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“ File  Edit  “iew Fawaortes Tools  Help ﬁ
NYSEIBM) - Wore Info: Hews , SEC, Msgs |, Profile , Research , Insider _I
Last Trade [l bodyl0] centerDLtable BN ] B[] pedatalllta] | 148 oo og 1599 (E¥aheo!
T2PM 1237 + 1T, (HL 23] 27y [ FOENATmep 0| 120
68 4
Day's Range Bid bsk | Open | AwgWol | ExDiv | #a 1
1 7 5 (] 4
111270 Nik Wb | imfy, | 6090227 | hugs | e fe
52-week Range EamShr | PE | MktCap | DiiShr Field Sep Mow Jan Har May Jul
s53y..1303¢ 403 3022 | 22668 048 039 Small: [ 1] 541 Iy | none 1
8 14 Big: [1d] 54 3m | 17| 2| S| mese ]

Action View Examsles Options Help

METHOD: GET;
URL: "http://finance.yahoo. com/g? s=A0L+YHOO+IBM+CSCO+LU+EBAY +THN+EGRP+NOEAA=1" ;

html.body.center.table[i:*] [

[ tr[0].td[0].B[0] . txt

4 .tr[0].td[0].b[0]-=padata[l].txt, match F[(](.%?):/

4 .tr[0].td[0].b[0]->pedatall].txt, match F:(.%3)[)]/

4 .tr[1].td[0].b[O].txt last trade

4 .tr[l].td[3].pedatal] . txt £ wolume

4 .tr[1].td[1].txt, match F[{](.*2)[)]/ /¢ change %

4 .tr[2].td[0].txt, match /Range(.*)/, split /-/ // Day range

4 .tr[3].td[0].txt, match /Range(.*)/, split /-/ // Tear range

) &
where html.body.center.takle[i].tr[0].td[0].getattr(colepan) = "7"; T'

.Portfolio*.Stock

.Full Name”™
¥ .Market!Name
# .Ticker”
¥ .Last
# .Volume
# .Change
# .Day_Range { .Min $ .Max )
4 .Year_Range { .Min § .Max )
]
S e T T T e R e P e e e
[}AMERICA ONLINE ] <W4F_DOC:>
[y ¥ese L1 @ OJ<Portfolio> b
[ 2o @ [1<Stock Full Name="AMERICA ONLINE" Ti
Gyioz 716 [} <Market Name="NYSE">
[ys, 911,100 e [J<Last>
. ’ &[G <Volume:>
[y-0.79% e [J<Change>
g e [J<Day_Range>
el <l [ ]
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oo o= s [Ksh00] aal gl o5, 4o Wrapper A s oy 31 S WIEN

S 5 0T 5 a5 5550 (5o 313 45 e 503 Slomies Ol 4 Sl 51 (51 45 sames
g i SO 3 IS 3 sel Olge 4 i3S e o5l e penm (B30l g Ll el
femslin o3 S5 gel Slomio plo L1 amio cpl g Sl ol o3ls 0L OT HTML @S ol 1an
535S L Je ol 53 il Slomis o 53 ite OBl £l S 1) (5813 S e e 5 03 S

Al o eiie palie gl gl 4S5 e

[8] 8] Metscape: Soms Country Codes [8]

Some Country Codes

Congo 242
Egypt 28
Belize 501
Spain 74

End

<HTML><TITLE>Some (Country Codes</TITLE>
<BODY><B>Some Country Codes</B><P>
<B>Congo</B> <I>242</I><BR>
<B>Egypt</B> <I>20</I><BR>
<B>Belize</B> <I>b501</I><BR>
<B>Spain</B> <I>34</I><BR>
<HR><B>End</B></BODY></HTML>

[Ksh00] WIEN (s 55 sl g o amin S 5 sl @i50d 1 VY IS

Positive Sample Pages
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<HTML><TITLE>Some Country Codes </TITLE><BODY>

<HR><B>END</B></BODY></HTML>
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——  OntoGather —
Class: | digital_camera | >
2
Ontology properties: | price, name="1XUS", model | 1
>

i @
i g
Result properties: | price < 270, model | <
&

A ;

sather! = = =

= = =

E I
Result: 'g 4
]
7 >
N 6
# price model source <
1 269 Digital Ixus 60 http://www.amazon.de 4
v
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DataExtractionEngine
Config paramasrs Anhlic vedd doBxtraction()
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loadad

component=

ExtractionPlan

' | DocumentRetriever
I

I DocumentStructureRecognizer |

Extraction
Algarithm

I
| DocumentStructureParser

< | ContentFilter
uses

| ValueRecognizer |
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I ValueMapper |
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DocumentRetriever
URI I:> public Iterator retrieveDocuments() I:> |

Single
—_— DocumentStructureRecognizer Multi
ju— E> public DooumentStructureParser getDocunentParser (Document deoc) E> Tabular
Hierarchical
f— DocumentStructureParser
j— E: public Document parse(Document doc) E:
wp . Price:
Price: ContentFilter $4E52.00
=br=
452,00 I:D public Document fillterDocument (Document dog) ED
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Price:
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% ValueRecognizer Keyward Valus
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ValueMapper \‘,as
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OntologyWriter
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puklic wold writeDataInatance (Writer w)
Ontology
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o313 PO Bl Lo (g3lgniy hg5 53 il pasiie OF sl hos ala Jo ol B s S (5l
Aol Ao B i o 3o Okl amt oS ne cpl 4 3L o ond O e (5T alin 5 (ol
L 5S o5 oo Wl Glbl ax s w1y pls o3ls G L o walie 015 o o5 5 (i 35

.JJ:f)\J_% oaleul 3) 0 C|J>'=:...u| .L:_lb.é aslsl s -’:’-’Jlsg;-:;lef Q)b;.od\_gwfa;.o&gj

gl Aol 5 el okl = Extractor Jsile v 5 kb |3 Cwd )3 ol A5 WDML ;L
s go (5 ALl S B s 1y Sledbl p3BI B el 3B Js3le pl cimen 33 8 o st O

ol 1)

S Ml Ll sls 0 58 sbs adlgn 51 SO a2l Sl el 4 oy sl i 2

sy aeal s ol (36T 55 s WDML 0L b jae 4 cadsl ol

o
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Wrapper < 5 0L *WDML -Y-¥

gl O sl s XML 5 o 5 (o IS <lis 0Ly & (WDML) Wrapper i 25 0L

S Do 53 e S ks AL e L Wrapper sl ol 5 g Sl sl del3 05,5 e 0Ll
i |y gl Aol Bl a8 WL 0L el Sl eslinal b s gy dealpt 3B 55 018
2 s aeil Ll O Olomio sl L Bl Y ol sl el B xos sl (sl andl aules
B IS [ B L PV W PR VE SRV P B R PR EI P W ]
oD 5 5 L 5831 Ol L osls ptuled st 5 sl (63 0UT 51 slinal g5 cad o) 5501

D T B sy oS B jme |y (ol 0L ol Sl e ol s Gl el byl 55 L
) gl Al el 3 WDML &S il 5l S 3ok 5lidas (g | b sla (siajls o 23,5 ol
el 0bs 5 0l e ol cals el (Sas das e 0L HTML ls Lb o lle CIB s

ol Gla 0b3 3 a8 s)ls ol S5y 5 a3l WDML &S ol ol i 0l oo b 5 45 asui]

'("L).bj'«fgfdl'.'). gl sl L;}:’) e a aslsl )3 ol s g

5 B U alie goltle shls WDML sla |6 . iles o 55,0 XML s b 5| WDML

<?xml version="1.0"?2>
<WDML ontology="">

</WDML>

3T 3 5 s oMbl & 4 WDML L6 s b sl oY ol Sae D351 a8
39T sl L |, WDML oLl 5l ontology <ols s s b jshite s s glrl ) s

'Jj"".’

Wrapper Difinition Markup Language ”°
oY
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<wrapper> OLaJl L Wrapper ,» .Jil Wrapper Lo L & ol (il o WMDL LG »

C‘ﬁ“‘th L;LG}'\L‘L.E.JJA .Labj&rl.' U'~1| Ml.»umr_&ﬁrbééb‘} J..ZLJGMUMLA

<WDML>
<wrapper id="CellPhone">
<resources>
;}éesources>
<output>
;}éutput>
<htmlbody>
;}ﬂtmlbody>
</wrapper>
</ﬁﬁML>

Sl e < o ¥ el (Wrapper a

LSJ)))C)‘M.MJL;J&A o
o B im0

gl § iyme 0

ol o Gsb sle i LSS e e O

LEBY Ol Koes u.é,a.o—\—"—f

La OF 311 Sledlbl o3l b a5 A3l o oy Slmies 51 (6 48 gazmn (S35, Slkites 1 shate

dmio A 34d a0 aseie<tesources > QLI L (63,5 Oldaes i WDML s s ges )
aseios <Url> Oladl b 5 b Sl oysl 338 o pasedoe Ol url sl 5l eslinad U o oo
53,5 | =] @udmﬁuﬂwuupwWx%w)ﬁxb:JWrapperﬁ‘\su,;U 5 g
sl iy 53 I il e ol i sl alie Sl sl Ysans Syl 4 a5 L 3
L 35,5 St b me IS Sltle 55 U8 5 ged eslizal * 52 Gy 5l 0l e aline Slmio

oy
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<wrapper>

<resources>
<url> web page url (include wildcards) </url>

</resources>

</wrapper>

O Il e i Sledbl gl il sl US O pems b Sl eyal 45 Sl 4 5 L
s 4yl Wrapper (3555 Ol e 4n K750 amiv iy, 31 Jle U3 dgled anxl o XML o

J>J§
<wrapper id="CellPhone">

<resources>

<url>http://www.gsmarena.com/sony ericsson *.php</url>

<url>http://www.gsmarena.com/nokia *.php</url>

</resources>

</wrapper>

Cols L amiwo o 5 adls 552 5 www. gsmarena. com Culu )3 oS Jl=io (&4 Jls s

Wrapper (s335,9 Olsme as |y L3 s m= .php ¢4‘5eii:tgji:nokia__Q sony ericsson_

S oy

o A (P —YYE

23 et 5 G e SO cos ) Dbl bl sl ol 3 gl ) e s Wirapper
Jsde> S L sowl axml |6 S s Wrapper > 5,5 Ol5 o WDML s s 50 5 &

33,8 %y Doy pea c<OUtput> QLI L sl sl (i eSSl SSL

<wrapper id="CellPhone">

<output type="owl/xml/database">
<connectionString> A connection string </connectionString>
<schema> existing schema file name </schema>
<destination> output file / table </destination>
</output>

</wrapper>

http://www.w3c.com '®

oY
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)'|u_<iL|§¢)&S¢WtypeWWQ‘)@)?C}JQFJGQJAS))EL«A

e>u:_w|6>.-b>'-@_;¢ﬁ|j|Wrapperd>.-b>'-Qb;_c«_gxml‘_}iu&iq_iﬁjc,ﬁ@_q-:xml J
L1y (x8d) LeSul ol a0 by e Sledbl cl O 5l eslizal &oygm 55 5335 0
3 ged s <destination> oLl Lo 55 1, 5 & LB s <schema> OLJI

o ol s el IWrapper s 5 Olge 4 3T i s S towl e
OLadl o 5 1y aals (50T LG 0 by o Sledbl (b O 3l aslizal oy 53 5355
3 ged s <destination> oLl Lo 55 1, 5 & LB s <schema>

9 555 g oslawl Wrapper 5,5 Cgr Sledbl SO G i o0 S database o
Olall i 1,V dlasl ey ay by e Sledbl sl O Sl esleal &ys o 5o

.3 305 xS <cOnnectionString>

eFis Wrapper = 5,5 Ol ge 4 Products sledbl L sl CellPhones J gl 55 Jls s
:g;.w‘ okl

<output type="database">

<connectionString>Provider=SQLOLEDB.1;User ID=?; password=?;Data
Source=?;Initial Catalog=Products</connectionString>

</output>

! Al R PPN S A

i 830y Do e b alie s bl G s 2l Sl del 8 WDML s

eed 3 (Jadr Gl A L) als (3T palhe 5 esls pM1 s C 3K Slkes 33 8
i 5 g <attribute> 5 <element> gla OLJI I Ly, cpl sl cims B s bl
515 <htmlbody> oLl 51 eslinel L Cos tomis o Sl Cis 55 550 s eolizel HTML (cls &5

D g & @J..:; (HTML sl s <body> &)u) a0 u:“’”

<wrapper id="CellPhone">

Connection String
00
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<htmlbody>

</htmlbody>

</wrapper>

Jd_s <attribute> 5 <element> sla Ol 3l eslizel L1, ST HTML sl &S 51 S Ja sl 4
OLJl 09,5 s <elements> oLl s e e S s il Ll Cgx =S o Sl
S5 o 2l A Wl e WBGTHTML lstle s s e cpioman led oo 3lizal <element>

e OLaS <text> oLl Lo 5 L 5 s (% WDML 55 J L,S 55

<htmlbody or elements or record>

<element name="" cardinality="">

<attribute name="" value="" />
;éiements>
</eiéﬁents>

</eiéﬁent>

<text bind="" pattern=""> a free text </text>

</htmlbody or elements or record>

S el name oo pa st AL cardinality s name "o s> 53 syl <element> OloJl

Lﬁ_ndun_!g;)u.))j_na_i_?éb; |))l>=AL§LA)|J.<J' .>|Ja5cardinality)e.>;d_é}u b ;.J)W)J
sde O 4 aIlasl8 Slus 5 Bl olie < mlos S (gl e G Lgd pand Sopm 3) g
Sl o O sl S e 5 i a3 )8 (Sl 25 iy Sl (Aipd o a3 5l

A3l o0 Sl 5 s Blis aJlus,lS oS das e oL

http://www.MySite.com/CountryCodesl.htm .31 ;s 45 S o 2 o sl L3

el o 44‘\‘)‘4}{1)‘.}&.3@“ 4&)}35.)5@

Country Codes

Iran: /00
Twkey: /20
Japan: 130
UK 140

end of hst.
b 5528 IS Cond = o dsed amin VA IS

of
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s CountryCodes3.htm 5 CountryCodes2.htm sl (5,555 Sl 45 AcS PR e

S Bl o O5STdas e QLS s j5dS pla IS a5 Wgls sy O o L alls 5 o8
5 IS ile SLedbl SSL Jsdr K 53 503 S I (g Dlmts 3l LT S el en w0 | a5 5i8

01:
02:
03:
04:
05:
06:
07:
08:
09:
10:
11:
12:
13:
14:

("“S SIS
Country Name Country Code
Iran 100
Turkey 120
Japan 130
UK 140

s 528 U8 (65l 0503 T 4ged e (Y IS
Aoled a5 O 58 asis HTML S 4l skt oy

<html>
<head>
<title> Country Codes</title>

</head>

<body>
<h3> Country Codes</h3>
<B>Iran: </B><i>100</i><br />
<B>Turkey: </B><i>120</i><br />
<B>Japan: </B><i>130</i><br />
<B>UK: </B><i>140</i><br />
<hr />
end of list.

</body>

</html>

L U5 L s body SO 0gss Sl yms L il (S sl (gl Ad 4 oS hailes

Country Codes c_U e 4 i QTQ)JJASML}JI’I3 &&uﬁ‘lﬂ}.ﬁ;&:#ﬁ L, QY

WDML QL:)).) ‘)éﬂ&‘ﬁ)‘)s‘))" M‘)D- LS)‘JQ 44.al.~';.ﬂ C)Mﬁlﬂwuﬁ).)&ju_i‘ .J)‘J‘)‘J:%

<element name="h3" cardinality="1">

<elements>
<skip />
</elements>

</element>

ov
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Q&LA\A{)L{{‘&J)J}%UW)U}M 4_ij>r_.; rl{;ﬁ).}éw‘ﬁ)‘)}w J\Méﬁﬁﬂﬁ
Ol cpl 8 LT 51 s 15 5 4 5 Country Codes (sl yims U ize O 05,3 53 45 oS o 3,55 2 h3 ol
S <skip> LI 5l eslial L il 5 e ol sy il pod ) sl Cgr Sl £ 55 mn gl

Lo S a6y Bllaall CLB LB Eel e pl oS G 0 055 Db s

g dal gt el S ge Olisen Wrapper (gl | amis 5l 250 pl Ol gims i L oS

<element name="h3" cardinality="1">
<elements>
<text> Country Codes</text>
</elements>
</element>

e S5 ol Ol o ayls 513 cmeani; G ol 0gps S il od 5B s & ala V Lo
B3 IS 55 D)y

<element name="B">
<elements>
<text>Iran</text>
</elements>
</element>
<element name="i">
<elements>
<text>100</text>
</elements>
</element>

<element name="br" />

S 4 Ls 5528 1S 52U a8 il LT 51 Ll sy Aslpt 35 08 L slas 55 )0 BA bjlas S

e o Pl 3 g | B8 Sl ple (i sd <3S CountryCodes J s

<element name="B">
<elements>
<text bind="CountryCodes.CountryName" />
</elements>
</element>
<element name="i">
<elements>
<text bind="CountryCodes.CountryCode" />
</elements>
</element>
<element name="br" />

OA
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J))j‘)u_ﬂ)‘&_ijkMJJW‘)LAJEJJ}AJ)J}LSLA .)))S)\' v .b)lﬂ.%éb))
|y JJ}SJaJ).buQJJu<record> OLl sheslanal U (g5l g0 o 53 sl o 858 IS (glyls ids (la
A_?j:)_gc\_&;&_i\g.Lib.wl.m;sgubgu‘wéjpmjwv\s&Q;Jﬂz&ié\j_

el iy a5 5535 Sy U5 ped 1 (3T pagie ) Dt G sla 3,58, 8 s

<elements>
<record bind="">

</record>
</elements>

Sl IS 3 Doygeas 1V BV bk Ol e <record> oLl sl eslanal byl b

<record bind="CountryCodes">
<element name="B">
<elements>
<text bind="CountryCodes.CountryName" />
<element name="i">
<elements>
<text bind="CountryCodes.CountryCode" />
</elements>
</element>
</elements>
</element>
</record>

b G o O 505 e I ZlAel S Sledlbl b las s niledl S Ll 5lacale s

Ziip uf<ﬁj C{Lrﬁgﬁ;>q S)9m a0 WDML uﬁu? As.st

<?xml version="1.0"?>
<WDML>

<wrapper id="CountryCodes">
<resources>
<url>http://www.MySite.com/CountryCodes*.php</url>

</resources>

<output type="database">
<connectionString>Provider=SQLOLEDB.1l; ... </connectionString>
</output>

<htmlbody>
<element name="h3" cardinality="1">

<elements>

<skip />

</elements>
</element>

04
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<record bind="CountryCodes">
<element name="B">
<elements>
<text bind="CountryCodes.CountryName" />
</elements>
</element>
<element name="i">
<elements>
<text bind="CountryCodes.CountryCode" />
</elements>
</element>
<element name="br" />
</record>
<skip />

</htmlbody>
</wrapper>

</WDML>

b bl Sl sl alST a5l 2w &y smy WDML bl 58 0 ais o5 slailes
Ssle il 1, WDML a5 dul b aS ol OF 035 0pl 53 e sla lad 51 G 1 5,1 HTML

.vﬁl.u'

)J.JJJEJSSLB‘}AJUA\{.ELJJUJW&L))&;US&LiiUw\p'ﬁ&amb\j&}

ot e DT I 5 58 oS Juld 5)ls 13 B 0Ll 515 55 a8 e 558 o slss o555 s
el el (S oy Slmis b o 5 oS el Slally ) STl b ol AL
g S 5 e p(5ij{L;u:ﬂb|r>u|¢ﬁ|¢;w|¢§;w s Q‘5>>J§43Lb|uguiﬂb|rvu|Ag"QHU

g u;eab QLZ¢5P£)|X(Jéjcx,ije¢;)}4q Jjéumg_gi;Lq|yjmkndukdﬂf& "

b L adsl Sedlbl D3l S G g sla a5 aS ol OF 2l sl (55 il 5l S
5T iy pln 3 BLLT ) sl o (NFA) ™ alas 2 GBLUT Sl oslinl Lo sl sl
. . . . . . .7 . 0o va Z . ..
Lw‘&SL@J)MLJMWDMLJ.LUJJQ‘JML;%JMMLSJLS.') JJ;J&#‘C‘N‘
23 e 3 0303 gl ol | Sl &55ET LG 4 (ontology s szt 5l eslizal L) WDML LU
23 e ol &5AET s ks se oS el L 1 text 0Ll s pattern Cow past L5 &) 50

o

Non-deterministic Finite state Automate '*
35 el Sl gl 3T 5o oS ey 5o i 3 [ NFA Sl eslinal b s S iy b Lol o iy Sl

[
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35,8 eoesliial J.(.J”«NFA)'\ij 5 sl dle ol s

Property:
Country Name Symbol :

R C N ©

s 5525 pb ol sl g k503 NFA S Y) IS0

Ol gl el 3T e ism 3 [ NFA Sleslinal L b Sl s o5 a0 bogs o Sl
o3l |y 355 SCa NFA o o sl (51T 51 oty cad ol bl g Lo byl 55 38 ol

<pattern id="CountryName">
<NFA>
<node id="start">
<edge propertyvalue="CountryName" target="S1" />
</node>
<node id="S1">
<edge symbol=";" />
</node>
</NFA>
</pattern>

erWDML Jﬁl_é);déj_xsjl.@;:w A Al g sl C|J>'=:...u| L;jjjl:j‘_}il_é); TR L;jfﬂ
ot pll | Sl &5PET LL & WDML 0Ll 53 Yol a8 sl 0 555 sl o
<WDML ontology="MyOntology.owl">
:Vﬁwu_a&;:av_ab C‘fsﬁ“"éﬂ‘
<text bind="CountryCodes.CountryName" pattern="CountryName" />
4 4Sols WDML LU 5 s sulil = | 2 5nd RSRCIRRT Tl o A RUES | CRRUSc g JUNRY
— NFA Sils Iy 0 |y (ran: Jle Ol ge 4) (635,55 axdy Ll o |, Company Name (s S|

{"Iran", A_GW)GJJSLSJ;{MLAJMJQMSCEJJJ b (S35 4y U;‘_s‘ 4&}3 Jo—‘_} A

4 5 dl e Country Name (¢l |, Iran o jle NFA Gsls o U e a0 (S35 1, ")

V_L)L)J_: L5‘1\A’])ML LSLA Jﬂb)‘ °'>L1:M|LC|J'>L:M| J..a)) @J.JJMJMU:M‘)J

£
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WDML i sslisul b ol el ~f-¥

5o amio Ob gme WDML B €655, 5 4w Extractor J 55l OntoByOnto (e 9
oled! (WDML BE ol ;ﬂ_ij.xj C\fq-.}'_w‘ J_Gb:é )‘ odlarusl L») GJJS C,JLLJJ b C‘fn’.’...u‘ LSJ)‘SU"T

Mﬁ&f}f‘).)‘w dBM)eJ;EﬂfL’A‘M‘ bj.lé_'y.))jﬁ

Extraction
Ontology
Web
Page Extractor
Content
Structured
N Information
WDML

Extractor Js3le :YY JSa

Sl sl Extractor Js3le 10 Qs o iy 8 (5555 &y gy WDML s ol sl (55531

HTML o sty wlal o oy sl ol das o LSS 1) (655,5 ©op ambn 2550
Lloy o b Gb 5 Skl WDML sl (6580 ool 2 Jsile (l g 35 0 S50
S 01 C3l g 3 iled 3555 text Oldl 4 sl 6831 55 Shley cpl 53 o8 8
3,5 sk s skl 511 0T Jsbas e d(daie 59T 51 o pgin 1) dmie Jsut 51 alid
305, i |yl aal Sl caalsl s S e ailol ads 2l sl Sl ae gorme 53

g Aol (2, -V -¥-¥

Sy w‘WJGJ\_&: .>L>r_“|| (HTML 4 e Q}’-JJ) Q})J&ié.)))) u)s\muﬂlﬁu\f U;‘_s‘

Q)HJJ .Jsjju_ndl_..u)‘ L;’I...'Lf)l_» CU&{MQT}J > 45 40 L;L&)’U;‘ ry\:‘ﬂ C‘fé’w‘&@#«é))})

- s\j.).))g& o),:?'-..) <bind, value> 3 e C)) 3l 4L gaze &:’)J ok CbDL:M‘ SleMb| RGIrL PV
ged Jize 5 4 WDML s el jasede Cu b L1y 0f O3

5Y
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public class ResultValue
{
public string Bind;
public string Value;

C,:al_w4_3J_:E\j.?d_n)'l_:}Q)MJJJMQJLAQ@C}&}AJG)B‘QRJ&JJ&M

Cos Cale s Al gla OIS S oae 4 i el s aglad axxl s * CodeProject

abstract public class HtmlNode
{

}
public class HtmlElement

{

: HtmlNode

public string Name;
public HtmlElementCollection Nodes;
public Attributes Attributes;

}
public class HtmlText

{

: HtmlNode

public string Text

(1 o S oo Ol el 5 ge 4 s

Lsl o HtmlText g3l HtmlElemen e Html 4 o0 o3 gla o S elad

g e oslial OF ls e Jioles ¢l » HtmiText s Html gls &S 2l gl HtmlElemen

0 s Y":Uj_<“ Q_U'Lﬂ oo e e e3ls 0L ParsTree rl.;.., Sl Uoys el sl s

Zw|

01 public bool Extract (WDML W, string WebPageContent)
02 {

03 ResultValues Result = new ResultValues|();

04 ParsTree P;

05 P = Build ParsTree (WebPageContent) ;

06 if (!DoExtract (W.htmlBody, P.body, 0, Result))
07 return false;

08 W.WriteOutput (Result) ;

09 }

CJl_:.l.o.P J_«SL5_A|J_>-\ b Hﬁﬁ@:’-))@;ﬁu)f’w} O .19.5-).) 4.:.5)‘ ;ﬂ_“a)la.';)‘w‘é)ﬁ CU

Dyl poaihp g 53 (WDML IS 5l kg SO W eyl b 5 0l

Y

http://www.codeproject.com/info/search.asp *°
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S 3 b oS W) el sl (6 81 s g0l o8 ts3505 elk slex DoExtract o

SIS g ) 4 gozme 5 (PIndex) P a3 5 gls o 8 o > 25l g0 Joe (P) (s3505
Sleslewl WP o, 8 0l 3 ilas (@b opl ol aiby uS e Sl s | el ol sl Sl
b Ll ansls Wil o W oS 0I5 5 48 s o S sl o5 JKG il o W o e iy a8 s S

=
[ po J[ pt J[ .. J[ en | [ skip | [attribute | text | [elements] [element]

W 5P Ol b avlie: YT IS

53 e LY P A0, S el o Wi 1 0T byl 53 &S W i3 gla 6 8 5l eslinal L

oS oo oon s s e S SIS s edmis (sl o i1 OF Ll

)egjju_nj_léjg_éj_.pPxjjééueﬁgww)ﬁjhul{skip@_}jhwie;f;ﬂ .
.(._:;SLfdmj_m(PxjjédJ}T)nA{\)pIndex Sl
ej_fﬁugﬁfWp%peuwwjtm¢upattribute@;)-uwieﬁjﬂ .
Asb el pi
L Lbpi e Jldde 5 ooy HtmIText ¢ 5 51 L pi o S il text g 3 wi oS S| e
i 2 bind o Wiie S (gl 4S5 50 53 iz AL ol (L8 8 W e e
335 o Lol Oy 48 gezs 4 bind S s 5pi oz i oI AL ol
‘.x_:up&:jfj|ﬁj&ié)l>°)§@_}&gu_go.-j:l{‘ul{elements&;jhwi°J§J§| .
pIndex )l | 5l 5,5 LP oS swi <N sl » |, DoExtract b0kl b
S S AL S
=lppie, S ol Ll o, 5 oyl (name) ol o L elements ¢ g Sl owi oS S| e
S el s e (a8 Sl 5 Bl 4 a5 Ll ot s 3L
g L)pie, S Lwi SN Ll silas 5l Oluabl Cg DoExtract =t o
Byd o B PO 53 3 g ge SOl ] Sl 5 (Pl A8 S
(ﬁ)w&bé\bb&prl’ldCX)ﬁ)}&é@&j}@ﬁ@«l)).) o
(piZP[pIndex]).(._:;Swalxn I, gl pl ©

4555 ool pINdeX g5k 8l

al
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4L5‘9J J)‘j.ﬁ)'\ &-j}-‘“))j‘ Syl D |4J)|6\S>‘9_~3L’arw c,.:s.éj.al{DoExtract CU L;‘")MJJ
ol Li“u)ffP Ju)}.%él.b cﬁrl.«]«ct;ﬂcjjp- r&AJJA.:JU) .>.>J§ LF’LL))‘ QM)JLAWLEAM

AEb (P ol 3 slass) n il pIndex gsle 4 il

01l private bool DoExtract (ElementCollection W, ElementCollection P,
ref int StartIndex, ResultValues Result)

02 {

03 int pIndex = StartIndex;

04 Element pi = P.Count > pIndex ? P[pIndex] : null;

05 ResultValues tempResult = new ResultValues();

06 foreach (Element wi in W)

07 {

08 switch (wi.Name)

09 {

10 case "skip":

11 pIndex = P.Count;

12 return true;

13 case "attribute":

14 string atrName = wi.Attributes["name"].Text;

15 string atrValue = wi.Attributes["Value"].Text;
16 if (pi.Attributes[atrName].Text != atrValue)

17 return false;

18 break;

19 case "Text":

20 if (pi == null || !'(pi is HtmlText)) return false;
21 if(wi.Text!=null && wi.Text!=pi.Text) return false;
22 string bind = wi.Attributes["bind"].Value;

23 if (bind !'= null) tempResult.Add(bind, pi.Text);
24 break;

25 case "record":

26 while (DoExtract(wi, P, ref pIndex, tempResult))
27 o

28 break;

29 case "Elements":

30 if (!DoExtract(wi, P, ref pIndex, tempResult))
31 return false;

32 break;

33 case "Element":

34 if(pi == null || wi.Attributes["name"].Text != pi.Name)
35 return false;

36 for (int i = 0; i1 < wi.MaxCardinality; ++1i)

37 {

38 if (!DoExtract(wi, pi, 0, tempResult))

39 if (i < wi.MinCardinality) return false;
40 else break;

41 pIndex += 1;

42 pi = P.Count > pIndex ? P[pIndex] : null;

43 }

34 break;

45 }

46 }

47 if (pIndex < P.Count) return false;

48 Result.Add (tempResult) ;

49 }
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<class id="Product" abstract="true">
<instancename property="ProductName"/>
<properties>
<property resource="Brand" maxcardinality="1"/>
<property resource="ProductName" cardinality="1"/>
</properties>
</class>

<class id="CellPhone" abstract="false">

<subclassof resource="Product"/>

<labels>
<label>Joulygs0</label>
<label>_i43</label>
<label>mobile</label>
<label>cell phone</label>

</labels>

<properties>
<property resource="NetworkType" cardinality="1" />
<property resource="Announced" maxcardinality="1" />
<property resource="0S" maxcardinality="1"/>
<property resource="Size" />
<property resource="Weight" />

</properties>
</class>

3yl s 5 sl s iy e OGS s s

\4



www.collegeprozheh.ir js_: s

Led 5 M0 hos 38 ol 5o OIS G Gl i S ChlB i 0
el ok 4 S L 5s ST gla eslizal Cog

S i pLS0s 3 sl i S O e Sls gt 1O g @
72 Gl Al o Gleo et am Juld S e 45 050 e pasne Ll 38
S5 93 dyed paFie aa |y OF Sl adlysyl8 5 Blas s S il oo sa
Olse a3l o Calg OF ST Slade 5 o OF Bl e (adlys S uns e
Sleo gz glls CellPhone LS il odsl (353 (65T 4SS 5 a5 shailen Jlie
201508 5 055 Jole s 0S5 Aols

g 3 e At sl Sl e ol b5 68 ol e s wiged S pL e
raie ol G b Sls pb sla S se 5L S s L s el sla Cos s 5o
WJlie Ol w5 il i ob (shls 38 OF 51 s 50 52 ot 5 0250 33
Aile Bl b 4 pmmte oL S5 Shils Ll dgae pa ol en s gla 5 S wals o
o s 5 W810 5 K750 N70

b oW ple la Cospdone 5 Dls pa plad Wl5 0 WS 16 &)l Cools @
Adly o amls (30T i o 55 ge gl kB 51 S s Sl 3 Sl e
1555 Al 53 ) sy @IET Ol e Jald bl sl 50T 55 s

.Jj,«.'a rl&.}‘

o s> ‘_}.nl_&‘\_il_g.x.il_:j.xb&éb\; el 4 Ll o IS G s il a5l

Sl o Ao 53 asde e SO Kl ol o gl 51K e oS el

Ol g iy a5 —Y-Y-0

La Co gzt 358 0 s o OIS 4l C)lp'-jal_fue- & 3as (Property L) oo gua

A3l e g Ao 3 pasiie lie SO L olee oyl pen 5 o3 g gl Sl (5Tt e
bl s el ledbl Oy Sliw 53 Sledbl bl ogw 5l Ll b oo st Chio 5 S
i 3 (S ASS s S e sl asls edige SO 3l e cpl D3 Conl e 1 il

:g;.w‘ oLl o.)‘.) QL..';.: |]"AJLUL5‘:’)§L§LA g;.:...pym-

Named Entity *’
\A



www.collegeprozheh.ir js_: s

<property id="NetworkType" datatype="">
<labels>
<label>network</label>
<label>band</label>
<label>usly woilsyi</label>
<label>a5L</label>
<label>a4sui</label>
</labels>
<disjointwith>
<property resource="" />
</disjointwith>
<pattern resource="NetworkType"/>
</property>

<property id="DisplayType" datatype="">
<labels>
<label>Type</label>
<label>Display Type</label>
<label>g s i</label>
<label>g s 4xiw gislai</label>
</labels>
<regularexpressions>
<pattern>.* (CSIN|SIN|TFT|TFD|OLED) . *</pattern>
</regularexpressions>
<disjointwith>
<property resource="" />
</disjointwith>
</property>

<property i1d="Size" datatype="SizeClass">
<labels>
<label>Phone Size</label>
<label>Size</label>
<label>slsyl</label>

<label>;,lw</label>
</labels>
<pattern resource="Size"/>
</property>
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<pattern id="Size">
<NFA>

<node id="start">
<edge propertylabel="Length" target="LxWxH" />
<edge target="LxWxH" />

</node>

<node id="LxWxH">
<edge propertyvalue="Length" target="xWxH Value" />
</node>

<node id="xWxH Value">
<edge word="*" target="WxH Label" />
<edge word="x" target="WxH Label" />
<edge word=",." target="WxH Label" />
<edge target="WxH Label" />

</node>

<node id="WxH Label">
<edge propertylabel="Width" target="WxH" />
<edge target="WxH" />

</node>

<node id="WxH">
<edge propertyvalue="Width" target="xH" />
</node>

<node id="xH">
<edge word="*" target="H Label" />
<edge word="x" target="H Label" />
<edge word=",." target="H Label" />
<edge target="H Label" />

</node>

<node id="H Label">
<edge propertylabel="Height" target="H" />
<edge target="H" />
</node>
<node id="H">
<edge propertyvalue="Height" />
</node>
</NFA>
</pattern>
ukj&_.:\).) w\ondggoﬁd\j&bé\ oﬁdﬁ&o.&) éﬁﬁ JS).) 45)).14.&0.&
uﬁ)Mb&&'oﬁle{‘lﬂoﬁé\))JMb&woﬁoudlf Target C/.y.pj.».m-
b pd Celog J;M\?JJSAAL;lilioﬁd.gbéjle-w_jﬁl{w|xTarget Cns g2 4S (¢l
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<pattern id="NetworkType">
<NFA removesymboles="true">

<node id="start" >
<edge word="UMTS" value="UMTS" />
<edge word="HSDPA" value="HSDPA"/>
<edge word="GSM" target="freq"/>
<edge target="freq"/>

</node>

<node id="freqg">
<edge word="1900" value="GSM 1900"/>
<edge word="1800" value="GSM 1800"/>
<edge word="900" value="GSM 900" />
<edge word="850" value="GSM 850" />
</node>

</NFA>
</pattern>

e Ly SN G 63555 g 3 2 G313 3 e e 50 0 e el S shilen
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<vocabulary>

<property resource="Brand">
<domains>
<domain>CellPhone</domain>
</domains>

<words>
<word means="SonyEricsson">SonyEricsson</word>
<word means="SonyEricsson">Sony-Ericsson</word>
<word>Nokia</word>
<word>Samsung</word>
<word>Motorola</word>
<word>LG</word>
<word>Alcatel</word>
<word>Panasonic</word>
<word>Simense</word>
<word>BenQ</word>
<word>Philips</word>
<word>NEC</word>
<word>Sagem</word>
<word>Pantech</word>

</Qé£ds>

</property>

</vocabulary>

L;")".‘.'.’Jj’.'j"’éu°>|‘>4'“'>-'JJC*€'>-'L5‘;))‘OK5|)WJ@A‘>}J‘L;““"z")éj'é JS).) ASJ)JQJL«.A
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s 245 SonyEricsson o}l 4 |, ol s 835,59 > |, Sony-Ericsson QJLT;W&:JLQ
)J_J:L»L;.uGMW)JQK)"‘)MJ)M‘MJJ‘}AWWLQJJu.(.MﬁJLS.AASQJ\Js\;-jJ
L Ty L o315 S am by e Co g B o Sl s polis ol
sIBrand Cop gn s 4 by w08 5 Nokia SonyErricson gla o}y 45 cosl odd S5 Cl 10
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<?xml version="1.0"7?>
<ontology about="CountryCodes">
<classes>

<class id="CountryCodes" abstract="false">
<properties>
<property resource="CountryName" cardinality="1"/>
<property resource="CountryCode" cardinality="1"/>
</properties>
</class>

</classes>

<properties>

<property id="CountryName" datatype="string" maxwordscount="3">
<labels>
<label>Name</label>
<label>Country</label>
<label>Country Name</label>
</labels>
<disjointwith>

AY
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<property resource="" />
</disjointwith>
<pattern resource="CountryNamePettern"/>
</property>

<property id="CountryCode" datatype="int"
minvalue="0" maxvalue="1000">
<labels>
<label>Code</label>
<label>Country Code</label>
</labels>
<disjointwith>
<property resource="CountryName" />
</disjointwith>
</property>

</properties>

<patterns>

<pattern id="CountryNamePettern">
<NFA>
<node id="start">
<edge semnatic="Country Name" target="S1"/>
</node>
<node id="S1">
<edge symbol=":" />
</node>
</NFA>
</pattern>

</patterns>

<vocabulary>

<property resource="CountryName">
<domains>
<domain resource="CountryCodes" />
</domains>
<words>
<word>Iran</word>
<word means="Iran">gl I </word>
<word means="Iran">Islamic republic of iran</word>
</words>
</property>

</vocabulary>

</ontology>
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public void GenerateWDML (WebSite, class)

=
I

An Empty List of WDML
P = List of Pages in WebSite

for each ( Page pi in P )

Done = false;
for each ( Wrapper wi in W.Wrappers )
{
if( wi.Match(pi, class) )
{
wi.Resources.IncludeURL( pi.URL );
Remove pi from P
Done = True;
break;
}
else

wi.Resources.ExcludeURL( pi.URL );

if( !'Done )

wrapper = CreateWrapper( pi, class );
wrapper.Resources.IncludeURL( pi.URL );
for each ( Wrapper wi in W.Wrappers )
for each ( url in wi.Resources )
wrapper.Resources.ExcludeURL ( url );

wdml .Wrappers.Add( wrapper )

WDML 15 o2, S o
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public Wrapper CreateWrapper ( PageContents, class )
{

tt = Create HtmlTagTree( PageContents );

Apply ExtractionOntology( tt );

w = New instance of Wrapper

pat = CreatePattern( HtmlBody )

w.SetHtmlBody ( pat );

return w;
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public HtmlElement CreatePattern( theNode )
{

if( theNode is HtmlText ) return theNode;
nodes = theNode.nodes;

for( int i=0; i<nodes.count; ++1i)

theNode[i] .Pattern = CreatePattern( theNode[i] );

i IndexOfFirstDataNode ( nodes );
j =1
pattern = null;
while( j < nodes.count )
{
j = IndexOfMatchedNode ( nodes, i, j+1 );

pattern = MakeSimplePattern (nodes, i, 3j);

while( n < nodes.count && IsRecordPattern (pattern, class) )

{

n IndexOfMatchedNode ( nodes, i, m+l );

P

MakeSimplePattern (nodes, m, n);
pattern = ExpandPattern( pattern, P );
m = n;

}

if( pattern != null ) break;

if( pattern == null )
pattern = MakeSimplePattern (nodes, 0, nodes.count);

else

0
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if ( IsRecordPattern (pattern, class) )
MarkAsRecordPattern( pattern );
P = MakeSimplePattern(nodes, 0, 1i);
pattern = CombinePattern( P, pattern );
}
return AdjustPattern( pattern );

}
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public int IndexOfFirstDataNode( nodes )
{
for (int i1i=0; i<nodes.Count; ++1i)
if( nodes[i].Properties.Count>0 )
return 1i;
return nodes.Count;
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The Pattern
Mode Root
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public HtmlElement MakeSimplePattern (NodeCollection nodes,

int StartIndex, int ToIndex)
{
HtmlElement root = new HtmlElement () ;
for (int i=StartlIndex; i<ToIndex; ++i)
root.Nodes.Add ( nodes[i] );
return root;

IndexOfMatchedNode — K5 o F b G (gl 0305 0 5 aseds —¥-F-¥-0

J_i‘é‘f véw)jlﬁbﬁﬁbdl.:ﬁ)) |JUA>UQ'JGJ§L§{‘)|J$ASJ)¢QJTJYCJG)| JAK
ﬁwwwrﬁbboﬁJJUW‘r).}))g

public int IndexOfMatchedNode (NodeCollection nodes, int Sourcelndex,

int StartIndex)
{

HtmlNode TheNode = nodes[ Sourcelndex ];
for (int i=StartIndex; i<nodes.Count; ++1i)
if ( IsEqualPattern (TheNode, nodes[i]) )
return i;
return nodes.Count;
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public bool IsEqualPattern( HtmlNode nl, HtmlNode n2 )
{
= n2.Name ) return false;
HtmlNode pl nl.Pattern;
HtmlNode p2 n2.Pattern;
if( pl.Name != p2.Name ) return false;
if( pl.Nodes.Count != p2.Nodes.Count ) return false;
for( int i=0; i<pl.Nodes.Count; ++i )
if (!'IsEqualPattern(pl.Nodes[i], p2.Nodes[i]))
return false;
return true;

if( nl.Name
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public HtmlElement CombinePattern( HtmlElement P1l, HtmlElement P2 )
{
HtmlElement root = new HtmlElement () ;
if( Pl.Name=="" && Pl.MinCardinality==1 && Pl.MaxCardinality==1 )
for (int 1i=0; i<P1l.Nodes.Count; ++1i)
root.Nodes.Add( Pl.Nodes[i] );
else
root.Nodes.Add( P1 );

if( P2.Name=="" && P2.MinCardinality==1 && P2.MaxCardinality==1 )
for (int 1i=0; i<P2.Nodes.Count; ++1i)
root.Nodes.Add( P2.Nodes[i] );
else
root.Nodes.Add( P2 );

return root;
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public HtmlNode ExpandPattern( HtmlNode P1l, HtmlNode P2 )

{
if( IsEqualPattern(Pl, P2) )
return P1;
return null;
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public HtmlNode ExpandPattern( HtmlNode P1l, HtmlNode P2 )
{
HtmlNode P = new HtmlNode () ;

P.MinCardinality min( Pl.MinCardinality, P2.MinCardinality );

P.MaxCardinality min( Pl.MaxCardinality, P2.MaxCardinality );
int i =0, j = 0;
int Countl = Pl.Nodes.Count;

int Count2 = P2.Nodes.Count;

while( 1 < Countl && J < Count2 )
if( IsEqualPattern(Pl.Nodes[i], P2.Nodes[j]) )
P.Nodes.Add( Pl.Nodes[i] );
else

{

int reml Countl - 1i;

int rem2 Count2 - j;
bool Done = false;
for (int step=1l; step<min(reml, rem2); ++step)
if ( IsEqualPattern (P1l.Nodes[i], P2.Nodes[j+step]) )
{
HtmlNode tmp = MakeSimplePattern (P2.Nodes, j, Jjtstep);
tmp.MinCardinality = 0;
P.Nodes.Add (tmp) ;
J += step;
Done = true;
}
else if( IsEqualPattern (Pl.Nodes[it+step], P2.Nodes[j]) )
{
HtmlNode tmp = MakeSimplePattern (Pl.Nodes, i, it+step);
tmp.MinCardinality = 0;
P.Nodes.Add (tmp) ;
i += step;
Done = true;
}

if( !Done ) break;

if (i<P1l.Nodes.Count || j<P2.Nodes.Count)
{
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HtmlNode root = new HtmlNode () ;
root.IsDisjointNode = true;
if (i<Countl)

root.Nodes.Add( MakeSimplePattern (P1l.Nodes, i, Countl) );
if (j<Count2)

root.Nodes.Add( MakeSimplePattern (P2.Nodes, j, Count2) );
if ( root.Nodes.Count == )

root.MinCardinality = 0;

P.Nodes.Add ( root );

return P;
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0l: <html>

02: <head>

03: <title> Country Codes</title>

04: </head>

05: <body>

06: <h3> Country Codes</h3>

07: <B>Iran: </B><i>100</i><br />
08: <B>Turkey: </B><i>120</i><br />
09: <B>Japan: </B><i>130</i><br />
10: <B>UK: </B><i>140</i><br />
11: <hr />

12: end of list.

13: </body>

14: </html>
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<?xml version="1.0"?>

<ontology about="E-Catalogue">

<classes>

<class id="SizeClass" abstract="true">
<properties>
<property resource="Length" cardinality="1"/>
<property resource="Width" cardinality="1"/>
<property resource="Height" cardinality="1"/>
</properties>
</class>

<class id="DisplaySizeClass" abstract="true">
<properties>
<property resource="DisplayWidth" cardinality="1"/>
<property resource="DisplayHeight" cardinality="1"/>
</properties>
</class>

<class id="Mobile" abstract="false">

<subclassof resource="Product"/>

<labels>
<label>Juluge</label>
<label>_iy3</label>
<label>mobile</label>
<label>cell phone</label>

</labels>+

<instancename property="ProductName"/>

<properties>
<property resource="Brand" maxcardinality="1"/>
<property resource="ProductName" cardinality="1"/>
<property resource="NetworkType" />
<property resource="0S" maxcardinality="1"/>
<property resource="Size" cardinality="1" />
<property resource="Weight" cardinality="1" />
<property resource="DisplayType" />
<property resource="DisplaySize" />
<property resource="RingtoneType" />
<property resource="BatteryStandbyTime" />
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<property resource="BatteryTalkTime" />
<property resource="BatteryType" />
</properties>
</class>

</classes>

<properties>

<property id="Brand" datatype="string" maxwordscount="3">
<labels>
<label>brand</label>
<label>u.5, </label>
<label>dyle</label>
</labels>
<disjointwith>
<property resource="" />
</disjointwith>
<pattern resource="Brand"/>
</property>

<property id="ProductName" datatype="string" maxwordscount="4">
<labels>
<label>phone name</label>
<label>name</label>
<label>als bs3</label>
<label>pli</label>
</labels>
<disjointwith>
<property resource="" />
</disjointwith>
<pattern resource="Brand&ProductName" />
</property>

<property id="NetworkType" datatype="">
<labels>
<label>network</label>
<label>band</label>
<label>usly wilsyi</label>
<label>a5L</label>
<label>4sui</label>
</labels>
<disjointwith>
<property resource="" />
</disjointwith>
<pattern resource="NetworkType"/>
</property>

<property i1d="0S" datatype="">
<labels>
<label>piuwiw Jule</label>
<label>operating system</label>
<label>os</label>
</labels>
<disjointwith>
<property resource="" />
</disjointwith>
<pattern resource="0S" />
</property>

<property 1id="Width" datatype="int" minvalue="50" maxvalue="250"
abstract="true">
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<labels>
<label>Width</label>
<label>yp e</label>
</labels>
</property>

<property id="Length" datatype="int" minvalue="60" maxvalue="600"
abstract="true">
<labels>
<label>Length</label>
<label>Jq4b</label>
</labels>
</property>

<property id="Height" datatype="int" minvalue="5" maxvalue="40"
abstract="true">
<labels>
<label>Height</label>
<label>g Lis,1</label>
<label>gjoes</label>
<label>colss</label>
</labels>
</property>

<property id="DisplayWidth" datatype="int" minvalue="50"
maxvalue="500" abstract="true">
<labels>
<label>Display Width</label>
<label>Width</label>
<label>yp e 4xin</label>
<label>yp e</label>
</labels>
</property>

<property id="DisplayHeight" datatype="int" minvalue="50"
maxvalue="500" abstract="true">
<labels>
<label>Display Height</label>
<label>Height</label>
<label>g Lis,yl 4xiw</label>
<label>g Lis,1</label>
</labels>
</property>

<property i1id="Size" datatype="SizeClass">
<labels>
<label>Phone Size</label>
<label>Size</label>
<label>slsyl</label>

<label>j,lw</label>
</labels>
<pattern resource="Size"/>
</property>

<property id="Weight" datatype="int" minvalue="40" maxvalue="600">
<labels>
<label>Phone Weight</label>
<label>Weight</label>
<label>y)s bs3</label>
<label>gy)ys</label>
</labels>
<pattern resource="Weight"/>
</property>
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<property id="DisplayType" datatype="">
<labels>
<label>Display Type</label>
<label>Type</label>
<label>g s 4xiw gislai</label>
<label>g s i</label>
</labels>
<regularexpressions>
<pattern>.* (CSIN|SIN|TFT|TFD|OLED) . *</pattern>
</regularexpressions>
<disjointwith>
<property resource="" />
</disjointwith>
</property>

<property id="DisplaySize" datatype="DisplaySizeClass">
<labels>
<label>Display Size</label>
<label>Size</label>
<label>slsyl</label>

<label>j,lw</label>
</labels>
<pattern resource="DisplaySize"/>
</property>

<property id="RingtoneType">

<labels>
<label>Ringtone Type</label>
<label>Type</label>
<label>g s i</label>
<label>g 3 &53</label>

</labels>

<regularexpressions>

<pattern>.* (channel | Polyphonic|Monophonic|Tone |y iqa3] JL5LS) . *</pattern>
</regularexpressions>
<disjointwith>
<property resource="" />
</disjointwith>
</property>

<property id="BatteryStandbyTime" datatype="float" minvalue="50"
maxvalue="5000">
<labels>
<label>Stand by</label>
<label>Stand by time</label>
<label>Battery Talk Time</label>
<label>glo) oolsl 4y yLsS</label>
<label>aldls> ylhisi</label>
<label>glae) ,Hlhisi</label>
</labels>
<pattern resource="BatteryTime"/>
</property>

<property id="BatteryTalkTime" datatype="float" minvalue="1"
maxvalue="500">
<labels>

<label>Talk</label>

<label>Talk Time</label>

<label>Battery Talk Time</label>

<label>odl> 4adlso</label>

<label>4allso</label>

<label>jlao) 4adlSs pylae</label>

<label>glue) 4adlse</label>
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</labels>
<pattern resource="BatteryTime"/>
</property>

<property id="BatteryType" >
<labels>
<label>Battery</label>
<label>Battery Type</label>
<label>Type</label>
<label>;s,;35L,</label>
<label>g 3 s,3L</label>
<label>g s i</label>
</labels>
<disjointwith>
<property resource="" />
</disjointwith>
</property>

</properties>

<patterns>

<pattern id="Brand">
<NFA removesymboles="true">
<node id="start" >
<edge semantic="Company Name" />
</node>
</NFA>
</pattern>

<pattern id="Brand&ProductName">
<NFA removesymboles="true">
<node id="start" >
<edge propertyvalue="Brand" target="S1" />
<edge target="S1" />
</node>
<node id="S1">
<edge maxwordscount="3" value="#"/>
</node>
</NFA>
</pattern>

<pattern id="NetworkType">
<NFA removesymboles="true">

<node id="start" >
<edge word="UMTS" value="UMTS" />
<edge word="HSDPA" value="HSDPA"/>
<edge word="GSM" target="freq"/>
<edge target="freq"/>

</node>

<node id="freqg">
<edge word="1900" value="GSM 1900" target="next" />
<edge word="1800" value="GSM 1800" target="next" />
<edge word="900" value="GSM 900" target="next" />
<edge word="850" value="GSM 850" target="next" />

</node>

<node id="next">
<edge target="next" />
<edge />

</node>

</NFA>
</pattern>
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<pattern id="0S">
<NFA removesymboles="true">
<node id="start">
<edge word="windows" value="#" target="mobile" />
<edge word="symbian" value="#" target="ver" />
</node>
<node id="mobile">
<edge word="mobile" value="#" target="ver"/>
</node>
<node id="ver">
<edge value="#" />
</node>
</NFA>
</pattern>

<pattern id="Size">
<NFA>

<node id="start">
<edge propertylabel="Length" target="LxWxH" />
<edge target="LxWxH" />

</node>

<node id="LxWxH">
<edge propertyvalue="Length" target="xWxH Value" />

</node>

<node 1id="xWxH Value">
<edge word="*" target="WxH Label" />
<edge word="x" target="WxH Label" />
<edge word=",." target="WxH Label" />
<edge target="WxH Label" />

</node>

<node id="WxH Label">
<edge propertylabel="Width" target="WxH" />
<edge target="WxH" />

</node>

<node id="WxH">
<edge propertyvalue="Width" target="xH" />

</node>

<node id="xH">
<edge word="*" target="H Label" />
<edge word="x" target="H Label" />
<edge word=",." target="H Label" />
<edge target="H Label" />

</node>

<node id="H Label">
<edge propertylabel="Height" target="H" />
<edge target="H" />

</node>

<node id="H">
<edge propertyvalue="Height" />

</node>

</NFA>
</pattern>

<pattern id="Weight">
<NFA>

<node id="start">
<edge propertyvalue="Weight" target="unit"/>

</node>

<node id="unit">
<edge word="gram"/>
<edge word="gr"/>
<edge word="g"/>
<edge word="ga,3"/>
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<edge />
</node>
</NFA>
</pattern>

<pattern id="DisplaySize">
<NFA>

<node id="start">
<edge propertylabel="Width" target="WxL" />
<edge propertylabel="Length" target="WxL" />
<edge target="WxL" />

</node>

<node id="WxL">
<edge propertyvalue="Width" target="xL" />

</node>

<node id="xL">
<edge word="*" target="L Label" />
<edge word="x" target="L Label" />
<edge word=",." target="L Label" />
<edge target="L Label" />

</node>

<node id="L Label">
<edge propertylabel="Length" target="L" />
<edge target="L" />

</node>

<node id="L">
<edge propertyvalue="Length" target="Pixels"/>

</node>

<node id="Pixels">
<edge word="pixels" />
<edge word="pixel" />
<edge word="JuwsSo " />

</node>

</NFA>
</pattern>

<pattern id="BatteryTime">
<NFA>

<node id="start">
<edge word="up" target="ToHour"/>
<edge word=",isl.>" target="Hour"/>
<edge target="Hour"/>

</node>

<node id="ToHour">
<edge word="to" target="Hour"/>
<edge />

</node>

<node id="Hour">
<edge propertyvalue="" target="Saat"/>
<edge />

</node>

<node id="Saat">
<edge word="oe Lu"/>
<edge word="hour"/>
<edge />

</node>

</NFA>
</pattern>

</patterns>
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<vocabulary>
<property resource="Brand">
<domains>
<domain>Mobile</domain>
</domains>
<words>
<word means="">Nokia</word>
<word means="">Samsung</word>
<word means="">Motorola</word>
<word means="">Sony Ericsson</word>

<word means="">LG</word>
<word means="">Alcatel</word>
<word means="">Panasonic</word>
<word means="">BenQ Simense</word>
<word>Simense</word>
<word>BenQ</word>
<word>Philips</word>
<word>Sagem</word>
<word>Sharp</word>
<word>Toshiba</word>
<word>Pantech</word>
<word>Palm</word>
<word>HTC</word>
<word>Qtek</word>
<word>i-mate</word>
<word>BlackBerry</word>
<word>Haier</word>
<word>Eten</word>
<word>HP</word>
<word>Asus</word>
</words>
</property>
</vocabulary>

</ontology>
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