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Automatic Web Page Regeneration Technique
Based on BODE Extraction System

Student: Tzu-Chiang Chou Advisors: Dr. I-Chen Wu
Dr. Lung-Pin Chen

Institute of Computer Science and Information Engineering
National Chiao Tung University

Abstract

XML is a standard way of representing-data in a structured format, and
being applied for various application domains, such as data exchange, data
integration, electronic publishing, and e-Business. XSLT is a language
commonly used to transform. XML documents, e.g., to transform a XML
document to a web page (i.e. HTMLfile). Since XSLT is tightly related
with the representation on the display screen, cooperation between
experienced programmer and art designer invokes high cost of developing
the XSLT code.

In this thesis, an automatic XSLT generator, based on a visualized web
extraction tool, called BODE system, is developed. By extracting the web
pages, the BODE system records the mapping from the HTML document
of the web page to the XML document which stores the extracted data.
From the recorded mapping, the reverse direction transformation, i.e. from
the XML document to the HTML document, is derived and outputted as
the XSLT code. Since the extraction step is performed by using the
visualized tool, and the step of deriving XSLT is automatic, these two steps
comprise a visualized XSLT generation system.
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Extraction Presentation

HTML
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258 (N2
& 2.1 48 ¢ 4% XML & XPath(XML Path Language) > @ 2.2 & &_
P BODE(Browser-Oriented Data Extraction System) & ktens it

2 HgM o 2.3 &R 4 % XSLT(eXtensible StyleSheet Language
Transformation)#& 3% 3 o

2.1 XML ¢ XPath

t2.1.1 aﬁ%mHTML 53 XML ez e 0 @ 2. 1.2 & G0
M XPath 7 5y 2 3572 ©

2.1.1 HTML &2 XML /i 5

W ORE IR T e frak * o HIML (HyperText Markup Language) %
FEf N o HIML 2 ~ F & - @ 7 SGML(Standard Generalized
Markup Language) #7 T_& % %k dagit2g 2/ (Markup Language) = X @ >
HTNL 4 = 73 Ko =

® it (Extensibility) :HIML ¥ ixifie » %7 1 p (5 Lk i
# (tag) ~ Bl+(attribute) -

® i (Structure) :HIML shifie @ E3ige > 7 L3124
& 0 & o TR (database) ® 1 schema & F A4 it e ih
hierarchy -

® 3% (Validation) :HIML » m 2 HIML = vk > X 5 &
® HTML = #:& 7 & +2% 7 (Validation) 1 % o

Lkt 7 kA T A Web
g B #& wo— BA AT T %—' /%@f‘-L 3748 32 > W3C(Word Wide Web
Consortium) % % H 2}?5’ = B 3™ F 41377 XML(eXtensible Markup
Language) °



s HIML % 7 458 XL i & B¢ * 4+
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g o BOIR® > - RF AV FTHAE
BRI AR T AT

= 5

(03)5712121

h
iR
b %Ti’rﬁ‘\g

e -
L i 1001 5L

-

FE % HIML k65 > - B & B s 4o
HI> % + 3 </HI>

CTABLE BORDER=" 17 >

<TR><TD> % 3 </TD>
<ID><B>(03)5712121</By</TD>
</TR>

CTR><TD> ¥ 1t : </TD>

<ID><B>#7+ » <& 1001 5.</B></TD>

&;ﬁ’lﬁgﬂi Fl oo TR

RN E T
R b"’j.,_ﬁ?\

*T‘
K 3%

</TR>
</TABLE>
Raogtiei HIML T8~ 28 3 0 v & % Web 7 hE & T3l —

BEZ 4 4 \%ﬂﬁ’?;é—b EAA S ARME > U RERT Y T b o
IR & S o R AR o R & a0 - @t%m’ﬁﬁ£$ %giiMo
%:*éfiv’év’vfa:?\?,;—;\%ili AR oo e XML a5
E'J?j‘-&‘*%:ﬁ?\%i'f = (tag) ?¢ o ’LI-'lHir'Z

<PERSON>

<NAME> % = 3 </NAME>
<PHONE>(03)5712121</PHONE>
<ADDRESS>#7+ # = £t 1001 5.</ADDRESS>
</PERSON>



Foatenb]F o B XML #258 enF AL i ¥ 02 3% F NAME~PHONE ~ ADDRESS
FRL TN AW FREEA AR (W FRE) R
A XML TSN E & e 3 o230 R ek i># * XSLT (eXtensible
Stylesheet Language Transformation) % ## it = % F o

#L RN L 4 W Web § W L7 rferi -
E AR o XML = S 2% £ % F F 2 F 2 # (Information
Exchange) e o d 3% ';n*‘q‘»’ g AF SR o BT XMLEE
T ASOEGE LI G ek o Ft XML &% g e
K kR L gR 0 bpbrenBe ( [{TML s = o

Bz XML 3 2w R B L i BT L
2
f

+;:

&

2.1.2 XPath (XML Path Language):

XPath £_W3C #h— B H[1][20][2 ] C B R R ATEECERLT
B XSLT # * » 2 & p eng % K XML < 2 ¢ 2 Bivs eniz§ -XPath
AL ¢ B R #ﬁX%m#?UMwW
EBLE o EA 0 XML 2 Pefafg R ‘F—Hﬁ_“‘ KwPed_o

XPath i & & d — B P~» #h(Ax1s)—"1 & 2LR|7E(Node-test) % 2 1 %
i3} 3% (Predicates) T =
& Fo ph(Axis) tdp BB EFNF AP B S B A S HM M

% o
® ancestor, ancestor-or-self
® Parent, self, child
® descendant, descendant-or-self
® following, following-sibling
® preceding, preceding-sibling
® attribute
® namespace

¢ & zhpliE(Node-test) @ #|Z & @A F 4 £ 05 o
® Nodename
® text()
® comment()



® processing-instruction()
® node()

€ i:F(Predicates) " FEFF TR >4 F UG HBR o APET
1l l—vﬁ =t FE SN %gggg%gg&ﬁqmg&,
W FEE S

® Boolean: or, and, =, !=, <=, <, >=, >
® Numeral: +, -, X, div, mod
® Functional: position( )

| %1’}1};

® child::tr[position( ) > =0]
2> Pchild =% <> (0 0
® child::table[attribute::width = “150" ]
> B~child &4 4 table ® 3 B width & &
150 -
® triposition()=0 AND child::td]
> % 0 B4 ®4uchild 5 td -

Rl 2-1 & XPath - B g=hj> B %0 & 8L.8 /TABLE/TBODY » # éhB~d &y
#"child" » & 2Lpl2 £ VIR" S sE & "position()>=0" » & L& ¥ &
aﬂBmwrﬂChﬂd’fI:g—vﬁﬁﬁ“ﬂﬁfgﬂhzﬁ- F B ¢ IR
lI%TR,T* IrpE k. | |

TABLE

A

TBODY

D Ib) Ib) D

.../TABLE/TBODY/child::TR[position( ) >= 0]

W 2-1: XPath & o



2.2 BODE ,% t(Browser-Oriented Data

Extraction System)

Create new script or
load old script

Web Pages XML Document

B 2-2: “BODE Systen 55 T 7+ 4 W

BODE[G][10]9.— £ 2 4 4R i 4 & chFORL 5B 4 %6 > 48 % W3C 4]
¥ih XPath % %78 ¥PehF il e &9 shim§ » 9 v BODE 2
Web + 2 B3I 8 » 2 4LAL (v chfk (€4 &0 o

BODE %= ¢ WIDL[24]3% % #& 5 #g 02 » H > IR4% (service) & 42
B (procedure) 3 A #H Z P-H 3% - WIDL #-h & * >0 4 2 E w7 [DL
fiG TEPHE S WWW > 2589 » B g % Services > 4p§ 34250
TP AR o BT ) 3P IR Y o T R R
% o

BODE er%:2 & - 214 XML 5 A #:3%2 > Fl B BODE script
R 5 XML e ™ & - @ f§ it 9 BODE 9 script » & o]+ Rl
BODE 4rf % B — (4 2 7 «



<BODE>

<INIT URL= "http://www. yahoo. com. tw"
SERVICE="HomePage"... />

<SERVICE NAME="HomePage" >
<VAR NAME="CatURLs" XPATH="..." .../>
<FOREACH NAME="CatURL" FROM="CatURLs" ...>

<INVOKE SERVICE="Category" URL="$CatURL"/>

</FOREACH>

</SERVICE>

<SERVICE NAME="Category">

</SERVICE>
</BODE>

BODE script # ¢t & & <BODE>#% 4% o <BODE>#&4 ¢ » 3 — @ <INIT>
T2 — 2§ B <SERVICE> £ 4% s

* — B<SERVICE> - 48 P e & B % &fy ibdom R - gl
7. o <SERVICE> % &t ¥ 2.5 .3 VAR>S <FOREACH> 14 2 <INVOKE> % 4% -

<INIT># 4t P45 i iz 1 BODE script &d v ip ent B 4ot » 7
T2 g i B A de e | ALd vi— B SERVICE R4 ¢ ohécid %
1

=

<Mmﬁﬁiﬁ—%%&ﬁ%&ﬁﬁﬁﬁﬁ-Nmem BEY o@m &
FPenFoer b in B eni R XPATH £ 7 - & & 5 HomePage 0
Service 4 ¢ » & X Pv— 3 T 3z & ¥ #c CatlRLs ¢ -

<INVOKE> 1% 36 B34 7 Ag 4 % & Ao R enBhigi f (5> 7 0 % kg
BT - BeE o MEEEFe b aodenH TR Y 9 oseript
A5 o B A EGIRT T—f’ J%WEE%ﬂﬂﬂﬁiﬁm—@
<SERVICE> &£t ¥ epe %k rd® <INVOKE>: @ £ 3] el 7. o

<FOREACH> -4t .45 — iz B] » iz FROM B ® 45 %49 CatURLs %
fed podi- B+ 5 CatURL > # 43 7 <FOREACH>M %3¢ @ #7dp T efvde 17 o

-0-



1345 BODE Script #Z to e/t » A v 1 gs

e FOREACH 4 m<INVOKE>4fi‘Y—-§\a s XPATH 42 % 5 CatURL % #ic#1

e el CRERC

i XML > # o o] 2-3 9T > T FE B orow 3RA- AF 0 F

A Foreach # B position>0 #row > %% to=" Book”
® Var £ TD[0]~TD[3] » & %] to
LT RO R T e

A Welcome - $ LT www M2... El@@
BRO #HO WAV Bs > P
Q:x-Q WEAG ~

BIED) | @) CDocumentsond v | [E] BE ik

Title Author Price Year
Eeep Smile Bill 277 2004
Healthy John 499 2003
HighEQ |Mary 200 2000

A2 m F o
#] Title ~ Author ~ Price ~ Year -

Aarm AL 2e o

<BODED name="BODED1" directory=...... >

<INIT service="Servicel" url=...... />
<Service Name="Servicel" ... to="Books">

<Foreach Name="Foreach1"

xpath="//HTML[0}/BODY[0}/TABLE[0}/TBODY[0}/TR[position()&gt;0]" to="Book">

<VAR name="Varl" xpath="/TD[0]" to="Title"/>
<VAR name="Var2" xpath="/TD[1]" to="Author"/>

@ uwmms ||,
<html> <Books>
<head>... <Book>
<body> :
_________ BODE Script <Title>Keep Smile</Title>
<table border="1"> @ <Author>Bill</Author>
e <Price>277</Price>
<ta>Bili</ta>
<td>277</td> <ISBN>9571341649</ISBN>
<td>2004</td> </Book>
<td>9571341649</td>
</tr> <Book>
</Books>

® 2-3: BODE %

BODE % st

Fill Form

I ELy

Navigate with GUI

Conform to browsers

Locate elements with XPath

BT FAT ML ¢ @ g o

Simulate clicking
Plug-in Programs

-10-



Bizi A P #-BODE ¢ # @ enE B & side XML-QL ~ XQuery ~ W3QL -
WebOQL ~ WIDL ~ Lixto > B 4f & 3% s 4704 fi o

XML-QL XQuery W3QL WebOQL WIDL Lixto BODE
VR e (2t XML XML HTML + XML|HTML + XML|HTML + XML|HTML + XMLHTML + XML
ey
P E B~ | DOM-1like XPath PERL code | DOM-1ike | DOM-1ike Elog XPath
b (Prolog-1i

ke)
G SRR No No No No Yes Yes Yes
Cookie % 2
Eall
b No No Yes No Yes Yes Yes
L hg Az None None PERL code None IDL for No Plug-ins
Higg 4 other
programs
Pt fe i 4 No No No No No No Yes
£ Javascript No No No No No No Yes
8 e 4
HEARE No No Only for No No Only for Yes
£ FORM Extract
Condition

2.3 XSLT #&#%3F 5

AT Aot B R IR s dofe et OB e XML 2502 re ¥ HTML #a
TRE A - Bixd & k4 0 @ XSLT (eXtensible StyleSheet
Language Transformation)sda 31+ v % & 2N i eng & o XSLT &_W3C
- FAEE[1][22][23] > B 1 & e1p mfj‘u{” ko 4k XML 3oL - 20 i
¥ - XML 3R % 8 XSLT #4 < & i %?] Ay ¥k - 3 XML FR
A 3P—“—EL15$“§1%] Mo IR R E < 5 R XSLT end i - B st
NEALE G RS SQL F 3 7 BRI R OTHEE S Ao s e XML 2
ERls % XSIT #4327 22 7K o feb i 3 TALE (relational
database)tp - #& > XSLT e ™ ALt 8 XML co SQL %% - B 2-4 £
XSLT fedZ B e 2 i 4% » XSLT a2 XML % XSLT b B4 > GiE
FHoEgdt 2 4 Result Tree > ﬁx%é#ﬁ%]:'z,zg% o

11 -



XML Input
Data

i

Source
Tree

i

XSLT Processor

B B o

CSS(Cascading Style Sheets) ¢ # i H cint ¥ > R{s 2
PR TR TR BiFEEEE A TR TP R 2R
BHE PN FRA
XSLT (Extensible Stylesheet Language Transformation) #

StyleSheet XSLT
Structure Tree | === Tree = StyleSheet
Transform
Result XML Output
Tree = Data
Bl 2-4: XSLT md2 F ey in 42
“,f 7 XSLT 2 #+ > CSS » ¥ 32 4= XMEDocument #% = HTML = 3% k% Zh o

;;;z;

4 s

B s T OE R A R B E R p
Foo D 2 AT %o £ 4 2-2 B XSLT fr CSS - #1t i
CSS XSL
woii o a HIML 4G ¢ w82 | 7 U L
woii e i XML AP g v Rk
LpHEE 78 * 2 £

# F& 2-2: XSLT 4= CSS vt 5%

$#XSLT 3R 0 2 2 L &g & Pk B4 > 4 300 S A g o

# 12 2-3 H_XSLT st y#asen XML &° 2R3 7] fe XSLT /ed® B 45 118 crje?

-12 -



L

< ¢ 43 & gL(Document root)

<t gde g

B (Attribute) Wi EE o ¥ FhTE g LA i
:xf%(Comment ) T fEN 0 & 7 Tl %
|'__>J

~ % (Element) z

~mh
4
}
¢
p I
$§~
4
¢

& % B (Namespace)

3 Lz B URI

edZ4p 4 (Processing
instruction)

GBI £ e F 0 3 f s (<2

~ F (Text)

= ">

TR BT e F

# ¥ 2-3: XSLT At s e XML& Bh3g 4 2 3P
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F-2F RAAREp g XML - 2

3.1 FHMB TR E R

XML = & e “ F # 3 B "7 (extraction) = “ % m 7
(presentation) = B# i LAt .73 BApF > w 0ff (7 o P g
o0 B E~ 801 BODE Script ke~ cnfe A > @ & IR &2 XSLT
Xa‘ﬁ T XML e g3k = HTML 3 F - Bl = &0 HTML 3 7 # 4= XML
v & Yenddde g 0% 0 45:8 BODE-Script BS # 4= 1> & X%ﬁv} XSLT
XS #= Ho po BV 0T FBEN S R AT

H® BS =1 and (D

X@® IS = I

d 238 (1) v ED FE AL MBS fr ks h e o TRE )(Sf]-&? IV
AL E Ak o

XML (X

BODE-Script # T% XSLT
BS T l XS

HTMLY (% H

B 3-1: HTML < @0 XML < @ thid 4 chd o g1 35 &
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3.2 + 2 A& R-Tree

East(l) & W3-127  GFRRRE QFLET- BikA
Py h,j’-t—é%f;_—;?{'ﬁu‘ﬁxi?ofﬂ\}k—ﬁ h #-3 % XSLT = i+ XS
4 ﬁrﬂ“‘ oA ,T*{;ru XSLT frgik gk AR env 2 H 2 sample < % h

f

BE 0o bldr o A sample ¢ i+ S ¢ ’?"ﬁr‘%?/i‘—”’ﬁ e MR IR R
H“""ﬁé’r?‘f 5445’*3?%'&“ L& 4o L7 47 sample

v Sdeir R g% e Ak L% sanple ¥ SR
- & # # (Regeneration tree, R-Tree) - R-Tree eh& g7 4+ 7
- B ki Shen FE S R RT

R-tree ¥ — 4> HiFmET K4cT

Z_3% Regeneration Tree (R-Tree)

e R-Tree (Regeneration Tree) 2 ”—L—f#ri’ sample HTML document
1 ke o R-Tree # fhran@haigl o R-Node -

 R-Node ¢ 7z 0™ = B jf
— R-Tag (Regeneration-Tag)
iz &2 HIML Tag »

— R-DataSource (Regeneration Data Source)
R-DataSource # - i XPath> 4z + XML ~ ¢ &g »

— R-Pattern (Regeneration Pattern)
o g DTD e /2 2 & 43 & Bhen! *1‘#
(1) Operands: ‘0" , 1 TR N T
child 0, child 1, child 2, - -

(2) Operators &4 :
* a,b =>node a # # node b-
« aX =>node a EHEFKRAFTH* = -
e an =>node a £4 n =t AP I KRFTH

F o= oo

-15-



* a| b =>child a &4 child o> & FH#
“'Eﬁ;‘»;‘i—f‘io

T §_R-tree - & H|F o

BE Lok AR o erkE R AE T
LRSS R g %ﬁ FIgL S g
BODE % B~ % Si-f iR e = 55T k> 2 83 n & & XML T4l ¥ s %
# A eniE o R HTML @ s i R T 3t ¥ Ez% i 3—2 %'«;T% HTML
g2 XML %t s B T o

<Page>

<Weather>
- <location>Z]"#[i</location>
A I I
SEXRRA LE2 <tempL>26</tempL>

it 7 % &R (i i . BEEEEA <tempH>30</tempH>

24 ] </Weather>
.- - —ARERE <Weather>

~30°% 26~20% ~20% ~28'%

HTML
</Page>

XML Document

@ 3-2: Yahoo * # sample £ XML P& B

® 3-3 £ BODE Script % B~ehig % 42 & e 7 From §¥ To i/ {4
¥R % > From 32 8 % F. eh XPath , To ehiE &_7% | XML ¢ # XPath
o J1 % i BB TR AT 04 & Regeneration Tree ¢ &

2N

R-DataSource » » TI&{TO EE o

ﬁ ¥R M T2 0 9112 R-Pattern wa{ child
g LY R AT RS B tag © ﬂ34)f}n‘
<1 Regeneration Tree o

-16 -



BODE

Extraction
é
1= i% 26 30 e, jﬁﬁ 26 28 JoTil 26 30 #2628
Sample HTML DocUrhent, ceeeveeces®® °® Extracted XML Data

XSLT
Regeneration
h ................
I+ 20 32 FROM w{ 22 28 1420 32 S 22 28
Result HTML Documeru o’ Source XML Document

1 3-3: 60 ¥ FROM-TO # /& W)

R-Node
*R-Pattern = (child 0) (child. 1).x
*R-DataSource = to-string
*R-Tag = HTML Tag

Bl 3-4: # |- i Regeneration Tree

iz Lo B Aenils o Sp LR e - A Title A1 ) 6
RS ~d s d s iRt N ARG EODIES iféé.;é;’
Bl 3-5 &1 iz 4= &) HTML 22 XML e%F s B 7% -

217 -



Title Author Pnice Year

HTML

XML Document

W 3-5: % £ sample &2 XML & H

B 3-6 & 7 iz 4 & BODE Seript 4z From-To %t & @) - & tr 4R
—*TB’* |- & Book * - % 7 J;~ErﬂB00k -}~¢‘rig{?§ 4 TR A
B % e XSLT 4= 74240 & gk £0)

|

=1
.

<Books>
<Book>
{ <Title> Keep Simple </Title>

[ ]
o <Author>Bill<Author>

Extraction

p <Price>277</Price>

e® <Year>2004</Year>

FROM e
John 499

I ®0ole% eo00®® <Book>
Keep 2004 ety 2003°

Smile T

. Bill® 27¢
Price

Title Year

Sample HTML Document Extracted XML Data

<Books>

<Book>
<..>

<Book>

<..>

Regeneration
<Book>
h <>

<Book>

<..>

<Book>

Title Year

Result HTML Document Source XML Document

B 3-6: # &)= ¥ eFrom-To ¥ /& ¥

-18 -



B 3-7 & 71 ie 4 | Regeneration Tree » 2% ¢ ¥ 12 5 ¥ tbody
# =5 B P=(0, (1, )*)’w%‘uz\»ﬁiﬁ tbody F &% — # child &'

- & (Titles) > A2 A F - W% =B child- E 24 F IR
4 %{?q‘inﬂ}%— Flrd B RN R ER S B FTHREL
R-Node
*R-Pattern = (0,(1,2)*) ...
*R-DataSource = to-string SP::Bégi((sl’Z)*)
*R-Tag = HTML Tag
P=(0,1,2,3)
S = Book

Title Author Price Year gsip Bill 277 2004  Healthy John 499 2(@
ile

S =Title;. S = Author ; S = Price ; S = Year
B 3-T:- #= b= 7 Regeneration Tree

S f}]]_:_

-

=H - T F L p (ETM - Electronic Technical Manual )«
= o & XML ¢ » — % Chapter ™ 5 % % % Section’ @ #  Section
BT ¥ i F Title~Para 2 ~Caution iz= fd child > B #2 1R
Bt BE o L BIREEE Y REZ AT NRAER KT R

o

-%\

B 3-8 BT # F 4% XML et %

-19-



A ETM_DEMO - 38 EPfH www M27Power.com

BWEE® MAEE WRO BOREW TAD HSEG ¥
Qtx-© N[RA G Oms framex @ -5 =- )8

10 [ CADocwments and SetingsichoutzchiMy Document\Demo\E TM2005071 3% mil xnl v B BE =
) BT IRENFIEEAIE 2 + Intemet Explorer SERAEE EHERIS T & TREISH T BAAS - HEERENS SR . x

@ J——I@ ‘F-'I.’@ TR E @m#@ FaES

Bt DIhcaa]

Bk -
B;Eﬁié‘i?i 3.6 TB3 -~ TB4 -~ TBS Title I
2.5F e $R{HE115VACK A BMIUK A B IF28VDC 382 o Para
3.ThEERIH I
4. E=MRRE ||| 05 - L EBEHNG - WA BIEH - FREIERE - Caution

FE(Scheduled I

TB4 fREEFFEMIU PoalFTE12H28Y TRt A

TBSEMAE - EETRATE] - _ Section

3.7 s (PCB)

—AFER SR EIRRE ST AR 0 S EEEE(CGND) - [EE(EEE) - SIEVE(ETEACC) B E o

OFE - THRERL ST - BERLIEE -

®lm B0 R DU e AR iR 7150 - MERZEAD S ELAP INTEIR ISy Bt P BT IRIE (IR —PsRinse RS - HiE
EVES L E S BN SRR ) | AT EEAPIN GRS o SiET DUE A aiHRY 1 00 ER0n L —SHaEURE
TR FHAMWEFRSGESE R - IEE RO - RS — AR RERIE OFEF

DELEL - RESE N AT 28 B BT R R -

Maintenance) I
5. i B ERER
{Troubleshootin
6.HEfE
{Corrective
Maintenance)
THE3(Parts
List)

Chapter

>

28 |laie
U xR P

# 3-8: ETM < sample 22 XML ¥4 e @

B 3-9 £_BODE /i st 3 B~% XSLT £ 4 7 3 B <UD 3| Title
<p>¥t & 3] Para » @ <H4>¥ & 3] Caution o5 TR E HFH 5 Title
Para ~ Caution ~ Cautions Para pe=% XSLT :B h w %+ ¢ iz<H3>
<p> ~ <H4> ~ <H4> ~ <p>erviE B deiaidh o

Sdva> PODE Section>

Extraction
ﬁ
SH3> C<p>> (<HA>D (Title> CPara > Caution
Sample HTML Document Extracted XML Data
XSLT
i Nl Seoian
egeneration
S e
C<p>D (<Ha>> (<Ha>> C<p>>  (Jitle> CPara > Caution> Caution> CPara >
Result HTML Document Source XML Document

B 3-9: # &)= ¢ From-To ¥ & B
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B 3-10 £_iz % = &) «F1Regeneration Tree » { div & R-Node
s R-Pattern 2. ((0|1[2)7%)» & 77 ik B T4 K ik end) i K # H R
child 0> child 1> & & child 2> £ ® €42 FFTHEKKE* = 5 2k o

R-Pattern: ((0]1]2)*)
RT-Node~ R-DataSource: Section

R-Tag: div

R-Pattern: (0) R-Pattern: (0) R-Pattern: (0)
RT-Node R-DataSource: Tifle RT-Node~< R-DataSource: Para RN\Node~< R-DataSource: Caution

R-Tag: h4

W 3-10: # )= e Regeneration Tree

3.3 # % R-Tree #A.2"XSLT

p#siv & 4 XSLT 2. dt & R-Tree e R=Tree & ~ + &¥_sample HTML
document S £ 4r } - B M KB E S em B E X S E R o B
R-Tree & 4 XSLT e Bk

1 ~ #R-Tree R 4451 & ¥7 sample HIML document S #p F ° i R 2t P&
R¥ =B &arer RTag #.4 sampleS ¥ 4 @@ % »r. RPattern
pld & Jﬁﬁﬁ%] x o

2 ~ v v NMarkRTree() S #c k% = R ¢ % B &2 r & r. DataSource %
M4+ o r.DataSource #_— # XPath - fﬁ » XML document 2. & 2L -
%77 R ¢ ehd gl r R kR e MarkRTree O & ez B 048 3 2 4
#3-1-

3~ #R-Tree Rief7iir B R > 24 XSLTA#h%x -R® F B &g r
. RPattern o4 ¥ r o3 SRR G R BB E B 3 PHL
R-Tree 2. ® & - & B8 r 1, DataSource {4 ¥ r ih3 & B F
BRIk P oo Fmin AR L & 3-1 2 GenerateXSLT() & #c2 w

-21 -



Algorithm AutoGenerateXSLT(MSHIML S, XMLDocument BS) {
MSHTML S = sample HTML document;
XMLDocument BS = BODE Script to extract S into XML data;

//Step 1: Init R-Tree as the sample HTML document
XMLDocument R = S;

//Step 2: Mark R-Tree

R = MarkTree( R, BS.root() );

//Step 3: GenerateXSLT

XMLDocument XS = GenerateXSLT(R. root());
//Algorithm finished!

return the result XSLT document XS;

// Mark R-Tree

XMLDocument MarkRTree(XMLDocument R, XMLNode r) {
X = EvaluateXPath(r. from);
foreach p in X do

let p.RDataSource = r. to

foreach child node 1 of r do
MarkRTree(R, r.child[i]);

// Generate XSLT
XMLDocument GenerateXSLT(XMLNode r) {
N = the number of children of r;
TemplateNode tn[N];
foreach child node i of r do
tn[i] = GenerateXSLT(r.child[i]);

Create TemplateNode tn_of_r for node r;
tn_of r consists of child templates tn[] and controls the repeat pattern of

these templates according to r.RPattern;

}

%% 3-1: #* R-Tree 2 2 XSLT ¢ri% & /2
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4 B ERE

RN ST P TS WREE S5 I
SR e Y -

4.1 RERZRE & NFHE

B4 L] PR ROR RS A 412 L0 5
B2k sehinfes 24 o

4. 1.1 BRHEHRE

iT® k¥ 2 Microsoft Visual Studio C# . Net 2003 & B % = >
HP 3 B% Flend N BE4oT

€ Microsoft. mshtml
B  HTMLDocumentClass
B [HTMLElement

€ System. Xml
B XMLNode
B XMLDocument
B XMLElement

goeh B HIML-Kit 2% 1 8 % s XML 46 5% 2 /g phena % o

4.1.2 mAz2 8 B3R
FRPEF L2 O™

Stepl: £ #-sample page i%:i% BODE ,x 325 B~> & 4 ) BODE Script
2 XML £ 4L -

Step2: i * -‘ﬁ # sample page ¥ ﬁ%l » R-Pattern’ £ #-sample page

4e Stepl & 24 <0 BODE Script ® % iz % XSLT Generator
gF A4 v R4 eF 9 XSLT -

-23-



Step3: # XML F# % WIKIA 2 5 XSLT 156 XSLT AL % + o7 £
4 DR sample T RS AR R o

B 4-1 B & SLenii 42| o

Sample BODE
XSLT Generator XSLT Processor

web pagg xtraction Syste

XML
BODE-Script XSLT
Extracted data Result

Document

W4-1: 5 £ 2 5 42H

4.9 BT %
4.2.1 8% 4.2.2 58013 B2 BF 0] KPP L e B o
4.2.1 B* 3 |-

A% - B Demo ek F ARt e LA SR AR PSP
(ETM - Electronic Technical Manual )} - @] 4-2 € - # ETM & sample
fF o XML F#2 ¢ Chapter T 37 Section’>Section * 3 Title-Para-
Caution > ® # ¥ B F L ¥ Title Para ~ Caution 1 IVE R K ik
IR e

XML 7422 HTML % T B % 2 Section $ A 31<DIV> » Title # /&
FI<h3> » Para ¥ /& ¥|<p> » Caution ¥ /& ¥|<h4> » F]yt DIV 2 i & & 2
R-Pattern 7 F4L¢ Title ~ Para ~ Caution
NI EHVE R Rk IR o b sample B $% 4 HTML 44 #2 4-1;

5=
Ab R

s>
Y 3e T3

-4 -



3 ETM_DEMO - $ LT M www M27Power.com

BEE WO WAQ HWAEW ITAD REE P
J O KNG Lem ke @ -5 F-LIEK
b )] @C.El)u:mmntsandSdﬁl\gsN:huutzch\MyDDcmnentsklk]m\ETMQUOSD?l}'\Hhﬂhmﬂ A -*,gi bt
EEd T
@ .Lrﬁ@ G § @ EHER @HI-@ A
Aok — S5 =
B = ThheaRH
1_&%%@;%' 37_}2_.'5%“% (_CB_ _Ti; ______________ I
3§$ &% | —AHER RTINS S H4E » ARREE(GND)  ER(EEE) SR ETRACCTRTIE I
A EWRIR S5 - TREFHEETNRF - BEBEEE i
#(Scheduled | 4
Maintenance}] K 0 o o e e e e e e e e e e e = e = = = = — =]
5. 1B FBR
(Troubleshooting
6.4
(Corrective
Maintenance)
THEE
(Parts List)
‘ 331 MIUFR SRR AR Bl [ Chapter [
e o HeER

B 4-2; BTM § &

<DIV R-Pattern=" ((0]1]2)"%)” >
<h3>
<FONT face=Arial size=5>3. 7&nbsp;&nbsp;##1£& (CB) </FONT>
</h3>
<p>
<FONT face=Arial>— &ir#]& T IRMAREL € F T iF-eeeeeeee </FONT>
</p>
<h4>
<I><FONT color=#ff0000>@ & & 1 crevveerremeeeeeenn </FONT></T>
</h4>
</div>

% 1 4-1: ETM sample % F #3¥%4& HTML
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[® BODEMain
File Edit View Mode Extraction Test Tools Wmdow

D@l Dlelswx] wle] vy E o

Test
Sevice  on x| SR
= BODED - BODED1
INIT - it
Service - Servicel
€@ .-xC 0@
p—— - =
‘ A ECE FE=E LhRER
DOMTme o x]
| s | EOSED
b
g-gg Ha: — SRR B R EE ) SREEE (OND) ~EE (ERE) - MWE (AMACC
AFHERE |0 - TRERMIHDBE - BEBLEE -
& (Scheduled
. " ¥ | Maintenance)
) SbEERR
 Propertes 08 x| §rTensitachnnting o
By i | =
L=t & — ¥Path
| EE -
documentC 1 | | | I Located Element []
download( 2 Create XPath Cout | Paste | Copy | Merge | Extend Merge | Add Chald Count
eventityle asynchrom E.i.-'HTML[U]r‘EODY[BJFTAEILE[IJ]#IEODY[D]#TR[U]JTD[E DIV [0)TABLE[Q)/TBODY [0}/ TR D} TD0}DIV[0)P0IFONTO]
name Service Ll— M/HTMLI0)/BODY OFTABLED)TBODY 0} TR 0¥ TDL2)DIY OV TABLE[QYTEODY 0)IR DFTDOVDIV0)H4 DM EO)FONTO]
saveHTML False [ /HTML0)JBODY DFTABLEQ)TBODY 0}TR[OYTD[2/DIY 0} TABLEQD)TEODY [O)TR [0} TD0)DIV0)H3[DMFONTD]
savePlainT False v v

) 4,.—3":' 'a_;_l':',QDg} 55 T

BODE Script 4r# $ 4-2:~

B 4-3 £_* BODE % f«i:T.B’v;E» sample P A2 MRS

"J-

<BODED name="BODED]" «++esreeerrreeerrnseeees S
<INIT service="Servicel" url="«--:-se--e-: ">
<SerViC€ tO:" Chapter" .................. >

<Foreach Name="Foreachl" from=""
xpath="//HTML[0]/BODY[0]/TABLE[0]/TBODY[0]/TR[0]/TD[2]/DIV[0]/TABLE[0]/TBODY[0]/TR[
0]1/TD[0]/DIV[position()&gt;=0]" to="Section">
<VAR name="Varl" xpath="/H3[0]" bindtoforeach="False" to="Title"/>
<VAR name="Var2" xpath="/p[0]" bindtoforeach="False" to="Para" />
<VAR name="Var3" xpath="/h4[0]" bindtoforeach="False" to="Caution"/>
</Foreach>

</Service>

</BODED>

% ¥ 4-2: * BODE % 3 ETM sample % E A& 2 1 BODE Script

226 -



ValidateHtml

Pre(Genislt

4.

Crenerate st

Merge

CountRepeatityle

Savedslt

41

|C:\DDCUmentS and Seffingdchy  [Lroemoee DLT

Treelode: P
Var

OpenScript Foreach
Var={HTML[0}BODY [0VTABLE[OYTBODY [0} TR0} TD[Z}DIV DV TABLE[OVTECQDY [OFTE
1hexﬂ30x2 [0)TD [O)DIY [positiond ==01/H2[0]
Treelode: H3
RewritHinldlen | [exdBosd Var

Var=/H ML [1EODY [0/TABLENYTEODY [0} TR [0} TD[Z)DIY D) TABLED}ITEODT [JTR
[DFTD[OVDIY [position()»=0]/p[position (>=0]

<BODED name="BODED] " directorn="C\Documents and  #

Settingshchoutechibdr Documents\DemotE TH20050713"
mvepageasplaintext="False" savepageashtml="Fal=">

‘choutzchitdy Documents\DemotE TM20050713
‘Himl html" /=
«Service Name="Service]l " WorkingDirectore="C:
"Documents snd Settingsiwhoutchibdy Documents\Deno
METM20050713" Document"omplateCount="1"
SavePagedsPlainText="False" SavePagefsHTML="Falx"
Tnwoke Type="asmmchoonons" to="Chapter"'>
<Foreach Name="Foreachl " from="" xpath="#H Th{L
[0)/BCDY [0 TABLE[ONTEODY [0} TR O TD[2)DIV
[O)TABLE[O)TBODY [0 TR[O0)FTD0}DIV [postion
gt =0]" to="Section"=
VAR name="Varl" xpath=""H3[0]"
bindtofareach="False" to="Title" repeat="1"{>
<VAR name="VarZ" xpath="/p[position(degt=0]"
bind toforeach="False" to="Para" repeat=""/>
<VAR name="Var3" xpath="rh4 [position{&zt=0]"
bind toforeach="False" to="Caution" repeat="["/>
«/Foreachs
<Foreach Name="Foreach2" from="" xpath="#H Th{L

<INIT service="Servicel" wrl="C\Documents and Settings

- <BODED name="BODED1"

directory="G:\Documents and

Settings\choutzch\ My

DocumentsyDemo\ETM20050713"

savepageasplaintext="Falsa"

savepageashtml/="False">

<IMIT service="Servicel"
url="C:\Documents and
Settings\choutzch\My
DocumentsyDemo\ETM20050713
ZWHtml.html" /=

- <Service Name="§ervicel"

WorkingDirectory="C:\Documents
and Settings‘\choutzch\My
DocumentsyDemo\ETM20050713"
DocumentCompleteCount="1"
SavePageAsPlainText="False"
SavePageasHTML="False"
InvokeType="asynchronous"
to="Chapter"=>

- «Foreach Mame="Foreach1"

B14-4: 1 XSLT. Generator

B 4-4 F_3\ i e XSLT-Generator: & /Eﬁ-%] »~ BODE Script 2 sample
PR EEERILIAFEEFEE R AL NP HE RS XSLT -

Bl 4-5 2407 24 0 %k enXSUT £ 0 XML 344 > deé B R & o

&% o kPR sample # T ok @k 0 Chapter &
Section > @ & i Section T BB R FAE R B E R o
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A ETM_DEMO - #_ LV www M27Power.com

WRE R®EE BRI BHREEW TAO HA® -~
C:rx-O HEAG Pusskannz @ -G E-LJIG

D) |2 can and Settingsich 3 D Dermo'E TM2005071 #fmll anl v BBE =@
@ AT RERIE 4 » Intemet Explorer SERAEE EHE SRR T & RUEMAEE BhxtM e - IHERIEHAER . x

@ .L-]i@ T—I@ e @&4@ f-aw.nA
H% - F=% DhEERM
1#REE: (3.6 TB3~TB4 ~ TBS
bi:0]

2.80F TB3 ${#115VACH A BMUS A ZiE28VDC .
3ThisRn R A R MU B SiELH
A EH{RTRHE B EEE AT - SR B eR - BRI
#ZE(Scheduled
Maintenance) TB4 $E{ERrEMIU sl RTE 28V BiRiREHZ H »
5. B ERER
(Troubleshooting) | TESE#H » HEiHZ
6.fEE

(Corrective 3.7 &l (PCB)

Maintenance)

7.6 #FF&(Parts
List) —IHER SRR 45 0 HRIRATCND)  ER(ERET) - S S(ETBACCIR/E

O - TERFLELABTTIEBF - BERFIEE -

& BT DUR S ARIRS 0N - [REREl & FEAPINE IRy B t b eI AR i (AIR—RHEI RN TR - HiF
ERVERE IS SN EEE) | MATERPINTIRZERTEE - fim DS R EEe 1003 84 L —SHaERE
FEH - BERES SRR BRI O & 8 EEIPT T

OFE - AR EBI N FTZ 2T P BT iR EHE -

R R EMiG v
PEL ] e T

W 4-5: * 22 mXSLTiﬁ:h% XML Document

4.2.2 B* 7 5=

i~/
9
=
@)
3
=
4y
f\m
F
=
-

= K /:‘4“‘,":\_"}[' %’,\ji’rb:rr&i-)—‘;'g%
AL E oI e LA KSR UER = /AF B XSLT > §
. Afpre g llF-‘Jf§XSLT j\ﬁ’*ZPEva{’\m
T~ B 4-8 ~ulE = BE R RE S o

T - #5743 Title ~ Author ~ Price ~Year ~ISBN- * % &
N E - (THEAES S 2 S B 5 F RS KRR IR Ar )

TS N I L AR LR SR L
&% v d g ¢ *

TRz Ty Title ~Price ~ OnSalePrice ~ Author > ® 3%
oot _ Priceiz % % ¢ 'OnSalePrice 7R 7 % s = d > 4@ 4-8-
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2} Welcome - # LB FE www M27Power.com

WEO SWE WA BOREQW IAO HA® F
€ D ERBG Lumdeaver @ -5 B-LJE
#it@ (&) cape and SettingsichoutzehiMy D \DemotbyBookStoreDemotHimll html v| B e aw
Welcome!!!!! =
CYC Book Store
SREFEIT2005 7 B 1S H
E S R 158524 7
Our Books:
Title :Author Price [Year ISEN
KeepSmile Bill | 277 2004 BSTIZAL6AT
e John 499 2003 9861330321
High EQ Mary 200 2000 9638590243
‘Title (Author Price Year ISBN
EEE | Kevin | 290 2004 BSI34I376Y
ML Diace | 499 2002 932813301
Java Mary (149 1997 9230248597
Title ‘Author Price Year ISBN
NEA  Coman 3007 1973 16495712
XSLT  Ann 4507 2004 9863201330
Sports |Helen (188 1985 9040238331
Sponsor:
e MicroSoft v
axm ) semn
m4‘6 : %‘II“E = mﬁ* R
[P "-|.|.|'.,'._
ey o .
2} Welcomell - $ F P www M27Power.com (=13
WERE SEE BAQ BHEEW IAD HA® »
Qr=- O HNEAG Pme framexr @ -5 =- 6@
'«?S"“,:'@c-u). and Settingsich by D \Demo\MyBookStoreDemo'Html2 html v'!SE Sy
Pel eI 25 1
—RBE=RLLEIT AR
HEREETRECHIF!
Our popular Books:
TEE
SN ||
B2
B
)
EL]
=2
|
[F 5%
ESEEIET
Email; alice@hotmail.com
&= 3 s

W4-T: 2 k- &1
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2} Welcome - # LB www M27Power.com

H#EE SWEe A0 BOREYW IAD HEAD

™
Qix O (@G O danes @3- 3-LJE
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