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SUMMARY

Analysis and Conversion of Web Document Structure
for Generation of Mobile Contents

Jeong-Hee, Kim
Department of Information Engineering
Graduate School of Cheju National University

In this thesis, methods of analysis of web document structure supporting wired
internet service in wireless environment and transformation from complex contents
for wired internet to mobile contents are suggested.

In addition, analysis model and evaluation standard are developed as a test-bed
for proposed two research results based on degree of user preference.

The presented analysis method of web document structure makes the web docu-
ment in previous stage reformed as XHTML document based on XML. In addition
it unifies layout components in overlap pages in web documents, and clarifies the
places for use of related components. Also it makes the web documents lightweight
by eliminating the dynamic and unnecessary components.

With the proposed analysis method of web document structure, hardware limi-
tation of mobile terminal can be overcome. and browsing view of wired and mobile
environments can be retained. In addition, XSL pattern template in the stage of
contents transformation can be made simple. For reusing in various mobile devices,
web documents are reformed as a light lightweight XHTML documents which is
composed of single table.

Next, the proposed content transformation method makes lightweight web docu-

ments transformed to XHTML basic documents which is adopted as mobile mark-up

ii



language, and it applies XSL transformed template document including conversion
rule based on XHTML basic module to a single table which is the result of the
analysis of web document structure.

Finally, it is shown that the proposed methods of content transform and con-
version processing retain the consistent browsing view between wired and mobile
environment, and make the XPATH complexity in conversion technique lessened

quantitatively.
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[Method of Content Conversion)

Fig. 1 Category of content conversion method considered in the thesis.
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Table 2. Comparison between wired and wireless Internet environment.
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Fig. 3 Model of WAP service.
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Table 3. View of mobile markup languages.
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(1) HTML2WML Converter(Qdt] o 442])

o] HTML 9§ #l°]A& WML &4 =2 wgtst= g4olth Wisk 442 ) &
XS ZE Psto] WML B) 22} HTML ej 2Alolo] Bl vfsd S A&ty =

E WAP Ale]Ef ol A o]t 22 75l AT == st A-83td Wa7]E0]

—

A AFEH AU Aul2E ska ok

HTML 28 ¥ 7|He] 752 232 5 (2000), 2718 5 (2001), W4 5
(2001), 7+7-8(2002)5 0] AFolA JPFHJon, o] WAS FH3 HTML ZH
T Y FTHREZ Y EAY dolokxd 22 E SA HEs| F+= HTML Re-
formatting W, dolo}2S A &3 A FA el 27 WML Bl 22 H33] 5+ Tag
Converting ®}¥, HTML3%} WML Bl 27} £A5 o] 9l E A oA WML A w2

2= Web Clipping W S22 g & ot

a8y o]l e WA EoA e F5E P WAP 1.X9F WML 1.X 7]9te] Z

g wpaoln 8 ©HS Aestd WML 2rkd ©haty] dgojn, s o] #] g o]o}

2 22 Ho) gloh T8 YAE 2oF U FE0] 2P RFT oA olvA
WE R A A QR B4 WA} AP oRH EA W Jure ntag
Awk g A1 Aol vjulsteh. mpeby 9 AAe] o= sk WA of £249el

[

| AA3CH(T. Bickmore 5 1999), (M. Hori 5 2000), (A2 5 2000), (2718

= 2001), (V4 S 2001).
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(2) HTML2Multi-Languages(Qdtf t} H#4])

HTML2WML W8 9o] oA 7129 9 248 2alg thae] 4§ o]
9 WMLE W#st7] W WML A5 Sa7jol 4w 2 Auag ol g8
4 9the ©ao] itk Meka WML o] o)) thebat mule 4§ dolg 9

3 HTML2Multi-Languages'= HTMLE t}hekst o & 7129 2utd od7] np=

A dojZ WE3E= Yo 2H, MESA; 3= U] ) FAE WML, =+
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HTML2Multi-Languages+= 773 A (2000), €73 4 5 (2002), YA 5 (2004),
253 5 (0009 AF AT E0] Yor, o 59 W &L F2 Ao B2
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B

FEfS FAE Bl BE P A, e WS (S 2002) 7 A8 A Q1 AFA]
Z=23+Y AKX (CC/PP : Composite Capability /Preference Profile)(CC/PP)E =3t

SL £AE ol&3dte] §] 2AE 838 2uld d9E7|9 Ag mag Aoz

SHAI R A AFE2 AA A Aol Eofl AFRE = Bl S0l th e A A A ol A

off

2000), 3+ 49 CGI @ ASP, PHP, JSP ] o]
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ME 59 A7 RFAHEAL 5 2002). 53 W BA ol 27k FuE 71U

(3) XML/XHTML2Multi-Languages

XML 7]¥ke] 98 BAE ¥H3kslE= XML/XHTML2Multi-Languages2} ## 9
A AFzE= Ao 5 (2002)°] om, Zrtd Ao
D72 ARAEI Qv ZH2E E U2 BEutd 972 Mujastaz @ of

XSL& 44474 228 A8se A9 5 (2002)59 477} Ark
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Table 4. Tag types and example of filtering process for HI'ML tags.

Tag Type Description & Example

HTML Filter?] W& 2 2|7} 7}55t ©wses] Tag Set WS

valid o] &3t M 3 <br> — <br />, <b> — <b/>

HTML Filtere] W3t 2 28] 7} 7}535}H valide}l+= thE 7
validAttributes HTML g2 WF 29 EA AttributesE &7 WS
<a href=“x" target="“y”> — <a href=“x">

validAttributes@} v}zH712 2 HTML € 2 U 52
AttributeS 37| o] &3] WSt A vk WstE Ao}

validAttributesData WML ] 17} o} T Content Data s AF-&=
<img srce=4x" alt="“xxx"> — [IMG] - xxx
sl HTML e Z2¢f] o sl Al = Close Tags 2to}A]
Tag Role®]| 3] 3F= Function 43}

findEndtag <s§ript> xxx </script> — 2}A)
<pre>xxx</pre> — xxx(content data)

discard W3t A 2|7t B 7155t Bl AHA|

3) Euld ZHlx W3 AR 7

i

2egL ZHAA $3EE 7 gl o w8 A 7S PAF Rule
Set9] Tag Type FEE 7|Wo 2 st HTML Bj 15¢] W g o] &S o] &3lo] Bl
W E, AAl, X2 FY Fg S B3tk dubE o 2 Rule Set-> o]~z #
2]l t}. Table 4= Tag Type @ HTML B} 2o that R e =) A g o o] th(M. Metter

= 2000), (474 %, 2002).

o

Bl W2

rigt
rlo

do & Mo

z2
3}7] = 3t} Table 5= B2 W3 E ol th(P 2 5 2000).

22



Table 5. Tag conversion table.

applet, base, basefont, col, colgroup, dd, dt, font, form, frame,
Delete(23) frameset, iframe, li, link, map, noframes, noscript, object, param,
scaript, style, textarea, title

address — i, caption — p, hr — p, html — wml, area — (a,img) ins
Replace(41) | — u, label — b, center — (p, align="“center”), menu — fieldset,
cite — i, sub — small, code — pre, dl — p, th — (td, br)

a, big, em, head, img, meta, option, pre, small, table, tr, b, br,

P . .
reserve fieldset, i, input, optgroup, p, select, string, td, uu
Table 6. Modules of XHTML Basic.
struct text, h text, image, object, meta informa-
Preserve structure, text, hypertext, image, object, meta inform

tion, link, base
applet, presentation, edit, bi-directional text, frame,
iframe, scripting, stylesheet, html specific

Conversion or Delete

Option forms, table
(2) REEA 7INke] g M

=9 ¥l A3e XHTML 288 FAsto] Wadth XHTML 2§82 #5238
2579 H2ES Fo] 2 B2 A3 712 g9 2 XHTML family EAEL 2

B9 25 8l el mlaq Aoz AT 4 dolA, 719 Bl WE A

2dE9 B A g A3 2 B Ve EE 7Nt g HSgin o] W
212 HTML 4.1(XHTML 1.0)(HTML 4.1)9] 2E3} XHTML Basic®] ZE2 o] &

ok

2 E7Fe] W3to|t}h XHTML BasicO 29 W3 REL Table 6& 7|90 g

&

CHXHTML Basic), (Modularization of XHTML).

(3) Well-Formed HTML ®+= XML, XHTML 7|4} 57+ o] 7]vt

A8 A9 HTML2Multi-Languages2} XML/XHTML2Multi-Languages+ ©]

HE AgShE Poln, ot 54 mukd wuvle) vhag dojz W)
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91%o] ohet Ao thel WEE BAC % ¥ w9 BAE F 7AY HTML(Well

Formed HTML)©o] 1} XML, £+ XHTML 7189+8] 7 oA 98 Zel=x=2 A3t

T3 7B o] eHl o] A 71 2 AFEEF A Al2&H’(M. Hori & 2000), (K. Nagao

S 2001), #olA] Y& TSt A G &9 ARH(FF 2] 5 2002), FAE HE
Asdte], q BAE H2E 2EY B A4 38 T2z B2 X5t THAEA

(4) vtz o] 3 - XHTML Basic

T ukaq] dojollAl HDML ol ¢ o4 Adste &E77} gloiA] #+
I 9E2 HDMLS A HDatA = WAP 71718 A3t a1, u=3 7vcts
WML} HDMLE A YstE @7 E AR5 9t} Openwaves HDML-S o A
5t N 2-& WMLS 7ftatgla, 7 23 XML, XHTMLS o] HDMLS th A& A ©

2 o A5kl AtHH. M. Deitel 5 2002).
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Table 8. Ratio of tags for main page layout of web sites.

4 84 TABLE \ DIV LAYER FRAME
e E 5 3% 8. ‘8% 1% 0% 21.2%
BE A B A (13), a5 (19), S2H(5), Ae(11), & H9),
oA Aol = BE(4), AB(6), T2 (1), IR(2), LF(3), FEAH2),
(1047H) =AA(0), et /H A(3), AD@), HAE=(D), 2A(2),
FEA(1), ED FR(1),0FE(2), A7(3), ZuHA(6)

At 0ol HlolB 722 9 BAS 223 U7 Sske] 2 ARAE @
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Top-Down / Left-Right

Fig. 9 Proposed concept of browsing view.
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Table 9. Proposed web document structure analysis.
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Fig. 12 Example page with dynamic script.
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<html><head><titledTitle</title>
<meta http-equiv="Content-Type" content="text/html; charset-e
</heads

<hody>
<table width="144" border="2">
ZErs <EdSThis is testing...</td></tr>

[ctr)
IE) BEE 270) BARIN =D =sud 1 STodiable vAthT392" boroer =717
<td width-"8" bgcolor-"HABD373">&nhsp;</td>
This is testing... <td width="376" bgcolor=-"REIFACE" align="center">
£table width-"358" border="1">
1. =X sedf
(tﬂ)
<table width="358" border="1">
<tr>
<td width="15"><strong>1.</strong></td>
<td><strong> =5 </strong></td>
LIty
</table>
</body>
</htnly

Fig. 13 Mistaken in tag usage.

<html><head><title>Title</title>
<meta http-equiv="Content-Type" content="text/htnl; charset-eu
</head>

<body>
<table width="144" border="2">
<tr> <td>This is testing...</td></tr
<trd> (td><table width="392" border="1">
mEE BIE RAY SHIAKA D E5EH) <tr>
<td width="15"><strong>1.</strong></td>
<td><strong> ST </strong> </ td>

This is testing... <ty
| =5 </tdy
ST {/ftable>
<{/table>
</body>
</html>

Fig. 14 Corrected tag usage by removal of unnecessary tag in Fig. 13.
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R R X R LR TR . :' <table width="800">
. | <table width="800"> FYR— Ly | <tr><td>
L | <tr><td> R .| <ftd></tr> .
AL ARN R T [ .
S| <table attribute list---> '6- L~ *<tablé attributé tist-> """
] <tr><td> AR I TP .. * <tr><td>
E . <ftd></tr>
< <table attribute list--> B *, </table> .
¢ <tr><td> Content list-+ </td></tr>; | TP A ate REE S e e e e e ..
: <tr><td> Content list--- </td></tr>- s-=-l.y! <tr><td> Content list-- </td></tr>
. </table> : . <tr><td> Content list-- </td></tr>
L Truremreereveserareseseseeet RET1 V=1 o) - S
</ftd></tr> ", L KtaBleS <SS
</table> ®--cmcnand ot & : <fd></tr>
""""""""""" ) LftEble> s
LS . RS IS
:, | <table> $mmmmmeeed =P | </td></tr>
“esesessrssrsrsrererene ﬁjtab]e? ...............

Fig. 15 Concept of single table extraction from web documents.
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Table 10. Rules for single table extraction from web documents.

RULE (1)
IF : fore tag is (Starting Page Layout) and post tag is also (Starting Page Layout)
THEN : (1) insert the (Ending Page Layout) fore post tag

(2) extract the current position (Page Layout) to Single Table
RULE (2)
IF : fore tag is (Starting Page Layout) and post tag is (Ending Page Layout)
THEN : extract the current position (Page Layout) to Single Table
RULE (3)
IF : fore tags is (Ending Page Layout) and

post tags is ((Ending Page Layout) or (Starting Page Layout))
THEN : (1) insert the (Starting Page Layout) fore post tag

(2) extract the current position (Page Layout) to Single Table
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<body attribute list > <body attribute list:>, .. ......
L . 1 <tables .
: | Content list-- [ SELEELELES -9~ | <tr><td> Content list-</td></tr>
Teesniiniananiiattla, LSMAbIRY et :
:<table attribute list---> " +<tableattfibate ise>" """t .
s <tr><td> : ¢ <tr><td>
: Content list- ] : Content list-
¢ </td></tr> : </td></tr> .
*. </table> L S '
e s Jelblgs e
. | Content list--- [ SLLELILETY -= . | <tr><td> Content list:- </td></tr>
e . | </table>
<lbody> oy

Fig. 16 Concept of single table extraction for contents block.
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Table 11. Rules for single table extraction for contents block.

RULE (4)

IF : contents block existed between the ((BODY) and (Starting Page Layout))
or ((Ending Page Layout) and (Ending BODY))

THEN : (1) insert the (Starting Page Layout) post (BODY) or fore (Ending BODY)
(2) collect the contents block and insert the (Ending Page Layout)
(3) extract the current contents block to Single Table

Table 12. Rules for “<FORM>" components extraction.

RULE (5)

IF : (Starting Page Layout) existed post (FORM components) or
(FORM components) existed post (Starting Page Layout)

THEN : (1) insert the (Starting Page Layout) fore (FORM components)
(2) delete the HTML tag except (FORM components) and contents block
(3) insert the (Ending Page Layout) and (Ending FORM components)
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<body attribute list---> <body attribute list--->
- <table attribute list--> ": <" <form attribute list---> )
» <form attribute list---> : . | <table attribute list--->
¢ <tr><td> : .| <tr><td>

Content list and form list:-- &--- - Content list and form list-
D <fd><itr> : : | <td><ftr>
. <fform> : | </table> :
mosltabler L : SRMZ, e :
</body> </body>

Fig. 17 Extraction concept of “<FORM>" components.

Table 13. Tags list for deletion.

applet, basefont, bdo, center, col, colgroup, del, dir, embed, fieldset, font, hr,
i, ins, isindex, legend, noframes, noscript, optgroup, s, script, small, strike, style,
sub, sup, tbody, tfoot, thead, tt, u

5) ez WS AR BALF 22 A

o] XHTML Basicoll Al AQE A ¢k HTML BjZ 2 4 (XHTML Basic)E 9]

AADFES Tt 2r2 dd AN A2lsto s FpstA R &2 Ao e

23} A NA d2H o7 HASA] AHASE & St T AHA] Tl Bl B A E
S22 Table 1337 201, A4R|5}17] 98k 722 Table 149} 2T}
o]/g3}t o] vjFRA ol FYFE A 2 W TAE AGH A4 WS o]

&3te] & EHlolE 7wte §] EAE FE5H HH AR #dd JEES I <

Table 14. Rules for tag deletion.

RULE (6)
IF : There is can be delible tags
THEN : (1) delete the tag from left angle bracket to right angle bracket
(2) preserve the contents block from next right angle bracket to left angle
bracket
(3) delete the tag from next left angle bracket to right angle bracket
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Fig. 18 Simplified diagram of extraction of single table.

Structure
TIDY | Converting ]| Scanner Scanning Analyzer | Structure Result
to XHTML (Tag Classification) Analysis

Fig. 19 Steps of web document structure analysis.
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Table 15. Scanning algorithm.

mTable = new String[HTML Ef 1 2|AE] // HTML Ef 1 B M A

index = 0, source =
while(X| & El URL 2A{7} Nullo] = m7}X| 2tQICkR 2 2loi&) {
split = 2102 LHES “< ... >" TR Z 22|
for( split Z10|8HZ ) {
while(true) {
tags = splite| 22 Xt
if( mTable[index] & AEXAIZ HIE LH 1} tags7} ZEHH) {
if(tags7F A+M| CHAN Eff ) { tags AHA| }
else if(tags7t M| CHAH EH 27} OfL| ™)
{ source += tags }
else if(“<FORM>" Ej 1)
{ source += AU H|O|EZ M+N }
else if("EF=2 X', /")) { source += EFTZAt }

} else { source += splite| 282 Xt }

index-+-;
}
index = 0;

}
}
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N 7z B4 550 9 HolEE A48T Table 15 271 LielFoln, 7}
W5 if Foll A HTML Bl 19} 9opal <Atz vl walo] 2823 o)1 444,

33 “<FORM>" Bl2d wf A2 elo]E2] 24, 282 93 52 73
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:ConvertApp I | :TokenScan I | :DeleteTags I |:TabIeExtractI

M GetToken(source)

:: Tokenizer()

___tokenSource

DeleteTags(tokenSource,tagList)

SamplingSource "," DeleteTags()

TableExtraction(samplingSource)

“: Extraction()

ExtractedSource

Fig. 20 UML sequence diagram of algorithm.
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H oA BeE e ole AT Adete 2= WS A AT

3) Agd ¥ EA 72 EA da2E UML <31 toloja 3

Y BA Tz BN duelEo UML <2} tholo] 28-S Fig. 200 A Uep) o
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Table 16. Algorithm for single table extraction.

sr = AFE ADop 0l input = null, counter = 0,
flag = true, fFlag = true, preSource = null, source =
while( ((input = sr2 2t HRIE U2 LHE) I=null ) {

if( input == “<body” ) { // “body” A|&t &
flag = false, source += input }
else if( (input == ("“<table” or "<table>")) and (counter == 0) ) {

if(flag == false) {
preSource="<table><tr><td>"+preSource+ “< /td>< /tr>< /table>"
source += preSource

}

source += input, counter = counter + 1, flag = true
}
else if( (counter == 0) and (flag == false)) {
preSource += input
}
else {
if(( input == (“<table” or “<table>")) and (counter !=0)) {
source +="<j/td></tr></table>"
source += input, counter = counter + 1, flag = true
}
else if( input == "< /table>" ) {
counter = counter - 1
if( counter =0 ) { source += input + “<table><tr><td>" }
else { source += input }

flag = true

}

else if( input == “<form” ) {
source += "< /td></tr></table>" 4+ input + “<table><tr><td>"
flag = true

}

else if(input == “</form>") {
source += "</td></tr></table>" + input + "<table><tr><td>"
flag = true

}
else { source += input; flag = true }
flag = true

}
}

print source // A1} £
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Table 17. Comparison between HTML 4.0 and XHTML Basic based on XHTML
modularization.

HTML 4.0 HTML Mod. | Components of Module XHTML Basic
1 body,head,htmltitle | Structure html,head,title,body body,head,html,title
abbr,acronym, Text abbr,acronym,address, abbr,acronym,address
address,blockquote, blockquote,br,cite, blockquote,br,cite,
9 br,cite,code,dfn, code,dfn,div,em, code,dfn,div,em,
div,h1-h6,kbd,p, h1-h6,kbd,p,pre,q, h1-h6,kbd,p,pre,q,
pre,q,samp,span, samp,span,strong,var samp,span,strong,var
strong,var
3 a Hypertext a a
4 | dd,dl,dt,li,ol,ul List dl,dt,dd,ol,ul,li dl,dt,dd,ol,ul,li
5 applet Applet applet,param
6 b,big,hr,i,small Presentation b,big,hr,i,small,
sub,sup,tt sub,sup,tt
7 | del Edit del,insert
8 Bi-directional | bdo
9 Basic forms form,input label, form,input lable,
select,option,textarea select,option,textarea
button,fieldset, Forms form,input,select,
form,input,label, option,textarea,
10 | legend,optgroup, button,fieldset,label,
option,select, legend,optgroup
textarea
11 Basic table caption,table,td,th,tr caption,table,td,th,tr
catpion,col,td,th, Tables caption,table,td,th,
12 | table,colgroup, tr,col,colgroup,thead,
tfoot,thead,tr tfoot
13 | img Image img img
14 Client-side a&, area,imgé&,
area,map . .
image map map,object&
15 Server-side img&
image-map
16 | object,param Object object,param object,param
17 frame,frameset Frames frameset,frame,
noframe noframe
18 Target a&, area&, base&,
link&, formé&
19 | iframe iFrame iframe
Intrinsic a&, areads, formé&z,
20 events body&, label&,
inputd&, select&e,
textareads, button
21 | meta Metainformation meta meta
22 | noscript, script Scripting noscript, script
23 | style Style sheet style
24 | link Link link link
25 | base Base base base
26 71 €} Style attribute, Name identification, Legacy Module < ]
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Table 18. Mapping table for

conversion based on filtering.

B Before After Attribute Before After Attribute
html html P meta meta P
head head P object object P
title title P option option P
body body D param param P
abbr abbr P select select P
acronym acronym P span span P
address address D textarea textarea P
base base D kbd kbd D
blockquote | blockquote D label label D
br br D li li D
caption caption D ol ol D
cite cite D P P D
23 code code D pre pre D
(p) dfn dfn D samp samp D
P dd dd D strong strong D
dl dl D th th D
dt dt D tr tr D
form form P ul ul D
input input P var var D
link link P comment comment D
ZA A Fu AT
q q %43 %ol “lang” BF 7 A
- href &4 ZFo] html, AFOJE F A7) obd
a a &, 2349Ed & E2d= Y&7 £
- 54 Fol 23y Eo|n AZAH AT} o|u[ A o]H AA AHA|
. . - Tk olu| 2= A AHA)
e e - 93 o]nA|9] oju] A& A4, A7 YA+ IMG]E X3
table* table border &AW 4], U R = 2HA|
td td colspan, rowspan, class%¥F 4], 1} X = AHA]|
S AA B 2l2E FollA Aol style B2 2T HE o[HESLE AHA
Before After Attribute
b strong D
big strong D
em strong D
o = menu ul D
(ZI]{? div table 9] *sF =
area, map a alternative
frame, frameset a alternative
iframe a alternative
hl - h6 p D
- area, map : a B 12 2 3}35}3 map name?] A&~ x| of 49
<area shap="*“rect” coord=‘x1,x2,yl,y2”> — <a href="“test.html” > link </a>
- frame, frameset : <frame src="“test.html” name=*“name” frameborder=%1" ..>
— <a href="*“test.html”> link </a>
- iframe : <iframe src="“test.html” ... > — <a href="test.html”> link </a>
- h1-h6 : <hl> test </hl> — <p> test </p>
247 applet, basefont, bdo, button, center, col, colgroup, del, dir, embed fieldset, font, hr, i,
(B) ins, inindex, legend, noframes, noscript, optgroup, s, script, small, strike, style, sub,

sup, tbody, tfoot, thead, tt, u
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Table 19. Rules for conversion.

RULE (7)
IF : A equivalence tag existed in XHTML Basic about the source tag
THEN : Preserve the source tag
RULE (8)
IF : A equivalence tag isn't existed or

have no function similar to source tag in XHTML Basic
THEN : Delete the only source tag except contents block
RULE (9)
IF : There is no equivalence tag but,

have function similar to source tag in XHTML Basic
THEN : Replace the source tag to tag in XHTML Basic module

Table 20. Example of attribute and tag conversion.

Tag Change of Tag
frame frame®] src, name $A4 S F=3t] a YAZE X3
iframe iframe®] src, name ’—,\ A 7re F=E5t0] a 3 E X3S
map area®] href, alt 4 gt= FE3to] a I E *| 3
etce...

Change of Attribute

q lang &3 % 74|, Yw A= A4
a href &A1 7], U 2= AHA|
img sre ghol Ao A=< A% AHA, [IMG] A2 2| &
table border £ ZkeF 7 %], U X = 2HA|
tr AFA|
td colspan, rowspan £ 2k 74|, L} 2] = AHA|
others | 54 TE ol AU B A
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Scanner Structure Template XSL Result
. e——» Analysis <.>

(Light-weight) Conversion Rule —
HTML XHTML Basic

Fig. 21 Steps from web documents structure analysis to contents conversion.
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Table 21. Structure of single table with contents.

<html>
<head><title> content </title></head>
<body>
..... content.....
<table><tr><td> .....content..... < /td></tr></table>
<table>
<tr><td> ...content model... </td></tr>
<tr><td> ...content model... </td></tr>
< /table>
<table><tr><td> .....content..... </td></tr></table>
..... content.....
</body></html>
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Table 22. XPATH example of conversion template.

<xsl:template match="/">

Pro | e
Rese;:ches <xsl:template match=*//table” >
<xsl:apply-templates select="“tr/td” /> // B< Ho]E& A
<xsl:template match=*/html/body/table” >
Proposed | T
l: 1 h=*“table”
Moethod <xsl:template matc table” >

<xsl:apply-templates select="“tr/td” /> // body®] child?l H]9]
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Table 23. Example of contents conversion template.

<?xml version="1.0" encoding="euc-kr" 7>
<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform” >
<xsl:output encoding="euc-kr’ method="html" />
<xsl:template match="html" >
<html><xsl:apply-templates select="head |body |frameset” /></html|></xsl:template>
<xsl:template match="head"” >
<head><xsl:apply-templates select="title” /></head>< /xsl:template>
<xsl:template match="title" >
<title><xsl:apply-templates select="text()" />< /title>< /xsl:template>
<xsl:template match="body” >
<body><xsl:apply-templates select="table” /></body></xsl:template>
<xsl:template match="table” >
<xsl:apply-templates select="tr" />< /xsl:template>
<xsl:template match="tr" ><xsl:apply-templates select="td" />< /xsl:template>
<xsl:template match="td" >
<xsl:if test="(number(string-length(text())) ) 0) or (descendant::*)" >
<table border="0"><tr><td>
<xsl:value-of select="text()" />
<xsl:apply-templates select="a |a/img |img/a |p |map/area |img |form |text()" />
</td></tr></table>< /xsl:if> < /xsl:template>
<xsl:template match="p" >
<xsl:value-of select="text()" /><br/></xsl:template>
<xsl:template match="a" ><xsl:element name="{name()}" >
<xsl:attribute name="href” ><xsl:value-of select=“@href" />
< /xsl:attribute><xsl:value-of select=".""/>
< /xsl:element><br />< /xsl:template>
<xsl:template match="img" >
[img] <xsl:value-of select="@alt" /><br /></xsl:template>
<xsl:template match="area" >
<xsl:element name="a" ><xsl:attribute name="href” ><xsl:value-of select="@href" />
< /xsl:attribute><xsl:value-of select="Qalt" /> < /xsl:element><br />< /xsl:template>
<xsl:template match="form” ><xsl:element name="“{name()}" >
<xsl:attribute name="name" > <xsl:value-of select="@name” />< /xsl:attribute>
<xsl:attribute name="method” ><xsl:value-of select="@method" />< /xsl:attribute>
<xsl:attribute name="action" ><xsl:value-of select="@action” />< /xsl:attribute>
<xsl:value-of select="text()" /><xsl:apply-templates select="input |select” />
< /xsl:element>< /xsl:template>
<xsl:template match="input” ><xsl:element name="{name()}" >
<xsl:attribute name="type" ><xsl:value-of select="Qtype" />< /xsl:attribute>
<xsl:attribute name="name” ><xsl:value-of select="@name” />< /xsl:attribute>
<xsl:attribute name="value" ><xsl:value-of select="Qvalue” />< /xsl:attribute>
< /xsl:element>< /xsl:template>
<xsl:template match="select” ><xsl:element name="“{name()}" >
<xsl:attribute name="name" > <xsl:value-of select="@name” />< /xsl:attribute>
<xsl:apply-templates select="“option” />< /xsl:element>< /xs|:template>
<xsl:template match="option" ><xsl:element name="{name()}" >
<xsl:attribute name="value" ><xsl:value-of select="@value” />< /xsl:attribute>
<xsl:value-of select="text()" /></xsl:element>

[/ e OMUSSION. ... //

< /xsl:template>
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Fig. 22 Flow diagram of analyzer and redirector.
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Fig. 23 Service meta model.
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Fig. 24 Preferred services of mobile users (units:%).
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Fig. 25 Excepted preference services of mobile users (units:%).

3ok Al 27} L oHE 7] (26.2%)" 0l W, 7L The O & W4 e) /W U (21.6%)" S
A (T.0%) 52 M QL Ho Tk =& Fig. 25 AA) 4 AE Y W] o] A5
o] % A AHULS o[ §3A B A ABHA B AuS NGO “oJY/TF
B A (0.8%)" S 7 ol AR T Jom, T OB E i A (9.0%)", 2

oF £71(7.8%)7, “AEFE 71%5(TT%)", “AEZ(7.3%)7, “SI AR 81(7.3%)",

Fig. 249} Fig. 2598 & A vl o|H & 4] 8}o] Table 240 Ve Tt 4 23}

HEvtol et AH AN MulaE 7 dosk= 3 i Aulaz =55 v wet

A

A& AR AE, F

of

FAE AIE, A /uE BE AT AlE B w2 A

)

A Apo|E7} BH SRS ALg ] o] §F AMIAE FolAl b B AR

-

Sol A5 AulA 57 ATk 28R AR Y BA T2 B4 22 W

SE
é
>
o
T
oY
2
)
of]
el
iU}
>
>
o,

$H2 379] Table 8o Y= 104719 7He| 12
2E

[
r
1)
[N
rE
r i
filo
>
o2
et
=
o
>
o

nt)o] Alg AEE ) 2 B4
EZ AAIA

2. ABs B E

AE A T2 BN 5L B A AN FNA W BA T2 2A

60



Table 24. Analysis data of Fig. 24 and Fig. 25.
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(b) After

Fig. 26 Results of structure analysis for yahoo.com.
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(b) buy.com

Fig. 30 Results of source code for amazon.com and buy.com.
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Table 25. Estimating criterion.
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Table 26. Reliability algorithm.

// Matching for between the characters
array source| | = stream that all empty blank removed between characters
array target[ | = stream that all empty blank removed between characters
for( i=0; i j source.length(); i++) {

if(source[i] == target[i]) matched += 1,
}

reliability between the characters = ( matched / source.length() ) x 100

// Matching for between the words

list slist() = stream that all empty blank removed between words
except one empty blank between words

list tlist() = stream that all empty blank removed between words
except one empty blank between words

for( i=0; i j slist.count(); i++) {

if(slist(i) == tlist(i)) matched += 1,
}

reliability between the words = ( matched / slist.count() ) x 100

Table 27. XSL template for text extraction.

<xsl:template match="/">

<html>

<xsl:apply-templates select="//text()" />

<html>

<xsl:template match="text()" ><xsl:value-of select="." />< /xsl:template>
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Table 28. Estimated value of contents assembling sequence after contents conver-

sion.
i AFelE Zd= W £4
067 Aole) | EA SR A [ dol 99l 3 | A4 715 A8

amazon.com 99.95% 98.78% O
bbe.co.uk 99.84% 99.33% O
buy.com 100% 100% X
cam.ac.uk 99.66% 98.41% O
chosun.com 99.33% 97.91% O
cornell.edu 99.77% 98.88% O
elibrary.com 99.72% 98.54% O
harvard.edu 99.83% 99.07% O
kr.yahoo.com 97.65% 92.86% O
latimes.com 100% 100% X
leweb.loc.gov 100% 100% X
lycos.com 99.68% 98.31% O
mobile.org 99.93% 99.65% O
music.com 99.81% 98.98% O
naver.com 98.09% 94.50% O
nytimes.com 99.98% 99.91% O
ox.ac.uk 100% 100% X
stanford.edu 100% 100% X
umn.edu 99.66% 98.25% O
usatoday.com 99.96% 99.80% O
vlib.org 99.84% 98.81% O
washingtonpost.com 99.98% 99.88% O
winamp.com 99.85% 99.27% O
wsj.com 100% 100% X
yahoo.com 97.86% 88.05% O
yale.edu 98.59% 92.31% O
Average 99.58% 08.13%
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Fig. 33 Conversion result of yahoo.com in mobile browser.

Table 29. Error characters.
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Fig. 35 Conversion result of amazon.com in internet explorer.

Table 30. Example of searching expression of XPATH.
(a) (b)

<xsl:template match=*//table” > <xsl:template match="“table” >
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Fig. 36 Conversion result of amazon.com in mobile browser.
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Blocks & Buiiding

Fig. 37 A part of buy.com in internet explorer.
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MP3 Player

Hottest Seller! [img]

Our Price: Click Here for
Special Price

{with no obligation to buy)
[ing] This prosuct quelfies for
Free Shipping. Click for details
[img]

Kodak EasyShare DX7630 -
6.1 MP Digital Camera

Fig. 38 Conversion result of buy.com in internet explorer.
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Buy.com - The Internet Sup...
fimg]

fimg] Buy.com
fimg]
fimg]

fimg]

img] Wishlist
firng] Basket

[img] My Account

NOICIA
Buy.com - The Internet Sup...

Includes Sponsored Links
by Googlelneludes
Sponsared Links by Google

BROWSE BY CATEGORY
BROWSE BY CATEGORY
WWhat's Holl Whats Hotl
fima]

A
Parts for Vioice-over 1P

(Vonage Service)

550 Mail in Reatel [mg]
Our Price:§54 99 Price After
Rebate(s): §4.99 (img]
more info

{img] This product qualifies
for Free Shiipping. Click for
details

10 Mail in Rebate! (img]
Our Prics: §18.99 Price Aftsr
Rebate(s): $9.99 [img]
more info

{img] This product qualifies
for Free Shipping. Click for
details

{img] Buy.com

fimg]

[img] New Home and .
Outdoor Stare.
fima]

T wion
C.
& Karaoke Features
10 Mail in Rebatel fmg]
Our Price: §38.99 Price After
Rebate(s): $29.99 [img]
info

{img] Holiday Gift Guide
fimg]

limg) Books
fimal

fimg] Toys

®lBuy.com - The
Internet
Superstore
[img]

hotebooks
Handhelds & PDAs §
Storage ['/onage Service)
Printers $50 Mail in Rebate!
Monitors/LCD (img]
-mare Our Price: §54.93
[Tove) Price After

|

Internet Calling
Digital Memory

Jimg] B Home & Outdoor
img] Buy.cam

__Back |

(ma]

[Search Buycom [2] inksys Phone Adapler
(img] Buy com 5 i PV kvt
{ima] Voice-averlP (Vanage
e Includes Sponsered Servicel

Links by 450 Mailin lebatel
{ima] Googlelncludes (i
ima] Sponsored Links by Oui Price:354.99 Price
ot oog After Fichate(s] $4.93
lime] fimel *

(c) KTF KUN

Fig. 39 Conversion result of buy.com in mobile browser.
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