~Ur.J'U'Jf1 '(].30 
" 

i <( Ancient_Remam_NakhonNayok_WatTadaeng 

has Period 

4. 1'1~f1 OK 

1. 1'1~f1 Add 

• hasPeriod Thonburi Period 

- .; 1'111~~~~U6f1~1'1~1~~u 

I·:Latitude 14.16740953 

• Important ''w'>::nns"lllll"i:::>l~ 

V<"l::wns'ill>i .. flll~ua,~ .... ,, ... nsl'l'im'ia" 

I•Addr~ss -.. .;,u,.tm:a<~, .... ,;~tnall~m·•~ 
~-\JH"l-ftl4fl~14,Dnu 
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f11')~')1l\J~tl'U f!111J l,J~tl ~ fl6leJ.:ui'u.n1 fl1 \Jvel'U 1 'VIb6'1 ~ (Reasoner) 

fl1j~j'J;;J61~'Ufi111J 1~61~~fl~~~n\unCJ 1 'U~~'U 1 Vl1~~~61~1~ (Reasoner) 1 'U 1 thbbndl.l 

Protege il Reasoner ~6111J1jf11i~1'U1~~~Vlmrrvm1CJ b"ll'U Racer Pro, FaCT++, Pallet b'U'Ut'l'U 

~~1'U~1'Ul~CJffii Pallet ~~1uhhbbml.l1tJdVlv~) 4.0 (Build 112) ;;J~il Pallet 1.5 ~~~~1J1bb~1 
1umdti~1'U Reasoner Ju b~~ml.I'U Reasoner-> b~~n Pellet 1.5 ~~jUt:-J'U1f1 "ll. 

" " 
31 

~Ontology1337636132992.owl {http://www.semanticweb.org/ont~55/410n 

File Edit Ontologies Reasoner Tools Refactor Tabs View Wndow Help 

Classify... Ctti-R 

Jndlviduals 

lndwiduals Ancrent_Remaln_NakhonNayck_WatTadaeng IIJB~IBJ 

0[!] 
I + Ancient_Remain_NakhonNayok_WatTadaeng 

+ Brahmanism_Hindu 
+Buddhist 

l + Thonburi Period 

~Ut:-J'U1f1 'll.31 fl1j1i~1'U Reasoner 

0 0 "' 

t;)1b:ti~fl~nVi Pallet 1.5 bb~1:UvnJ1~1~ Reasoner Error "!i'U ~~jUt:-J'U1f1 '1J.32 bb61~~ 
" 

-h~ B'U 1 Vl1!;1 ~~61~1-:~ilG11u 1~ G11'UVl~-:~~1~ilm1l.l61tl ~ fl~ e:~~ !il~ Jul'\ e:~~ m1 ;;J61 e:~u11.rr e:~~ ~'V'lm 111~ 

bn\1l~'U;;J1nG11u1111 

Reasoner Error 

0 lnconsstentOntologyExceptton: Cannot do reasoning with inco.nsistent ontologies! 

L OK 

~Ut:-J'U1f1 '1J .32 V1ti1~1~ Reasoner Error 
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Reasoner -d-w1~Vl'JTLr;hiiflm~~iirnlll~ll~'UBL~tn-ffB-nh:J ~nUeJ'U1tl "IJ.33 Li1eJ 
" 

1i Pallet LLfi1LneJ1u~-deJ\I Inferred class hierarchy ':il~LL~~\IoUeJll6la'ULL~~'U61i~eJ'Ull1'Ullii 
" ' 

fl1 1 ll~ll~'U5nufi611~~L~eJn L"li'U fl611~ Period (~fl~ir~ ) ()1hliim'JeJ'Ulll'U':il~1lJL~'U-;hii 
' ' 

Individual {;)11~B~1 'UJ'UUl\1 ':il'Utlll':il~fl~ n~ Historic Period (t.iflU'J~l~l"ll~~{) t1\l':il~'V'lUllii 
" - ' 

oUeJll6l"lleJ\I Thonburi Period (~il~m\lo'U'U~ ) LL~bneJiim'J1i Reasoner LLfl1fl~n~flm~ Period 
\J - , , 

d I I , d , • 11.1 d .c::rl 

n':il~Vl'U11"1leJ\I Description Period -> Members 11 Thonbun_Penod eJ~m~ '1!\I'Ueltl~ltl':il~ll 

Thonburi_Period eJ~JhmLfl1 EJ\Iii Ancient_ Remain_ NakhonNayok_ WatTadaeng ~1~ 

L ~eJ\1 ':ill n~iJCJ tl1\lli'U~~iifl11ll~ll~'U5nu ~fl~ir~u'U~~ (Ancient_ Remain_ NakhonNayok_ 

WatTadaeng hadPeriod Thonburi_Period) LiJ'U~'U 

T···Thing 
T · Period 

; e Historic Period 
~-· · e Prehist~ric _Period 

. Protohistoric _Period 
}- e Religion 

'+'· . TCHPiace 
Ancient_ Remain 
Archaeological_ Site 
Historicai_Park 

l,---------~---------------------
!11 Equiv•l•n1 clouts 0 

Surercl•ss~s: 

! 
!•Thing 
I 

l 
il '"''"'' '"'"""""j ~<illii.,nn11v~"'" l 
! M•mbersi, / 

+Ancient_ Remain_NakhonNayok _ WatTadae_l!9 
tThonburi_Peri~ -· ---



fl1fte.J'L!1n ft 

m~1oH.:!1'L! RAP (RDF API for PHP V0.9.6) 
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m-a1i-:~1'W RAP (RDF API for PHP V0.9.6) 

RAP 6U'W'l!(ilfhi-:~~1Vl~'\Jl 61'1~1~thh~1tJA (parsing) fll~ (query) m~~(il fl1~ 

(manipulating) m~~(il6~tJ~~e.ll.J"1'W~'\J Tag (serializing) 66m~d~u1'W~U'lle.J~bl.J L(il" RDf= (serving 

RDF models) 

m~~-:u~1-ti~1'W RAP h1J'W-:u~~e.J~?I1l.ll~t:IH1~nu PHP 4 Vl~e.J PHP 51(il tJ ~511otlLU'U 

PHP 4 -:u~~e.J~1-tl~'W1lJ~1 n11 version 4.2 LL"~511inu PHP 5 -:u~~e:~-:~1-ti~'W1lJ~1n11 version • • 
S.0.11'Umrum'WLI'l~e.J~1lJij PHP, Apache, LL"~ MySQL ?11l.ll~t:l(il1TULV!"(il Appserv l.n1~ 

~(il~~ 1~ 1(iltJ(il1l'WL Vl"(il 1 '\J~LLml.J 1~~ http:/ /sourceforge.net/projects/ appserv/ files/ 

1. ml'Wb Vl"(il 1 '\J~LLml.J1~~ http:/ /sourceforge.net!projects/rdfapi-php/ 

2. LL(;ln1'\I'J~ 

3. t111 '\I'J~ rdfapi-php 1 Ul1~1 n 'U 1 i"J~L(ile.J~~1Vl~'\JLL?I(il~oUmJ"'U'WL1u 1 'W~1'U1~mi 
t111'\J11~H~ C:\AppServ\www\tchplace LL?I(il~~le.J~1~t?i'~~'\J~'Uln 1'1.1 

phpS N.me Pate~T\Qd"ified Type 

arc 2912_:15~5 9-51 Fil ~ fo!der 
,.. appsel"if --- - - -

images 23!2tlli5H32 Fifefokfer - cgi ·bin 
img 

I 
~5!1555fJ-51 Fi!e-fo!det 

• eosyrdf 
ok rdfapi File folder 

,J. gms - 1.---
!2!15i;1M8 

J. gms_l 
rcffae• 23/2!15)) 13:34 Filefol~r 

i?. Ji. test 213!1555 !5:.l<l 
,... Graphite_and_ARC: 

File folder 

,. testdb 27121155511:15 File folder 
... Joomla: ,!· testDom 26/3!lliS 14:59 f ihdolder 
..- Ne':N fofder 

iii phpMfAdmin - """ 26/2:155514 !5 Fi~t-folde1 

_, addplace.php 1$/3/1555 9-67 PHP Fr'e 
4* P""'l 

~ addplace.php bak 24!2: 15~510:34 BAI-: File 
• prot~e 

'· • addplacdphp 2lJ5i.l555 2J;Ql PHP Fr'e 
rap 

~ • ..J addplacel.php.bak 16i5illi5 H4 
retricted 

SA, File . 
~ addplace3.php 27!212555 6:56 PHP Fr'r 

tchplace 
'-' addplace3.php.bak .26>'2!.l5551S: 19 BAKEie 

~ t6t 
.::, utalog·IIOOl 1213/l!>SS 6:58 XMl Docum"nt 

T<Stl'iles 

testOnto 
~ <hec:k.php >i';/255518:18 PHPF,!~ 

,jNj testowl 
'- <h«:k.php.bak 4r.il25i; !1:i!S BAI: File 

., testPHP 
~ <onftg.php 5/5J?55510.!i8 PHP Frie 

tJSON 
.....; <rutoModel.php 9i'li255.514:51 PHPFr~ 

""' doll 
_, h .. dor.php 5/';/Z"...'l510:<JS PHPf1 .. 

. • 
'li. 87 rtems 



4. fl1'H~£Jn1.ff RAP 

4.1 fl1'~U')~n1PIL~m)1-1~-1t>1'1LLvnl-1"1le:J-11 "ill~ RdfAPI.php 

define("RDFAPI_INCLUE_ DIR", "C:/Appserv/www/tchplace/rdfapi/api"); 

include(RDFAPI_INCLUE _ DIR. "RdfAPI.php"); 

110 

4.2 n1')U')~n1PIL~eH.~~1-1 MemModel hn.J LL!;'Id'Vl!;'I~L€lfl~1') owl1'U-11'Ul~£J.Q' 

1"i'l~e:J€l'ULV1L!;'I~~€l tchp.owl 

Stchp = ModelFactory::getDefaultModelO; 

Stchp->load(RDFAPI_INCLUDE _ DIR . '../doc/tutoriaVtchp.owl'); 

SquerystringPE = " 

PREFIX ant: <http:/ /www.co-ode.org/ontologies/ont.owl#> 

PREFIX rdf: <http:/ /www.w3.org/1999/02/22-rdf-syntax-ns#> 

PREFIX rdfs: <http://www.w3.org/2000/0l/rdf-schema#> 

SELECT ?peName 

WHERE { 

}"; 

?pe rdf:type ont:TPeriod . 

?pe ont:Name ?peName . 

} I ri1ui11: PREFIX 

SresultPE = Stchp->sparqlQuery($querystringPE); 

SPARQLEngine::writeQueryResultAsHtmlTable($result); ----i ~~'U~ 3: LLGWl'I~~~'WIT!.'U~l':il'l HTML 
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' v 
4 '1/ "' 1"' "' .I 1"' "'"' d I N l'V1'U11t:nl'l8~n1'j 'V1ll~\9Wil8l'l1l.lu'H::b.flVl\l~ t1 Tag \91~'U <r f:type ... > bb~~ <ont: ame> 

<!-- http: /!Wii<"lv.co ode. oro/ontolooie3/ont.owltTPeriod D-varava.ti Period --> 

1 d v d .1 " ' "' mv 'U Tag Ll.lmwnaan\911mfl'j8~'V1l.l1tJ ":" :u~u'j~nm.J\911tl 2 ~1'Ufl8 

~1'U"ll8~ PREFIX bl~:::~1'U"ll8~ Property \9l~J'U:u:::11ii'11 <rdf:type . ../> :u:::~ PREFIX biJ'U rdf 

bl~:::~ property bU'U type ~1'U <ont:Name> ~ PREFIX lU'U ont bb~:::~ property bU'U Name 

19la1ull1~li!1'j'UJ1l1 PREFIX rdf m"1::: ont 1\91tJ\91\11nm'jtJ'j:::ml"llii'1'U'U'U 

'j'U.fl1fl~'U1n 1'1.3 -ifall~ PREFIX 1tJ1'V'l~ OWL 
" " 

PREFIX ont: <http:/ /www.co-od~.or~/ontot~lesfont.owl#> 

PREFIX rdf: <http;//www.w3.oro/1 ~99/02/22-rdf-syntax-ns#> 

" 

4.3.2 n1'j~'J~"ll8"l.fl1~1 SPARQL ~a~ 4 'j'ULL'U'Uiii'1tJt1'U~8 SELECT, 
" " 

CONSTRUCT, ARK bb~::: DESCRIBE ~"lLLI9l~:::tJ'j:::b.flVl~WU1~\911"!n'U~"l;1' 

1) ~1i"! SELECT 1-ffLda~8"Jn1'j'V11rh1\9111\91tJVllWU1~1'Un1';i~'Urh 

~"l'V1ll\91'j'Jl.J~"lff'U b'l:fl'lbb~:::\9)-m U'jl'l1l.J"ll8'U b "lll'J~'j'U Lb 'U'U ~1~1 tJ~u ri1til ~1i"! SELECT d~fl11ll'V1ll1tJ 
" 'U 
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bVit.JUbVhnurhi~ SELECT loU.fl1'lj1 SQL ~f\'J~lu~1'WimJmb~'JFl'Ufhaamnht1UbbUUV1111~ bbtJi 
~ ~ ~ 

L'U SPARQL ~~f\'J~rh~bnumJmlJ~ PREFIX 1~U ~'J'UVI~~ WHERE f1m~a'UL'Ilvfl~'Un11rl'UVI1 
~ , 

t~m~t.J'UL 'U~UbbUU Basic Graph Pattern ~1a~1~vh ~ 'W~1'Wi~t.JF1am1VI1rhB'Wbb~~'W"II~b U'U 

rl1VltJU'IJa~uruVI1 b~'U ~mfl11'Vl11Ui1bbVI~~m~n'Vl1~ll9ll'U511l.JL(;l~iJrn1l.J~l.J~'U'BtlU~l!t.J~b'IJ~t.J 
~ , 

2) r1'1i~ ASK bU'Ur11i~~F1'Urhn~uaanmbtl'UU~'U (Boolean) \1Ji1 
~ 

1UbbUU'IJ€l~fl'J~J'U~~bbl.J'Vl'lin'UVI~a \lJ bVIl.J1~tlUU1~ bt.li'lrl1ml.J~~a~m1A1Vl€1Ui1 Yes Vl~€1 No 
~ 

3) f11i~ CONSTRUCT iJVI"iJ1vfl'Un11~~rl1~Ub'1fVI'IJ€l~fl'J~ bb~'JFl'UI•h 

aanmb U'Um1'V'J~b U'U1'l.J'Ila~ b~Vl'IJ a~'Vl~'Wb Vl~ b Vll.J1~~1VI-ru m1L11l.J1'l.J1~t.J nV~1-ifb ~mb 'l.J~~1Ubb uu 
~ , ~ 

4) r1'1i~ DESCRIBE i1VI"iJ1~L'Ufl11Fl'Url1aanl.J1bU'Un11'V'Jb~'Ub~t.J'JtlU 

f11i~ CONSTRUCT b~t.Jmlli1~~~~eNn11'Vl11UiJm1l.Ji'l~1t.J tl'UVI~mMt.~'J~a~ tl'UVI~a 11J b Vlll1~nu 

n11U1l.J1U1~~n~~~1~Ll.Jb(;l~~'UbbUU (prototype) 

4.3.3 n11bb~~~t:-~~~-w5aanll1L'IJ.f11'lj1 HTML 1 'U1U bbUU'1Ja~m11~~~ t~t.Jt.ff 
~ 

r1'1i~ SPARQLEngine::writeQueryResultAsHtmLTableO ~~t:-~~~-w5~1~~1n fl1 1fl'J~~~bb~(;l~rl1 
aanll1L 'U1UbbUU'IJ€l~Vl111~ 

~ 



.n1~e-~u1n .:~ 

~ije:~m~1 -ti.:J1'U~::'U'UeleJ'L! L 'VILa~ L ~.:!~'L!~"I.IeJ.:!LL 'VI~.:!11~~n'VI1.:!1' ~'L!il~~111 'VIti ... 
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1 'UciTU'lle:J~nTl1 i~1'Ub 1u 1'1l~mJ'U 1 VJ1~ ~L ;a~«'U~'lle:J~bb ,_.,~~lJ'l\9lnV11~l\9ll'U6'l'llJ 1 V1 ~tT'U 
mJ~m'l1otl~1'Ue:Je:JmD'U 2 ci1'U~tl cil'Un1'l~UR'U~tllJ~ LL(I~ci1'U'lltJ~m'lL~lJ~e:JlJ(I 

~ ~ 

1 4 II II 

~1u~e:J~n1~~u~u~e:J~~ 

1 'Uci 1'UUlil~LDuci1'U~eTI i~1'Uvi'1 1 tJ1 -til. 'Un1'l~uri''U~e:JlJ(I1~mLLJ~ m'lvh~1'Ue:Je:JmD'U 2 
~ ~ 

I I .::!II I ~tJt.l OOQ.I I dtltl CVQ.I~ 

G'I1'U~e:J~I"le:J G'I1'U'lle:J~m'lG'IUI"l'Um~mG'I11"lt!J bb(I~G'I1'U'lle:J~m'lG'IUI"l'Um~m1lJG'IlJ~'U6 

1. ci1'U'!Je:J~m'l~uri''U~1~f11~1A'ru eTimci~mLV1~~lJ'l~ nV11~l'\9ll'Uo11lJ~~e:J~m1fi1~ ., ~ 

~ • I ... d ::: 1 'i 'i d ._, ' d~ IV 1 d "' 
1~UUlil~ b ul"l'UmlJ'lltlVl~Vl:W~Jl1~ 'Utltl'U b V1 b~~ bb~~bbG'I~~e.J~~~6Vl b~ 'Un1tulil~bb~\9l~'lJe:JlJ(I'lJtJ~ 

~ 

G'lm'U~~L~m~e:J~ (~lJ~u5n'U) tl11nn~'UlJ1~1~ LLG'I~~WU1lile:Jm'l~u R''U~e:JlJ~~~1tle.J'U1n ~.1-2 
dJ ~ ~ 

·TCHPiace .T ~ ~ • "· "" ; • " '" • 

jf1Uin'UJim~a-uJ7~fU1"Hi'~U:S7'm1l'ltJ ' ' .:·{t. ·. ·' ' j I 

1---· 
' ! u •Wu . 

. ·~ 

an·nul· 

..J .:uft1-ot'\~>!li.n .. ........,.., ..... 

~-' ~ ........ ilf'nflli t .W"••ii~ 
~~J ~fi~Ju-U•'tll{ ~,., ~"-AAM 

I ·~,~-~ 1 

~~.--------------, 
I I 1.1 G'11'U"tteJ~m'i~u~'U~·-wr•hal~'Y 

_j 

\k, .... ~ 

u.:ur:,.CMl.~~ _j .:za,,.~1\.'llo ' 

~:=.._:·--__ ·•J "" 

r.Jt~~~ r:" ' --·•L'UUW't\. 
. j lh\) .. ,uu.n-.ol\l ·· lh.UoiiV11'.4i'.\~ 
~ l!u,rqWUQA:a ~ hlfw~1• 

r----------------------
1 1.2 G'11'U"tt el~ f11'i~U~'U~1tll'111l.J~:U~'U5 



I Ll'fl!fnriiHWint·m~~!!!i-lyiusHtm<J~§~rn:;Huti 1 mwm:ff!'Ol'Hffi 16 

~J,m~"l~~u... 

LlJlSJYI"U~nu\ll.nnr.M,,UMlmtlu~muiiu):i!t)Mtmslum:iuw?Mml'u1 
llluftl. 
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'Ue:l fl'llfl 'l~U ~l fl!J LU'V'll ~~e:l LL Vl~'ll.JWI flVll'llw.J'U5~~lJ Ll~1~'ln ~ e:J ~Vl CJl'UU ~d'~ f!l~ V~iVll.ll ~ cl'l 

'V'l'\J ~l ~ fll~~'U~i:i~e:JllVll.ll ~ LLVI '1 'U'\Jl'l m ru~ Ll Vl~'ll.l ~VI flVll'll WJ'U5~~l.liirn ll.l ~l.l~'UBL~ m L ~eN tl'\J 

LLVI~'ll.l~V~flVll'llw.J'Uu~~l.l~'U ~~uun'l~LL~~'lt:-JJ;J~'V'l6~iirnll.l~l.l~'UB~L~~1oUe:J 'l~-:m ~'l~Ut:-J'U1 fl 'l. 
" 

4 'l~Li1'U1l L~m ~l1~fi1~1l 'V'l~~~l"lli''l1 u~lru t:-JJ;J~'V'l5~l~ '1~ hli.J~lfl~ L Vlm 'V'l~~~l"lli''l1 u~lru 

e:J~u~l Lvhtf'U V!lflLL~'l~i.J~lflll~e:J e:JVl~l'UU~~i'~ffl~V~i'V'l~~'Ufl~fi~B~u ~ l ~1~ L~e:J'l'llfl , d.J , , 

'V'l~~~l"lli''l1 u~lru e:J~ocn L tl'U 1 u~lru~m'U~e:J~fn~ 1 'Ue:JVlm'Ui.J~~~ffl~V~i , " , 

··-· .; .. ..,,;, u.tui'Killl --····--·-·--

~nnUn : m~nllNLllnru 

[. Fiu\l'lj 
- - j 

"""~lu..,• 
!!'l:'lm.lu:r"' ouw 
pnwtuj,rlin'lff~m"i~npfjpuBO 

t-==:: - - l 



TCHPiae& ~~~ ' , > , 
1 

; 

J'l\htTiu"]u"loi'un'i'!nmn;..un'lH 1nu . 

..... ---· 

116 

2. ~1'U'll eJ·:Jn1'J~h.J~'U~'HJ~11l.l61'l.l~'U5 t~m~am1tJ~ ~b~ tJ~~~eJ.:J n1'Jb~cntiubbt-1~.:J 

l.l'J~ f1Vl1.:J1 ~'Uu'J'Jl.l b -d'U ~ eJ.:J fi1'JVl 'J1t.J bb t-1~-ll.l'J~ f1Vl1.:J1~'Uu'J'Jl.l~.:J t-1l.l ~~ b tlw . .h~ bi1Vl t t.J'J1 ruG'! m'U 

t-1~eJ~eJ.:Jfi1'JVl'J1t.Jl1 bb ,_,~-ll.l'J~ fiV11.:J1~'U5'J'Jl.l~.:J,_,l.l~~ihh ~ bi1Vl t t.J'J1ruG'fm'Ubb~~a ~1 'UtJ~G'fl!tJ 

B 
l ~un~:i-:t.~ltn lliktmn.~~ 

1,1-fUJ~--mm...f ., ~_,~ 

~ IP'It\lU1.1~~~~1 uM-inl\.1 
\J~ii-ftUJ~,.{ 
!r.' 'lblll1\'\4'fm.~olnl->4n{ 11ril'"Un'\-l~ittfo 

L~tm"t.wl.j:t L ik'tu-.:::t.~ 

i.\l_fll~"»o<~·!Mi! 1.'1.. "~· Lj1\b:. 
i~~au~..., 

;_ - ~ fhnl:r.1Kmv1'11 [r] ft~uLMn:\h~ 
f:'..:; fla-~U.l1Aft~Utl~ f!j ~IWJ.HUUU'\.-fft 
·::"' iiW-\I.UU~~ ' J IIWt:u~tvnu 

thlf\l, 1'1 "i"UU1al--4k.a.tj ~\4'l'f'IS 
l\ 't'IUM'\ 

1 ti'J]f!!nt!Hwel 

2 v~~u.riu 

3 tltnf'lttW1;1M11 

4 oJ,.1\fil~ri'luwi\t.Hj 
5 f)1lf'l1otlt~r!"!1'!!rl,..wl~4 

s &mJ~ui.kd~t1l®.ffunu 
7 :if.lD.Jlm.l 
8~ 
9 f~M~Ji'!ij.~1)f'W 

10~ 
11 -r .. J .. ~ .... 
12 i!iful 
13 )r.Hift~Uf~l 
14 .,-.,,.,~;·,~~w 

15~ 
16~ 
17 i~amln 
18 ~i"U~'I1"ll 

19~ 
20 )!Mt!HllilWil)H 

21 i~fTH!\1SJ'flU 

22 -\'flfuH1D~Jtn1 
23 furul!!i 
24~ 
25 ifwutlstnHti'1'41''htJ1 
26 • hri!JnWlwju 
27 5t~lrmJ3eiwlt:!111H 
28 )ntWli"M'I: 

29~ 
30 -t~1111emh 

31 \'4-rt;~&.dwlf•lvnn'twir f-ni 

.,...,.., 
mA"-mr.m.-nl'-lluf.! 
t"''t#U"WH1tu.o~-iSU'! 

n"'l1f\l1Wnt.Wni--6utt 

fT111fU.1:,.'$'1w.ml-tu~ 
mnu'lM..,~- Ciufl 

fl1SIU"'~"iW4N--6l~~ 
fi1JJ\4;'"'!~~5 

m1o~-wms 

ft"\C\.i"rt'tlJS 

f''nN~ 

Mll\l""" 

m"-"'"""s 
•ruao;l"f1'1$ 
fi'lS'U'Wf~lSc 

fi1JJ\.I.ll'i~UI 

m.ru1Tp1li 

mAU~1!i 

fl'tV\411'!,~ 

f'lJf\4"""')5 

mAU'Wf't1S 

fl"lRU'"Wf1'1S 

tmnn,.ns 
ft1#\4~;,'5 

mA\4' Wft11S: 

ft11l\4"Wftl~ 

fl11N.,.l::S 

1tlfil.'n'fH'5 

m«u"'lm''s 
ftlnlt'W!"lS 

fl"t11\l'»1\l$ 

ff11m""""s 

'U • 
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d 1 SI SI II v .dr! t.l I 11.1 .J , 
'Ue:l f1'.il1fWl f1 m1'll1..:1 l'l'ULLm ')~'IJ 'IJ tl ..:l 611~1')fi61'1J fl'UVI1 LL VI"' ..:I~') 1'1 f1Vl1..:11 (;ll'U5')')~Vl e:l ~ 

mt~1 'U')~ tJ~Vl 1..:!VI~e:l-rl"liJ~ n1VI'UI'IL~ ~..:I')U e.J'U1f1 ..:! . 7 bl'l t.JLL611'1..:Je.J"'~~5m~L~tl..:ll'l1:W~1'U1'U ')~ ti~Vl1 ..:! 
\J 

cmufi. 

unt:~tl; £:: ft'lritl\U.J~~-{ 
":] ~tl-L~Mt'f ~ il~r.1~ 

:5 mrmWL!1 L: m!'un~Ttatu 
.... f".J.7i~C'ro1.!5U1 J3..";m1•UI\U,i~ 

IUlim-..f,.,.lnl ;m{ IJ. 1m.tt 
tt1tnn · = msou.-m~1Wlnl:~5'-..t'! 

». tni<U"n'!fll 

'fw~ri~afl.l : := l1u:n'f1u =: ~~t.ttJo..tt'i"'"W 

_:; if"i~~w 

~1t1. 

:= ilnkUmn.~ 

L: fl~\k.\n.ru\.ruh" 
~ fiiah~·U\.1\.IUl"lt:Un-f 
E ;;.u,.,,,..~,.;, 

:-...: ft§:tblti\Jft~ 

10 nltt~ 

fiun j 

fi1'U"lleJ..:JnTH.rj~,jeJ~"' 
\J 

ltmrl"wn"»~ 
wow'!lCif111 
\-\tm1YU11Juni 
591<11>llVU !htl !iiu11:1iiuu 1mmRflii11.111H!>tl 

~ 
~ 
~pw:r;:Af"Wfl 
!fOj!W1;1;i1lu:iw 

n\i\"~"'!:AlJ.H 

V''t;Ul~UU'nti 

{oom'li""" 
r.,rrnlw, 
l'II'!!Efl\UU\4 

t i'flY!]t'WVI1'5'1lJI'lj»vniVI1-'i 

)ftv!l!JI'JmnH 
1'ffi'Hm101.1 
~ 
?jMliHU -1mh lwi 11'i"1'i 
5fltlmM"'H1111.1 
5fii iW11'i"1'i 

tll1H lu'ilm•·•o;:.•'iw 
-l'!!lnfl!fHl 

1~1/::tl'N (km.) 
0.093 
0.093 
0.113 
0.129 
0.314 
0 592 
0.65 
0 .974 
1.084 
1 207 
1.476 
1.476 
1.496 
1.579 
1.803 
2.026 
2.304 
2.491 
2. 751 
2.912 
3.594 
6.824 

- ----------

I 
: 

_j 

1 'U?fl 'U,i 'oil ~ L U'Uci1'U'll e:l..:lerL ~t.l 1'1l1tu 1 'Uf11') L ~:W LL VI~ ..:J ~')I'! Vl 1..:Jl(;ll'U5')')~ bl'l tJ m off 'oil ~~ 8 ..:1 
\J ... \J 

"~ " . 
TCHPiace . 
!11Mn'UljLtvt~'lt;}fl'ri'Wi~u<J'l'»~1t~u · 'D t 



Usemame : 

0 admin 

Password : 

0 

Username : 

0 
Passv.ord : 

0 

Userneme: admtn Vl~ll Password :123411-il)ot\w 

~Ue..Jtr"Jn '1.10 f11'~1~ username 'V!~e:J password Vi~~ 

Userneme : '----------1 

Choose Pessword : - ] 

::--=::======~ 
Confirm Pessword : 

---~ 

Emeil : 

Neme I Surname : 

Orgenizabon · 

[ Sign 1Jp ] 

EmBil : 

I Request Password J 

118 
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1 ~~m:ru 1 Vl1~~ (test. owl) ~\I~U ~'LJ'Jn \1.14 bb~~~~tJ~lfl~~e:l"lle:J\IbbV!~\I:W~V!flVll\11~'U5~~:w~ 
u'UVin~\l~tJ~'U1n \1.15 

" 

itou"il>l"'""'nrl"'"s~-nJ : ''~'~[Jll.,ihl~rut 

tl"i~Ulll - ~;~~U"'lNAm\1. ·a • 
~.no. : '""'""""'U!U B . 

--T:l. 
,;..,,. : - ~~Lf\'lWO»llAru!U ...:.J 

thUR: .r,_u~u••~ti @ • 
R~<i'l<l : 13.81743079 

>ll»4i~fl : 100.0629824 

LU1l .. '1>1~~Wii . 

fum>'i''J! mmoihll1umo!nl"u~mAvi6 

tJ,mfriil4>1ZLUUU : ,011lih-.1'!L1J~LAUvi 118 ililll"ilu>;"t!~' ' 

<! -- http: //www. co- ode . orq/on-r.ol w ies/o nt . owltTCHPlace180 --> 

<owl:Namedindividual rdf:abou-r.-"&ont;ICHPlace180"> 
<rdf:t~>pe rdf: resource=" &ont;Ancient_Remain" / > 
<ont:Longitude rdf :da-r.atype="•x~d;double">100.0629824 </ onc:Longi-r.ude> 
<onc:Latitude rdf:datatype="&x~d;double">l3.81743079 </ont:Latitude> 
<ont:Image>images/TCH/RachiniBurana.jpq</ ont:Image> 
<ont :Registra1:ion>~1fliilinlJ!l.lnti'llilifii 118 ~m4WH'Iiffl127•.>Hi"w.ii 21 liw.'nilif 2544</ ont:Regiscration> 
<ont :Address>'lni!ilW'i~!..ISI!<mU inlllillil"~>'IW~ ~~u ... 'itl5:il<Jont :Addre~s> 
<ont :Name>l'>4!:Suu'i'l'iiiil-'iJUZ</Om;: Name> - -
<ont: Important>ll1fl1•m'n.num;~u{1rm;ni 6 <t one: Important;> 

</ owl:Namedindividual> 



113 lillllv-nml»l'"i'"w"'""'ZI"'"' ({'M) 

114~ 
115~ 
116 'lflsl'liiDJ'f!ln;'iln~ 

111 r .. i<} .. , 
118 !!J!.IiJin 
119 ll'flll1'm':~m' 
120~ 
121 )!I.JIIIfmllfl 
122 \<lfl;(Wl).nim'fVlijfJ 
123 l'WI~III!5'lilllli'ffil" 

120 



Jl1¥1~'l..!':lfl "\) 

n11fi1~"1i'm..J6'lb~~n11~"il11ru1n11B'U111'U 
~ . 
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1 'W~lt~dl ut~~l8~1-:J"IJ8-:Jm~~uA't~~m.J61~"8\911"1~8-:J nu n1~fh~~ell.J61b\11Clfl1~~~1~ru1 
~ ~ 

m~eJ'Wl.l1'W b\91CJLi'VIu1~ml;;'f\91-:Je.J61"lleJ-:Jmi-:J1'Wl.l1 eJ5mc.~~m.;-tu~flru~m.~ru~lovn~"lleJ-:Jm~fh~ ~~ , ~ , 

~1 ni1'l~elfl1~fll~~ ell.J611\91CJfl1~Vi~1~UJ1 fl1~8'Wl.J1'W 1 'W'UVl~ 3 lnm.11l.J1 Ll;;'f\91-:Je.J61~1'W 
~ ' 

~l'W~\91~eJmi~1'W (User Interface) ,j'W;;'f1l.J1~t1U1l.l1lL;;'f\91-:JlU'W~l8~1-:J1~1il-:Jd 
~ 

1. fltU;;'Il.lU~LL'U'Ue.Jner'W (Inverse Properties) 

~18~1-:J~'d'W~\91 ~elm i-:J1'W~1 i-:J1'Wfltu;;'fllu~ ll uu e..~n ert~,j'W~~tl~1 n ileJ~1 t!~'d'W"llel-:J 
\J ~ d.J 'U 

m ~~uA't~~h CJI"111l.l~l.lwt!5 ~-:JVI1 nm i~eJ~m~~UA'Wll Vl~~ll~\91 nV11-:Jl~'Wo~~ll 1 tJ;;'flJ CJ 61YiU~~-:J~ 
~ , 

tl~1f1!J~'Wfl~~1~-h isPeriodOf(Khmer _Kingdom, X) 1 'W~'d'W"llel-:Jf11~~'UA'W Ll~~~tl~1f1!] 

1"1'd1l.l~l.JW'U5 hasPeriod(X, Khmer_ Kingdom) L~el'Uelf1i1 X 8~"!. 'U;;'flJCJL\91 lii'~~tle.J'W'df1 ~ . 1 

~====: ~==~ 
!CJ~~~~~ill~,- KJ"~-.u 
Ll~~~}l;; 

~~J~~-inul'l~'l~ [jmllm'tf•~lf 
[~~] ...,..,.,.,, ~];;.\;,., 

; ~'"~~\."1..~ 

i:lUl:~ ~~W\J\4 .. ~ ;. .:o~,,.. 

isPeriodOf(Khmer _Kingdom, X) 

·;(M;r ... ) 

. --···-:fth~UJ'~ 

(~ 

!lflDiu: 
mJtltlwt!~ 
ooiWml<t.lmOimll"~ 

hasPeriod(X, Khmer_ Kingdom) J 

..., ... ,: 
fYl\l'U'ft~'n"WJnl--ih.lf! 
f'l""lU\411"pl~ 

'ila<'iuni..: u~~lfmlluW>nt 
u"S~In" : ttmnut.l~.-1~· 
a:~: 15.220986 •• 
A11tj: <i•el/ii muA 'lu.m. ,;, 
•u•.flu.T...;: 0-444 7-151 
U"S: lrnN"l11•au: ltnRil1U1 

tkrm1g: ,J,,..,,;;uwmua; 
""~"'1"''\!tll\fl 'lu1l~••m'l1t1U 
W1.n;uljuu"""u"~" .rw..­
a<h;>1ul'lu~ 1U.,...iin.,ri~<flr 
'lln<V1W~Il$M\&It.lnA1 t1 li• 
•nsnnu~V. mt'lii~U1lJ1'1'1! ,n, 
A1U.,jU '\utlu1\J~fl' .. ~l<~' 
0:0 ll'u\lU§"U~Afw '\u...:iuw 
u...-.AI>nn .. ,uu,trn.W....,!i 
'!!•rvul'u» 7 .. .i.u~olu....:n 
fC11f\.l'l1'~'Ml'llJnl "Szwl-w-miit 
l~llmlU'l~U 8~ U110f 

.. u ... ~u~~~th~.n .. ~~ ... ,,t 
m'nii\4,.,..: 
1. "Snlluoilhuon : ~~Of\"S<IW 
~i'tlnzu~ .U~IW.1,..;;...R, 
JUJi:~.,.t-n{'S'."-\'.,uM'rn!i>l 
~nU'u-.nhiiUilntrn i\\'1t 
'lhuutl''l'liu..~ 1u wum.mun' 
~-.f ... '<.-.. . 1.1 · ' ····'-'"" 
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~1mLJ~ ~.1 t.t.~(9l'l11Xvt~u11iim')~uri'tl11 ~mu~1(9leJ~1u~~mn<~Ju~nLJ')1fli"l~eJ 
'U '\.1 'I d..l 

'lleJ'l eJVl tn'WLJ ')1~1Vl~'W'vh.n CJ~'W ~'l vll'Wrr.J1~~~Vl'u6t.t. uu isPeriodOf t.t.~ bijeJ (91')1 CJ~~ t.~ CJ(91'1JeJ'l , ~ 

eJVl c.~ 1uLJ ')1 ~1VJ~uV1~1 c.1 n ~ ~~u'"l1i1 rr-:~ 1 ~ t.~ c.11~ e1 'l nu ~~ c.1 ~ ~u ~ ~" t. tJ 'U m 1:w~~~'U6 t.t. uu , , 

hasPeriod L(91CJt.b~(9l'lflru~~u~t.b'U'Ue..Jfler'U~'l')D~ ~.2 , ~ 

hasPeriod 

isPeriodOf 

2. ~ru~~u~t.t.uu'i4-:Jni'U (Function Properties) 

~1eJ~1'l~1'U~~~mTI off'!1'Um off-:J1'UAru~~u~t.t. uu'i4'l niwru~~ t. tl'Um')t.t.~~'le..J6'1~~5 
~ , 

eJeJfl~1b~CJ'l 1 rht.vhtl'U ~'l1m1'Ui~c.~dnTtii'U(9111XAru~~u~ haslocation lU'UAru~~U~ll'U'U , , 

'i4'l ni'U ~.~.~~n1vt'U(911 1Xf11V1 n(91VJ1'l.niJ~1~l91{t.t.~~~eJ~ t. tl'UA1~ t.t.~(9l'l~ 'l ~1 t.t. vt'tl'l~ ~'l'IJeJ'lt.t. vt~'l~'2~ n 

flftliiiu: 
mfu.wru~ 
~"~ri1l.utl~;:-r>imR>~i 

illnl:<: 
ilotkmrumthu 
ilotil:"tltll<fl,.,.., 

~ ~ 

'!>lll,.tl"iZiiitn•fliftonu .--------------~ 

(15.220986, 102.4937846) 

~hu 
!1{ t ... "i 

"n'N'llW'lJ~~HJ'i1Q'll'l""~s.rw 'nt1Uwun-ul'i'1~')tHih.tn1~wt:i'-n~a'* vdu 
""''i\v11i rrw•il<m!l"n11 •w•i~o~ tl~o•tnuJ•es1~o~il'w,ou•hu1:<iitHfl<~ ;nu iu 
A1uJu 1u-i'N.ihJ'i""!-trflq"i'in.tti~mh11·n1r.~~uucn u&nl"i-wnHwl91-.!ntin-·Hii~~~i'u. 
""' !i'uilunw'h~h-11uru!uw•~•lh"ll'u<•l1\ui 7 <n1w. fl. 1763-17S5 ""~ "loiwu 
tl~::$1).f""lni,~_,-a"~:mnutm.1-ret.WD~l'-ntun:'i:: ~ihui"u.YuUu~~ztthJtHY~"St:li'') 
,Yu'l~J.fu\i 71-f.r--1U'i1-u{u~'1fn''H~vrrf'~\1.Ul~'i1»Wnl 1Yl"i1,1~fm;nJ.,.:nouW!Y!1-t 
•rwt",'""''"'"' -;:m-i"''"'u!Nililll'um"""'.tn•-ff"'n""'"-i" iu;;u,~J, .. ~..,; 
1~tlrri'11.n'i"IU nth~~ru unnrl·mvf.nJ-ntt1m~~t.h:t:~'1ti1wiDR.,u:tu ,a.Hf\U"i..fl 

wu~\.i~tlCJ"·"1~-1l~tlu~~~"iiiWt4~ffiuH\i4 ltA~Iu;lu"i'""nt.tl~~nnu · 
m'ilMUWN: 
1_ "intJUc'iti7U~~. ~001-l~tlv.t"11-tl-\1"H\'\R'l'>1"W1Ui~ 1 (1~"ll1V5") J..j..J"iti-1~~ 
~:n\ivtR~~:; u~rnM~iliit;.lit~:;uunvn~i£-m"» tun.nu.runraJ 2 (ikn"in1w) ~~n 
tl'"*'""">'!~m"iilufl~..-rtli!l.n .,;..,.,~~ ltii~OO'J .,.;,,...;..,.The M"ll 'lim>~• 1t.i 
z·m.f.-ztwllihfJtlllfl\1"1·,'l,;1thJounriu !tlthu,iftn<httm>Jihuunmn~ ,,io,iiu-, 
.huuli'71itrn.,., 1t.lvrun·w•wn1,;,;i,.,"!rl111nuuiJol<mw ( m~><A"H>HJ1!!1tl,. 2 l 
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"111 mtJ~ "~~· 3 bb?i ~'~1 ~l'ih.d11 uvtU1'1le:J'l fl1'j bb?i ~-.:~ 'j1 CJ(;'l~ bB CJI?l'lle:J--1 bb vt~·U.J'j ~tlVI1'l 
'IJ 

-r w.~ u 6'j'j:l.J 1 VI CJ 'IJ e:1--1 e1 VI CJ 1 u -u 'j ~-r~ f211 ?i (>\~Vi :w 1 CJtlu il 'j 1 CJ (;'1 ~ b B CJ ~'IJ e:1 --1ri1Vl n ~ V11-.:~n ii 1"11 ?i (>\ ~ ~ e:1 
, 'IJ 

"15.220986, 102.4937846" bbJ;'l~~mJ~e:J "l'h,_m 1 'Ubile:J--1 eJ1bJle:J'ili:w1CJ ~..:Jvtl~'Um'j1'lJ~:W1" 611'1 
'IJ 

~'l?ie:J'IA1'lfn~bUVnd1e:JVICJ1'UtJ<j~l~f211?i(>l~'i/i:w1CJ~-.1e:Jci~1~ ?i1:l.J1'jtlbU'Ubbe.J'UJlT~~..:J<jtJ~ "11 .4 
q 'IJ 'IJ 

~ 
~ ~...=ww : 

3. fjill?i:WU~bb'\JUVl..:Jniue.Jtl~'U (Inverse Function Properties) 

1'11 e:1 ci 1 '~ ci1u ~ ~ 1?1 e:1 m -if-.:~ 1u ~1-ir --11 u r1 ru?i:wu~ bb tJtJ ii1--1 niue.J n ~u tlu"'J ~ b tlu n1 'j 

C::l~~~un f.~)h:OCY."nci 

r;::J~~hra"l'li !LJ~~ 

EJtm:.i~.d-:~dr!""l1P's.; EJ~ 
u~~; 

u~~1'!ii"Pr~lwr .. u.'Ji EJ~~~1~ 

:EJ ~ii~>t~~v; LJ;.W~~ 

Cj,\• .. ;;1'1'1'"£ [Eji~tlu"M;'!"l.t! 

!CJ~~ow 
' EJ~.:r .. WW1"-l EJ~UU'tZY.h\i j 

EJir..!k4lt,\Ui'tl:~UA:i u~.o~m i 

E:;j Nilit>U'Jf'<~ '~~]~~)-~ 

'IJ q 

eJ1LmrvhntJ :ij~Vll'~ 

'Ufl'l'l1'lt~l.J1 

(15.220986, 102.4937846) 

czu:m~~un ~~ni 

2~-=-~~,;i u~~ 

[J~Ym~; 0~~ 

:Jri~-i 

lEJ~~~JU..-11-i (C)~'!41M 
rr~~~Mi.t.j~ C&.~ 

U:J W.~-n::~ EJi~w~~ 

o~~iM 

fE]~~'; [E]~u~4 

[Cj .mtb~.Am::.t~.-.-.. ~~.·. E L • .-,-•• -~.·,.~ _m 
f0~j~~vo.m~ ,...oQJ;:) w .. >w1l ....... . . . El 
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OJ 1 mue.J'Ul n OJ .5 e.Jr~~v-a5~1~0Jltl tll':i~u A'UnOJ~u·nn!J bb Vl~'lll':i\91 tlVJl .. :rr(9)J'U611ll 
" 

1 VJ ~~~e:d 1 "8Vl m'UU':i~l~l'lll6'il'l~vhn~" b 'W':il~~'l6'18'ltlb'IJ'U~ ~'l'll8'18Vl m'UU':i~l~l'l\16'1 l'l~~m ~ , ' 
b VI~'~ bb~-l1ffi -d'Jl8'llll':i~uri''U 1\91CJ 1 -d'rh 6'ilm':im ~~'Ub'lJ'Ubbe.J'Um'W 1~#l'l':iue.J'Ulll OJ.6 

" " 

4. f1W6'11J1J~bb'U'U~l~V18\9l (Transitive Properties) , 

~lmh'l?il'U~ \91~8ffi od'll'U~1 od'll'Uf1W6'illD~ bb 'U'U~l ~V18\9l,f'U 1\91~ bb6'1\9l'l~l a ~l 'l'lltl'l " , 
flrtl6'i~~'l (Location) ~'IU':i~tlau~--w f1rll61JJii.fl1fl (Region) f1r!l61~'1Vll\9l (Province) flftl61 

Blb.fltl (Amphur) bbrt~flr!l61~1'Urt (Tambon) bbrt~rll'Vl'U\911~m1ll~ll~'UB\9l'l~Ue.J'Ultl OJ.7 

~~ 

hosLocotion 

-------------------------­
.... ----------

,...._ ,... ........ haslocation 

'',,, islocatiooOf lslocatiooOf isl':'~~~oOI'~/ 
................. .... .... 

---~--------- ---------~~----------------
isLocodonOf 

Q.l Q.l ~Q.I 0 0 q v Q.l ~Q.I Q.l Q.l 0 Q.l 

m 1ll 61ll'W'U 5 nu f1 r~ 161m b.fl 8 bbrt ~ f1 m 61 m b.fl 8 ll m l116'ill'W 'U 5 nu f1 r~ 16'1 OJ'~ Vll \91 1'1111 r~ 1 \91U -:u 1 n 

f1tu61llD~Ill1~1~Vla\9lvh 1 ~f1rll61bb Vl~'lll':i\9lllV11'll(9)J'U511llilf1l1ll~ll~'U6nuf1m61~'1Vll\9l~l ~ b 'li'LI 
' 
Jla..:Jm1~uri''Ubb Vl~..:J 1 u11ru61m'U~ a~1 w(l'l'Vll\9l'Uf11U]ll ~'~e.Jrt~Yl6~1~,!'Un-:u~u11n!J bb Vl~..:J 1 u11ru 

61m'U~8CJ"l. 'U~..:JVll\9l'Uf1'JU~ll\9l..:J':iUe.J'Ul n -:u .S 
" ~ " 



I '---'-
1 "~"' 

! 
n:liJ'l~~ · 

' i ~ear'fhh : 
11~~-~ : 
i n-...,: 

EJ~~I!~!!Wl ,·~"9 iJW.N<nni 

D ;~.uclMrnJ~.; 
!:] ~nw .. nh:.~*m"Vi; 
t!ci~ 
EJ}~-: .. ~l~oitn~i [J~rnt~ !~B 

(CJ=1~n~-uu~ ILJ it "b~ 

li '>1!Jf11'i 

l 'W~s:tas~~ 
2 i~w~41~l 

3 i~S'i'HJii1~1 

4 i'<1 W>"'.l5>J illihi 'i1in'i'im -. 

1. LLV!~'I1 '\J':i1ru?fm'U 

1 'U,Y-:Jvrr~'Ufl':itl~lJ 

lsLoca tJonOf 

wl'ii~ 
a~;d'aw>>'iil§>J 

;ij';~ili''il%f\'iil§>J 

w>,fai<fl'>ti§>J 

wwf~ilf\'iiJ§~J 
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~-:rvrl' ~'UflJU:OlJ ~-:J b tl'U~~-:J'1JeJ-:J~J::;tl:olJ b'<il~ 6 b ~eJ-:J'<illtl~-:JVrl~'UflJU:OlJ b tl'U~~-:J'1JeJ-:JI9i'TU61~J::;tl:olJ 
~ d.3 c'-3 cU 

oC:\1~ IV..:::t.l c:J I ili.l il 

b'<il~CJ'<illtlfltu?flJ'LJ~OlCJ'VleJ~'Vlnm1lJlbbm'1ll~~'U 
' 

5. f)W?flJU&ibb'LJ'LJ?flJ:l..llm (Symmetric Properties) 

l'l1 e:~cil-:Ji:il'U&i ~~e:~eTI ~-:Jl'U~l ~~l'Ufltw?flJU&i bb 'LJ'LJ?flJlJl~J 1 'U-:J l 'Ui~CJlfb ~ CJ~'Vf~~ 
'\J ' 

fltu?flJU&i~i1mllJ6i'lJ~'Wlhb uu?tlJlJlmn~ e:~ nearWith ( eJ ci1n~ nu) 1 ~ bb?f~-:Jll bb 'Vf~-:JlJ J~ n'Vll-:J 
• '\J 

l'WJ'UliJJlJ 1 'V1 e~~~e:~-:J mJe:~ci1n~nu bb 'Vf~~lJJ~ n'Vll~lw.J'UliJJlJ 1 'VlCJ 1~ul-:J bb?t~-:Jl'11e:~ cil-:JmJ 11:1 ?11~~-:J 
'\J 



m.JLitJ1" • 

tltumu~: 1..... . ..... GJ 
~: o~~ru:tn ([joumnlm 

[J'!mhro""""; !La;~; 
[]~~,.~; rr:J~··" 
u~~-s 

ntJ:, ; 

I Ne~.h: 

:J~'WiP\llA"'iiu.'"-i E)llii:m!"Jp:!l 

c~·=; ~;,'!.;,_~ 

EJ ~-u.~-...a 

.]ir.nJ::W""""'i [Ej~IU'.zmthu 

~~ltJ\AA~Uli IE]q.,b_WL.ouf't-riJII 

rJmt.~= ...... ~ ['j.mJ:"UUliJ.,;, 
r················· .. ········ ------------··· 

r-- --
' 

I 
J 

fa11-Ja01:ui\us 
ftut~Mif-nt1'11ff\i 

-1-a'l'l~ 

fa~rn l £Wl'>'HJ 
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;;J1mUt:J'U1 fl ;;J.l 0 bbGWI..:l~1e:Jci1..:Jfl1~~Ufl'UJl'JtJ fl1~VI1bb Vlci..:JlJ~~flVI1 ·:rJ(1)J'U'5~~lJ 
" 

1VItJ~e:ltJLfl~flUV'I~~~1·lfJ..:J1 U~1ru e:ltllitn ;;J~'If'lU1TV!~..:J1 'UG'Itn'U~'V'lU,f'UU~1flil~e:J -J~'V'l~~l"l~G'I~~-
" • '6J 

b 'V'l'llru ~..:J1 'UV11..:Jn~un'Un;;J~e:J'UlJ1'U 1ti11~'V'l~~~"~~G'I~~b 'V'l'llruMie:J..:Je:J tJ'1n~nu'V'l~~~1'111..:J1 u~1ru e:ltJ'5tJ1 
"' , "" 'U , 

Ji'1m-d'Ub~tJ1n'U;;J1flfltwG'IllU~G'Illll1m,!'Ube:J..:J til..:J~Ut:-.~'U1fl ;;J.ll . " 

nearWith 

nearWith 



.J ' 
VltiCJ 

" .J 0 

VlVl1-:J1\J 

tJ~:6~m~PTm~n 

'V'I.Ii1 . 2547 

~.li1. 2550 

tJ~~1~m~vl1-:J1\J 
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~1 L ~\i) m~PTm~ntJ~'1)'1J1iVl CJ 11i116Wl~'l1 ru-n(;) ?11'1.11iVl m m~fltlll~1 L(;) t~{ 

ll'V!1iVlm~ c.~Pi"tJ1 m B1L.nmnt~-:J\Jfi~U~ll ~-:J'Vl1~tifi~U~ll .. .. 
Pi m~1 vi t1 ~~ ~utJ~ '11 t1J1ll'V!1D ru ?i (;) ?11"ll 1 iVl c.11 m ~ fl tlll~1 L(;) t1 ~ 

ll'V!1iVlC.l1~CJPi"tJ1m B1L.nmnt~-:J\Jfi~U~ll ~-:J'Vl1~tifi~U~ll .. .. 

~.li1. 2547-2548 ~-d1m!ni~CJ Lm-:Jm~ "e-Culture" 

~.li1 . 2551-

U\i]\i]D\J , 

~.li1. 2552 

" 

lJ~~fi1G'l~CJ~~~L~1-ti'CJ1~~\JVl 7" 

~'lhm!ni~CJ Lfi~-:Jm~ "1fi~-:Jm~Pim~1fl11m~mJ1CJ-:J"lle:J-:J1~uli~~ll 
" 
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