; e3eR, 6TRgXMet hod to Reformat Regions with Cluttered Hyperlinks 5 WO e
02/ 069193 Technical Field PCT/USOL/ 49134 ' The present invention relatesf,f,}
to an i npwowedesded a processing system to More particul arlpcr/usoespsesent | -
i nvention provides a nethod and systemfor uncluttering and reformatting a-
web page before presenting the web page to a user. Background Art The
Internet) also referred to as an "internetwork”, is a set of 15 20 conputer
net wor ks, possibly dissimlar, joined together by nmeans of gateways that
handl e data transfer and the conversion of nmessages fromthe sending
network to the protocols used by the receiving network (wth packets if

necessary). \WMethed te/RefskmatcRegions with Glutterédrdypertitiksol | ect i on

‘of networks and gateways that use the TCP/IP suite of protocols. The

I nternet has becone a cultural fixture as a source of both 25 infornmation
and entertai nnment. Many businesses are creating Internet sites as an
integral part of their marketing efforts, informng consuners of the

pr oduct i of fered by the business or providing other information
seekingsré}{h € |V':.ﬁﬁabrand | oyalty. Many federal, state) and |ocal

government agencies are also enploying Internet sites for informational
purposes, particularly agencies which nust interact with virtually al
segnents of Skhe presekinvestioncrelates tmanimprovedsiataiprocessingsystem, es of

state. Rroviding informational gquides.and/ or.searchabl onli ne
T Vo dBBiR-BabflcuBrl I orgBend nyevoR PrBkidRS Y ol A0 3YBRER ) Cos o
Furt hergurfd?ﬁttb'i‘ﬁ?é‘ﬁ& rbfoﬂ?ﬁ&ﬁmrg‘ﬂ wéb | lmovemgséﬂﬁngsm@ webi papé
comercial transactions. Currently, the nost co nly enpl oyed nethod of
transferausgr.data s over the Internet is to enploy the Wrld Wde Wb
environment) also called sinply "the Web". OQh esour ces exi st
folltransferring i nformation, such as File Tra mnmmmmmu‘m | (FTP) and
Gopher, but have not achieved the popularity of theis\¥s. In the Wb
environment, servers and clients effect data tran i iWng t he

Hyper t exBackgrouhdrARr ot ocol (HTTP), to a known pr\\“@ﬁﬂﬂmmﬂ M!Eandl ing the
transfer of various data files (e.g., text, still ges, audi o,
nmotion video, etc.). The information in various data*$®P¥s is formatted for

resentation r WwWeschi.nt .o |- t he
per et i MR A6L s A 2EHA HRihEBLAF, 18048051 | o
f onsmat t igump el néiworis, possilsiyadissimilapejoined together bymeans 6fr Véb
resources identified by a Uniform Resource Locator (URL). A URL is a

speci al gatewaysithethanidle dataitransfen andrthecanversion phmessagascrom the
cal | ea. orpgEewolR e niibcsts oo hF e FpBIRRIVOAIDE 170 des

uni ver Saiad@mf ft&é?&siﬁ?h@héﬁrcafgi&("m, Ahé teAvIntemhethirafdri @ i i on,

not 2o recessarily for the user, but nostly for the user's Wb "browser”. A
browser daollectiomgf astwapeband gatewaystthatgse theqTERY IP suitenobpretocols.
identified by a uniformresource identifier (URI), such as, for exanple, a
URBOat the client machine. Retrieval of information on the Web is generally

acconpl i shed 4 b < i ers include
Net scape 25 I\E‘:'/% é%@gpbq_ ?Wg%l&f QEWS r%%trgs) % gggegcool?m'ir)&\ﬁﬁcat i ons
Cor por atjnfermation laniccentérténmentr Many birsinesses idreldreatingnintermetssites

Cor poration. Pages retrieved froma Wb server often contain na?y | i nks
that mayas an integral part of their marketing efforts, informing consumers of the

products or services offered by the business or providing other information
25 seeking to engender brand loyalty. Many federal, state, and local
government agencies are also employing Internet sites for informational
purposes, particularly agencies which must interact with virtually all
segments of society such as the Internal Revenue Service and secretaries of
state. Providing informational guides and/or searchable databases of online



be of interest to a user. The anpunt of information and |links available in
30 response to a user query is often overwhelmng. In addition to |inks
rel at ed twobkeednser query, other |inks of interest may bePemasontased t hat
a user may 2 WO 02/ 069193 PCT/ US01/a9134 want to visit. Presently, a
user is unable to identify and nmanage |inks on a browser; a user nust

instead stqre links in a booknmar ki ng mechani sm al t hou the |jnks may not

b Vel o AU FRRRTS Ry TeaRCe, BT A gL ot aor R URther A6 IREret tseul 1) 1 ho
er mu ' fr A t r

Ui 11 nesdnAaCihcads iy Koo ds f ABdilf Rif coinmieréidr (BhKAcbE

HTML can be frustrating when controlling the appearance of a Wb page. In

response, for_the appearance of Wb pages, a 10 conplenentary markup system
cal |l ed Cascadiurgently) themestscqrasmnlyemployeshmethed afdeansfestingdata

St rhiot uPYEF G BFeraARE G HRb Tl Wi EMUEE WhE EGrSitelfPRI b o

for a palikigly"the Wéb".cOtRBP Intitfie} Péiblil*éie?. éﬁggmrﬁhﬂeﬁ'rid"g used over and

over on any nunber of web pages. If there is a desire 15 to Cchange how an
HTM. el énformatdomssuchassKile dransten Frpiacola(fd R)handiGapherg batthave not

web_desisisted the popuigrity stine Wt s sbe Web eibbrngu Seneroagd - © "

ot ) 2 . X . . .
of ' nf o Hents Lifdct Fata aibateigs st the fiypictiext Tiansier PR6IGEAT(RETRR 1\
theo i nf @ kmowaprtdcol forrhanding) tigd transfer bf variodbalata filesoe.g), text, of

hyperlinks is packed into a small _area on a single _ web page, It usually
resul t s StHl graphic bnages,raudige motion xidep, @igdeqlibe dafaymation igvarioss users

0 11 oo B e TSR TE  fahripteet e BYedbBeRTRrh usk? oY axthbeied B, (oo

i nf or matldexRriptior? ldiffudge, theRypeaest Mirkap!lififudge ﬁmwivn.t)_. Ancadditivh'té 0 2
bl ank space on the web page or may access the wong hyperlink. Prior art :
sol ut i orhasio prasentatiarhfonmsatiing; KT ML alows developers tospeaify Shinds"ttee web

PRE. condler Mict A<t e identlfbst Ry ap arm RESOtsa Localor (URLY, &4FRLT on

i ncl ude ;i ' Hﬁ?p' | : / 49134
appli cat'%o%?ée%%?aﬁggm ymaéﬂgg?? fg%flwgﬁgom%ﬁmpﬁgéeﬂﬁﬁ%%éstgrqxw S efs'ét o]
concent rinforneationhiBacheligicalublock afcihformationradcessible tosa glieat! caked a
consunm ng and requires additional key strokes. _5 In addition) the Federal

gover nmePRLES aNmd["Walhpage” sisaideatified by andRle The dRL providesta oni ¢ and

o ssem PRI PapRRear N foR AP Fiidiae HECH ccAsiB SnFE AlReiation, gt .
of $4 ce qredesRarily fdF thé UBRHADGEMUSY foF the tsEr S WERI'bPowserQUA briovsers
required to make informati onal products accessible to 10 people and in

parti culiara pregram islapable of submilting adrequestifor daformatieniidentitied bya
limted tq, those with.vyision, hearing,and nobility i | s. The new
st andar AN Fasouts ifermificr (JEP; SUEpc, APE Sxample; 3LORL ke glickt
technol GaeRind et &VaTHISRIdIRTAoN ORLtHeoWRS! 1 geidrally Accomplishea 15
functional capabilities of covered technol ogies.” Specitic criteria cover,
f or exarwith,am HTtMbicompatiblebrowser.oExantples of \browsersvinbhude Netscape

i nformat.i on, web-based, appl.jcations, teleco ni cat | on,fungtions, video or
nmubldi - rré‘él@‘é!gﬂi‘?}'ddt't‘@?‘ @e#pvalkﬁﬁafrwmm pEHNUnications §9fi’?ﬂ36!%t i on

conpa A I{RERECEXAIGISE RIS Is SURIERIE ol Wigfbfbt CHBERDE, iSe (o0

i nformati on and communi cati on access. However, the Federal governnent is

‘not alone in taking action with respect to these issues. Private industry

and resear ch Rages retriexesl tr@mns\flebfserger eftenceontain manylinksnthatdvays for

Pt B TR 184 R i ks B

| NBer NMatialponse tove askr HYiery is oferrov@ifdlnting. In addition to links related
to the user query, other links of interest may be encountered that a user may

2



session. 30 4 WO 02/069193 Di scl osure of Invention PCT/USQOL/ 49134 The
present invention provides a nethod for presenting a page, having a set of
| i nks) omwaozledva93pr ocessi ng system The page i s preproces®ed/usol/MiBor m a
processed page, wherein the processed page is unpresented within the data
processi ng system A determnation is nade as to whether or not the |inks

T Rl rasol £ e s e SR eIy nhe paoe
(s 1 ef OfBlise; hidel! nudiifibtdd EtoRe AAKE ¥ aMRoKHarkig ABCHERILH! S of the

present 1 nvent!on I ncludes a preprocessing process and~a pollcy structure

for ref althmuginthehinksamayarotchelvaluable emugh forehiotype of iperntaientof t he
*present invention allows the user to specify the appearance of the

el ect r ofterageufsa resuld, the,uspomust go back and remeoueilinks fromp gheisetiofer i s

G ohbi ay DYOkmafKs SHEF i< oL ks TS S echafistiE siy ool B8, .

Descri pichbéfsdmhaw ngs 20 The novel features believed characteristic of
the invention are set forth in the appended clains. The invention itself,
however, as well as a preferred node of use, further objectives and

dvant t f,oow best .b t b f to the follow
et ai | od desHTowEven T6TMInc3s bEirisirating; whemaanrang, fs, apedaranpe of
; . ! ) ! . et ; 1is:
i ctor: & Wewbage: 6 reSpotRe, firthe sBBEa e e SPNEL Pagee B Ustem i n whi ch
t heo pr ecomplementarymarkup systarharaliéd: Cascading Style SHeéte(TSB YPwasUSO

1/49134 Figure 2 is a block diagramof a data processing systemthat may be
i npl enedlesigned fo Jnake it pasigrdordefine aweh page’s appeagasee Witheut of t he

present aifbeilig B wetf iR’ AT ullctile. stleahddts RbrainatempRites;
that is, a style is defined for a particular HTML element and then this defined
style is used over and over on any number of web pages. If there is a desire
15 to change how an HTML element looks, the style is changed, and the HTML
element automatically changes wherever the HTML element appears. Style
sheets allow web designers to quickly create more consistent web pages

and more consistent web sites.

20 Business needs dictate that an increasing amount of information and

hyperlinks be presented on a single web page. This gives the information
~ and hyperlinks high visibility. When a large array of hyperlinks is packed

into a small area on a single web page, it usually results in a cluttered
arrangement. As a consequence of this clutter, users who may have some

25 difficulty with sensory motor skills may have difficulty in accessing a
particular hyperlink or accessing the desired information. As a result, some
users may attempt to “point and click’ to a blank space on the web page or
may access the wrong hyperlink. Prior art solutions to these problems have
provided users with navigation of the web page using a keyboard and using

30 tab keys. However, this technique is time consuming and may require many
key strokes. Other prior art solutions include installing magnifying software



'|IIustrat|ng unc

the present invention may be inplenented; Figure 4 is a block diagramof a
browser program depicted in accordance wwth a preferred enbodi nent of the
present WOeN8MHIB, 10 Figures 5A and 5B are exenpl ary graperdmso1/ess
interfaces illustrating a web page containing nultiple hyperlinks in
accordance wth a preferred enbodi nent of the present I nvention; 15 Figure

oo oAl b R TBR, bW  fe BAe IRBRERS 1

present dop¢entratd:or:i WHis?tEchrﬁ ﬁetikcdéﬁd?léﬁﬂhi’“ﬁhélf itis@19b tfmeoriduming
el ectroni ¢ docunent by 20 a bromser using a cascading style sheet In

accor daragwl requires pddihonmldkeyﬁstnﬁhwm of the present invention; Figure 8

is a flowhart illustrating information flow for automatically uncIuttering

a hypertext markup | anguage docunent in accordance with a 25 preferred
mpdi ment  ofjp th“dn%ﬁsfﬁ'é F'e@é?ﬁi g@ﬁbnﬁﬁé‘nﬁsgﬂﬁglé‘mbg éﬁ%ﬁ?&% .

uttefing a web Page using a tasca styl eet in

accor daresmsuretaccessrtef electdniciand infotmationtechnology. Thesetf.ttmari‘ﬁs 6 WO

02/ 069193 PCT/ USOL/ 49134 Best Mode for Carryring Qut the Invention Wth

r ef er enCOVEHYATQUSHReang Hfdissemjnating la&rm,atsoo incduding,compatesont at i on

my e FRPedfend UBCRBARCHMAS aRH PP o TR, SRnYEFaR WTRERe CrteHF Lo ot

conput erRat Bpefli st what p$ ?éqﬂredrtbemhkéﬂnf@m@ﬁohﬂpbﬁi&f&tgfbcc@s?ﬂmew ed
dat a proce55|ng system 100 contains a network 102, which is the nmedi um used

t olQr owmmer&mh mpartmslaw|amcessd:mdorpeopleouuhomsabdstnamnmml@rbalt
connect ed .t.0 e thin tr|bu ed data I Ng S ste 100. 10

et wor k e IRiRpA e, ithase Juthidinn bEAHOR: Suf oLy WATMERt:. 11 ber opti ¢
cabl es, or tenporary connections nade through t el ephone connections. In the

depicted exanpl e, a server 104 is connected to network 102 along with

storage unit TH&Enewnstaodards providectechniCdl critieéria specific tavarioasetypesnect ed
t sto netmork 102. These clients 108, 110) and 112 may be, for exanple,

per sona of teshﬁglqms andrperfermapsghasedsr eq:uremnﬁ&s\ybldt f?%‘ssoﬁﬂbﬁl cation,

o Br amfOnCaBRA EapaBinAls 6FEBYRa ecitIGRshy Sapcink iertYsbe oL, 107"

I'n the ¢sanspled sortwdecappHEations Odparaingsystéms, webhased hfformiations .

operating 20 systemina es and applications to clients 108-112. dients
108, 11wemsedzapplecammtteleoommmucamon functionspuided anmuliti-madiai ng
system 100 ude, addi,t i.onal, serve ot.her devi,ces not

o HropEYs HIE FoRtneHdIBoSn AYBINELS suh a8 nTorfatioR KISkE B’ 00 s
the Int Qfﬂﬁadﬂdd% ﬁ'ﬁk‘!ﬁ{l}& hnd é(fiﬂgﬁmt | A PcdReredistthecéo Ttib‘?lt]t f

net wor ks and gat eways that use 25 TCP/ 1P suite of protocols
coztruni owith adapitivenequiphent uséts with disahilitiestuse fortinforrnationarnshckbone of

hi gh- d dat nu t I t d h t

consi St’i%gnm%r&éﬁgmﬁt‘é‘és' %m'ev”érsgﬁg Hgsiatah BokpriiBent if MR AIONRIN ot hor

conput ey ﬁi@/&{ﬂﬁ hﬁ‘@!‘.h@cf’i’& 9P vafé infIS Ty andl rdsealthed data
stem1 al'sb may as a

processi ng e |np enente
entities are demonstrating initiative in improving access for people with

disabilities in the Digital Age.

25
There is a need for an improved method and apparatus for indicating
and managing web page information and hyperlinks during a search or
session.
30



30 nunber of different types of networks, such as for exanple, an intranet,
a local area network (U4UN), or a wide area network (WAN). Figure 1 is

i nt ended v 02069193 WO 02/ 069193 PCT/ USOL/ 49134 exanpl e, aneCmatSoug91an
architectural limtation for the present invention. Referring to Figure 2,
a bl ock diagram of a data processing systemthat nay be inplenented as a
server, @.ucﬂ as sgi!ver %.04 in Figure |) is depicted in s accordance with a
preferr S v, present invention. Data processing system 200
may be a symmetric multiprocessor (SMP) systemincluding a plurality of
processors 202 and 204 connected to system bus 206. Alternatively, a single

processor syskhepreseninventioncprovides acnetiead éor preserdirgratpage,dfaving
menory control|.er/cache 208, which provides interface to | ocal nmenory
ink The

209. 1/@ 8eko §eon@data procRSSIBG systems Ehe pagedsarrapiogessedde an

210" my THEI 9, PLGS Sorf Raeg, BRrEIN 0% putSfedt pafe rdptespnitd Wit (25,

bus bri dje ddtd processimgisystehh. A Beterminblion isvindde £6to Winsthes drimotPCl

| ocal bus 216. A nunmber of nodens nmay be connected to PCl bus 216. Typi cal
PCl bus thedinksmithindhe page fallwishin a proximaity palicysi Bespoasivedio add- i n

Cor e O loriRaRtA 3ibh RS bR USSR o 166 bk Fay B Tk et oty
|l ocal byafertRaftBHABNal or ig ﬁgqﬁ@iimﬁg&ﬂg‘{ﬁl onal PCl bus bridges 222 and

224 provide I nterfaces I t'l ona es 226 and 228, from which
addé ti onal nodens or network adapters may be supported. In this manner,
data processing syst em,Zooogl | ows connectiogns to | tiple network

conput ers. echafisayoythg presentsinyentiog, instudes,a PrapIogessings2 nay

A
i r ccteesR ST abalick sitfctirg, @7 rEfbniafihe ShiqIpEuShiCHbEYRint page;
har dwar eTife poticy Stiwcture widhe presentinvertion allowy the aséeto Bpeciycthel
devi ces) such as 30 optical disk drives and the like, also may be used in

addi ti orapnearan'c? qfltaeeelcr:tlto;néc decument page.cThe. palicy stnuctuesias defined | s
t ' 8 02/ 069193 PCT/ USQL/ 49134 ' |

"7 h Lot oL ERY 15 Stared $4Eh fatwhen fhe, Ut cetifns $ihe s, e sags,

system %Bgﬁﬂ%ﬂﬁﬁ%ﬂ%{b&ﬁgﬁgg@e B{)jelicf%mtﬁ{]e definBY by tite agerem 6000

system a SsI ness Machi nes

Brief Description of Drawings

20
The novel features believed characteristic of the invention are set forth
in the appended claims. The inveniion itself, however, as well as a preferred
mode of use, further objectives and advantages thereof, will best be
understood by reference to the following detailed description of an
25 illustrative embodiment when read in conjunction with the accompanying
drawings, wherein:

Figure 1 is a pictorial representation of a distributed data processing
system in which the present invention may be implemented;
30



s Corporation in Arnmonk, New York, running the Advanced Interactive
Executive (Al X) operating system Figure 3 is a block diagramillustrating
a data pVoQ e8I systemin which the present invention nRETRSOiI/#g1B£ment ed.
Dat a processing system 300 is an exanple of a client conputer. Data
processi ng system 300 enpl oys a peripheral conponent interconnect (PCl)

L?EZL bus_ar AHEVER ¢.1F & blaekiagrams o - FRleceraGe ey stom takanay ey
I L : i
romory JPIEMEHEd Herd'sk R ingyccoRdanci it Pifferrcd Shxfimedt ofdfe 50;"
PCl  bri qyesénBimdendionny i ncl ude an integrated nmenory controller and cache

“menory for processor 302. Additional connections to PCl |ocal bus 306 may
be made through direct conponent interconnection or through add-in boards.

‘bus® adapt o 18U 3T° A BI0eX FnePirtiHSirafbg £ 4aRhaiaR s e Sidlertirhuitel,
| ocal buhe Jreseit iventioncmay Gecithpleméwted; on. | n contrast, audio adapter
316, graphics adapter 318, and audi o/ vi deo adapter 319 are connected to PCl

| ocal bus 306 by add-in boards inserted into expansion slots. Expansion bus
interface 314..proviJdes onnection for a keyboard and,nouse,adapter 320,
modem 322, 2 FJBUERIA 15 APIOSK GlaBETgr aoh TGWEFF REBRAMAICRITEAEN | 1 or 1 ace
(SCSl) hRebrédfcé & prefé dogh.g,?g' : i : selt sk drive 326,
tape drive 55% agﬁ%%avl l(rj’r%{ve .'@%%gﬁéwsﬁggéﬁ'ﬂé&?w enment ati ons
w 160 support three or four PCl expansion slots or add-in connectors. 30 9

WO 02/ 069193 PCTI USQ1/ 49 An operating systemruns,on processor 3Q2 and
is used to cddBHI¢® W\é% ae e@emmgr graphigal usee ig ﬁi"%fﬂlﬂg dat a

Comer cioavep BYEF Rt Y ffpIS nyheg RS 1B A 2r R GE BB A Do Rrred, |
avai | ableggnbo@imbht b theé preserbimiention;> An obj ect oriented progranmm ng
system such as Java may run in conjunction with the operating system and

provides calls to the operating systemfrom Java prograns or applications
executing on data processi system 300, "Java, iS ademar k of Sun
V55 osystens FIBHEe & Bof Ripdf giddiag of automiaficaliying ubleting Aad

bj ect - i ; ' ; ' i I ted
obj ec %’f(ﬁ‘?ﬁﬁﬁéﬁﬁh%lbﬂ&ﬁﬂé%%p@}gi @E&&Jioﬁ-a&hgggvﬁﬁ aPpréferfeg ar € | ocate

on 10 storage ces) such as ha rrve and may be | oaded into
mai n nmerambodiment of ¢the present mvemtimessor 302. Those of ordinary skill in
the art will appreciate that the hardware in Figure 3 nay vary dependi ng on

the inplenentation. G her internal is hardware or peripheral devices, such
as flash ROV j val k! e I b Skmeh! and
the |ike, mayr'(I (Ea"ﬁggié ?r??gédlﬂ I lﬁln?g;'fgrﬁcl n pf'égeaqf) P‘E%tg& gr‘gﬂwar egg'tlta‘pfﬁ%zt ed

i n2¢ri gureebPowser asinga dascadinestylé sheetinacordancewitlha ehedpplied to
a nul tiprocessor data processing system 20 For exanple, data processing
syst em Zyubodimept obthe present inMendidis a network conputer, may not include
SCSI host bus adapter 312, hard disk drive 326, tape drive 328) and CD- ROM
330, as noted by dotted line 332 in Figure 3 denoting optional inclusion.

I'n that case Figlife 878 fRiwclidtt IRustralinglinformatibh Ffov? fol aatématidalye’ .
must include sone type of network communication interface) such as LAN

adapt er wiyttesingra Jypertextimarkup danguagerdobementdmacsordance widh@ssi ng
S A oo IFR ERhT S S s "o o ot
data processing system 300
Figure 9 is a flowchart illustrating uncluttering a web page using a
cascading style sheet in accordance with a preferred embodiment of the
present invention.
30



30 conprises sone type of network conmunication interface. As a further
exanpl e, data processing system 300 may be a Personal Digital Assistant 10
WO 02/ 06MQ82/RATI3USOL/ 49134 ( PDA) device, which is confi geca&dsei/sd13R0OM
and/or flash ROMin order to provide non-volatile nmenory for storing
operating systemfiles and/or user generated data. 5 The depicted exanple

I n Figurge and gboye-described exanpl.es are not neant to inply

ar chi t ects g Ul e INNEMION At a processi ng system 300 al so may
be a not ebook conputer or hand held conputer in addition to taking the form
of a PDA. Data processing system 300 al so may be a ki osk or a Wb
appliance. l1Witheeferencenowtethe figures) Figine hdepidtesd pictoriak! uttering an
*el ectroni c docunent so that a user may easier read the electronic docunent.
The nechkepreserdationof g distributed dataipsacessing systemgnawhichdbe prgserbcess and

pol oy SeRbrh b o ubf bR SRy S lote SO B RRISE (e
appear aework of ofipier it Whicls the pres@ftanvéhtion Phay beSiiplehidmeds defined
by the user is stored such that when the user returns to the page, the page

may be distribyted dateprocessing systemcl0Q gontains auneiworkilQ2] wlichts theer . 20
Turning next to Fiqure 4), a block .diagram of a . browser,programis %epicted
'n accomssium ysed 10 roxfde commipicafidas finks Retwesnaridus devres and

b . . ; oS ITETE . \ . .

b oveer compiterd PofetteANouBer it AR Bulid Hal oA bt 10912 1 " @

thi® ex N&thmrkm\nﬁ? idlude periianent comnectivns; 'sach akdwirendr fiber optic
graphical user interface (GU ) that allows the user to interface or

comuni €ables,iartemparaey cannections madesthraugh telephone cannections: i on of
various functions through nenus 404 and allows for navigation through 30
navi gation interface 406. For exanple, nenus 404 may allow a user to

per form var i qithéWipittedsexaitiple, assaver 1045s| ddmlectdd to Aetworie102ialeag) 11
WO 02/ 069193 PCT/ OSO1/ 49134 di splaying a history, and entering a URL.

Navi gat iwith isterageamit 206. dnl addition; clientsc108,0110anghl32\adso ane conpestethd t o

2 15 o i deiwolk 102 e fleals o8 BB Ang 324 e 0% ot FamAle. meriofal .
Present chintoFt B HebBAE cBHITLIEHS | POP Pubddestit il ApliBafibdla hebwdry be

set through preterences 4 nmuni ca s 410 1s anismw th which

browser céoniputec ds any computer; coupléddiole netwerk, witishfreceivesreprogransoch as
the Internet. Fyrther, communi cations 410 inslﬁgsed to send or upl oad

docunentodhenapptication from angther compuiar soupled tadhadetwork. dnihe) o)

o ot ocolePicRaL et sshidr 104 fitovidls ditdcSuc 88 BRf (IEC Bikraling 2",
Dog@mentsystémtinwgsr, andi applidationstoscliet® A08-£12 Cliaite 108, 110) anaotl2

interpretation 4 whi ch ‘i ncl udes an HTML unit 414 and a JavaScyi i)t uni t
416. Lardjeadients to server 104. Distributed data processing system 100 may include

additional servers, clients, and other devices not shown. In the depicted
example, distributed data processing system 100 is the Internet with network
102 representing a worldwide collection of networks and gateways that use the
25 TCP/IP suite of protocols to communicate with one another. At the heart of the
Internet is a backbone of high-speed data communication lines between major
nodes or host computers, consisting of thousands of commercial, government,
educational and other computer systems that route data and messages. Of
course, distributed data processing system 100 also may be implemented as a
30 number of different types of networks, such as for example, an intranet, a local
area network (LAN), or a wide area network (WAN). Figure 1 is intended as an



15 interpretation 412 will process a docunent for presentation on graphical
di splay 418. G aphical display 418 includes |ayout unit 420, rendering unit
422, and w9 aies19mnagenent 424. These units are invol ved iPCTrSeye9It4 ng web
pages to a user based on results fromlanguage interpretation 412. 2o
Browser 400 is presented as an exanple of a browser programin mhlch t he

present invention,may be enbqdje rowse S not neant tqQ inply

D ohi t caxammle; Ang Mot asan AEchilectural aaTin0 At tas PreseRiomveytianal | 2ol e
browsers may include additional functions not shown or may omt functions
shown in browser 400. A browser nmay be any application that is used to 25

search for armRefdiing d Figurec2ta bhock diagrambot # date pro¢essing System thatm
"Browser 400 make be i npl enmented usi ng known browser appllcatlons such as .

Net scapénwbpgmnjemntﬁﬂm servernsuchas seneb10d imiigure:deindepistedin; s

St or ercrer it URRCY refAthbidouient BE PR Phecehuhbefuidlr 3800105 "

PCT I USOpré8dssingisystern 200 ﬁﬂﬂ! EBaadﬁnm@!tﬂ& rﬁummé&mﬁadsmyg steigr f aces

illustrating uncldttering a page containing nultiple hyperllnks in

accor danneludingnaaplpraﬁtyrofqzrocQMSrﬂﬂﬂ aod 204ecpnne@ml torsystemobus 20Gur e 5A
| |.ut d web A, .h li nk 502
b r ango I natEIVS a'sifle REdqesser SEaiEm niay. bé i dmpliveds Ry epnnetpedio oo - °
h
508 av%gﬁ térh Busc206 Eﬁénﬁf'y f.%u bﬂgrﬂgatrtlzgﬁleélbnéék\gflflzct{)@mé hﬁrintt%{HFe #'0

beglnnln wth' Nbdl nance otes gl nnin

" GG t ilecd] mieawryd09.al/0 busdstidge 200 isfconpectettdsystean bub 206 ihd S
cluttered I imted, sp aC|n% format may be difficult for a person with
t

visual @rovidesariinteracedy 1(Q biscR120 Memogy, entroller(eache 208 anddl/Q gb‘ént

I nventi b page. The appearance of a web
page to%;'ﬁéo?%éﬂgqugﬁsg&fgggeP?tpahed paraneters. Figure 5B is an
exanpl e of an uncluttered web page. In Figure 5B, 15 hyperlink group 502 in

Fi gure 5A has been split into hyperlink groups 514, 516 and 518. In
addi tion, thderiphera nnmmnelmtrmmcamwctr(m) buamrgigmaumnestﬁd tmd 518

cals 2?93653@@&”2‘52 RroyBlescin ilerdes v eal Bits e TR mdmber HP st fsazgor
exanp emﬁiy gbrectfécgstgbdlrﬂi&pzfédf ﬁlﬂFPé’lObl@éé pféihien nsh@ii‘ss' | €ds

506 and have greate spaC|ng en eac er as well as

gr eat er supportifpurRECI expansion siutsidraddsireconméctors: cpnnnumdatmmumlﬁﬂﬂo
Addi tionally, |ine 520 bsglnnlng with "Yell ow Pages" ﬁnd | ine 522 begi nni ng
with "waetwerk camputgre 408114 it Figyreed mrb%amwdsq(i rough maglena 238's 5

bl ock d| I oni c
Dok AACHIATE!, 230 Ao 14 By T ¥t 208RFH gl s

i nygention. Cluttered hyperlinks within a reglon on a page of an electronic
docunent may be automatically uncluttered preprocessing the page of

the page of tAfditipaat Psnh|wsdvﬁgmzzamdr%2¥mudmgtenfa¢es forasdditiopabef or e
t h t d t WO, 02/ 069193 PCT/ 1JSOL/ 49134 t

D eer. ik i 286 AndCoZn FRRTRhicP 38fisiana e ar debiork Astabtees, "t he

el eC”O’?hs @Wﬂé@%fhu&%ﬂﬁﬁéﬁ Q(at&%?sceﬂuﬁg sy’é‘.ﬂélﬁ mspémﬁay be used

I n conjunc e} ot her accessi bi'l'i ty sof suc or exanpl e,
magni f i conneations toamaltipleinetwiork coampatters. fArmemy-mppedlgraphlast i es, such

Sokts. o adapien 230 and el ik 24 My alse be odneomiod s 12Es sorver
602, '”(ﬂﬁe&%ﬁ%@? rel &aml 04 to determ ne whether or not the

request ctroni ¢ docurfent exl st 10 If the electronic docunent does
exi sts in web dat abase 604, server 602 may either send for exanple a

preformatted el ectroni ¢ docunent, such as, for exa ertext markup
| anguage ( HTNNOS@Rf ordinary;skillin thgart will aparesiate t @H'LQ(B wareeh page

£ o ot « SPAIEWHEIR ERUEE 2. fag R For exaRipif, bfthrSietiheiaf BuRs, SEE 205 °
t hep ser \gtidal disk UriveS antFthePRkE, also may be used in addition to or in place of
the hardware depicted. The depicted example is not meant to imply



content on virtual display 608. Projecting web page content on virtual

di splay 608 may be internal to web browser 606 and not visible to user 610)
Vb br owde® 050@19ay determ ne that hyperlinks displayed orCa/ysagesied the

el ectroni c docunent are cluttered based on several criteria. Such criteria
20 may be, for exanple, the number of hyperlinks per unit of neasure,

hyper |1 ARhGECal GERRAR Wl feRnecl R prest Tavetidhant | The. pr esent

i nvention uses a proximty policy to reformat regions of a 25 web page
whi ch has cluttered hyperlinks. Wb browser 606 nmay use several nethods to

det erm ne i f Thevdatapneeessingssystenredépicted in Figuret2 niay bey forexampley ame set
‘by a user For exanple a_user may determ ne that vertical and hori zontal

spaci ng 18 RISG/ ystem, 6000 %ﬁmhywpduﬁkgf Iraernairor@laﬁlpslaesmmamcduges 15

R %Fﬁ?@?@ﬁ%f&%@ﬁ& I, PP Vi 167 Ak FREFIcrive BRBEUGHE

hor i zon{AlX Ty stednn two or nore hyperlinks nmay be, for exanple, 14
WO 021 069193 PCT/ USOL/ 49134 10 points. Another scale that may be used to
ensure that two or nDre hyperllnks are not unreasonably close to each ot her

o ouch FibR 35 3h Wéﬁ@ﬁéﬂgmﬁaexa o HOCE RS BRI in B "'fJis o
not 5 oy ﬁégi‘@serﬁsln%eﬁﬂ ﬁ%ﬁ‘é ﬁ@l@mé’nt@drsﬁaﬁy b5 8ih

hyperlin not satls mty policy because e |ne§ area around

theo fi rmahWerdfmkhmmlcmnpatemenamr pmceselngisyétenﬁsoombmrd i nk overl ap.
Therefore, the 10 sp aC|ng bet ween the first perlink and the second
i

hyper | i Peripherabcompones Atereannact (BGOLlocat Bs arghiteetiire, emlmgrbt @at may

o xel o SERERERMIe SDPIVES PG B! B 3 Efnocilief SRR 48 oY °
rect anglecelutatéd GraphicsPort (NGP) ARyl Firy StardardAreniteckirek(1SAY rhdy

|l ength of the rectangle. This nmethod 15 ensures the first hyperlink i's

spaced b@rumuﬁmess:ertaﬁ ard snainpemary 304 ar?r:qnaeuedrtq bl«ﬁ:@d lbps )
L b et e AT rides 3o, PEFBiAge RS Al ioay SRelge AR ipRakptd” "
hype” | fﬁﬁfi Eyﬁéhtrbll@%ﬁﬂ &Q:@uermén%n?%ﬁ Processor Yo ”AHUiﬁ‘brEig for exanpl e,

t he hyper i splay area, current font sefting and the Wb browser
606 may cohnectien® tmﬂCltlho@lebusa@Dﬁnnayfbet madel thwugm diredd compunemge whi ch

| d. Wb b 06 f h
For SxainerCannectinnor Hiyouahasidiitbisdis: b NaQsbictsd BxaEwleriocal Arga,  of
he 25 > d
o PR ?}'.'?ﬁ‘g%“?@gﬁ'd??a”ﬁf‘{}ro F s ofhus hfifpte™ mréﬁﬁﬁkﬁ“@%{é@ef‘ﬁfﬂ? od

i N t hénteefdceb314ace conpected W PEI local bus 306y directRidrhpoanents/ PRE> may be
preserved by web browser 606. Sinilarl tag el enment <BR> nay be used to

i nt r odu€@nNNeetion, dajcontrast, audinadapiet %bﬁi graplicsredapter 3t8,cand r ender

hyper i I f ser may
then vi 2R et aHaRf $a o€ rotiERe Yol F@i@ﬁ#@ﬁ‘i@fiw@ 60193
clutter jpgstted iR@Se aris‘?oﬁ ?.Rﬁs 'EipaHﬂBH Bils Mteffat@ P14 provfdesid e for
uncluttering a web or exanple: 5 <HTM.> <HEAD> <T|TLE>web
page thaonhection dox erlmqbbgmaahd mReuse ida'pt‘er 320, modem 322, and additional
25 memory 324. Small computer system interface (SCSI) host bus adapter 312
provides a connection for hard disk drive 326, tape drive 328, and CD-ROM drive
330. Typical PCl local bus implementations will support three or four PCI

expansion slots or add-in connectors.

30



<LI NK TI TLE="new' REL=styl esheet HREF="file://d:\unclutter.css

"TYPE="t ext/css"> 10 <\ HEAD> <BODY> <Hl>Headiine is bl ue<\Hl> <P

STYLE=" covO102/g698¥n " >\Whi | e paragraph is green. <\BODY> 15 PCTHIRWLA#91B4gure 5
illustrates the situation in which a page is cluttered with hyperlinks,
however, the user may desire to configure an el ectronic docunent page to

never < . ;
Bl 7 e Kl pBERiEVster ringof rogesshy 302 3nods iisad o pitthinate
br owser mgfavm @.ﬁﬁﬁmﬂﬂu&ta&ﬂ[ﬁheﬁ& C*v'ithi’ﬁﬂﬁfé’ P&%é@lﬁ s§s @mhwmd

enbodi t of the present 1nvention uttered yper | NKS™ appeari ng upon a
page of Figure actTﬂmopemlngmyatenamayebmlmommenllyya\mlamperammg\g for

Ef’ J1 o S estern RREH as WiTpves. 2000, WhICh javalahié fomIMisTosbR SarpraNeen oy
GiyTe SAUEPBRESEERISA Broglamifing £356m Sk JhEmaRN i forpeAgh™

appear anith thé loperating egéteng andeproviiarogslls tdithé. operatirig sgstehi flom Jaeat s
work like tenplates, a style is defined for a particular M. el erent and

then t hiPfOREAMS O applications exesutingromdatacpracessingssystem 3000¢tava” is a

 cpec 11 oAqemarCOY SHMBrosyssh, TiET Ins AR R etperinhe Fatem, the. -

" Wor d- SWé(ftgorlélﬁ%G' 6pé%t'h§€!iﬁl’éﬁ %ﬁd%ﬂlﬂﬁﬁldﬁﬁrﬂs roBfamsSClotdted bAt veen
wor ds may consi st of normal " val ue whi ch rrr:e; be defined by the current

f oMl or skerageodevices, sunlms hard disk drive)326, andhnialy be; lvadediso maia be
defined for th paci en_wor ds | engt h val ue may indicate the
i nt er-mﬁ?ﬁ"@ﬁ&?@ﬁl &ngFFBﬁyoPE%sﬂ'egaﬁed by the current font or the
default value. "Line-height" specifies a mniml height of a generated

inline box if a property is set on a bl ock-1evel el enent whose content is

conposed of iTHdsecof erdihaey skilhis thélaet Wdllgippreciate thatdthetleatdwidrenin box
may be different fromthe font size of text in the box and, therefore,

t here mkjgute 3 mayMarysiapending on the implemestation, Qther imternal 1 f er ence

ekt ng HatEwatiorDETRAREpIUERERY Sl 35 fTasH ROM Gy “uiilont hobfolthe "

cent er e@néﬁfdryEQI' bmicial Hisk drives Ik thélflﬂdé"GnEy ¥ iised ih aAdition a6 drlig t op
of the inline box and on the bottom of the 'inline box. For exanple, if part

of at e>ptlace oIthmardsvategdﬁmnted e Figure BeiAlso, the p&opessessohtlge] 2 points

of extra s be adde i above.t he text oi nt bel ow t he
Cext . WRERSERE Invensidn Riax be Anriied to 3oRUTRrbcesSor Sath mroBesting ol it ne
box hei @ téﬁn.' ess than the font size and rendered glyphs will 25 "bl eed"
out si de the inline box. If such a box touches the edge of a |line box,

t hego rendered gl yphs may al so bleed into the adjacent |ine box. Although
mar gi ns, borders, and padding of non-replaced el.ements may nat enter into

inline box hdi qgmxaéaptq. %tacmgceﬁramg temn 390; 4f aptiopalyicopfigured as a
non-r epl I ot her
o AR Rl ok inE e CSES] s MMter AR b o e
outer edrive 326t kepodrie stcaﬁaécln-mowlaskor asiitted sy dotteddimé 332d1 ng and
borders may bl eed 17 WO 027 0
Figure 3 denoting optional mclusuon In that case, the computer, to be
25 properly called a client computer, must include some type of network
communication interface, such as LAN adapter 310, modem 322, or the like.
As another example, data processing system 300 may be a stand-alone
system configured to be bootable without relying on some type of network
communication interface, whether or not data processing system 300
30 comprises some type of network communication interface. As a further

example, data processing system 300 may be a Personal Digital Assistant

10



into adj acent |ine boxes. PCT/USOL/ 49134 A custom style sheet that
unclutters a web page by using word-spacing and |ine-height elenents of a
cascadi ngveuyh@igheet may be) as follows: 5 BODY {backgromed/usmie1d4 col or
browmn} Hl1 {font: |8pt Arial bold} P {font: 12 pt Arial; text-indent: 0.5
in} P.initial:first letter {font-size: 200% float: left} to A link {color:

d; = Lng: 2. Li neLhei el 20 -Si ge: .| L | sited
[ Tnics > PORY ey wifigh is cOrddiryinhsram RR7Sr fasn AL inorgefto 1. 57
font - si 26 , o . , _ : : | )
word. ibiﬁfxg@ﬁ'?’ﬂ‘e"&‘a?‘ﬁﬁﬁﬁ%m’s ﬁt_°5f"%“gﬁ??é;}"§%{s?2}£‘? s fifd/or user- .
*~/ I n tgenerateddhta. web browser 708 contacts web server 702 and transnits

"a request for an electronic docunent. Web server 702 then contacts web
dat abase 704 to determ ne whether the requested el ectronic 20 docunent

exigts. If t ' C t | PN t abase
Soi Then weil 15 ASHRAEALGAGIC RE fniaCH SR abGER i ibed: dxitiplERafie) 20208
tags or notrrheant tdvhlnprtmchitetﬂrrhl Yiritationsb Foxtexample] Watarprotessing

specific cascading style sheet 706 and sends a web page with HTM. tags. Wb

server Systeme300 adse may, bea patehaok computep gr hang held compateri® page to

on = ol e o Bk He Soein i BHA At Rt ReRE Sl BE aBlplaRocaT,
712. 1T pesgkidsk of & Web appliafieé. @ regi on on the page of the electronic
docunent is cluttered, then user 712 may request that web browser 708

relormat the page. During the reformatting of the el ectronic docunent page,

web browser 7 may use special cascadi ng styl e _sheet 714 as defined by
User 712 at { oFhe BYeseRk IVERtOn Bividesa Wetod 181 WBchHtRRG AN ren: . ¢ he

hage of diBEwBnfc Ubelhfert¥d'iiiia bSey nify 8261 TEAR fhe'eldcttdrfie Wik iment.

di spl ay 0 user or VI ew ng. ernore, alternative e

whi ch utThe atechaisnehthe preséntnimventionciudes alpreprocessing prdceds Fi gure
8 is aflowhart illustrating infornmation flow for automatically_s

uncl ut t ANdha RQ'WHGW’GM%GB)HMEUHJQH&JGGMMC decumemtpage JThen a

PhE or o PRLEV: R o e Brakef TRanfINF il she ek 8 apicitfine <. o7t <70y
a veb brpeiranee Vf thedelectidnic doeim@Rp4gE Thespelicy Shuctirsusdefired

access an el ectronic docunent (step 802). éér?ie web browser then contacts the
web to dyrthe user isgtored suchethat whendheacserareturns de ithe page, ithetpage RL

(step 804). ,The. web server t.hen searches a _web database to determine if an
G ectr oiay b5 dindieve 5Epuling torthe Brlicy Ariictnis ueRBed Potis user. o

el ectroni ¢ docunent associated with the URL does not exist in the web

dat abase (step 808:NO), a nessage is displayed indicating that no docunent
i s2@xi st s t hakurning srext tatFigure 4hatbleckatjageamdofuRbréwsep pgdgramiisen a

determnation js made as to whether _or not angther URL is entered (step
834) . | fdepietekin pREOY mwah%qurgeamgagmwt phthe presenbn

" % n2ionincyi RSfaRiy oD, SOHE toh 150 Bl g Ve it Afof = v

or data in a distributed database, such as the Internet or the World Wide
Web.

25 |

In this example, browser 400 includes a user interface 402, which is a

graphical user interface (GUI) that allows the user to interface or
communicate with browser 400. This interface provides for selection of
various functions through menus 404 and allows for navigation through

30 navigation interface 406. For example, menus 404 may allow a user to
perform various functions, such as saving a file, opening a new window,

11



Returning to step 808, if a docunment does exist in web database associ at ed
with the requested URL (step SOS: YES)) the server retrieves the docunent
from t he wlo2/deigbase (step 810). The server then sends tlpeTdsouvmEns to the
web browser (step 812) and the web browser receives the 25 docunent (step
814). Then a determ nation |s made as to whether or not a user preference

has been.sef to u cJ tter ecei v | ec ronr docunent (step,816 If a
user pr SEPIAYIRE QIS "!g)aﬁgeﬁutt aviga °F'e'é'é? age g“

docunen t ( p
alc). Ak o"a?@%teér °€rre B FAEEha G B SR VigWARE, (741
(step 8axkampliesmavightion mmtawuos maylealmw facuséretonsee arprevious pagecorent
‘contains a succeedi ng page (step 822). |If the docunent does not contarn a

s ucceed Ansubsequent: pagarelative tasthe:present-page, Preferences sushpetheseor not

o7 UsolTHstrated SR¥RNE AmaTha frt trbygh BretRFITE 4887 "oy o' mat i on 1 5

rrade as to whether or not a new page is selected (step 836). If an new page
has not been selected (step 836:N0), the operation termnates. If a new
page is sel eGounjunications 4&}5 thermeqhamsnbmﬂlewmch blrowseeﬂ(mlB,i n whi ch

h b 5hb d he, d 1 | f
Leer | pr EPEPIREcatmants, Sud otner shEpareds: om.a istwekisuch &5 e dntdraet. e
web br OW‘?fhéle%‘?ﬁﬁldnhﬁaﬁ«gﬂéﬁ‘i@tlso%@d o %bHﬂ'oﬂhﬁan@Nd&élhﬁBp?@ﬁhd. Then the

web browser anal yses unent vertical and horizontal spacing
betoveen regperdesnantq a network) In1therde7p|dee¢rewan'qﬂepoonanuudmtm 4a0whet her
or not any regron of the docunentmgage is cluttered (step If no

regi on YsesHdTab-asmwell aspther standard communication. mtocﬂ‘-ie br owser

ci ut t er BYOfRqHl 1HBY neRA0Ed HRpeRaf by, tre AHIGHRRBEH, PisuEITR 0e Ly
i nt roduaréteceived by mo&%@} mwarérprseésﬁd bydahgeage mfe@Pﬁ'@lraStrdmAlQOCU”Em

page (step 818). Figure 9 is a flowhart illustrating uncluttering a web

page us miych instudes ap ﬂTMl.eueiteth iandax JavasSeript m:MhGprlan@uage

rr%odrme{ﬁ @3 23 nt I nvent re 9furtger Il lustrates the
ess irpratation 2PRAE Protess Aidumenb i piasshiatiph o araRitaC oy

r ecei vi e ; FOIRQin{ r b

page as?g% aa du\?vrt heéﬂigip?g% a mﬁ@nggﬁgé ste?).ttlé?% &% %@oagvefrever

t hen sed2Zjamdwintowananagementid24: ifhese ﬁnﬁtsmb involvednin paemmtmged with

the URL exists (step 906 25 Then deterrp nation_is made as to whet her or

not a wiehpagesdo ayseribased on resy ﬁefmm enggageeetqrpretaéwn fMl2q veb

document associated with the URL does not exist (step 908:NO), then a
nmessage i s displayed indicating that no docunent is associated with the URL

reguest (steBrowser 40@1is présénted astanoéxampl@or adsrows anpin not
anot her URL has been 30 entered (step 934). If anot her URL has not been

ent er ed WRichpthespresent inventiparmay he emhthedearowserrﬂﬁmes nokmerat teen

ent er ed st.ep 2/ 0691
returns! '¥t¥§ﬁ!ﬂ9‘6§ﬁﬁ)ﬁ'we‘ﬂﬁgﬂé t\é&' gP 'U! “rlraflf 89&'8@‘%08 i f
a documiyrowdens My Shclude additma TuAtfdn¥not s‘h'%WrHBF rﬁfﬁuﬂﬁt fGRéGons
908: YES)) the server retrieves the docunent fromt
shown in browser 400. A browser may be any application that is used to
25 search for and display content on a distributed data processing system.
Browser 400 make be implemented using known browser applications, such
as Netscape Navigator or Microsoft Internet Explorer. Netscape Navigator is
available from Netscape Communications Corporation while Microsoft
Internet Explorer is available from Microsoft Corporation.

30
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s web database (step 910). The web server then sends the docunent to the
web browser (step 912). The web browser receives the web page fromthe web
server (9vVe@p2/06p493. Then a determ nation is nmade as to whePOEUSO/49184 user
pref erences has been set to unclutter the web docunent (step 916). If user
pref erences have not been set to unclutter the web docunent (step 10

916: NO), th b b d th b t 918 A T t.
Cecetved to FiEusS Shcan 5 5 Exemnlngy alapticel uaRr gt artages fUStraURE o
det . . 3 . .
cucceoa MiclBtetng 8 e pa§ fiftaifihg Hhultiple ATpCHRKE aECidaNGs dith 4
succeedipreferagd gmbodihedat bbthe ipresent ilventiomaFigurei 5A inaa etarmpleiftaner

15 or no angé‘ger URL is entered (step 934). If the web docunent does
cont ai n Aulgred weh, pagaqdnkigupe 5 psrlink group 203 dsiasrangedsethat ¢ o

Sorbot cd TAEACBOBSY I C RS T ROPHRF  BAVDIrpEt SABHARIE iR . o
(step 9¥molnR of §pacing betwnesmthém. ' Bi adaitiom 1€ B101FegiAniig With he web
page is 20 rendered. Returning to step 916, if user pr et erences have been

set to UiNedia/Einance/Quokesiiand line beghninghwitha'‘GeoCitiestialsm havenade
as to whet.he r not regions of the we age..are cluttered.w,th hyperlinks
(step 9?0§'m'f?£25‘9%i n@%'"gl@%&"p&tﬁ“gﬁé"ﬁcﬁl“h@ﬂ?&é'{@ﬂem§91a‘1>'/|5§erI

i nks (s . i r 18). If
regi oﬁlstfgﬁntg ﬁ&%pda{gg&grt g“@?&?%?’@d” %ﬁ{fg@?ﬁﬁﬂrﬁb’?ﬁgy'%@@e I nput
i s10 eceiangdclioase a hyperlinkqUEse iprgsent invemtiomexpdndg thevappeapanéeoéa 926) .
The browser then reformats the web page using a cascadin stél e sheet (step

928) . THeeBpageoEhe appearance of @ wab pagetoausesr may hebased 08 USeN) . Then

a reque j | o render the next page of the web docunment (step
920). Z?eﬂ%ﬁgﬁfég ‘I ndustrial Applicability PCT/USO 1/49134 The

present invention is generally applicable to web servers and . 5 browsers
which retrieve and di splay web docunments with hyperlinks. In particular,
t he present iFigere bBnispanexample ofaamunclutterashwelx page.olniFigurebBsg and

Th Ir%e WRLRB Erond S0230 FiBueE SaES begh Shiitingd 3ﬁﬁ6@£pﬁ@ssﬁ&§2- and
: . . °
a po 'cxsmaﬁstsara%firphdaﬂfi@ﬁ,rwet pgeeﬂm@ wgrpﬁ@a%hl& WEWC. , e

policy structure of the present entlon ows the t he
appear araddl, 316 andSH 18 hasrbeeniexpanded taadlow for greéatey spacing betweendef i ned

by the Uﬁer is stored such that when the user returns to the Ioage, t he page
may be dNEHYRRE ks pagier paaessjor @o@eéﬁqnuwber@auéfqu@e\usuy Phe user. 15

It is i t: : h | : ' ' ‘ descri bed
in the ehapARymdaiRhes.” For Mkariple, S Aol IICBHOGD 81, Sk o °C1

or 20 nar JAudtidris’ 504 EChadsifietds” 506 anddtRay Divecth 608 have geeater $pacingesent
i nvention are capabl e of bei n?ﬁdl stributed in the formof a conputer

r eadabl defwesnogagh Qﬂl‘f_Fl’n%Q wel lérﬁeatﬁ! %P‘d/%iﬂgeff! gmpothe bﬁSﬁsOfaflrm that t h?
B onal BuRerfibksIn Vb fipigRsalp KT Uit apaY, 1inkCs 20 Heai e e, o) s

of conputydigve Phpds® akdllime sztﬁétiﬁﬁﬁ%gig eWeatker™Hh gwé@ta%ﬁaéiggppy

disc, a hard disk drive, a RAM and CD and transm ssion-type nedra
such as btityieenl eaghioffteranal og communi cations |inks. The description of the
present invention has been presented for purposes of illustration and
de&tri ption, but is not intended to be exhaustive

Figure 6 is a block diagram of automatically uncluttering and
reformatting an electronic document in accordance with a preferred
embodiment of the present invention. Cluttered hyperlinks within a region
on a page of an electronic document may be automatically uncluttered by

30 preprocessing the page of the page of the electronic document and
reformatting it if necessary before presenting the electronic document page
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or limted to the invention in the formdisclosed. Many nodi ficati ons and
30 variations will be apparent to those of ordinary skill in the art. For
exanpl e, wae@2/pe9esent i nventi on may use Docunent Obj ect M€/ USDOIY130r

Ext ensi bl e 22 WO 02/ 069193 PCT/ USOL/ 4913 Styl e Sheet Language (XSL) to
nodi fy the appearance of a web page. The enbodi nent was chosen and

described in Ordﬁ;' to best prai n the princi Ies,o;%lt e invention, the
pract i c3P aWsel.chhisgnay gnahie thg user 't?t’?%‘%t bBPSF'(!!‘ thatappear gnithe a1t o
under st Py ' | e, ' ' | fl.aat i ons
s ar o alpelrgRic BSCRGHT dell WHH BHEaAER eaAlsh this piig<3 maTote st o
PCT/ USOjh 4¥hjdnétion wiith ol atcassipitity Seftwapéasudinus/tbreegahpté, | i nks on a
‘data processing system the nmethod conprising: 5 receiving the page (814),

det er m Anagnification sefiware which is targetedJayusecewith disabilifies; isush; as,
(828); zi\nd 10 responsive to.a deierm’ nation that the page fails to neet the
2}

pr im't?r gxa F Y'%’Fdﬂ?&ﬂf'ﬂﬁa 't he page (830) so that the page neets the

proximty criteria. 15 2. A nmethod according to claim11, further
conprising: presenting the reformatted page within the data processing
syst em (818) .In2bisexampde hwehobrowsién§06searndsi arequesttainelesemerrG02) t he

058 S ekl i SWabciererBE o bl e s 2
ULy B0a RO et A callhh s,

spaei ng Ipthevebectronid dodcument doesaexists mweb’ databaget604Esérveni602Z mdayr i a
is characterized as cluttered. 5. A nethod as in any preceding claim

furt her eitherrsendhdfor iexample, @ prefopmatiad elegtronic dacument such as, fogi spi ay
(824) b gx%?p[%?iadhfﬁéﬁwi rrHar}ﬂuBtI%Rgu%ée (HTML) document or web page, or
combines, for example, web page content plus web server 602 specific
cascading style sheet and generates a formatted web page. Based on user
15 610 preferences, on web browser 606, the server projects the web page
content on virtual display 608. Projecting web page content on virtual
display 608 may be internal to web browser 606 and not visible to user 610.
Web browser 606 may determine that hyperlinks displayed on a page of the
electronic document are cluttered based on several criteria. Such criteria
20 may be, for example, the number of hyperlinks per unit of measure, vertical
spacing between hyperlinks and/or horizontal spacing between hyperlinks
displayed on the page of the electronic document.

The present invention uses a proximity policy to reformat regions of a
25 web page which has cluttered hyperlinks. Web browser 606 may use several
methods to determine if a web page fails to meet the proximity policy which
may be set by a user. For example, a user may determine that vertical and
horizontal spacing between any two or more hyperlinks is, for example, at
least 15 pixels. The user may then set web browser 606 preferences
30 accordingly. Alternatively, the proximity policy may define that the vertical
and horizontal spacing between two or more hyperlinks may be, for example,

14
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said reformatting is perfornmed by using at | east one of a hypertext markup
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S#109%& ()-& 3%0%H& ()-Z10%H& ()- f!10%4& ()- 109%4& ()- Ku
<ddE~_ @@ %4.0%4&' () - (#109%&' () - &&f &10%H& () -
f #1094 (WO &2/0@19%41&' () - y#10%4&' () - 9" $%RdJE: / 10H PCT/US01/49134
10Hs<10%H&' () - sOf #10%&' () - 79%40%H& () -
&6 1 1098 () - YA109%4& () - OmLO%H& () - & CDk?rP./1y&10% | & ()-!y&L0%& ()-!n %0
%48 () - I " 0/ 0% 4&;&&3 -LI JMLO%&' ()- L !10%&' ()- 10Hb)+, zX9./
10<s 109&Ytter apdgsLasier 1@ 1898 () - syoaovr () -1 &Y9A0%& ()-!y&10% | & ()-, - . ;
I | MLO%&' ()-M 109%&' ()- @ 10%&' ()-F109%& ()- "&L0%& ()- &10%&' ()- 10
10FKJdAENN | MLO% 109%&' ()-109%& ()- yl0%&' ()- @10%& ()-"10%&' ()-"F
y#10%&' ()- PiNgample HTML file for uncluttering a web page, may be, for example:
1T MLOY®10%&' () -,/ 10%&' ()-Y(s! 109& ()- &#10%& ()-"10%& ()-9%0%& ()- ~_ @I MO
10%m& () - &10%r& ()- 10 10 10L<s109%& ()-!v 3-10% & ()-y2S 10%&' ()- a "
"dE~_@| |v11010<%6;-" 10%& ()-"Y $10% & ()- ! 10%r& ()-g 10%r& ()-
U &IO%IE () - "JMTO#H##JE~ @] MOy 10%T& ()- LFYA0%T& () - y#10%r&' () -

<HEAD>

<TITLE>Web page that has cluttered hyperlinks </TITLE>

<LINK TITLE=""new’’ REL=stylesheet

HREF="file://d:\unclutter.css "TYPE=""text/css’'>
10 <\HEAD>

<BODY>

<Hl>Headline is blue<\Hl>

<P STYLE=""color:green'’>While paragraph is green.

<\BODY>

15 ) <\HTML>

Figure 5 illustrates the situation in which a page is cluttered with hyperlinks,
however, the user may desire to configure an electronic document page to
suit his or her own needs. This process is illustrated in Figure 7.
20
Figure 7 is a block diagram of uncluttering an electronic document by
a browser using a cascading style sheet in accordance with a preferred
embodiment of the present invention. Cluttered hyperlinks appearing upon a
page of an electronic document may be uncluttered by a browser using, for
25 example, a special cascading style sheet. By using a special cascading style
sheet, the user may select the hyperlinks more efficiently which may also
aid other accessibility software.

As explained above, a cascading style sheet is designed to make it
30 easier to define a web page’s appearance without affecting the web page’s
HTML structure. Style sheets work like templates, a style is defined for a
particular HTML element and then this defined style is used over and over on
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“Word-spacing’ specifies the spacing between words. This spacing
5 between words may consist of a ‘‘normal’’ value which may be defined by the
current font or be a default value. In addition, a “length” value may also be
defined for the spacing between words. The length value may indicate the
inter-word space in addition to that defined by the current font or the default
value.
10 _

“Line-height” specifies a minimal height of a generated inline box if a
property is set on a block-level element whose content is composed of inline
level elements. The height of an generated inline box may be different from
the font size of text in the box and, therefore, there may be a space above

15 and below rendered glyphs. The difference between the font size and a
computed value of ‘line height” is called the leading. Half the leading is
called the half-leading.

A glyph may be centered vertically in an inline box, adding a half-

20 leading on the top of the inline box and on the bottom of the inline box. For
example, if part of a text is 12 points high and the line height is 14 points
high, 2 points of extra space may be added: 1 point above the text and 1
point below the text. When the line-height value is less than the font size, a
final inline box height is less than the font size and rendered glyphs wiil

25 “bleed’” outside of the inline box. If such a box touches the edge of a line
box, the rendered glyphs may also bleed into the adjacent line box. Although
margins, borders, and padding of non-replaced elements may not enter into
inline box height calculations, margins, borders and padding of non-replaced
elements may still be rendered around inline boxes. In other words, this

30 means that if the height of a line box is shorter than the outer edges of the
boxes it contains, backgrounds and colors of padding and borders may bleed
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662778] 88dEDC | MLO 96 #10% & () - y#Y"10% & () -! #10% & ()-s%.0% & ()-10% & () -

F10% & () - SAseistom Ebﬂel P tat Gidctutters u iébiplige b% using word-spacing
+Y10% & () -9*!1 10% & @i ( 10% & ()-&10% & ()-:9: ~:: e;f:dE:/ 10\
10\ s<" 188 dine-heighbtelements of a cascading style sheet may be as follows:

5

BODY {background: white; color: brown}
H1 {font: 18pt Arial bold}
P {font: 12 pt Arial; text-indent: 0.5 in}
P.initial:first letter {font-size: 2009%,; float: left}
10 A:link {color: red; word-spacing:2.0em; line-height: 1.2; font-size: 10pt} /*
unvisited links */
_A:visited {color: blue; word-spacing: 2.4em; line-height: 1.2; font-size: 10pt}
/* visited links */
A:active {color:yellow; word-spacing: 2.4em; line-height: 1.2; font-size 10pt}
15 /* active links */

In this example, web browser 708 contacts web server 702 and
transmits a request for an electronic document. Web server 702 then
contacts web database 704 to determine whether the requested electronic

20 document exists. If the requested electronic document does exist within web
database 704, then web database 704 provides, for example, a HTML web
page with HTML tags or combines web page content within web database
704 and server specific cascading style sheet 706 and sends a web page
with HTML tags. Web server then may present a formatted content

25 electronic document page to web browser 708 in which web browser 708
may use cascading style sheet 710 on a client side. The electronic
document may then be displayed to user 712. If user 712 determines that a
region on the page of the electronic document is cluttered, then user 712
may request that web browser 708 reformat the page. During the

30 reformatting of the electronic document page, web browser 708 may use
special cascading style sheet 714 as defined by user 712. After reformatting
of the page of the electronic document, the page of the electronic document
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Figure 8 is a flowchart illustrating information flow for automatically
5 uncluttering a hypertext markup language document in accordance with a
preferred embodiment of the present invention. Figure 8 further illustrates
the process outlined in Figure 6. In this example, the operation starts by a
web browser receiving a universal resource locator (URL) request to access
an electronic document (step 802). The web browser then contacts the web
10 server to request an electronic document associated with the URL (step
804). The web server then searches a web database to determine if an
electronic document associated with the URL exists (step 806). If an
electronic document associated with the URL does not exist in the web
database (step 808:NO), a message is displayed indicating that no document
15 exists that is associated with the requested URL (step 832). Then a
determination is made as to whether or not another URL is entered (step
834). If another URL is not entered (step 834:NO), the operation terminates.
If another URL is entered (step 834:YES), the operation returns to step 802
in which the URL requested is received.
20
Returning to step 808, if a document does exist in web database
associated with the requested URL (step 808:YES), the server retrieves the
document from the web database (step 810). The server then sends the
document to the web browser (step 812) and the web browser receives the
25 document (step 814). Then a determination is made as to whether or not a
user preference has been set to unclutter the received electronic document
(step 816). If a user preference has not been set to unclutter the received
electronic document (step 816:NO), the web browser renders the document
page (step 818). A request to render the next page of the document is
30 received (step 820). Then a determination is made as to whether or not the
document contains a succeeding page (step 822). If the document does not
contain a succeeding page (step 822:NO), a determination is made as to
whether or not another URL is requested (step 834). If the document does
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110% & ()- 4"10% & ()- 3, #10% & () - syle%& ()- ONNOHOY( PoPdEbC 10\ 0@

100 & ()- S/.10% & 10% & - % & 109 : IY' 0%
oppp@g?ee@&' B 3 subeeding Bageytep Beg: 1ESH.2 e?ﬁerm&og is mageasdos () -
34! 109
52005 o S AR 4 hen PEke 5 sTidlen (step 836). 1f an ngw,page {sasam 10% 08!
| ) - _10\ Upseuseléctédtstep 836:N0O), the operation termmates If a new page is
selected (step 836:YES), the operation returns to step 818 in which the web
5 browser renders the document page.

Returning to step 816, if a user preference has been set to unclutter

the document (step 816:YES), the web browser renders the document on a
virtual display (step 824). Then the web browser analyses the document

10 vertical and horizontal spacing between hyperlinks (step 826). Then a
determination is made as to whether or not any region of the document page
is cluttered (step 828). If no region of the document page is cluttered (step
828:NO), the web browser renders the document page (step 818). If any
region of the document page is cluttered (step 828:YES), the web browser

15 reformats the document page by introducing tags (step 830) and thereafter
the browser renders the document page (step 818).

Figure 9 is a flowchart illustrating uncluttering a web page using a

cascading style sheet in accordance with a preferred embodiment of the

20 present invention. Figure 9 further illustrates the process outlined in Figure
7. In this example, the operation begins by receiving a URL request (step
902). The web browser then requests a web page associated with the URL
from a web server (step 904). The web server then searches a web database
to determine if a web document associated with the URL exists (step 906).

25 Then a determination is made as to whether or not a web document
associated with the URL exists (step 908). If a web document associated
with the URL does not exist (step 908:NO), then a message is displayed
indicating that no document is associated with the URL request (step 932).
Then a determination is made as to whether or not another URL has been

30 entered (step 934). If another URL has not been entered (step 934:NO), the
operation terminates. If another URL has been entered (step 934:YES), the

20
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0% & (Vjef ghtabasd (stepaHE). éThe weth Lérded then ggrﬁié‘tﬁé ‘document to the
web browser (step 912). The web browser receives the web page from the
web server (step 914). Then a determination is made as to whether or not
user preferences has been set to unclutter the web document (step 916). If
user preferences have not been set to unclutter the web document (step

10 916:NO), the web browser renders the web page (step 918). A request is
received to render the next page of the web document (step 920). Then a
determination is made as to whether or not the document contains a
succeeding web page (step 922). If the web document does not contain a
succeeding page (step 922:NO), then a determination is made as to whether

15 or not another URL is entered (step 934). If the web document does contain
a succeeding page (step 922:YES), a determination is made as to whether or
not a new page is selected (step 936). If a new page is not selected (step
936:NO), the operation terminates. If a new page is selected (step
936:YES), then the operation returns to step 918 in which the web page is

20 rendered.

Returning to step 916, if user preferences have been set to unclutter

the document (step 916:YES), then a determination is made as to whether or
not regions of the web page are cluttered with hyperlinks (step 920). f

25 regions of the web page are not cluttered with hyperlinks (step 920:NO),
then the browser renders the web page (step 918). If regions of the web
page are cluttered with hyperlinks (step 920:YES), input is received from a
user requesting reformatting of the web page (step 926). The browser then
reformats the web page using a cascading style sheet (step 928). The

30 browser then renders the reformatted web page (step 930). Then a request
is received to render the next page of the web document (step 920).
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910%=&paytiCulr-the present invention provides a method and apparatus for
indicating and managing web page information and hyperlinks during a search
or session. The mechanism of the present invention includes a
preprocessing process and a policy structure for reformatting an electronic

10 document page. The policy structure of the present invention allows the
user to specify the appearance of the electronic document page. The policy
structure as defined by the user is stored such that when the user returns to
the page, the page may be displayed according to the policy structure
defined by the user.

15

It is important to note that while the present invention has been

described in the context of a fully functioning data processing system, those
of ordinary skill in the art will appreciate that the processes of the present
invention are capable of being distributed in the form of a computer readable

20 medium of instructions and a variety of forms and that the present invention
applies equally regardless of the particular type of signal bearing media
actually used to carry out the distribution. Examples of computer readable
media include recordable-type media such as a floppy disc, a hard disk
drive, a RAM, and CD-ROMs and transmission-type media such as digital and

25 analog communications links.

The description of the present invention has been presented for
purposes of illustration and description, but is not intended to be exhaustive
or limited to the invention in the form disclosed. Many modifications and

30 variations will be apparent to those of ordinary skill in the art. For example,
the present invention may use Document Object Model (DOM) or Extensible
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ordinary skill in the art to understand the invention for various embodiments

5 with various modifications as are suited to the particular use contemplated.
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processing system, the method comprising:

5
receiving the page (814);
determining whether the links within the page meet proximity criteria
(828); and
10

responsive to a determination that the page fails to meet the proximity
criteria, reformatting the page (830) so that the page meets the proximity
criteria.

15 2. A method according to claim 1, further comprising:

presenting the reformatted page within the data processing system
(818).

20 3. A method according to claim 1 or claim 2, wherein the proximity
criteria are characterized by a spacing of links within the set of links, a font
setting for the set of links, and a number of links per unit area.

4, A method according to claim 1 or claim 2, wherein the proximity

25 criteria are characterized by minimum vertical and horizontal spacing
between the links (826), and a page failing to meet said criteria is
characterized as cluttered.

5. A method as in any preceding claim, further comprising the step of
30 presenting the bage on a virtual display (824) before said determining step.
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8. A method according to claim 6, wherein the markup language
10 document is one of a hypertext markup language document and an extensible
markup language document.

9, A method as in any preceding claim, wherein the page comprises web
page content and cascading style sheet information.

15
10. A method as in any preceding claim, wherein the data processing
system includes a browser (708), and said reformatting is performed in
response to a request from a user (712).
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