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Automatic Reconstruction of Web Pages for Mobile Devices
Dongrhee Song' - Eenjun Hwang'!

ABSTRACT

Recently, with the wide spread of the Internet and. development of wireless netwod( technology, it has now become possible to access web
pages anytime, anywhere through devices with small display such as PDA. But, since most existing web pages are optimized for desktop computers,
browsing web pages on the small screen through wireless network requires more scrolling and longer lpading time. In this paper, we propose
a page reconstruction scheme called PageMap to make it feasible to navigate existing Web pages through:small screen devices even on the wireless
connection. Reconstructed pages reduce the file and page size and thus eventually reduce resource requirements. We have implemented a prototype
system and performed several experiments for typical web sites. We report some of the results.

7IME P4 (Reconstruction), & 2B (Mobile internet), MOIXl P94(Page Region). B BlZI(Mobile Device)

.M B A @] 2ad ared

AYA He g F29

AR ANUE Tolst] AUl ol AL AutolM B
AH AR HEO £do] HA Aol FH 327|2
e Azste] Fo& Asr1E AH IMT-2000 71 ¥
A7 JAG 52 BHE FA olF T4 87N ¢
Hlo] d&3te] ARE Adtn HA%dee 479 =Y
of Z7hstn givh ¥ FA drle ATHE 2498 A
B A2 sFeAdE AAEAT gir) sesolst FAw
9 Z(bandwidth)9] A@oz & d2z & HHFEHE o
&3t &9 Aol oYTHI-ElL A olE g ¥ dwr)
B9 ZRAA, vixe, wEe] 4 Folle B ddol Ul
A, He] 2He 23U ARl A RE2R HETHE]L

2 =dde o de F85Y £ U 4§ HoA
kL -r% Aagl g Atg. o] AzgdME d 4 HolR

# )‘% i ': P Y 371 EAT R05-2002-000-01224-0 A Y 0.5
FHYE

ki l

t& 8 %4_ ohrdi ot ARgAAF R

tt #4084 oprdiga JHENAF AR By
EEES 20029 79 274, AARRE 20029 109 Y

g solr We AFgeEA wHelx e 7 Fog ¥
& AR fEke 4 WelAY] REuE HYHs B F
AA gt solx] 9§ Alade HAL AA F dAR Uy
ojdth, A WA BAE % GARM @yl 23¥ 37
of gute ¢ #Holxe @ FRE FEY U 4 Y 7Y &
o & HolAe WE& a2l AT F WA dAE
A4 GARN 328 dolx P& Hi AEA} e
Foure g 4 HolA g AFAu ojd E § HolNE
galske Fotd 1548 $4AE 4 i, HTML(Hyper-
text Markup Language)-& 71122 &7] e Hdx 7
‘%%"l Hojgirhe AHE 7Hnh F71E Hojz] gol &AF

| °(Favorite Regions) 71%5& AFste] Aga7t 48
“ﬁh W H{E A g2 0 oselxle g Fo& AdstA ¢
2% Ay 2 REVCE o Ao E AN B F 2
A ikt

B = oA e bEa g tf e F
A ogR7lelMg 9 delx g Hd 9 delAE 893
= 8d d7ES AR, 33AE ¥ Helxl REE 7



524 BEX2IWBI=EX B HO-BH RSET(2002.10)

Moz HolA g A% FaEsts dudFE slevo 43
oM HolAl | Alxge) AAA T2 f Holx AT
A g AW, SPAME FA Gurids A g
Hog Beixn g 9 sojAg Atd PHolMel 4 ¥
oA Hded HluY 4y FAE HAFY Foz 63044
= ZES B FF A b8 Hedd

2 ¥y dx

A 22 74 gir] 23 AHHes §) Holxg
EJ37] A% U a7t BAFIAT ¢ HoNE @
D7) 23] FHP A AFA 9 H2HA = g7 7t
A FAZE dFEd. AR, 94 Aol EAsE 9 HolAE W
A A 4 gErlng H% A2 HolA e 7
& REg ¥ H2o olg gL whEe stz WML
(Wireless Markup Language)[7]°] 5% &gz ol tjA
A ¥ HiRE FH gBvly 3L 2ade) g Holx)
€ 44 Mz Fdjdel s R A WWWE oy
B A7l H9E Jhh aees d4 E48E 4 delA
& o83t whe] 879

A, A9 ¢ wHelAE ARAT 4 Holx9 72§
A g@viel g H¥se WHeEAM e g8 AE
o] sit}, WESTIBl= 7z #olA & &3 + 4@ Afocus +
context) 4 & o] &#A e o] due vlT 49
8.9%& AF ¥t Digestor{9l F2H #HolA W (struc-
tural page transformation)® ¥7% % (sentence elision)&
olg8M HFAHY 89ok2 AMFEY, Power Browser[3)&
4 HolAE oud d2E v¢(semantic textual units,
STUs)ol ol vhrold aobg o8 1 898 3 Sl 2
A Wro] HaFEoh FA7|ue) 2= WY AA¢(Annota-
tion-hased transcoding system)[4]& A3 Z7E Alg8ld
zk HojAte] Y gel o 4 g geozn ¢ FHolAY
Y tyrish aofo] shedth A oW WHEL A}
442 9 g sEgAHoE PEY. dusd TUE ¢
HolAlel H&A d23 g FFEHAM BoxE § delR)
WEe] #A9 A7 B4 9By oy e vad 98
Hog AU AHAE HA 2ES 247} gl o €4
o BH$E ZIA] dioith weld B § Helxg
Z2F HYstA] @i 4 94 5 9 dhde] et

AR, A8 7k oz APHAYD FA gy ALgA
Aeisfo] 28 AY 7]Ee] A7 PPe A HA4E HAEF
7o g2 741,210, 1113k o, H2 438 wHsghe 7
A darlEY 4%& 383 olgslA @l 4F Hof
A AgEo @l 9= PDA AFEE F 200Mhz o))
o] CPUS 64MBS] wXx&], 65000744 o|4te] A& hepd
F e A5 AEel AL oM dAFE Ay B
A deZlEde ogd devtoeld 8% F&o] shwa
ot wedA ol §HE FEE 8¢ F o AEHY 9

A Hel oty

3 HWolxl ¥ #& %3

31 Wo|x| Mol P '

¥ wolx AzEL A8AES ALY W s @
Holxlol Hulgh B HHE Yodn BT my o
AREol AT SMglel v FHHo2 Ydsle] glom A}
gl ERE F 4 orz ¥ AASE 3A4(font)
2 w4 § Az ase 8 eolE TRE ALEHA
9 HolAE $4¢ FRYZ EFAY, € HolAW ©
# W% PRAE QA oluXE “ALT" @og, E(form)
£ “TITLE" o1} “NAME" #& WA#th oj¢l M| et
s ¥ =FoME 3 dHolNE HolE A= 584 uwet
M Bde WEoE AF BT $ UE PEe Aded,
714 s me} rojRE g Fh9 g RBL 7
H(region)olgh A prola Z FHEL Hojx 9
T4E 98A 1 799 e acks 79 Wy g9y
o, AR o|@A FAE Holx Yo T Mug S
A HAoXE F o 41 ¥ B4g 4 U 2. o
A HolA W AAge A Folx e zuE T4
o UgH § Aol AR g 719 5o EHolA
AY chre We BFe T4 ojFoln ¢ HolAd
o Agdon 4" & Ak (TY DS A ok uH
# Hollol A solx 9 Alxde] o8 8AZ YrolAe
Toe] 48 HoFT)

RS (2¢)

(Z18 1) OF% Wil 8 HofXiel 79 014




32 HolX| ¥ & &nelF :

A o Aol EAsle 9 HolAe s g7t 4
E 3d Wil HPE HIMLE Abgste AZ= Qi) oy
¥ HIML #e)x| 72& 544 <HEAD> ¥#9 Wgg ¢
A #bd <BODY> R¥9 WEE By Tz ¥sE
FARE B A2 F7h AAHAE L4 9 HelA] He
Az Aol shesiriis] ®=8 <TABLE> HI1e
A HIML 9 sjolzlolA AMgHE 724 gazA ¢ 9
ojAg Wig& ABYW 71Y ditHos wol At u

2 HTMLEA oA #o]#] W& #&3817] 98§ <TABLE>

8 71ELE AHEHE B8 E94 72d Y4H%E F
E o 8d et rA8Hsimplify) A7tk HTML #ME A

Al <HEAD>$} <BODY>2 7-4e] Hed|, ol #tzte] ¥

ol ¥ sk <E >3 Zo] ABF A7M 4§ o
ojAle g YFEo] 2aYEE AHEE WEH(template)
o8 Aol QYA olAx shte] FHoz A4drh(
@ Do Y 10, olgAl 4 selAt 7eg vger AT
ey A7AE delAe e A ¥ HolA =g R
Bges 7AH AbgAA BejAlA "

CE 1) HOIX| Mg #igt eiel 2k

B9 98 AP S2UE window,
open” ¥-EE& AA

A4 A T (comment) HE¥ FEE F& A

h oM A
« & (attribute) & 2 E A&
~Hol& Alelg] AL I HAQ)
<TABLE>| “celipadding”, “cellspacing”& 03t o2
BODY <TBODY>| 2%

FE O HOE - HolE AAMbodent RE Mg 1}
Bl &+ U5 g9 gleg =24
<TIR> |« 42 Oz HE
<TD> » Bl ¢k JE& BS A

WHal|<SCRIPT> | 985 BAE shis 7oz <14

Holzl P& F&atr] A AR S FHA ZE
Al MW (proxy server)Z @& § #HolAE thfd ve
& o 7hx e dangEel AEErh ¢4 @ HeolH g #4y
(parsing)8t9] Edl(iree) 72 & HEsIE E7 329 7t
o] & Hol(leveDE & F7b vk a@la wolAje)
A <HTML><HEAD>~</HEAD><BODY> #¥£& #&
Btol 718 2AHE VM E AEE HAolXE AT o] ¥
ojA ¢ <BODY> H-&of Eoj7te= W& #olx 9§ 7%
FYol G WEoR “SplitPage"olA Mgt we)
A § Holxe e FRAA el HelE 1R &
XEHA AR ey AFHeg 5 HTML(valid
HTML)®] 39& A& 448 & ArHEndF 1.

o TE2IE FIB ¥ HOIXIY KB XHTa 525

Parameter  URL for HTML page

parse (URL, HTML page; page [n}) // parse HTML page into page [n)
save awiy page [n] header_part # <htmi><head> ~ </head><body>
if (popup window is exist)

remive popup window script // “window.open” part
call SplitPage ; // divides page into regions
cut away page [nlfooter part  // </body> ~</html>
create valid HTML file structure

(3% 2) ¢2E 1: Page Reconstruct

Function SplitPage

Parameter : HTML. ‘dement,
current page 1,
marked paint i

if (iag # table>) then
set page [nl.point [i).start
while (tag # table>) dn
read code
set page [nl point [il.end
call MakeRegion ;
resst page [n].point [i]
set. page [nl.point [{].start
while  (tag == </table>) do
i {tag == <table>)then // inner table
call InnerToble ;
set page Inlpoint [ilend
call MakeRegion ;
reset page [nl.point [i]
set page [n].point [il.start
while (tag == </body>) do-  // contents after last table tag
read. code
set page [n).point [iLend
call MokeRegion ,
reset page [nl.point fi]

Vi contents before first table tag

/f tag == <table>

(08 3).@“31?4% 2 : Bplit Page
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» <BODY>~<TABLE>
® <TABLE>~</TABLE>
¢ </TABLE>~</BODY>
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Function InnerTable

set page [nlpeint [il.end

call MakeRegion ;

reset page Inlpoint [i]

set page [nl.point {i].start

while (tag == </table>) do
if (tag == <table>) then

call InnerTable ;

set page [nl.point [il.end

call MakeRegion ;

reset page [n].point fi]

set page [n}.point [il.start

(T8 4) ¥2IE 3:Inner Table

Function MakeRegion
Parameter : pageln].pointfil.start,
pageln].pointfil.end,
current Tegion j
for (k < page [nl.point [il.start to page[nl.point {il.end) do’
if (there is no region number)
insert (region [jl.region_number)
extract (region [jl.contents_text)
add (page [n], region [jl.contents_text)
// extract simplified contents in table data field
if (image is inserted) then  // output [1]
extract (region [j].contents_image)
add (page [n], region {jl.contents_image)
// identify image and its name by “alt” or hyperlink value
else if (form is inserted) then // output [F]
extract (region {jl.contents_form)
add (page [n], region {jl.contents_form)
// identify form and its name by form “name” or “title” value
else if (video (or flash) is inserted) then // output [W]
extract (region [jl.contents_video)
add(page [n], region [j].contents_video)
// identify video (or flash) and its name
// video (or flash) file name
if (there are no conterits) then
cancel region [j].region_number

//don’t make-the region

(28l 5) Y¥TUEIE 4 Make Region
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2408] 2a9E 7ML Y, ol @73 9 HolAd 15
A3t 45 A8& AL 4 donil 12], AR SodF
W2 A2a8Y(scrolling)E A78A Aok oY ofHE Hel
A Ao ARl A Mol 2y A% 238
3¢ 54 ¢ e o ﬁif’ERH WE sk, o] e A}
SRl A B0 Yo WE& olgsty] 4 Algalr] HelaiA
ige 3

EE B4 gl ALz AHHAelA REE WA |
AFEgE e FA 279 3E B4 Wi HA &
Y 71%5¢ X 19 ) X wA w2 neFEo
of @t} 2L 7| W E(keypad)E o83 EE FZ o] offo
Ae AL d2r] ALged g §& AAEAAE
Ergez e 5 7] gielth o474 Hed + Ue
o B AEAS(Multi-view interaction) W2 AdiFHo
2 BUE ¥4 dErle e YoM HEaw @
Mg Aoy £ YEF st HEE oy ddoer B
el B Yo PAD++{10]9F CZ Webl11]o}4 9]
T FAVEHA B dEv]e 4 so|RE #¥, ¥4
A8 AEE & o oA o REeg FEH T
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AHE e Holxl Pdog Y F 7 BEo g3 A%
A7t A2 e A28 THSE Rolrh of R
e el dg A 25 BAZ GAA den HAe
Z 7Yel s g YEdoel 7AL MaY & AUA sk
(79 1008 AHER7} (19 8) (e dlold] We Ba (2
g x)uﬂk‘;m :m 6% 27t g AL, A¥Hee o 7
ARg &l ATHE o sofxle] mfroltt, of AHTA
o Helry P8 Fona BA durle] shde] <wA

Heid & glet ol@A FE4 oA Pe FH A&AE
FEE AEgsA Ha o Fotez A2 9 HelArt
ArgEdt Ardd 4 ol 9 Wge] tE HolA
29 ga2F /A3 Aduy 1 HolARe o]Fo] s
olgA ARAEE HelAE E 4] dojxgoz &0
Hogn (2% ID& ARt ol @ HHoE g #elA
& Bedor FHshs g HojFrt
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i Click the

(T8 11) Ho|X| W& ol83 # WOIX| 'Y

5 4% #Wol

Fee ¥ 2aeA 7158 7R PDASH g ¥4 @
W18 A9 A9 daa g AFEHAAN gl 2o
A7)e) BehgA Abge] e T2ZRER] A2de TE
1 olRg olgst] Jed BT AYdMe g
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4 AtelEojA 9] HIHE HAs AE WS, 719, &%, AR
TE€ EFEE 1079 EHY o AoEE nHsyed
2-g2EE <F 2>d et 9o

(B 2) 95 oEE A8 10242 AIE

Auto Track' | P

2 | Washington | America’s http'//www.washingtontimes.com/

Times Newsipaper
3 CNN Education http://fyi.coneom/Ayi/teachers.ednews/
4+ ABC World Index | http//abenews.go.comv/sections/world/ -
White Homeland
5 Hou S e ¢ urity] hup//www.whitehouse gov/homeland/
e Acti
ons
6 | Yahoo Weather http://weather.yahoo.com

IBM Small " | hitp)//www-1.ibm,com/businesscenter/

7 | IBM business us/smbusapub.nst/detailcontacts,
: center home SBCenter598B

8 [ SUN Consulting | hitp//www.sun.com/service/sunps/

9| aoL Health http//www.aol.com/commumity/health.
: Wellness htmi

10| ACM ACM Store ! http//store.acm.org/acmstore/

(E 3 ¥ #olxie| migl 88 37|94 &N 27|e| MY dH
(a) %Y &% A7) vl

1 109 Kb, | M6 %
2 1316 Kb 113 Kb 914 %
4 1483 Kb 116 Kb R2 %
4 1239 Kb 250 Kb 78 %
5 1286 Kb 121 Kb W06 %
6 662 Kb 111 Kb B2 %
7 1368 Kb 212 Kb 801 %
8 78.8 Kb 126 Kb 840 %
9 540 Kb 175 Kb 676 %
10 8.3 Kb 6.3 Kb P %

(b) @ A7) vl

2 X547

3 T72x1333 708 <468 678 %
4 778X 14M4 723 54 63.6 %
5 754 % 1366 683 x 370 T85 %
6 763 X 1263 701 x 441 679 %
7 765 1012 706> 416 62.1 %
8 1006 1066 894 <422 848 %
9 676 < 1856 596 3 509 78 %
10 738x1334 639367 6.2 %

8 ol B gl B @Ey) AeAEe we
de&og Adso] Haa o) AgREHED O 28 7o
of 33 e 23WeE U8 © Be 23AFYL sopy
Bk <E D> olHF Ak YY) Slel 7 AojNe] &
F Al ke =18 B4, wasa, Aol &3 4y
& B4 wwle eFe] gestn, Bu 27 Age 2
ABYY MEe) UeW) & HAolxe He §Fe o W
g B4 45§ 9483, 2e Mole] A7t 2389
Fa® dehdt. 49 v daiw HEHos By 4%
o) vl 852%, B AlE 0% #29E % 7
i,

(218 12% HAM YEE 7 AolEgel Aope e Wi
strh &8 ol 1,23, 5 10& 4 Holx Bie y
gol & g% ojuixz FHHo| ojA Aol Wozeo)
FHA e Hold 9 H2E BT EE T Hol
AE3e @ Aolx golMt: Holx S@e) Fautie 3
Woass gatd 2 A% ¥ 5 e, o) of Holx
o ol olplxrcke F2 gee daeg PyEC 3
A7l WEolth & He §3 ANSE drul WA o)
A gFel ol 2wl 98 MAN Ryoy 7 92
E7} gepERA e 277k BASA FAIE Ao,
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0.00% &

| Wsangt Osawig2 |

(718 12) el 8% 270 8 37| Fek 8| bR

EF Holx] 69 Y EFo] o= uieh gy 7o) F
®prolale A9 Afed((2E D ARE 7Y, o
v 38 2E F9EAM § AdEe FRE 2= 274 7
1grh AAM(borderye] §lE HolE AMEoR Us) ol
& M B4 E 8 Bve JehbA gdou ol § A
atgel 28 F59 WEE dHeld d9E ol Algshs
AAQoA S FE M Aolr)t. Ay FHolr HEo] Ho|x



W ALEE B4 ggviels § HelAg 'ﬂ”’*&ﬁ” W
3 BEHYE ¢ F AR ]

6@ &

@zu 99 WEEE da & RN Wity 3
Bl 45 AT ol o2 BEeh: 9 ol
5 279 7ivlo] 9 BESolo AW T Buvle
Haz g A w3 ARy AL AN AR
A B BEHL A 8. g B =2 A
gl olde Asd B4E AFstr) P8 Ll Hol
A B¢ a2 229 dAolx W AF0E 2% 4 ¢
g Agkaigon, 59 Wre wolx #ulgle] AR
9 HolxolH AHEA STk AolA We TH AT
WAZe) gANM W Holx 2w NS FoF P
Wr] 230 Awe 72 Fo) He 2a8Y o
9 #olAlg wao] AseA HET 18n FIHO
2t 240 79 Jvoz WANH NEHE U $E
qlct.

A4 Holx) W A2RE A B9 QlEHolz FEd
daA A7rgeld Fodo AY g B4 HolHe g4
o] FssiA © Rolth B ojrlo] BAHY MY E T
Ex)2] ZloldE Auel Ha 712 A7|(snatching) & %
7] A TN A2dd Bt Z2EZe oMM 27
% Agolo,
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