*hi j ke3eKd. Kap6T. nO6 MAY 2003 THROUGH BRANCH | SOLATI ON BACKGROUND OF THE
| NVENTION Field of the Invention This invention relates to conputers, and
nore particularly to conputer systens and networks whi ch access a docunent
and present the document to a user. Description of Related Art Rel atively

smal | conputing devices and/or connunldatlon dev e, becom ng
increasingly ¢ I es of such relati \ﬂagymz Zadﬂﬂaw ces include

pal nt op COWUt@Wm d conputers, and wi rel ess conmmuni catl on devi ces
such as ceIIuI ones. Such relatively snmall devices

di spl ay devi ces, o*r“’“t“ e display devices may be relatively s Bﬂ@] ’m”
relatively snall devi ces may al so have Ilnlted menory and/ or

capability. The World W deURER, & b", is a ﬁ@@work of

A
I nternet servers that prowﬁgﬁi@ﬁ?w p dn%r@ctronl c docunents to
various "client" machines urrently ‘'support docunents
formatted in a text-based markup | anguage cal |l ed hypert ext narkup | anguage
(HTM) . ~ ~ M~ 2 In order to provide Wb access to "client
machi nes” with linmted capabilities (e.g., palntop or handhel d conputers),
a "transcoder proxy is typically positioned betmeen the client machi ne and
an Internet server. The tra&ggg, A - , provide sel ected
portions of a requested Wb re o-ttre—ctrer e based upon the
capabilities of the client machine. In d0|ng so, the transcoder proxy nmay
transl ate one or nore selected portions of the Wb docunent from one
digital format tor@RSMBE InvEAtsn 1 1S a bl ock diagram of a system 10
currently used to provide an electronic docunent 12 to a client machine 14.
El ectroni ¢ docunent 12 may be, for exanple, a Wb page or an interactive

application progr an electronic formto be a user, in
e Cre ont ot oo B ieion Sl 15 S M PPl AT el 1S Pon b sBaver 10

and a transco4gbiReRidh J&eésﬂat&fcﬁﬁé%nﬁ%%ﬁtﬂh@héc%%n%%ms@ﬁ 14 and | nternet
server 16. Transcoder proxy 18 forwards a request for docunent 12 from
client machine 14 to Internet server 16. Such a request typically includes
a uniform resourc& | ocat or ELJga) of docunent 12 specifying the |Internet
protocol (IP) add 1t 2 and the nane of the file containing
docunent 12. Internet server 16 fetches docunent 12 and provi des docunent
12 to transcoder proxy 18. Transcoder proxy 18 translates docunent 12 from
one digital formaRelatvely smbl peipetiig dericksind/@nghagmitiohidéticds dr@betofiting pt
witten in a scripting | anguage understood by a Wb browser application
progr am r unninsEgasinglyicamangne fixapglesof suchgelatryly wan! ge\iees ancl BifPnay use

i nformation t pay
device of cl Igog 1ﬁ¥r§ a%ﬁhél?%m%ﬁxt‘teg a q?wfliélg cﬁXm@@b&b he&iges%rgcgg?saceﬁilhﬁ

i nformation &wpuayaad Syh tdllﬁn@@rgnmm deolceyﬁwhottlﬁee dﬁfjla?ﬂé\ﬁc@f o APy 12 as
speech through _a speaker of client machine 14. A problem arises when client
nmachi ne 14 h@evi¢as maydy rﬁbﬁmlysmpld oSealiselal veln papil IdP‘tleeS reaychl &y hage dignigey
capability, and doc%pent 12 enough to exceed one or nore of the
limted capa‘tlf"efnofy cffpro‘fesséﬂgc%éﬁ?%e 14. Cient nachine 14 may be, for

The World Wide Web, known simply as the "Web", is a network of Internet
servers that provide specially formatted electronic documents to various "client" machines.
Web servers currently support documents formatted in a text-based markup language

called hypertext markup language (HTML).



t 1 ' ., 3p.~ M.~~~ exampl e, a palntop or handhel d conputer
wi'th Iifmted nmenory, processing capability, and/or display capability. Mich

effort is being expended to devel op nethods for transf ng or adapting
the content of |arge docunents to the capabil i@i&z}ﬁ ?@@%ed—ekl ent ——— —--

machi nes 14. Known content transformati @ nethods include displaying short

text d i pti i | 1 , erti N ta links,...
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device (o 9. polUASER TR coBBRLSY s STRH Rt L SESERTDol QAR G

(JPEQ | mageglibm H4-ARIY 408 ahThtefeh ek, ThE Mdscédder proxly megefor eRimple)Vpreeide
supporting only G F inmages, transcoding G F and JPEG i nages by reduci ng

scal e and/ or selsbted pbrtives of areduestadniWeb docgnentict the tleamt maghing based wipdn He

desirable to have.a system and thqQd for delivering an el ectronjc docunent
12 (e.g., a Vébalb]é‘geé)°¥ﬂ}? chiepy m@cﬁnﬁeﬁpw& 5941 HARSFOLRD BROXY 1a3y YRNSIAGOngF O
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there is provided a nethod for presenting an el ectronic docunent having a
plurality of elements at a client nmachine having a client application, the
net hod conpri si ng Higel istadPeckatiagramed i wyviem tl A suserdlytysedh tcpravide A glectrene
first digital, formt., wherein a hierarchical struc e of the el ectropi
docurent def 14988t 4P At e oqtbrberito rit SR fidh 12 fued ey R e WS
el ements, Whes8k Br Sfmberaitive ngmué@bﬂogﬁénp(e.gie,l DNBRrSn R ISrnRtoBeSHRALRE bPR
property, and wherein a singl'e one of 'the plurality of elements has Tocus;
form ng a nodskr inforddido bbtemarsetinfominatiam)uSysiere 16 amgudes iangnternpl server il 6 yndh

| evel s ranked with respect{.to one anothey: usi he podel to produce, in a

second di gi C AT R H}tw_a?ﬁ?ibe%ﬂl 5%6%&%%3651%@@5@%%&9@5 ¢ _

properties ofrgl ch@&ja&o@ BRI 248 Pfe h%@ fcﬂld‘d&ﬂhénttXZ?JonueélEﬁFﬂlBaiin? 2l ﬁft ively

presenting, in the o Igi'nal script, The presentation property of the

el ement repr éaenteeseriver 6hSubh e raquestityyadally timahodes b enfymarasoate hoater (URL) of
document 12 specifying the internet protocol (IP) address of document 12 and the name of

the file containing document 12.

Internet server 16 fetches document 12 and provides document 12 to transcoder
proxy 18. Transcoder proxy 18 translates document 12 from one digital format (e.g.,
hypertext markup language or HTML) to a script written in a scripting language
understood by a Web browser application program running within client machine 14. The
Web browser program may use information conveyed by the script to display document 12
upon a display device of olient machine 14. Alternately, the Web browser program may
use information conveyed by the script to output the contents of document 12 as speech

through a speaker of client machine 14.

A problem arises when client machine 14 has limited memory, processing
capability, and/or display capability, and document 12 is large enough to exceed one or

more of the limited capabilities of client machine 14. Client machine 14 may be, for



bresehting, in the original script, the presentation property of each
elenment in the hierarchical structure represented by a node along a path
fromthe root node to a focus node representing t he el ement having focus;
——and-—presenting, in-the original script, the an property of each
element in the hierarchical  structure rgpr 26 node in a |eve

| ower than the |ev of the focus ' ° node nd coupled to the foc s node by
one or nore Wﬂ??g%éé’ah%\@e&m?ff@ %CPOB"Pé‘ fee yh %‘&@&1 TBPLYt PACGSSIRE SAPHRIY s her e
S ProY: ded !t QlbaBIiR Wb SLRE ELARES SRR g, 2

plurality of I'i"en I ne Ication, the
met hod conpr tr@risttgnﬁxkgoﬁdagﬁng)ﬂle coeitiof lange Mbalrehe% &e%pabimdsmfmmfea@mlﬂ
host application coupl ed the client application in a first digital

f ormat, whermachineshiderkmaim eatens transfermation mettiods gichiste dmsplayingodhortdent def i nes
hi er ar chi cal relatlonsh‘ etmeen the p Iuralltﬁgﬁf el enents,  and re|n a

single one o@eSPIH%u‘?S‘ISlH‘PHaP? 9 ‘81’38%51 @?Fé‘i‘?’f@gﬁﬁ’ég?sot@ %ttco%"e&“?ﬂe‘i&}bleﬁé‘i]é
f t | t
of Tevel s abisdebying feskitfs SO SRR B0 B E0! P PRIPRIFTAGPALR2 ' Xe

| east one brﬁnﬁivmgvr/eewcés tedehgngges riot pigRend by a dsviag cemenéngdbirt he

el enents, and wherein a single one of the nodes is a root node of the tree
model and ocplzm@splac nxr@ﬁegfomé@%EG) lawaewqererhﬁcsan@r%mg@ofpaneKGé@ﬂneﬂ% a
first node i i.rst second, _node,.i rect b

first lovel PrfaibidiepitSnend EISRERPEEGIPE T pRLREChIEE Y arSieflinsni p
bet ween the QQlemdfRRORE IRE], BYd SlemBiARNERKt elemerts.- P ~ MAY 2uJ3 generati ng,
by the client application, a presentation property for each el ement; using
the tree nodel to produce an original script expressed in a second dlgital
format, wherein t Cri i ncl udes .th sent at.i on oper.ties of
at least a portio "6‘?“1‘% ﬁfég?f‘l'fﬁglﬁlt? B@/Ve(?fsyétfe@r‘?é]ﬂtn%%h‘ggﬁ%ﬁgqivﬁﬂn%?’? g{eﬁ PMScri pt,
by a user ag&&mfmhplfgeo%uac%% dﬁg@% 2lclif nhddhAteMBtHa 0% (fh o sﬁ%ﬂfu@o%tcﬁ’xwmt
commands to at | east out put “devi ce associated wth the client I ne
to effectuat &2 asdbetht casbylities eBdiehi mgchinenl4.he ori gi nal script, the
presentation property of the elenent represented by the root node;
presenting, in the original script, the presentation property of each

el enent represented by a node along a path fromthe root node to the focus
node; and presenting, in the original script, the presentation property of
each el enent represented by a node in a |level |ower than the |evel of the
focus node and coupled to the focus node by one or nore branches; thereby
presenting, by the output device, at |east a portion of the hierarchical
structure of the electronic docunent.



According to a third aspect of the invention, there is provided a nethod
for presenting an el ectronic docunent having a plurality of elenents at a

client machine having a client application, the ga i sing the steps
of: - ~ receiving an original script, whadech incl ﬂ?é M%Bbaal ity of

el ements expressed in a second digital format, wherein a hierarchical
structure of the electronic docunent defines hierarchical relationships
between the plurality of ele THE ENFIQMe plurality of
elements has a_ PuesGRidl IR RisPREILY of HPTRkRich, Shild! € 0Gded o REBUUGR! I LY
of elenents has focus, and erer'n the original 'script 1s derive roma
tree nodel pofsentive hn elextrohiccddcustentibaving ahpluratigy af felansintsdbtya tcdienf orackine a

plurality of |evels ranked. with r ct to.one another and a plurality of
Podee,  and MHBE dckentABRiFgiat (e ar SRR mnrbuitiGe o885 or The pl urai ity of
el enents, and whesRiving R edudhiRaoci@bhtdh al 6! SR fbigat PWRSEM PhieARchical

properties of elenents represented by nodes: along a first path fromthe

root node sBugtireopf gheagleqtpaiss daswmentwiedings rhienechine] gelatipnshinsy betsae the t he
node repre Hale) V] S: it D fir.s of
the tree n%g'g%ﬁ@mﬂfe? f;elnﬁeht?s h”g‘%err?gi %\E{gﬁ éfgg{&splrlllo fgy :Igsf thgglgtts llﬁarc.s)dge pg{?&%lﬁgg?i rst
subtree; ampioperiysamnt wherein asingle oseobihd ptirgity af elementathas fdves;pr esent at i on

pr. ies within the original.script. . . 6 ~ ~ MA ~ 20-= '
Fourch aspect  of oHne A/BAUICH, BEHEREtchicapErrE FomAReTRot PO el ng

\\

an el ect r onartked ddth®Efech@Vdregnathet;ural ity of elements at a client nachine
having a client applicatiaon, the nethod conprijsing the steps of:, receiving
the el ectronic ddeingdhg model tg preduceqin i sesand digitalolopnalg ap griginal sqrips having

|t cati \ . it _ ) . ool Struct ;
appli cal | Ofe ﬁl@%ec'i}ta{tfohiw{ro%s dHlat L@g@%ﬁi@tﬁ% gu?alﬂy 6F @kmhal structure o

the electronic cume nes n hi el ationshi ps between the
plurality of el eselattivelyapresemtingeiin the origiylak somp, e presenpationapiopgripfof the
el enents h s. f A tree. el he hierarchical structure
corpr 151 ng Semsit KrsseRled i fhe btk BicBRitRlsndd h FoclB8I8 U0 one another . a
plurality of nodesesemit, i the@aiginadseriphthe piesentitiongiropaacdf dacklelenept msthat s a

single one of the elenents, and erein._a single one of the nodes is a root
n0ds. of _t h B EACBITTR A ERaIRD & nht AREE YR AOTL (hs RARIe oA Geven

branch connggé feppesbhtirsd thB @RendnDhavihgd foshs;lagyel to a second node in a |evel
directly bel ow tphe first level, and wherein each branch represents a

hi erarchical rel REseriing p Beroneingl suptibeprsedsiraarerrrbioficseh slemeahin the
generati nghié?%(rcl;';ilag]] &Hcﬁﬂ& réiﬂgéehgaﬁtq?gﬁ' node §3¢§{3§ fhhe2thd BRAET off Qhe ?&%E‘ of

the plurality o enents; ‘using t tree no to produce an origi nal
script expmedseautl ¢aupiedde tlonfibcus godedly dneromatore thascleisn t he ori gi nal scri pt

i ncl udes the presentatio roperties of. at.|east ortion.of. the plurality
of el erent s r epr ASERTUE By ¥ HEHES. e af B ivpfon, Toate s BiRVidRd 4 BEIRAIE ¢ o
an ori gi nalprdsentitty modtectroher docuniehe havihgiangluradliof s eledtkats &t b hdienOfRChine
representi ng he el ement, havi ﬁ% f o]g(gcﬁ; and. within a first subtree of the
tree nodel h WHE 2 lﬁntta}PB.I 0B !m‘?t ORI (e sfeps, node of the first
subtree; using tRgeRingtRAdledifonidiodutheRt REHCE hB§taHBREAoh QdupIRE A6 MR b1t f OF
i ssuing output o ) . . )
application in a first digital format, wherein a hierarchical structure of the electronic
document defines hierarchical relationships between the plurality of elements, and
wherein a single one of the plurality of elements has focus at a given instance;
forming a tree model of the hierarchical structure comprising a plurality of levels
ranked with respect to one another, a plurality of nodes, and at least one branch, wherein
each node represents a single one of the elements, and wherein a single one of the nodes
is a root node of the tree model and occupies a highest level, and wherein a given branch
connects a first node in a first level to a second node in a level directly below the first
level, and wherein each branch represents a hierarchical relationship between the nodes

connected by the branch;



commands to at | east one output device associated with the client machine
to present the presentation properties within the original script;
generating an event in response to user input, wherein,t vent signals a
change in the el ement having focus; using-the tr&ﬁ Mfg]élmpr oduce a new
script in response to the event, wherein the new script is expressed in the
second digital format and includes the presentation properties of at |east
a portion of the generaking, dythaplenbanpligatinn, apmsentatiooprgpertys & ¢ach gempnt r om

t he root node to. g e rei Nt ' nede
representing the “gﬂ“gﬁemﬁg‘%ﬁg\?/".dﬁg%f rgé{g&a@ %élggu%aﬁwo%ﬁ%%gecg aﬁéé&flw}ﬁ%ghﬁs

si gnal ed byomie, whernin; thandginal-seript ifi€ides-theptesentationsmpropertiesoifdt least a pdrdioni n

t he new foc ngde,.. S root node of the second subtree and using the new
script to ﬁ:]l?bqlggraﬂiye%éﬂ?@?qt%n i nformation for issuing new output conmands
to at |east one quinguhe Qﬁgﬁhﬂes_cﬁﬁﬁwlaﬂis&dag%ﬁbbmwd préséntdiRaThRembGofoesent
the presentation properties within the new script. According to a fifth
aspect of tisfuingRIspiticommande feat leash pag PipHt devispsaseapiatest wghég@mqnﬁglaﬁhme

hi erarchi cg) fLilgbure, conprising: a transcoder proxy configured to:
receive the hiéerarchical structure expressed in a first digital format,
wherei n the hi er aeleblivcdy psé¢semtirigirie theorigtms serigt] theapiesgntatione praperty ofathed
defines hi eliarchi cal rel.ati nsths bet ween the el ements, and wherein each

el ement  had SN LPErREntef By e 98LRAS and wherein a single one of the

el enents has focipsésehtirighia the egrigiRdedcripf, thbeprbicatation Npropeértys of Watbh!lefement
conprising a plurality of |levels ranked with respect to one another, a

plurality d&fpraesates byzhepdsialongaspath fempha reat nodgierthe focuaapds;8a8d represents a
single one of tNeralAlRNtH. tachfar ehipy, e ! HeluBBR Ropddle OFUER didndu’ 0Ot
node of the tree%rrmge a’mla occupﬁ' es a |t’g es %eevael, angl lj\%ﬁgr (ca%an a e;rlllven

br anch conmepresentedfiyr snodeoide level dowernthan theetel bbthe feeusorwde nod eoupleditd theel
directly b t first |evel nd wherein each branch represents a

hi er ar chi c?f’&yé’logg%ﬁéﬁ%mﬁgt Cﬁ’e’f’he nodes connected by the branch; use
the tree nodel t chqrelpdpreemingpby gheralitpac devite, ex PeR6 aqbriich af sechiechrehigilt al
format, wherei n%%e ori%iéglal script includes the presentation properties of
at |east a SHUFHIN thee IB‘_Fgﬁ_’f“é‘l‘ﬂ‘%}t'represent ed by nodes: along a first path
fromthe root nodgchrlidd tdhi #irdalspddd WfSthe GRRntivh eMBieNist fovRIeH 3 ARtholdofors
node is the node representing the el enment having focus; and within a first
subtree of Pr¢ReNting an piRedONIc Biept handng raj plurpdity pbelpmanddat psclignt swchinede
of the fir t ; O¥ I gk ipt; and a client nmachine
coupl ed to%ttdﬁeg?rgﬁg%?gggat%%bﬁlﬁ?ﬁet (;eHrece(}qIrl ﬁ%hﬁgt(&:lf ?{eéh% é?fr'nalchi ne conprises: an
‘out put devi ce; ameteiving an original script, which includes the plurality of elements expressed in

a second digital format, wherein a hierarchical structure of the electronic document
defines hierarchical relationships between the plurality of elements, wherein each of the
plurality of elements has a presentation property, wherein a single one of the plurality of
elements has focus, and wherein the original script is derived from a tree model of the
hierarchical structure having a first digital format, a plurality of levels ranked with respect
to one another and a plurality of nodes, and wherein each node represents a single one of
the plurality of elements, and wherein the original script includes the presentation
properties of elements represented by nodes:
along a first path from the root node to an original focus node, wherein
the original focus node is the node representing the element having focus; and
within a first subtree of the tree model, wherein the original focus node
is a root node of the first subtree; and
presenting, in the second digital format, the presentation properties within the

original script.



a user agent coupled to the output device and configured to: receive the
original script; 0 ~ MAY Z~~3 form presentation information in response
to the original script, wherein the presentatiﬁ *ﬂ%ﬁrzﬁp'on i ncl udes the
presentation properties within the origiéal sc R%t, S e presentation

i nformation to produce output commands; and provide the output comands to

t he out put device. Accordi n%‘?to a sixth aspect, of the, inventi on, éTB reis
provi ded a net hoAcPHAING tosAriyaspest; & te dRY@sion s therfc isypravided apmethod for

accessing the hi Ffe@érﬁgligcgi Rttt Lﬁogulg\gfékeﬁﬂlﬁ%ﬁg;?um% A Sdrirétles i rauﬂ{eﬂf e

i ncludes a plurality enments an I nes archi cal relationships

bet ween t he el enemthkine havingh elieitrappbetion) themethodasmprisingshasteps afn property,
and wherein a single.one of. the.element as,fqcus;. formn el .of the
hi erarchi cal str{EFYMS @Wn‘f}lﬁt‘éqnhcg dgam ’a‘lni 90 faﬂpg\cl%tf%’ ?Oa{’%lkezld%ehd}e@gpect
to one anoupsiication,PinUd Fritt digitdl foadsrs whatkin at hikRadicad Reubtup 65 thenblectedric each
node represents a single.one of the elepents, and wherei.n a_single one_ of

the nodes Aecunenddefings diemerhisal dplaienshingi betwsen |ty nluralifyy %@F@Fms’a%‘i‘ ven
branch conggefes ﬁgi Ffe%f%?ggeeqlgrag%dfrégmgrﬁyﬂs fBﬂlSa second node in a |evel

directly belowt Irs wher el n each branch represents a
hi erar chi cal rel frimmsaipe hedekaithe hieranddend sitanturecoayrisingtaputatipnefievels

“selecting a first. porti of the nodel ., ..comprising; des al.ong.,a path in
t he nodel fq‘%ﬁﬁi P rpg)&cpﬁoqu 8 r’fao@}if?h 0 el?oﬁ()ﬁea%g iaﬂ?eta teor%otgﬁlgchng@greﬂ% t he
node repr esgihindig refresemtLarsinflelvaeiofighd elements,amd wigdeia o dingle bay ef tHeawdes t han

the level of the focus node and coupled to the focys node by one oy nore
branches; &6t &9t NAde of Wedsaanqsst mrdorcypies ﬁéna%arelpyelfc%wpwheg?w BiguREneh t he

same | evel ;gmebfi fikeWadeHS fir@N8vel to a second node in a level directly below the first

level, and wherein each branch represents a hierarchical relationship between the nodes
connected by the branch;
generating, by the client application, a presentation property for each of the
plurality of elements;
using the tree model to produce an original script expressed in a second digital
format, wherein the original script includes the presentation properties of at least a portion
of the plurality of elements represented by nodes:
c T along a first path from the root node to an original focus node, wherein
the original focus node is the node representing the element having focus; and
within a first subtree of the tree model, wherein the original focus node
is a root node of the first subtree;
using the original script to produce presentation information for issuing output
commands to at least one output device associated with the client machine to present the
presentation properties within the original script;
generating an event in response to user input, wherein the event signals a change
in the element having focus;
using the tree model to produce a new script in response to the event, wherein
the new script is expressed in the second digital format and includes the presentation
properties of at least a portion of the elements represented by nodes:
along a second path from the root node to a new focus node, wherein
the new focus node is the node representing the element having focus as a result

of the change in focus signaled by the event; and



nodes in a selected nunber of levels |ower than the | evel of the focus
node; and presenting the presentation properties of elenents represented by
nodes within both the first and second portions of the, %gle)l. According to
a seventh aspect of the invention, there7is pr‘\'ﬂ(MAYaZ uter system
configured to receive an el ectronic docunment having a plurality of elenents
expressed in a first digjtal format. and present the el ectronic docunent
expressed in a second chl 17 élse?Wgansé'Pfre% g1 thgynevy fpnsinog iy p roptnagde of
configured to: tRe secon®sudirbéeZdd access a hierarchical structure of the

el ectroni ¢ docunent expressed in the first digital format, wherein the

hi erarchi cal st r wemgrtbe gewispeR! tipsedice resgntatien fpwrationder eying agwawput

plurality i . Al i . 3
Dy esont at | GRPERER, 8t 1M1 he oDrEPARR adbiuBl Wik b e AR i@ e
el enent s hasesentatien propdrties mithin tio dew sofipt he hi er archi cal structure
conprising a plurality of le s rank wi.th respect to one,another
i ural tty of hoddaeoidlng se ‘i cashi B i ahverifay B doervitsdos cupps B s
si ngl e one ppéschiiey £hRrREiSal sBictuMhEsBprikide:Si Ngl e one of the nodes is a root
node and oggipi?gga hi ghest | evel, alﬁ%l mﬁger ein a given branch connects a
first node in a fitragscqdsyproxy sonfigisediod node in a | evel directly bel ow the
first level, and wherei C . . Lerarchical: ral ationship
bet ween t he nodes connerghtee g‘f%‘@‘%’#‘%ﬁ%‘gﬁé@%?f@ﬁ?326§|?215% %‘ﬁ{tgloﬁ%ngg to
t he host appl i catwlereiarntbe bondrcigjoalestruptire amdwles a pleraiivyl of etdmdnkeand defines
hi erarchi cal strycture, determ.ne ath.in.the nodel .fromthe.root .node to
 Focus node, whdiaERicAL SlouS, SRR s Do R R b B SR e
havi ng focus; us@résestation ploptRy,Rindeesin b Binghroread diwkelements ahs foondyat , an
original script %avi ng a giet o¥ p esgnt ation properties, wherein_ the set of
presentation properti esforére)ﬁﬁmmfe. I'of the higrarehicalsiugRire, coypRYisIpE alurality of
el ement represent : Fal RO U8 nod@dsOREH hRadl ¥l
l@&‘%lsb%nﬁet ed‘?gt‘g reﬁ)tebtglro &{aéﬁdalo%ﬂﬁ d PRlalPOE no@sOR hiRaflWnl

fromthe root node to focus "node; _ _
branch, wherein each node represents a single one of the elements, and wherein a

single one of the nodes is a root node of the tree model and occupies a highest
level, and wherein a given branch connects a first node in a first level to a second
node in a level directly below the first level, and wherein each branch represents
a hierarchical relationship between the nodes connected by the branch;
use the tree model to produce an original script expressed in a second
digital format, wherein the original script includes the presentation properties of
at least a portion of the elements represented by nodes:
along a first path from the root node to an original focus node,
wherein the original focus node is the node representing the element
having focus; and
within a first subtree of the tree model, wherein the original
focus node is a root node of the first subtree; and
provide the original script; and
a client machine coupled to the transcoder proxy, wherein the client machine
comprises:
an output device; and
a user agent coupled to the output device and configured to:

receive the original script;



the presentation property of each elenent represented by a node in a |evel
| ower than the | evel of the focus node and coupled to the focus node by one
or nore branches; and provide the set of presentation properties; an out put

devi ce; and a user agent coupled to the ®utput devjc receive the
set of presentation properties, wherein the userﬁbemﬁr?%@\figured to:

use the set of presentation properties to produce output commands: an
provide the output commands &’@&m@eﬂﬁﬁﬁﬁfnfg@ﬂ%(?&mA??Bg?sﬁitﬂgletwsiﬂélé%ﬁth
aspect of the inventi ofhefehfr el roveriutioredirfomdtiont Shclpisst et C Padsehtdties] t o
receive an electronic docunent having a plurality of elenments expressed in

a first digital formatpropertiss withinthe pag@Rkssripbni ¢ document expressed in a
second digital format, conprjsi.ng. T O NP @Dq&h tion;
a client application coupl edh%otﬂgﬁreesﬁrg% &‘a‘é‘{ﬁrfnéé‘%o%sg’%&@‘%g‘g@‘gure h?(%.’

access a hierarchical siducture of the electronic docunent expressed in the
first digital format,via the host?@g%' cation, wherein the hierarchical
[

structure defi neBrOYidsHy QHfPEL o U HEYIS%en the plurality of

el ements, wherei pAcesaihgofo 4 REtPlabieat iof Yhed inveh@éts thérehig Spravide® semettbt Ofr
property, and wherein a single one of the plurality of elenents has focus;

forma ndeIeS@iﬁillgtﬁetliPﬁaECr}’éﬁaéﬁF‘@&Fengé conprising a plurality of levels
ranked with reSpﬁ&teﬁsrilﬁgogi@qlié}Qx%ﬁﬁf stm%tu%,%l’?e{réi“hé)ﬁie cal sFH]E’tuPet inkR@sd 2 ONe
g the ele d

branch, wherein eac e represents a single one o ments, an
wherei n a plungjity afredernénts laed nisfiess hisraschicadtrelatideshipsdbaweeanpities elamientghesd

| evel , and erein.a &iven branch %}gﬁr{{nects i rst vel to

a firs %deina l%
a second nSUETE, CACY girmieny;nas & PIPsEUan PRORCRY 83 MAGEIn 4, fHelihePeef Bach
branch reperarRAtshag fdvusy ar chi cal rel ati onshi p between the nodes connected
by the branch; determne a, path in the nodel fromthe root roﬁg to a focus
node, wherein t h&TiRg 8 Tedrd of $he hisrarshisal, ¥picaue soMRgsinge? Bl ofHERIhg

f g? _Usé userdriRed W?ﬂ%sﬁe@t R RdUESthet, 2 ﬁlﬁ'ﬁliﬁﬁ&l‘}wﬁeﬂiﬁhta@ heab 05T rand) wiieted nal
scri
P each node represents a single one of the elements, and wherein a single one of the nodes

is a root node and occupies a highest level, and wherein a given branch connects a first
node in a first level to a second node in a level directly below the first level, and wherein
each branch represents a hierarchical relationship between the nodes connected by the
branch;
D selecting a first portion of the model, comprising:
nodes along a path in the model from the root node to a focus node,
wherein the focus node is the node representing the element having focus; and
nodes in a level lower than the level of the focus node and coupled to
the focus node by one or more branches;
selecting a second portion of the model, comprising:
nodes in the same level as the focus node; and
nodes in a selected number of levels lower than the level of the focus
node; and

presenting the presentation properties of elements represented by nodes within
both the first and second portions of the model.

According to a seventh aspect of the invention, there is provided a computer
system configured to receive an electronic document having a plurality of elements
expressed in a first digital format and present the electronic document expressed in a
second digital format, comprising:

a host application configured to:



having a set of presentation properties, wherein the set of presentation
properties conprises: the presentation property of each el enent represented
by a node, other than the root node, along the path fromthe root node to
the focus node; and the presentation preperty ﬂlﬁsg@[ﬁeﬁ@@@nt repr esent ed
by a node in a level lower than the |evel of t us node and coupled to
the focus node by one or nore branches; and provide the set of presentation
properties; an output G@\?F*‘céPle&ﬁﬁhlﬁalﬁ@ﬁ%ﬁéﬁfhecﬂwoé‘& ferumeat sxpgsped dvi ce
and to receive the A itali’rt*c’rﬁﬁdf?,t htRih HORSfrdifS MIEMES Refifls %i%f%ﬁclﬁ&‘?”t
Is configured to: use t Set of presentation properties to produce out put
commands; and pr calatcmshipe betwesn tthe pluraditidl of tlomehts, whersint eatbvifabe plurdity ofw~
~0~~ -11 BRI EF DE[SCRI | ON OF THE DRAW#GS er .obj ectls and ﬁdantﬁge§ of
the invention wi FI*M58 a presspiaton BoBRTY-ud WS SR SSls ovd Hfghe Rl g
description and dpafenfstfa8f@ueearido t he acconpanying draw ngs in which: Fig.
1 is a block diagramof a systemcurrently used to provide an el ectronic
document to a client miIAl ganogglpf thejhierarchicgl BlruGtursr eompsing, acpiEdityoht of
a system for proyidisngngl P Jp=Tola]] Lo the
el ectronic docurrgér‘{tg 1Shas ﬁ%?ggpgﬁﬂggﬁg%&hm aaplﬁ}alh?}%f » Bt ot B0
branch, wherein each node represents a single one of the elements, and wherein a

single one of the nodes is a root node and occupies a highest level, and wherein a
given branch connects a first node in a first level to a second node in a level
directly below the first level, and wherein each branch represents a hierarchical
relationship between the nodes connected by the branch;
a client application coupled to the host application and configured to:
access the model of the hierarchical structure;
determine a path in the model from the root node to a focus node,
wherein the focus node is the node representing the element having focus;
use the model to produce, in the second digital format, an original script
having a set of presentation properties, wherein the set of presentation properties
comprises:
the presentation property of each element represented by a
node, other than the root node, along the path from the root node to the
focus node; and
the presentation property of each element represented by a
node in a level lower than the level of the focus node and coupled to the
focus node by one or more branches; and
provide the set of presentation properties;
an output device; and
a user agent coupled to the output device and to receive the set of presentation
properties, wherein the user agent is configured to:
use the set of presentation properties to produce output commands; and
provide the output commands to the output device.
According to an eighth aspect of the invention, there is provided a computer
system configured to receive an electronic document having a plurality of elements
expressed in a first digital format and present the electronic document expressed in a

second digital format, comprising:



structure, and wherein a tree nodel or "tree" is used to represent the

hi erarchical structure of the electronic docunent; Fig. 3 is a diagram of
an exenplary tree of Fig. 2; Fig. 4 is a diagramof the exenplary tree of
Fig 3 further ‘i:llustrating the structurdOof tthBrE@NYfZBGB Fig. 5is a

sl ow chart of one enbodi ment of a "branch isol o] met hod for presenting
a hierarchical structure; Fig. 6 is a diagramof the exenplary tree of Fig.
3 enphasi zi ng nuP0P¥EBPICAHENS of the tree; Fig. 7 is a flow chart of one

enbodi ment of a ;5 ¢jigW afisiRGaflc Eh'&f’t ftRE ho¥t SeRIthtifYaii (Urfigatddhocal
structure; Fig. § ils aag@I ocﬁng?lI gr_ar% of a f?}?st len%xgddj ment of a conputer
syst em enpl oyi ng br ancécciessod hicrasehieal dtroeturd efithdeghedtronist dasymenbexpsessséin i ng

cecond embod: mentiedr R 3js Y oPY Paficdol: wherely e MRERHOHERS S
suscepti bl e to v@efireyshisiaethidat atlantizshipsbadwta@r et phealftorofselespnts) Wherein

enbodi nents thereof a shown by y of exanple in the drawn nd wll
herein be descri B PhiteRiaralty Bf clsmshisihis MieRerEfion Lo B, VSR 4 he

drawi ngs and det ginbRGnd®$ Hel ghihRYy JrRfRing BsFoi@l intended to limt the
invention to the particular fonn"di scl osed, but on the contrary, the

intention is to cover firm apuedel oftthe hisranshigal sinentare comaprising: e rpluralitss of
falling within t gcRRbAId: AR s8R % Bhe WRSHRL §3AMuily WEd8 miow dell BEE DY
branch, wherein each node represents a single one of the elements, and wherein a
single one of the nodes is a root node and occupies a highest level, and wherein a
given branch connects a first node in a first level to a second node in a level
directly below the first level, and wherein each branch represents a hierarchical
relationship between the nodes connected by the branch;
determine a path in the model from the root node to a focus node,
wherein the focus node is the node representing the element having focus;
use the model to produce, in the second digital format, an original script
having a set of presentation properties, wherein the set of presentation properties
comprises:
the presentation property of each element represented by a
node, other than the root node, along the path from the root node to the
focus node; and
the presentation property of each element represented by a
node in a level lower than the level of the focus node and coupled to the
focus node by one or more branches; and
provide the set of presentation properties;
an output device; and
a user agent coupled to the output device and to receive the set of presentation
propetties, wherein the user agent is configured to:
use the set of presentation properties to produce output commands; and

provide the output commands to the output device.



Det ai | ed Description Overview Several different nmethods for presenting
(e.g., displaying), a luerarchical structure are presented. The

hi erarchi cal structure includes multiple el ene , pnes | uerarchica
rel ati onshi ps between the el enments. The hierargiikbﬁﬂgtzgggure may be
enbodi ed within an el ectronic docunent- duch as a Wb docunent, an
interactive application program or a map divided into sections. Each

el enent has a "present at i BRIBFDESCRIPIHOMOFDHEDRAMINGSor a function. A
single one of the elenents has "focus" (e.g., in accordance with the coding
of the docunment by an author, by default, etc.). A first enbodinent of a
"branch isol ation" nethod for presenting the luerarchical structure

i ncl udes for ni OfheRobjeets indhdvaifighy &fithe Bvemtin Willrigcsité eppaléie upbsledadingaheides
multiple levels ranked with respect to one another, multiple nodes, and at

| east ogre bfdlowing daailtedrissieiptiop ned apansreferagica iyl the epemyfanying ded veimgh trswhiche
of the nodes is a root node and occupies a highest level in the

hi erarclucal structure. A given branch connects a first node in a first

| evel to a second j (yaF fy ch
branch representSFQQE?%%E¥%%P%EEH%g&éﬁ?%ﬁiﬂ?g%gﬁ?&ggﬁr#ﬂéé%%ggghggﬁﬁected
by the brancHocuhtent toer ¢lgent mhediise;node” is used to describe the node
representing the el enent receiving focus. In the enbodi nent of the branch
isolation method, a "path” in the nodel fromthe root node to the focus
node i s determ neg, ' t I Q. S
node forned aIonggg%gﬁgﬁggkﬁghgﬂg?é@gﬂﬁg§%ﬁﬂ&%?%%g?ﬁénggqﬁﬂénggﬁﬁﬁgﬁH
represent ed @ycdnhdit tDélienOaaclife, WHeaii the@lastrphie doaimeht hkos hixasiitd, t he

hi erarchi cal structure may be a hypertext markup | anguage (HTM., ) docunent,
and the pr eseétreciereoandprlssein eyiregfnadpkorgee” 1p yeps tﬁﬁ%ﬂ@fieﬁb‘l% hipsarekipgiyisicturg n
this case, theg,.present.at.ion property of the root node conveys little
infornation,Ogﬂﬁeﬁﬁémﬂggo%@mﬁﬁesented. -12b _ 0 6 MAY Q03 Once the
presentation property of the elenent represented by the root node has been
sel ectively presented, the presentation property of each el enment
represented by a Kgld,is ediagram bfan exemplagpireqefdag. 21 ong the path fromthe
root node to the focus node is presented. The presentation property of each
el ement represented by a node in a level lower than the | evel of the focus
node and coupl ed W%,Mh@aﬁ%%in BOHE eRMIAG tRE ofPige RirABCMAstrdtiglthe fructure
presented. The nodel may be a tree structure. In this case, the nodes in

| evel s | ower of harirethe | evel of the focus node and coupled to the focus node
by one or nore branches conprise a "subtree" of the tree structure, wherein
(the focus node is the root node of the subtree. The nodes in levels | ower
~than the level of Fhe if s A Sf aserRIIdRhLEH of @ "brafclf REMBoMAHELBY f@ne or
nore branches may thus be described as "nodes in a subtree of the tree
structure, wpessentingdlefambiss] stogtureé;s t he root node of the subtree.” An
enbodi mrent of an el ectronic docunent delivery systemis described including
a client machine coupled to (i.e., in wired or wireless comuni cation with
a transcoder proxyy, j ' Wre2®f F{08 : r
handhel d conput erXF?)% Hf?ﬁ?ﬁé’@%%ﬁ‘?lﬁt iregn dfeg\?i cg@mg?%lﬁﬁin%?@g%n‘ggoﬁy
and/ or procedls tngg; capability. The transcoder proxy is coupled to receive

el ectroni ¢ docunents. Each el ectronic docunment includes one or nore

el enents, and is expressed in a first digital format (e, g., a text-based
mar kup | anguage syg - r i kel u ™ ond
enbodi nent of theﬁﬁ‘gﬁgﬁkgso}%ﬁf€§§%§?ﬁ%@%gﬁg?%hyﬁgbﬁ%glg%%%Pledkﬁfénﬁﬁ%the
transcoder pn@etischichicdtiug@ge;r ecei ving the hierarchical structure (e.g., as
an el ectroni c docunent) expressed in the first digital format (e.g., a

t ext - based mar kup | anguage such as HTM. or extensi bl e markup

| angauge/ XM, ). A irege el of the_.hi.erarchical structure is forned.as
Gosori bed above. T ¥ iadins et O68 BEr PBRGHaLE o Giskde S S
expressed | n.lﬁa&ﬁmﬂgﬂl a3 o iel e métBod for FreddfihRhitd aﬂcﬁ(&?%@me;mﬁ _
original script includes the presentation properties of at [east a portion
of the el enents Q ~ MAY 200 represented by nodes: (i) along a first path
fromthe root node to an original focus node, wherein the original focus
node is the node representing the elenment having focus, and (ii) within a
first subtree of the tree nodel, wherein the original focus node is a root
node of the first subtree. The original script is then provided (e.g., to
the client nmachine). The nethod nmay al so i ncludes receiving an event,
wherein the event signals a change in the el ement having focus. In response
to the event, the tree nodel may be used to produce a new script expressed
in the second digital format. The new script includes the presentation

o " o, T . . - M I N T Y Y Y Y2 REN



response to user input, wherein the event signals a change in the el enent
havi ng focus. The event nay be provided (e.g., to the transcoder proxy).
The new script, expressed in the second digital format and derived fromthe
tree nodel as described above, may be received (e.g., fromthe transcoder
proxy). The presentation properties within t n may be presented.
A view depth nethod far presenting the Hier a:ﬁﬁi m\?g{p%t ure is also
descri bed. The branch isolation and the view depth methods may be conbi ned.
One enbodi ment of _t he conbi nati on includes.accessin% t he hi erarchical_,
structure and for Fign§ i3 nblosk dwaeram of meeconderabediment| of dhe ¢cpmpnter sysfemed £ig bed
above. A firgt portion of the nodel is selected according to the branch

i sol ati on method and including: (i) nodes along a path fromthe 0 6 ~IAY
Z003 - 12d root node to the focus node, and (ii) nodes in a | evel |ower
than the |l evel of the focus node and coupled to the focus node by one or
more branches. A $ddlrtHe prveiiticans efsceptiblenodetionsmsedifieaticed aad alietiatig: foems he

vi ew depth met hod, including: (i) nodes in the sane | evel as the focus
node, and (i $pecifiscarbodimentsiercef arg shawmby way of expainie 1w the dravingsandnaill evel

of the focus,node. [The.pres t},0Q L [l | ene represent ed by
nodes wi ¢ ogrpe e FIEy ST L aBaRABEhddrERed b SeRE hbior SRR 48 e Lo
Wiere the rogdtaifebiséSptitintthérbtolaed tbot tiftendeti 6 limdttHe SRRt t8QRd pRfSulaforhhe
nodel , the presentation property of the el ement represented by the root

node may be digtlessd, bad gn the esdrare dhe Mgotiemisdd conenal nufdificationy geivalents taneh
enpl oyi ng the, branch i sol atjon, and/.or view th nmethods.for presenting a
Pi r ar chi cal SLSPRARes faiing B1iEdns FOHEAdESORF & hoReNEh IS <Bton HAEBRDOY L
system i ncl ugle,.adliP8kindPpP! i cation coupled to a client application. The host
application and the client application my be separate software prograns
bei ng executed (i.e., running) sinultaneously within the conputer system
The host application nmay be, for exanple, a Wb browser. The client
application may be, for exanple, an assistive technology interface. In both
enbodi nents, the conputer systemincludes a hierarchical structure as
descri bed above. The host application is coupled to the hierarchical
structure. In other enbodinments, the hierarchical structure nay be external
to - the conputer system and the host application may be coupled to
receive or access the hierarchical structure. The host application accesses
the hierarchical structure, and forns a tree nodel (i.e., a tree) of the

hi erarchi cal structure. In a first enbodi ment of the conputer system the
tree resides within the host application. The tree includes nodes and
"branches as descri bed above. In order to present a portion of the

hi erarchical structure, the client application accesses the tree wthin the
host application. The client application may enbody the branch isol ation
nmet hod descri bed above. In this case, the client application determ nes a
Qfi I~AY Z003 - 12e path in the nodel fromthe root node to the focus
node. The client application generates a set of presentation properties.
The set of presentation properties may or may not include the presentation
property of the root node for the reasons descri bed above. The set of
presentation properties includes the presentation property of each el enent
represented by a node, other than the root node, along the path fromthe
root node to the focus node. The set of presentation properties also

i ncludes the presentation property of each el ement represented by a node in
a level lower than the |evel of the focus node and coupled to the focus
node by one or nore branches (i.e. in a subtree of the tree, wherein the
focus node is the root node of the subtree). The client application may

al so enbody a conbination of the branch isolation and view depth nethods
descri bed above.
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The client application provides the set of presentation properties to a
user agent of the conputer system The client application nay function as
an interface between the host applicatjgep. and tﬁ ﬁ@ ?ggst The user agent
may function as an interface between the client §%§3 atron and an out put
device of the conputer system The output device may be, for exanple, a
Braille display or a text-to-speeﬁgmﬁ&P Lo The Braille display nay be

t he out put device of choice for a-vrsua#@fighaPlenged user (e.g., a user

wi th a per mar@weview tenporary visual inpairnment). The user agent may al so

function as an interface between - the client application and an input
devi ce of the confeneeal diffeserd metiidels forpresenieg (ecgs, ayieg) € irragckacad seyctare

speech-to-text convertgr. The speech-to-text converter may, r. exanpl e, be
the input dedfedEesghtedn ﬁ%@elfaa?h"gﬁﬁwreé}m?@ee H&}q‘i@%@&l‘“‘&?@?n‘é 3@1’51.6,8 a

per mnently pr L i 0 ] nti onal

i nput deviceﬁgﬁ%ﬁﬁggqg&#%ﬁggkggggggg%%§%F dJ@ﬁ?gagﬁﬁgggﬁﬁﬁP?§§g9¥ﬁe user
agent uses thabsdiéd AthiN RseidthidhicAdoRhaNSHd £% WebrloodHeR, Alinthctbemands,

and provides the output commands to the output device. As a result, the
portion of t#rplishieoraprogianalor s mapct vided into wikpisayragh elemsnhleasa ‘peesprietiemt ed

by th t put _deyi, 0 MAY, Za03 .- 12f .In th nbodi t qf th
oyt er sy SPERE TEteh may PedvabE W7 Snclioe e Sl GIRF FeERG TR ent
application g%?ﬁsa%éorﬁﬂ%e R8T tBE SEUIRELS BE HYGANE LY hR akili6r, B AbfadRPetE §at i on,

and forns th ree. The client application accesses the tree to forma set
of presentation properties as described above, and provides the set of
presentation properties to.the ys agent. . - 1 - 0~ ~plY LUU ,
Descri ption Fig. st g meiad agﬁraﬂablﬁolah% %ﬂﬁ?ﬁ@ﬁtﬂe@?ﬂt&@}l@ Rerskiotlor
providing el geikan 'ix‘fcilgc%ﬁ %Iﬁﬂﬁ%alﬁmha cﬁ&fé l}i@r@%chf@?ﬁfd&ﬁ)rg.z?‘hé Hmﬁ@ﬂﬁfiﬁbes

el ectroni ¢ docunent as a nhiterarchical structure including multiple

el ements, anmuttgflé eels hirked xdthi reglectrteloat amotisdaj maltipld neeles dndet BHastoeatbsanch.

El ectroni ¢ docunment 12 may be, for exanple, a Wb page, an interactive
appl i cati on pr&bRodarerresgnts aspnge apg ¢ight elemgpti Paeegﬂwemo%ﬂswpotwda apder in
order to obtgi fo: | : Lvided | I j

Tachi ne. 22 oy upies g delERin BB KRl B plveh SR kbR Ansfilae
per sonal di gid afirsakstltbantcdnBDAle imd legel wlireetlyelsdove drafisi leadli ®aclibrancle, and
may have limted nmenmpry and/or processing capability. In the enbodi nent of
Fig. 2, clieffPrétaets ﬁwrmmW@E%%b%%WPe aedes cannestedyyithe bragelyi ce 24
may include a relatively snall display device with limted display
capabilities. Qutput device 24 may al so include a speaker for producing

‘'speech. In the enitadidimtfocas nbdel) is @sed sy ddseribe?le inodd iepesentitigahaelemsrr ver 16

and an interimserver 26 coupl ed between client machine 22 and i nternet

server 16. | Feeving feasy dp thegmbediment of thebransh ésplptiongpghod, ag pathy ynihe sepdel

roxy 28 for e I i g t 112
PronYCIient ﬁg@ﬂ?ﬁgxggaﬁaiﬁ% g@wggxgéfgééﬂﬁ%ﬁlggﬁ esgéfggggjkggggggﬁgﬁg% ;
request typi eagheYodud @bdelfosmed albhg brafthess OH¢ pRsériatnQirofdriyRIf xheddlerlagunment 12

speci fying the Internet protocol (IP) address of docunment 12 and the nane
of the file apresantad hy thegeotfode isiseleciivl pigaanteds Jtos gxempleothy hixgarekiedi ves

docunent 12 f{r | nt er.net, server 16 in_a di gi f,or mat . |l kno digital
formats i ncl ﬁﬁ'gcrp?rg ){?qybtéesaely B fr”g Ll}ba f ?"‘GP nlélﬂ%uga ge ?A‘—O{'Iij I?#%t) sd 8%?}Eﬂltaa\§/1\%ﬁi %3?3? ‘\é%tloﬁhr kup
| anguage (HTMapeAPdf % keRTLM %%?rﬁ bé eEVBYS" (M thid cake, thd)BresGRATHRAN

digital formats include POSTSCRI PT (" T* Adobe Sys. Inc., San Jose, CA),

port abl e doc propetty bbtheacot PBFRyonveysdittieindoromtiof, .and tiaymab be pasesfed. AFP) . ~ 6
MAC g43 13 El ectronic docunent 12 includes nmultiple elenments representing
docunent structures. For exanple, electronic docunent 12 may be a Wb page
i ncludi ng el ements such as paragraphs, hypertext links, lists, tables,

and/ or images. The el enents of document 12 forma hierarchy, and electronic
docunent 12 defines hierarchical relationships between the el enents.

El ectroni ¢ docunent 12 rmay be represented by a tree structure. Transcoder
proxy 28 parses the elenents of docunent 12, forns a tree 30, and stores
tree 30, wherein tree 30 is a representation or nodel of the hierarchical
structure of docunent 12 Transcoder proxy uses tree 30 to produce script
witten in a scripting | anguage understood by user agent 32 (e.g., a Wb
browser application programruining within client machine 22). The
scripting | anguage may be, for exanple, a subset of the digital format in
whi ch transcoder proxy 28 receives docunent 12 fromlInternet server 16
(e.g., a subset of HTM., XML POSTSCRI PT, or PDF). In producing the script,
transcoder proxy 28 may covert graphics inmages within electronic docunent
12 fromone format to another (e.g., fromjoint photographic experts

-~ e o o, ~ -~ o, ——— —



0 6 ~I AY QU033 14 User agent 32 uses presentation information 34 to issue
out put commands to output device 24. Fig. 3 is a diagramof an exenplary
tree 30 of Fig. 2 representing the hierarchi CalQlE wggu’p Qf a
correspondi ng el ectroni c docunent 12. Trge 30 i t el enents of
docunent 12 and conveys the hierarchi caF rel ati onshi ps between the el enents
of document 12. Ipn technical, teens, fr 3Q is . a conn e raph i ch
contains no circuPee Fpfﬁ‘?"é‘?t%téqnﬁob?é’ﬁ%?esa%{nﬁfﬁﬁgﬁsrepﬁeﬁgﬁy%g%ﬂ# ’&%%ti ng
of afinite r ) y " ﬁﬁ? 1) I QTR al l ed
"branches” o&éﬁg%g@ﬂy l%g%gﬁegé@lté é)ééé gétg% sop %ﬂgﬁgﬂp?lﬁﬁaﬂﬁg |tl |sb3’pagssi bl e
to forma " paide, othet theetheaoit riode), alsagake path iehi the esot nddetortbiel[deudhodeyigl e is a
pat h whi ch begins and ends with the same node or vertex. Tree 30 of Fig. 3
i ncl udes nodprssentedaridetpresantaien pRperyoef@schelementirepresantady ahasienn e devst
docunent 12. Nodes 40 exi st .at. differenf levels within tree 30. Each branch
221 nt er connloues Mg GO 415 fagus Foft BRLFAIDIGVBIE fosdiods Y PRE Piice o
"root" node AN evel O of tree 30 in Fig. 3. Node 0 is the
"parent" of ll?lo Se%'? Aﬂlgrﬁa?e%gﬂ%df a level 1, and nodes 1 A and 1 B are
"siblings". Nodes 2A, 2B, and 2C are "children" of node 1 A Simlarly,
nodes 2D 2F are children of node 1B. Nodes 3A-3C are the children of node
2A, nodes 3D-3F afke mRdelamay beraetrecotrupiie nihis suts, Hisdedessalgyelsdpwer than the
chil dren of e ' de - Ll dr nd are
called "I eaf fég%r(’f%}caéxff) Icglrr@(‘snnéﬂ% ¢ %Ir]?doég??e% Ira%g@g%s?égglbﬁlag\glgﬁrg&g eq{}!éllécglte ggdrme& (l:sr%ﬂl d

node are cal tsgBtred" M Blenfde striERS whiRin 8 fRb Bodehie e bt nolié offEié saBtred) THM.,
docunment containing a table elenment and a list elenent. Node O of tree 30

may repr esennods dulewels lavger dsangtheteytleof tlee fgeys rodp edg ceupdedetottheofocdonadediytong?) .
Node | A may represent .the tabl | enent, and node represent the |ist
Cl ement . | NoqRahaR brehEh B i G GHEOPos BLGoReoAn R PUPL et EF S e es ent
row el enent syufbre(ifithd focub hERER R oY Bl of Welslbide '@ first row, row el enents
of a second row, and the header elenents of the table elenment. The three

chil d nodes of Node 2A, nodes 3A-3C, may each represent a different row
el ement of the first row.of the table. .0 6 MAY 203 iis elenent. .The . .three
chi 1 nodes. of Nod® csiSodiiues of Seigoningpoumient Jelira uriimas %Sfl‘rl‘é%ﬁ?uﬁwa
el ement of 1t hger$RteRde l’c&)ﬁél&f tol(N€, inabk& GIvarREE coftfinidatieewidl) 4 dapRdes of
Node 2C, nodes 3G 3l, may each represent a different header el enment of the
t abl e el enenproxfi ghe clennuckingvrialy badw bamped patnde oc hatsthell domysiter'obranch

i solation"” nethod for providing a rtion of docunment 12 to client chi ne
22 based upol RISt FTRPHRERTAN JF3ich AR IALPER T DESEITE PRI Y ent
machine 22. {he By i§9&g&lé&3t3 rERNAQS e RS @R L Mdcbilic ibaRs&RdI Ng
proxy 28 of Fig. 2. During systeminitialization and/or during system

oper ati on, usetudagemnt or3Rorerienpmtsy axtbisekprested dab firdt digitahfosmad@rg. o toxtybazsd
The client dat maly i ncl ud? [ rmation canveyi ng]raca abiJjties of client
machi ne 22 (gl.aésu,l) ARGHIEG SughAs, &éggtﬁlaﬁgbearfalsfn-%@gaﬁé%ﬁay si ze, etc.).
Transcoder proxy 28 nmay inplenent the branch isolation nmethod based upon
the client data received fromclient machine 22. Fig. 4 is a diagram of
exenpl ary tree 30 AfecbndemBodimedittudithel Urhnchtisdationgmethed, sthiicicinay &e efnbodieé 30.

As descri bed above, node O is the_root node of ,tree,Sq(il.é Tree 30 of Fig. 4
i ncl udes a f SN dgiieprodanprarn inludss mreivingdhs blerarghicalsigectyre A 8a a3 A d of

de 0 i : _ . q
0 s il romebdb st et SR e |0, BlACEEAREALE 20
child nodes PhvpdigefuchasBITMPA or @féhsiiiematkiup darpaiQsXRA:)3 A ate mods o2he chil d

nodes 3D-3F of node 2B, and child nodes 3G 3l of node 2C. Subtree 46

i ncl udes nodietBching stiuptuee ia defewd 2pdegeribéd shewe The trag meddds efed i grodyceats o
includes a third subtree 48, a fourth suhtree 50, and.a fifth subtree 52.
Node 2a a chrBwaLInR P B S gl G o Siipa gl b e 42

i ncl udes node_: ol 7 ild of
node 1 A is%{l%@a?gtgltlﬁg#(}l@gﬂ{r}%ﬁ?u ? ?@eﬁéggﬂ%%ft%?lee %ﬁ%lf ﬁf(}g% Qﬁgl QQZB and
child nodes 3D 3F of node 2B. Node 2C, the third child of node | A is the
root of fifth subtree 52. Subtree 52 includes node 2C and child nodes 3G 3l
of node 2C ~ f~ MAY 20~~ 16 According to the codi ng of docunent 12 by
an author, a single one of the elenents of docunent 12 initially has focus
Wi thin docunent 12. In Fig. 4, the elenent represented by node 1 A
initially has focus. As wll be described in nore detail below, the focus,
nodi fiable via user input, is used to provide a select portion of docunent
12 to client nmachine 22. Inplenmenting the branch isolation method,
transcoder proxy 28 may translate the selected portion of docunent 12 from
one digital format (e.g., HTM., POSTSCRI PT, PDF, etc.) to a script witten

o o, o S
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-32 may provide the event to transcoder Ero y 28. The
" RA 56

Fig. 4 and described above. In this case, transcoder proxy 28 may carry out
the branch isol ati on net hod, dependent upon received client data, by

i nvoki ng the el enents represented by nodes along the path fromthe root
node 0 to the node 1 A representing the elenqpﬁ Nﬁ&#i@@@@;focus, as well
as the nodes of subtree 44, in order tt*%roduce script. For exanple, the

el ement represented by node O may have a value which is the HTM. tag
"<BODY>". Tmepreseotbdibymodssy (i 8lopg a\firstrpatikfzom ithe roblmasietto ar priginahfoews modenode

0, thereby ohtai.ning the val ue "<BOQDY>" of the.elemept. Transcoder 28 nay
of my ot IR aste e e Bode s (Rde enREseRRg G clovirat BBREHOG, and (3

r epr esent ed . I V, i 1Sy AN "
Transcoder 6?%&@Qg@“ﬁgvﬂﬁﬁggﬁgﬁ?ﬁg&%hgﬁgﬁ§h?23%@%%%?gﬂlg%m%%ggoéngﬁbgﬁereby
obt ai ni ng t hie firt siebires TR Eginalfsciiptds dlegPetvided e 36 titasliedBnadynd)ncl ude t he
"<TABLE>" value in the script in order to present the table. Node | A
receiving initial focus, is the root node of subtree 44. In carrying out

t he branch i.gol atjon nethod, .transcader proxy .28. i nvoke all of the

1 emant o of " DinHbeT maY 2B heivde Beenibrn Pledt i e eN Bl dRogS B e e
first and s t | e.
Tr anscoder - Sitiany bW Roud 18 L3RG oIREolele IRARTahod BT IRl i el
apd the headew shpteptased i thdecomd dipitaltfornput.e Shanew berijitaidledesAlse descri bed
above, the script produced by transcoder Proxy 28 includes presentation
properties (REegniatigmpippertiss of aideast pajionpl the lepieatsappressptaddyadee Balaet ed
portion of doGkiENlaul fom thERDERSE 0 RTNLAR MUV AGS: A AdHESEhSE P! Lo
user agent orn Eespo Se° 10 the Pederve scri’pt, user ‘agent 306 €15 ent
machi ne 22 piode wpsseMiRshn eRirefMhavitigfoMtds@rtestidt ofteshange il fodids dig@ded by

presentation information 34 to issue output commands to output device 24.
As descri bedhapvenrt and (i)pwithig @seeand Zablsesy wherein ihe newdo@is podas aapoBuoy of

| ati vel Ll displ ice with Lipited di . iLities.
evice 24" mye et PR SE 6 st b bbb SROPYSBERRN RN o771 g bhck o

Fig. 2, client machine 22 also includes an input device 36 coupled to user
agent 32. Input device 36 may be, for exanple, one or nore keys or buttons,
a poi nting devi ceAghicherabodimentiof ¢he byanch isgetmimethod, sxicke may be embodigd user
i nput via input. devi.ce 36 .may.cause user ent. .32 tQ ner at.e vent. The
event ey r oot BepER madtRe S el el e e i T ¢, ¢ e
user may cligkdeR of' i BferatdhitA Bl astdaSeritiel Bb&Ve. Tthe HrEiseRhtibSpropaieAwitRIN
el ement of the table not currently receiving focus, thereby changing the
focus to thehe onuginhlessveint are presérded. abieghirdaeklodimat deb innlube geneatingsarevantant

2 1 user nqx als? §ress a
key which t rrﬁf*%qpé‘?? yectt Ut yhereHy eﬁnﬁ inesiy OFF RSB t hat
client machimig edntTayy beisrovided QL0 thePatiscoddbbidhtl). BHRAeR schipBWkpreske@ it the
(1/0 devices not shown." It is also noted that input device 36 and out put

devi ce 24 nesgcdrel digitd frimmé dnd dedivédd iooethe snge nodel ag depraibeth abongi may Wb reshived
converts digjtal. signals represe th?% text to sgeech and al so conv?rts
speech Lo di GitdTom M EPecolbRatan (hR e ey pion s ORErG A ShReYY FoHeSY BBy e

whi ch incluqﬁéﬁﬁkmisual di spl ay screen and accepts user input via pressure
applied to the display screen (e.g., via a stylus). In response to the
change in focus, transcoder proxy 28 may reapply the branch isolation

nmet hod using the elenent currently receiving.focus, thereby onding to

res
the change in foctis9y dprthametioddonarestig Pre hagraropicehAUMPIvEe ISH&OTERTEeRi pt t o
client machife, l%%ncall DolhEAPHA e LR c{l?tlﬂﬁg\(h?&sr i be &ﬁ%n@@ e(gltne éﬁb?c{i}m&kt' gnt
machi ne 22 nay produce new presentatfon Information 34, and use the nhew
present at i onthe Bb@biMALIbOMcRAed fckSHigahORbrad¢Hi¢l btradtmeRnd Sorhrin® tHe pddelleMhe €
24 For example, in Fig. 4, should focus change fromthe table el enent

repr esent ed bgrapahaeal sruature ah descobedabsivend (st poréorf ofile model ipseleates t abl e
represented by node 3 e.q ., Via Y 03 an eyent nerated in
o emen to tariiir iy bt kablithmelod a0t DeinE Hnhthe A Gk iiafom e

i sol ati on nmethod. Transcoder proxy 28 may thus determne a path fromroot
node 0 to node 3A, invoke the elenents along the path as well as the

el enents represented by the nodes of any subtree of which node 3 Ais a
root node in order to produce new script, and provide the new script to
client machine 22. Fig. 5is a flow chart of one enbodi ment of a "branch
i sol ation" method 60 for presenting a hierarchical structure (e.g., an
el ectroni ¢ docunent such as a Wb page, and interactive application
program or a map divided into sections). During a step 62, the

hi erarchi cal structure is accessed. The hierarchical structure includes
mul tiple elenents and defines hierarchical relationships between the

- v S T



20 During a step 66, a path in the nodel fromthe root node to a "focus
node" is determ ned, wherein the focus node is th nodf esenting the
el enent havi ng focus. The path is a route frontON§ 2ﬁﬂﬁato t he focus
node formed al ong branches. The presenagéron properly of the el ement
represented by the root node is selectifely presented. For exanple t he

hi erarchical structure nmay be a nﬂﬁertext mar kup | anguage ( docunent,

and the prestet aededa ﬂpﬁf@p@&m%deoﬂn 2npdesn Mﬁ}’él leggr giaﬁﬁteyle% f&B@Mﬁ node
this case, the tati of th t npde cq s little
|t or mat 1 on, S5hEpuRiR Ve B ioR B ol g Bl & pesna PRt PidmSdel iy
el enment repr t Qﬁ&i%ﬂ%x t
fromthe roo'?éi ﬁdgédg to t@eﬂa?g‘%ﬁg&% é‘ l{r-ls pr esen%e% (})Eﬁggssmgh&%?é fé@elf&ﬁtéltfba
step 72, thefquseredy aid (f) nodexiaratsglected aambexedfémtstmgl&prtm]ahé tedvelnof the foode i n
a level lower than the level of the focus node and coupled to the focus
node by one Bedenlhe psesgniaties popersiee glbaleraents rapgﬁented hnaodes wiithin hefly thefirss ed
to describe a Fecon t h", met ho r ovr ortion of
docunent 12 £ Sepiporfatt pES mbdel FELaStais. APHRY R PR S ebRe ve
and/or the capabhd Ldcbid pQtiohs HERAL nﬁﬁ@lhﬂt@%ﬂ%@ntatm? x’ébé‘r’& sand Eleﬁ‘i%ﬁtﬁ@ﬁreﬁ,@ﬁ{ed)e
enbodled w thin transcoglng proxy 28 of Fig 2. Transcoder proxy 28 may

| emrent t hby tieavotdedt maydietseldctvabeptesepted. t he client data received from
cIient machine 22. Fig. 6 is a diagramof exenplary tree 30 of Fig. 3
enphasi zing the nmultiple levels of tree 30. As described above, the el enent
represented by no I
docunment 12 by t hgﬁguéﬁhd&'a Hn!flﬁé {)ft/te vi'e llft&%gaexﬁ%ﬁgﬂ(ﬂ}nggm %rmgrstb?agfr?ﬂop Spflor
document 12 pieondepliimethods fop lptesafaﬁtglanﬁeraébmcal dﬁmﬁmdemtdewrmadt Bett evel of

tree 30 containing the node representi the el ement receiving focus.
Speci fi cal | yembpdinsatsaf dhe eompats @Wém Htc%-\dﬁradtqsaezphp@)ﬁ%t qoppled tae sheg 22

i ncludes the 13RO ST os‘te lﬂlcgtl rlﬁggl%enk lhléﬁnén fﬁgil PQ fepht ata ogf’Rvare

cont ai ni ng t no 1 r epr enen ecervrn THe portion
of docunent By bélggl e;tesa,uréti I(ﬁéttmﬁﬁﬁg) gim&éheasayl{ ahﬁﬁh fhe @b geteebﬁt@tmt Phe ~
6 ~i AY ~0~1~ 2 represented by nodes in_a variable nunber of |evels greater
t han the | evipstepplisagien d@rydsn apmmrge,tah‘yehbwaeép?l@s@wm applictoonanapg for
receiving fo or. € t unber
of levels | eg)él Kr'tanSSlSJI“ée\r/rgq ?‘é"g glglr)r@élr %%8 ?s ﬁlec pﬁgcr‘r% LSeht | ng

the el enment txﬁmﬂeyhmﬂerimiésl stﬂuBtuFd & deferibeadBovie. %emﬁm@nt&ohhec@ipwmatﬂm
receiving initial focus according to the coding of docunent 12 by the

aut hor as debterarbledalabmtere Tnathee embradlmeots the h@rarelyica sfrpgtursumay heexﬁrre@l to
.depth rrethod1 |nvok|n§ d%h LS Lepresen ecmp (ﬂodg%‘@ A qu 3 B i
l.evel 1 of trle COTPIL 3 T’r&/%’f f Y 83"?@ mta¥i| ni ndM? Of aix>ess the

repr esent i ng hidngrclkcAsamttureceil vi ng focus. Based upon the client data (e.g.,
the capabilities of client machine 22 as conveyed by client machine 22),
transcoder pro-~.y 28 may al so i nvoke the elenents represented by nodes in a
vari abl e nunber of

| t th | f t 3 d/
vari abl e number ofThF’ ivgtlai’pﬁ%ag@nt%fr’l“éaﬁse?@tfetf%r%mhffﬁs ree %g%stﬁc’)r%e‘trpg%écoder

pro~,y 28 i nyokestréd)ef tledfidHchichBReRANIAG Myt émstraanern BR cbﬁt\peter Qj"&éhtxethe
than the | evel of tfee 30 containing the node representing the el ement

recei vi ng f odws resided vathin theekt dpplisatiohaithe tree inelndes nasles and bragclidsas degeibed
representing Lhe el enent receiving focus (e.g., based upon the client data
provi ded by éPP¥nt nmachine 22). As node 1 A of Fig. 6 represents the

el ement receiving initial focus, transcoder prosy 28 may carry out the view
depth nmet hod by invoking the elenents represented by: (i) node O in |evel

0, (ii) nodes | A dndrdeBtopresaneh pdstiofiiof ihe hivaatehicZlAtuREture) theadleht appliddtton

el ement represented by node O may have a value which is the HIM tag

"<BODY>". Tr aﬁ%@méhe ts%wm;nnzee hwawptwot@ tHhe @pmlcmwrwmlwyb&e node
0, thereb t th h t T deyr 28
Cay ot ! Sl BB G G o b 2 R NSRS R ©

el ement represented by node | A may have a value which is the HTIvIL tag
"<TABLE>". Transcoder proxy 28 may invoke the el enent represented by node 1
A, thereby obtaining the value "<TABLE>" of the elenent. Transcoder 28 nmay
choose to include the "<TABLE>" value in the script to indicate to the user
of client machine 22 that document 12 includes a table. The el ement
represented by node 1B may have a value which is the HTM. tag "<LI>" for
list. Transcoder proxy 28 may i nvoke the el enment represented by node 1 A,

t her eby obtaining the value "<LI>" of the elenment. Transcoder 28 may
include the "<LI>" value in the script to facilitate presenting the |ist.
The elenent represented by node 2A may have a value mhrch |s the HTM. t ag

TG o T - ——



23 The el enents represented by nodes 2D 2F may have values of list itens.
Transcoder pro~.y 28 may invoke the elenents represented by nodes 2D 2F,

t hereby obtaining the list itemvalues of the epgpﬁﬂpglgpg nscoder 28 nay
include the list itemvalues in the script in ofde ent the list. As
descri bed above, transcoder' proxy 28 pr des the produced script to user
agent 32. In response to the received script, user agent 32 of client

machi ne 22 ppattin e modet Enmathe mot nededo tlee foous e, Uheeliengepplicationigensrates a

presentation information 34 to issue ouytput commands.to out put device,24.
e escr | bedsBbIEseriatgropss Tt B EGTOR Rttt ey GRS o
32 to genera Lt f i tlun
docunent 12 UERTeoBuih proplty SHEReck RN 55 eds A CORRARLGle, BRI

reapply the pie@éﬁtﬁﬁi@.tﬂro;ﬁ@ﬁmacluéésﬁﬂe ?xb@erﬁdtﬁﬁ@iﬂépeﬁy Iof edthleYenich€ fipyésegled BgUS,

t hereby responding to the change in focus by produci ng new script and
provi di ng t haodee nﬂiaptthetrootomdemlonmfbhpmtétévmlm rp@spgmeﬂm focupaodrevihe set
script, user ent 32 of clien n%gqgﬁ 22 naﬁﬁgroduc§%nFM/ﬁr§§en ation

i nformation SYPTESERIATORDIQRGEISS AF0NBAUEHS G PIEIFRIANPE PHRETDAT 4D LM e new
out put conun Vi ) i c&g? cus
be changed f%@%%?ﬁgdgg%Pga%ﬁﬁ%%ﬁﬁlééﬁggggﬁged qu%%gu]ngﬁﬁ?ev &%a?gga
node in | evefocds h&letby, one@d eno2d\praviclees &ite. &v e nibtge pbthatted, whereiashofoses falels er
i nput, transcoder proxg 28 may reapply the view depth nethod. Transcoder

proxy 28 naythedodfiaode gethe subiEie).s Thedlicatanpliseiapympoalaaembodya qambngtjonef the
nodes 2A-2F) C L Lktke Loglient machi ne 22 as conveyed
by the cIienFmggi%ggﬁgg?ﬁ%g%%yﬂ@ﬁﬁéﬁ®5%%éﬁgﬁgﬁf@,a%ranscoder pro~.y 28 may
al so invoke the elenents represented by nodes in a variabl e nunber of

| evel s greater than level 2 of tree 30 and/or elenments represented by nodes
in a variabl e nunfibe clignt ppplisiation progidesths spieaf@resgntationyprepeytissyto2068r 28EnDRE i ng

syst em oper af;i on, user ent. 32. rovide new client .data to. transcoder
ot oxy 28 ThieamRTs e arhe s beisEir Belfiegon B BBiee SME TR (o
increase or pgdlidagon ARl BRI ageit Bk abdr aﬁéxﬂmtfaﬂbtioaragl al@itelPRcBRRRIARI 1N
response to user input. In response to the new client data, transcoder

proxy 28 mayckéndapplidatien gid amditputrdemise of b competessygieant Bre autp deviee ingy &k, of
the node representing the elenent recejving.focus, and/gr.the variable
nunber of | oUErERlEen BRAAERERT bub RSl sateen SauHes, Fat Binile ey AL By bF
recei ving foguput ddvibe of chéic@fol b A¥uaINAEHallehgedRerQB RO A v¥BNWItRh pBrmatiegiordept h”
met hod 80 for presenting a hierarchical structure (e.g., an electronic
docunent sucktemeporary Widvabimpairment). iThe eses ag¢nt enaysbiol fonationns pn oafedane bektwegnneap

,divided into,sections).. Duri a s .82 he hierarchic structure
“descr bed" abdeia HEbisutenA it Byc b Fura i dne st Aty e
as descri bedpalyeykadipld, AdpeechlteRex®donviokEl. MhedpsdoRRo-B&t cdiVBrABH/E At | on
properly of each el enent represented by a node in the same |evel as the

f ocus node i sxgmplscra thel inpuhdevidernficheicd tve a phywiekdlyichalidngedioste (6.2 ps pomxneniyy

t he el ement having fqcus.,.The presentation property. of .each el enent
Fepr esent ed B SHREHLD FRaled Bt TR HisBrBr PovEerH SRLACTHEMAHS & evel
of the focusPRdecRs ReyPbSARME &a HishbiNE) ATAL &R r Bknt Ig&% iy s%!ﬂ(%g?ﬂe&%a%tohon

met hod, as descri bed above using Figs. "4 and 5, and the view depth nethod,
as descri bed paipentes tis progudd @sput Gomnwnds, and prdveles dretiuted chrangnds eubdowthatt
the presented portion of electroni¢ docunment 12 is within the presentation
capabi | i ti es 98Y1°¢| PeATeSHiciie Rertivpy! ﬂp@mwﬁﬁ@l Yyergs displaged ar ether e nent
repr esent ed YR focus, the selected portion of docunent
12 using the t?gﬁgﬁbﬁggfg@ﬁgggﬁgghod may i nclude the el enents represented
by root node 0 and subtree 44. As descri bed above, output device 24 may
include a relatively small display device with limted display
capabilities, and subtree 44 may exceed the display capabilities of output
devi ce 24. ~~P-A~ L~~~ 25 1n this case, transcoder proxy 28 nmay

i nvoke only the elenments within a selected nunber of |evels of subtree 44.
The sel ected nunber of |evels nay depend upon, for exanple, the client data
whi ch conveys the capabilities of client machine 22 (e.g., nenory size,
processi ng capability, display size, etc.). Transcoder proxy 28 nmay first
carry out the branch isolation nmethod, thereby selecting the el enents
represented by root node 0 and subtree 44. Transcoder pro~.y 28 may then
apply the view depth nethod to subtree 44. As described above, transcoder
proxy 28 may be configured to select nodes in the level of tree 30

contai ning the node representing the el ement receiving focus, one |evel
greater than the level of tree 30 containing the node representing the

el ement receiving focus, and one level less than the |evel containing the

. S - o o




The el enent represented by node 2C may have a val ue "<HEADER>" for table
header. Transcoder proxy 28 may invoke the el enent represented by node 2C,
t hereby obtaining the val ue "<HEADER>" of the e WA ﬂé}gscoder 28 may
choose to include the "<HEADER>" valuelgp the sCript to indicate to the
user of client machine 22 that the tabl'& el enent includes at |east one
header Referring to Fig. 6, with the element represented by node 1 A
recei ving focus, hthe sedoadembogionent (ﬁﬂl@ﬂomlwmst@mlﬂledmemgﬁlddsevlﬁmthedépnh
met hod may |nclude t elenentg represe ot .node 0 in_| veI 0,

nodes 1 A an‘EPPllcﬁlqnn ntapp Pﬂil%&ﬂ%getzigezﬁeﬁaﬁc 1cal tructure yig the gty | o of
d 12 |
ocunent . 1%86 tﬂ& iths Cgketi% @qﬂﬁ%ﬁgﬁt'}p A %Xse?ﬁ%%ﬁ% th *P&nf"l?g& ﬁgg

capabilities ase BraRseo r OX

apply the brmmtdtmlﬁ&pms@ubmxbb@aﬁm £ prodlfesthe d@ &8 ﬁw@éntﬂt?mﬁ[ﬂbﬁﬁh@ﬁ
using the view depth nethod. In doing so, transcoder proxy 28 may sel ect

t he el enent storthpnsesegered by root node 0 and nodes | A and 2A-2C of subtree
44. Transcoder proxy 28 may invoke the el enents represented by these nodes
as described above It is noted that the results achieved by applying the
branch isolation method to the portion of docunent 12 selected using the

vi ew depth nethod, and applying the view depth nethod to the portion of
document 12 sel ected using the branch isolation nethod, are the sane. 2~
a6 MA'~ ~0~13 Fig. 8 is a block diagramof a first enbodi nent of a
conput er system 90 enpl oyi ng the above descri bed branch isol ati on and/ or

vi ew depth nethods for presenting a hierarchical structure. Conputer system
90 includes a host application 92 coupled to a client application 94. Host
application 92 and client application 94 may be separate software prograns
bei ng executed (i.e., running) simultaneously within conputer system 90.
Host application 92 may be, for exanple, a Wb browser. Cient application
94 may be, for exanple, an "assistive technol ogy" interface. The terns
"assistive technol ogy” is used herein to describe technol ogy that hel ps
physi cal Iy chal |l enged individuals access to a conputer system (e.g.,
conputer system 90). Well known types of assistive technol ogi es include
"screen readers” which convert display information to speech or Braille,
"screen magnifiers” which enlarge features of portions of display screen
contents, and voice recognition software which converts speech to a digital
representation of text or conmands. In the enbodi nent of Fig. 8, conputer
system 90 i ncludes a hierarchical structure 96. In other enbodi nents,

hi erarchi cal structure 96 may be external to conputer system 90, and

hi erarchi cal structure 96 nmay be coupled to receive or access hierarchical

~ structure 96. Hi erarchical structure 96 includes nmultiple elenents and
defines hierarchical rel ationships between the el enents. Each el enent of

hi erarchi cal structure 96 has a presentation property, and a single one of
the el ements has focus. Hierarchical structure 96 may be, for exanple, an
el ectroni ¢ docunent such as a Wb page. Hi erarchical docunent 96 may al so
be an interactive application programor a map divided into sections. Host
application 92 is coupled to hierarclucal structure 96, and accesses

hi erarchi cal structure96. Host application 92 fonns a tree 98, wherein tree
98 is a tree nodel of hierarchical structure 96. In the enbodi nent of rig.
8, tree 98 resides within host application 92. Tree 98 includes nodes and
branches as descrbed above. 28 p ~ MAC ~(~0~ In order to present a
portion of hierarchical structure 96, client application 94 accesses tree
98 within host application 92. Cient application 94 may enbody the branch
i sol ati on nmet hod described above. In this case, client application 94
deterniines a path in the nodel fromthe root node to a focus node, wherein
the focus node is the node representing the el ement having focus. dient
application 94 generates a set of presentation properties. The set of
presentation properties may or nmay not include the presentation properly of
the root node for the reasons descri bed above. The set of presentation
properties includes the presentation properly of each el enent represented
by a node, other than the root node, along the path fromthe root node to
the focus node. The set of presentation properties also includes the
presentation property of each elenent represented by a node in a |evel

| ower than the level of the focus node and coupled io the focus node by one
or nore branches (i.e. in a subtree of tree 98, wherein the focus node is
the root node of the subtree) Alternately, client application 94 nay enbody
the view depth nethod described above. In this case, the set of '
presentatlon propertles |ncludes t he presentatlon propertles of al



- 31- Q~ i~AY 200 W claim 1. A nethod for presenting an electronic
docunent having a plurality of elenents at a client nmachine having a client
application, the nmethod conprising the steps of: receiving the electronic

docunent in a first digital format, wherein a hi pcal, structure of the
el ectroni c docunent defines hierarchi ca?&el ati (gﬁéw @urien t he
plurality of elenents, wherein each of the plurality of elenents has a
presentation property, and wherein a single one of the plurality of

el ements haspeggipsionf ormi ng a nodel of the hierarchical structure
conprising a plurality of levels ranked with respect to one another; using

the nodel to prodBRe? id bkckeRgnth of i dnibodimeef a sytend 20 Gorprbviddgiefctrbaivi ng
the presentation properties of at |east a portion of the plurality of
el ements; sefeoumentl £t0p&r dicshmaelyne 22 Inrgenerel, gleptaonie dequpent % bape bisearehiedlon

property of the eleneny represented . in the. hierarchical structyre b r oot
node; presentdyegre Wﬁ‘f‘i‘l@g B‘B[t@’?%‘gfm?}ff’i aafi?ie%eé ?ﬁrggwgléf*aﬁﬂ‘]sglﬁlb%?ﬁf’%"c}ge each
elenent int er Lcal § ~a path
fromthe roo%lgl}llg tg' fE g&gb@ggaﬁ%ggy@zrbggfgﬁﬁh ?‘nmdﬁ ?’ﬁtew gl?‘gé%ﬂ? n é%ﬁéﬁf ocus;
and present i fgplichtiord prégrki @igan eeiropic fornh® Wrrftlkdnuaby ®0sapiwprlet o abflaigach

el ement in the hierarchical structure represented by a node in a |evel
l'ower than tBeer irfomnation),on a8 Mapdividedbipdo sgstonso (fieatmaehing22 max e, faberample.one

' b hes., 2. Th h Lted | | . J h
o eorront e o EERAR P R CLpltl Bl MR B 5 oy

map, a tabl ewi@lek§EoriuRWicaih delc Mg mAI have HOGldABMMIINndI6r SB6dskiaps. 3. The
method as recited in claiml, wherein the nodel is a tree structure,

wher ei n nodesapahilitpvia the pmhedimeniaof Hig &, chant maghing A2 ifcdidgs anoupubdeyiceilfpl ed
to the focushode by o or.npre branches c ri se a subiree, aof,.the tree
structure, aQH?RHﬁgF‘éf%y‘FW@y frgg‘ﬁlg ar{Sl%ﬁqu% S‘PﬁlgggB%Y %ﬁ‘gﬂeewg#‘ IIPHE"’%&P@? Yee. 4.
The method agaga@fities dOutput HAiEB U mWSEE IRIIABE sPéReLRE piddABinRspRBRL Y of a

given node is either a value or a function. 5. The nmethod as recited in
claim1l1, wherein the step of using the nodel to produce, in a second

?ggl tal format, a?n 81%iegib%§ime?1? (r)% Ip1tg ﬂas\éét&% 2 rix(?c 3 ets%tieglre]t s%li’\?epr)?%takg ?111 %Iter?l:[n
server 26 coupled between client machine 22 and internet server 16. Interim server 26
includes a transcoder proxy 28. Transcoder proxy 28 forwards a request for an electronic
document (e.g., document 12) from client machine 22 to internet server 16. As described
above, such a request typically includes a uniform resource locator (URL) of document 12
specifying the internet protocol (IP) address of document 12 and the name of the file
containing document 12. Internet server 16 fetches document 12 and provides document
12 to transcoder proxy 28. Transcoder proxy 28 receives document 12 from internet server
16 in a digital format. Well known digital formats include text-based markup language
formats such as hypertext markup language (HTML) and extensible markup language
(XML) Other common digital formats include POSTSCRIPT ("™ Adobe Sys. Inc., San
Jose, CA), portable document format (PDF), and advanced function printing (AFP).



| east 'a portion of the elenents further conprises producing the original
script based upon client data indicating the capabilities of the client
machi ne wherein the script contains a portion of the hierarchical structure
such that the hierarchical structure presented{]§ MA‘hilﬂ& present ation
capability of the client machine. 6. Thgsnethod as recited in claimb5,
wherein the client data conprises at |east one of nmenory size, processing
capabi lity, and dipsRk@icHodinenf 124Andddl Ahlfiple eRARARTEHBENARY 8bREThONI C
docunent having a plurality of elenents at ‘a client machine having a client
appl i cati on, stringurert Reckxamipf; elsctngpid deeusteepk mhy be e dédbvpagg incheligd dememni ¢
docunent from a host application coupled to the client application in a
first digitaPushasipsragraphsy Bipgrigxtinks.distsniaples. andfasdmages. dpe elgmepts@bt r oni ¢
docunent defines hi rchj cal | i.pS . t of
el enents, an f meern(ta?%?%n%s? ﬁ%faééh?h%Hﬁ&ft%é&pc}o%ﬁné}@iﬁtel ? (%' g%ﬁqgérpeaﬁc#‘ isctaKas focus

at a given i pgit@eRips betwEe theldrid®s. EIg@ton® ddchiRiehtl I BAFHY fepleséitédis Aliree
conprising a plurality of levels ranked with respect to one another, a

plurality of streters, Tamgceder pray 28 pasehithastsmentsnd decumesdidd, fonhe arteepB@sant s a
single one of, the el enmepts, and wherein a single one.of the nodes is a root
nods of the P16 A0 VHAITGEEAN 188 S FegBer of Bod of Bisdirehe suub Grel
branch conne hbsS ' i ; b-nea, | evel
i rect 1y Dol cu it fR TpRdfict rofy Lo ee OB breloe o BRIt DA el P

hi er ar chi cal langhadd aiehitg@digtusecipeht B @QlasWeb breeseesppiyatidheprbgraniaiinning
generating, by the client, agfl ication, a presentation property for each

el enent; usi Ngﬂmh@hecnﬁ@@clm )-to produce an original script expressed in a

second digital format, wherein the original script includes the
presentation properties of at |least a portion of the plurality of elenents;

usi ng the ori gi nalThg Gériting 1M¥gUAgHERY bafBNéxaniple, RIsAEHAC6f th 8paAL BirhANn which
information for issuing output conmmands to at | east one output device
associ at ed witiahscqoder prpxyedt repeives dnsumentdilffeam yeraet sspieet (evd] /subselé N,

in the originRagl  Sgkl ntation.property of the el enept
represent ed mhgélg@%?%éﬁi}@ﬁsé rf’ﬁ'bc,“% tﬁ‘gls?‘f ’otﬁndf%% pré’éyn?gfrfaytcﬂgeﬂ
present ati on ¢pIMRAGINN g wRIRE R8I SNE AL KRBT €5 BBIaMe Bomait RPARURY RNE, RoMbiht
fromthe root” node to the focus node; and presenting, in the original

script, the phesgraphiciesperty grpen/IREG formatie gedpnesrintercbpngesfermasdG1b\fomatofgani n
ﬁo ngvgly Lﬁ\é\le BPE%Pgan t@%smevel toosfcalEacri] %egtgcgl%z?pllrilc%gse\’&r}gmfact),ue?c! )?dfl}e%cxtigtem;lyoa gos

include audio data files (e.g , wav files), transcoded Braille, and/or unformatted text.

Each element of electronic document 12 has a "presentation property". The
presentation property of a given element may be a value (e.g., a name or title of the
element) or a function (e.g., one or more structions or statements which are executed in
order to present the element). Transcoder proxy 28 may, for example, translate an image to
a set of drawings commands used to present or render the image. In this case, the
presentation property of the image is a function including the set of drawing commands.
As will be described in more detail below, the script produced by transcoder proxy 28
includes the presentation properties of the elements within a selected portion of document
12. Transcoder proxy 28 provides the produced script to user agent 32. In response to the

received script, user agent 32 of client machine 22 produces presentation information 34



33 thereby presenting, by the output device, at |east a portion of the
hi‘erarchi cal structure of the electronic docunent. 8 The nethod as recited
inclaim7, wherein the first digital format is a“ tqmed mar kup

| anguage. 9. The nmethod as recited in clmlnELUﬁh n& t ext - based

mar kup | anguage i s hypertext markup Ia?guage (HTM.) or extensible markup

| anguage (XM.). 10. The nethod as recitfed in claim7, wherein the second

di gi tal for nbhberiageat Rarseppiesantdtian gnfegeatiohB4 td Buaraitpaidorsnands id edputrdegicai m
7, conprising the further step of receiving an event, wherein the event
signals a chdhge in the elenent having a focus, and in response to the
received event: using the tree nodel to produce a new script expressed in
the second digital format; and using the new script to produce presentation
information to ispiesnendaplaRiéf UXBRPESy e R of 3@ I refrRSen@Hf B hisl@ihial
connected to the clent nmachi ne; thereby presenting, by the output device,
at | east a dsthfcaurenfa pardspanlingf eledtenivi docamertil@alTret Yuotludes thé elehents of

el ectronic dgcumant. 12. The nmethod as recitegii n claim?7, wherein the step

of using the Ioashipehstiyeendhp elemenly of dogmest ond

qugenhbhiand oy veys sl Reragghicst relation
digital f i . i -i,ai_nal- i.pt .
1 Pent data TG FRIDILAR DL BEHO bl ViSSP B AUP D]

script cont ajAngapgh Bardeb@dtriofdidgiem bbsyiing Rif € finité hiubérwf ensdés ort "Raticése
hi erarchi cal structure presented is within a presentation capability of the

~client machi eénediy linpisegmenthendled Sbrandlies'cef "edges!. aft woniectegigaandi i a graphdhi ent
data conprises. at. | east, .one. of nenpry .size rocessi ng capability. and

di spl ay si zewﬁf TUiR PREY RIS &P ‘?05}1 apPgtg‘eﬁ?t?vﬁ‘@n Q}ﬁ_&i" ??So %8“52%%;‘{?%?18‘/‘?%& a
plurality of is& GAROhich@egfs Ghd Bfts WBFIRE BEmEAYANG vBrt&l. 1 ent application, the
met hod conprising the steps of: receiving an original script, which

includes the plurality of elenments expressed in a second digital format,

wherein a hierarc ire%%lo o?ﬂglflgtirlljcrl&degfno ehse40ea|n (\btrzgn%ﬂtiascﬂq %gcﬂ;g QE) represent the
elements of document 12. Nodes 40 exist at different levels within tree 30. Each branch
42 interconnects two nodes 40 at different levels. Tree 30 includes a "root" node labeled
"0" at a level 0 of tree 30 in Fig. 3. Node O is the "parent" of nodes 1A and 1B at a level 1,
and nodes 1A and 1B are "siblings". Nodes 2A, 2B, and 2C are “children" of node 1A.
Similarly, nodes 2D-2F are children of node 1B. Nodes 3A-3C are the children of node
2A, nodes 3D-3F are the children of node 2B, and nodes 3G-31 are the children of node
2C. Nodes 2D-2F and nodes 3A-31 have no children, and are called "leaf" or "external"

nodes. All nodes 40 having at least one child node are called "internal" nodes.

For example, document 12 may be an HTML document containing a table element
and a list element. Node 0 of tree 30 may represent document 12 as a whole (e.g., a body
element of document 12). Node 1A may represent the table element, and node 1B may
represent the list element. Nodes 2A-2C, the children of node 1A, may respectively
represent row elements of (e.g., presented values within) a first row, row elements of a
second row, and the header elements of the table element. The three child nodes of Node

2A, nodes 3A-3C, may each represent a different row element of the first row of the table



- 34 - ~ ~ ~~1~ ~1~~3 defines hierarchical relationships between the
plurality of elenents, wherein each of the plurality of elenents has a
presentation property, wherein a single one of the pl uraI ity of elenments
has focus, and wherein the original script is deq BvEJiA tree nodel of
the hierarchical structure having a fi rgt digita mat, a plurality of

| evel s ranked with respect to one another and a pl urallty of nodes, and
wher ei n eachelemést. Ieriaee ohikd sodes nfNeden2?, mofles 318-3p] mlaﬁbzidhyeprbseatediffctmt and
wherein the original script includes the Fresent at i on&gropertl s. of

el enents repravselament afyh qﬁsﬁ@yirowm@eta leietegienp o1 e thregphilthgodes N‘?é%l@cto an
| f wh th |
RETRE T SRR e

tree nodel, wherein the original focus node is a root node of the first
subtree; and presenting, in the second digital format, the presentation
properties w thi nFigse2 end ¢wiknowdeiustd toXescribea firstt 'houhch ssotation't mdthod fal ai m

14, conprising the further steps of: generating ev in response to
user input, RRYKRG Pﬁ‘é‘oé\?@ﬁ?c‘@e@hlﬁ to cheptnpius ﬁ% @Poér?e%{“cﬂ‘é‘?/?ig f ocus;

providing th gltal
Format and darya {7 SRR e PrbaBiR bR alenpha BERE PECRR b AL 0 P
present at i onnfay ®Befiboizd Ofithad trArdasdin@pay L8 ofFgf 2t Daripg wystdn initidlfzagbenent s

represented by nodes: along a second path fromthe root node to a new focus
node, wher ei and/preduning Stysi@m@pn@aenmert ageningamay erw@@@h@m@gtatth aRgceAITIOXyY

havi ng focus resul .t of th n focus si the event.. and
within a secanggﬁfJ‘E‘?"ggamWr‘Bﬁ’ g‘%’?@(ﬂ?’f Y Mo ﬁgl% S?[y% DB 22 he
second subtrggg ﬁa@ﬁlloﬂrﬁﬁfﬁdcgﬁmgh phtiBty SIS sidé, @t&)al'rrﬁlosw&rr rdx)©8 may
presentation propertles Within the new script. 16. A method P presentlng
an el ect r oni omplementsthe braavih rsglaaoxptmﬂmkilbasedafpoeItkméwtlsdm regeig¢d &qnm chreithi ne
having a client hecatlon t he net hod conprising the steps of: receiving
t he el ectronf’lf‘c}a'ﬁgg at a host application coupled to the client
application, in a first digital format, wherein a hierarchical structure of
the el ectronic docunent defines hierarchical relationships between the
plurality of elen®ig 4, is alddigM'&b'éémr@lzﬁj/ trgd 80 oﬁiagoj ﬁil‘ﬁllerlﬂ)lhlli[rfajnigtﬂye m‘ucture

el enments has focus; - mng a tree nodel t he _hi Eéarchl

structure coﬁﬁ??%?%gAéd?ﬁCUP“é‘ qhoye,grode B yelhe reof AR f\MeFﬁ r e§etoffée dne
another, a pl:r%ﬁl?de% Eﬁrﬁfsuﬁt?&etﬁl an"a"bdse%ndl Sbgbe AenSiANE N chWﬁ%F fbdk B3¢ e{?ﬁge

represents a sin ements, and wherein Sl ngl e oné o

nodes i s a roffirsngiigreofs4t hade lechBDdﬁf clanbbfmdum lesheao&l dheshd lsebtede,46and
wherein a given branch connects a first node in a first level to a second

‘node in a I evBPURH temeludesyeadsly, the dhild §pdgsefsiC %ﬁadw@dﬁh%ﬁew n9dshch
represents as R?é%ﬁﬁgd%cm ﬂ&&&%ﬂ‘hfopﬁé&%@aﬁ&‘@mm&’o%%s §ONIQELER Ry the
branch; generating,

ent i'cat1 on resentation property for

each of the iShbtred 46iﬁolmﬂeﬁlhcﬁleﬁmzﬁmddhﬂdﬂgddsfﬁé)-RFeénmdﬁ to produce an
original script expressed in a second digital format, wherein the original
script includes the presentation properties of at |east a portion

Tree 30 of Fig. 4 also includes a third subtree 48, a fourth subtree 50, and a {ifth
subtree 52. Node 2A, a child of node 1A, 1s the root of third subtree 48. Subtree 48
includes node 2A and child nodes 3A-3C of node 2A  Node 2B, another child of node 1A,
is the root of fourth subtree 50. Subtree 50 includes node 2B and child nodes 3D-3F of
node 2B. Node 2C, the third child of node 1A, 1s the root of {ifth subtree 52. Subtree 52
includes node 2C and child nodes 3G-31 of node 2C.



of t he plurality of elenents represented by nodes; along a first path from
the root node to an original focus node, wherein the original focus node is
t he node representing the el ement having focus;

s: and {}nmg a first subtree
of the tree nodel, wherein the original focus ﬁl&dMA ot node of the

first subtree; using the original scripg to produce presentation
information for issuing output commands to_at | east one out put device

associ ated with tAecefingte thesedingef depument bhby amanithered singlerang of fresianentse s

wi thin the or}ginal ript ;. dengrati ty 4l S | hput ,
wherein the & %??ngptz alflglagy gﬁsaf?ﬁlgst ‘lmgﬂip f\déc el?{(gl{rlré%t 'ﬂhgl% lri:’gtﬂg g@ﬁlg?{’j%@lreﬁégm%ﬁe
tree nodel t gy REQRAUC trifal FAWs F6cub PAs WLl b8 ABRABE] fGnéreAe@YMlow, WREHEIS) t he
new script is expressed i'n the second digital format and includes the

pr esent at i onmadiable viesseoinpat, i$ esdtto proyuletai selectgfortidreofaloemmentd 2rte pli@gent ed
by nodes: al Pc‘){‘;g‘},a second path fromthe root no&g to a new focug node,
wherein the 1ing d s Implgaenting the bispefeisplappr wethof dEanserder prork AR My ng

focus as a rﬁgrg%éte\%& steﬂgteg Bﬁl@%ﬁ o.f H?Ju%%lf ggﬂf’&xgqi thoprﬁ%tgé%gglﬁ'{ d within

a second subtr erern new focus node'is aTto e’ second

subtree; andpOSTSERIPE, PIF &Ly tb Alsciifft viit@shUS @ sPiigiR1haduag8 uhdbrQodmby @sr f or
i ssui ng new output commands to at | east one output device associated with

the client nagitA? (¢e,pMesbdnowsarewphiastinntanacdhinepZoped prowisle fhe eript tohsemew

script. 17. The gethod as recited in claim16, wherein the step of using

the tree rmd«%enttggproduce an original script expressed in a second digital
format further conprises

The branch isolation method includes determining a path from the root node of the
tree (e.g., node 0 of tree 30) to the node representing the element receiving focus. For
example, in Fig. 4, the element represented by node 1A initially has focus as described
above. A "path" from a node A to a node B is a sequence of nodes from node A to node B.
In a tree structure, there can be only one path from the root node to any other node in the
tree. In Fig. 4, the path from root node of tree 30 (node 0) and node 1A 1s the node
sequence (0,1A).

The branch isolation method also includes invoking the elements represented by
nodes along the path from the root node to the node representing the element receiving
focus, as well as the nodes of any subtree of which the node representing the element
receiving focus is a root. To invoke an element is to exercise a presentation property (e.g.,

a value or function) of the element.

For example, referring to Figs. 2 and 4, transcoder proxy 28 receives document 12
and forms tree 30, a hierarchical representation of document 12. Document 12 may be, for
example, an HTML document, and node 0 may represent a body of document 12. Node

1A may represent a lable element of document 12, and mitially has focus as indicated in



36 - ~ ~7 ~AY Z00 producing the original script based upon client data
indicating the capabilities of the client machi ne wherein the script
contains a portion of the hierarchical structure such B@ t he hi erarchi cal
structure presented is within a presentation cﬁﬁhﬂﬁﬁﬂ?& the client

machi ne. 18. The method as recited in aim 17, wherein the client data
conprises at |east one of nenory size, processing capability, and display
size. 19. A Bistenddedcribedsive] pthés das€ tanshdagrost 28mbycary aanly brandlg: a
transcoder proxy configured to: receive the hierarchical structure
expressed i nisglation sethidgdepghdens ppen receirrst dient date byiteyokingtthe glementsuct ur e

i ncl ud I | f el def i hi i | at i hi
betvieen t e EPERENEL oY ands AfERus S shTuhERRn PORLEITRL bole I B RRE RE: «y.
of

and wherein . i t | 8T cleD8BsubRESIS4, ih BF% B Sro@ReTRES
t he hierarch?%aeH%%?ﬂ@?%FgL%5§§$?§§ng a SIur%Iity of Ievelgﬁ}anfed W th

respect to one another, a plurality of nodes, and at | east one branch,
wherein each node _represents a single one of the elenents, and wherein a
singl e one of theFaotrempies the dlespant Feparserted by ode Qmayhaes a wilve whictps B8 a

hi ghest | eve o @ fdlven.bra n fir ' [ {.St
LSt ool B2 BB RS RATEE B efih RS R
wher ei neachbihaRb obBRIRSES Valua "MBODIC b Gl eldnfdndt TRASHIBr TBinwe 8Nmbaf fot
nodes connected by the branch; use the tree nodel to produce an original

scri pt expr essbuleithe *<BRIDEAY valugint the s¢reptnat , wherein the original script
i ncludes the presentation properties of at |east a portion of the el enents
represented by nodes: along a first path fromthe root node to an ori ginal

focus node, wher eifje biageRf feBleRdted bR 120RaY RaveS/aNRAGHIEIRI(BS BTVIN ot he
el ement havi ng focus; and thin a’first subtree of the tree nodel, wherein

t he ori gi nal "¥BABEERbdErahscoderrppaty 28xey nivokdithe lenent epieserse] byamaledrAigvi de
the original script; and a client nachin pr oxy,

wherei n t he SlFentobiARAS Hie VéBWﬁ'FiTégéiE>§ﬁ?8%?e§%§‘il!e%ge %8%‘323?51{?%23)’038%%6 the

"<TABLE>" value in the script in order to present the table.

Node 1A, receiving initial focus, 1s the root node of subtree 44. In carrying out the
branch isolation method, transcoder proxy 28 may invoke all of the elements of subtree 44.
Such invocation results in the row elements of the first and second rows of the table, and
the header elements of the table. Transcoder 28 may include the row elements of the first

and second rows, and the header elements, in the script to present the table.

As described above, the script produced by transcoder proxy 28 includes
presentation properties (e.g., values or functions) of the elements within the selected
portion of document 12. Transcoder proxy 28 provides the produced script to user agent
32. Inresponse 1o the received script, user agent 32 of client machine 22 produces
presentation information 34. User agent 32 uses presentation information 34 to issue

output commands to output device 24. As described above, output device 24 may include



a user agent coupled to the output device and configured to: receive the
original script; U6 MAY ~ uu~ -37 formpresentation information in
response to the original script, wherein the presentatlon i nformati on

i ncludes the presentation properties within Q)m 92 script; use the
presentation information to produce o Utgput C nds; and provide the output

comands to the output device. 20. The system as recited in claim 19,

wher ei n t he aushtivelg emull displayelccice asth linmicedi digpldyscapabitities: @uipdt dguice @4 ooy
generate an event in response to user input, wherein the event signals a
change in t idsodnengma smﬁq:rrfgrpr@émngwfprovu de the event. 21. The system
as recited in claim?20, wherein the transcoder proxy is further configured
to: receive the event; use the txee nodel to produce a new script in

response to the q{’&é‘rhng'ﬁgclgép{ge? S&fni Radifte BLAKNE RIS tdnp Elodé?m:% 36\WagpIed N
the new script includeS the presentation properties of at |east a portion

of the el ensouserragpitdleihnd dbyice196imay beyfongkample ondior padelkefs arbuttoss, oot
node to a new focus node, wherein the new focus node is the node .
represent i nPoiHmesicrise BechiAg 7 Tﬁ@“ﬁd?f@sspé%c horted gpnveger. t‘h&s‘?fh%}ﬂﬁé“al HP¥ocus

st anal ed bY dlige S ilicalidioll 00 AcRAA0A HURLC e WIS R0 LR 1S IEARLS

node is a root no ree New ScCri
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machine is further configured to: receive the new script; and
pointer or cursor is upon a row element of the table not currently receiving focus, thereby
changing the focus to the row element of the table. As indicated in Fig. 2, user agent 32
may provide the event to transcoder proxy 28. The user may also press a key which

transfers focus to a next link in documnent 12.

It 1s noted that client machine 22 may include other input, output, and/or
input/output (I/O) devices not shown. It is also noted that input device 36 and output
device 24 may be a combined I/O device, such as a speech engine which converts digital
signals representing text to speech and also converts speech to digital signals representing
text, or a touch screen 1/0 device which includes a visual display screen and accepts user

input via pressure applied to the display screen (e.g., via a stylus).

In response to the change in focus, transcoder proxy 28 may reapply the branch
isolation method using the element currently receiving focus, thereby responding to the
change in focus by producing new script and providing the new script to client machine
22. Inresponse to the new script, user agent 32 of client machine 22 may produce new
presentation information 34, and use the new presentation information 34 to issue new

output commands to output device 24

For example, in Fig. 4, should focus change from the table element represented by

node 1A to the row element of the first row of the table represented by node 3A (e.g , via



nodi fy the presentation information in response to the new script. 23. A
nmet hod for presenting a hierarchical structure, conprising: accessing the

hi erarchi cal structure, wherein the hieraritECthfgﬁﬁgiure i ncludes a
plurality of elenents and defines hierarchitcQl shi ps between the
el erents, and - 3s - ~ ~ NMAY 2a03 whEtein each el enent has a presentation

property, ang, wagr génﬁra?ecﬁhg IpSné%’lS udr il‘#gx‘rf)l, gr%:xﬁég&g&ymﬁdt@“%?pélg tY Bnch

nodel of the hierarchica ucture co vel s ranked

Wi th respect isblationthetdd! Mednscalepprok@l$ sy tusrietemineanshilafroaastnoda® tbr anch,
wherei n each node represents a single one of the elenents, and wherein a
si ngl e one onode¥A,naks theselemendpalongthe patcs radlgsi the elamiantg repsesenisd &y theand

el n 2 Pl AR OERRER Rl 15 s UG sl bt e g™
represents agme%tpl vF &ript &) @lehORsdiR et wveen the nodes connected by the

branch; seletting a tfirst "portion of the nodel, conprising: nodes along a
path in the nodel fromthe root node to a focus node, wherein the focus
node is the node representing the el enent havina)focus; and nodes in a

level |ower than FigeShsyBpwehart poresabedimss obh dratslppadationo mafodties node
oy one or Mh&sBhAa e BRAGThAR @ & S5 ALBAE LbAMnGl sIAG TIOR8 page, and

conpri si ng: sane e Tocus node; a

sel ect ed numigdra@ivelappi®dasion pRFant,va B ndpaliligy®intdiectibie).f DeHsg a@@g;szgmé
presenting the presentation properties of elenents represented by nodes

wi thi n bot h hisear¢hiead stragturedeassetsed oFhd ljerercbical $taichie isicludpsimuitipde plemind as

recited in clajm23,, wherein e path is a route fromthe roqt.node to the
foous node 1 BhaRinat BREFrE e e lmeRabs bestiofhE Hlefienfa Arderutift ahoYa castai m
23, wherein tiagehORk aRE8ntafobloPirty, BRI HstPR ok bEthe@MeheRARRFodiQr ti ONS Of
the nodel, and wherein the presentation property of the el enent represented

by the root node is selectively presented. 26. A conputer system configured

to receive an el ectronic_docunment, having a plurality of elengnpts expressed
in a first digitaf*medshat 315 rﬁﬁ@ggﬁfmftﬂ@ s fsed gt ﬂé‘@ﬁﬁégt%h%ﬁ’ﬂfi@ssed in

a second di gifeftldef leuﬂﬂatle 155 Pk Btk respect to one another, multiple nodes, and at least

one branch. Each node represents a single one of the elements. One of the nodes 1s a root
node and occupies a highest level (e.g., node 0 in level O of Figs. 3 and 4). A given branch
connects a first node in a first level to a second node 1n a level directly below the first level.
Each branch represents a hierarchical relationship between the nodes connected by the

branch.

The model may be a tree structure. In this case, the nodes in levels lower than the
level of the focus node and coupled to the focus node by one or more branches comprise a
"subtree" of the tree structure, wherem the focus node 1s the root node of the subtree. The
nodes in levels lower than the level of the focus node and coupled to the focus node by one
or more branches may thus be described as "nodes in a subtree of the tree structure,

wherein the focus node is the root node of the subtree."



a host application configured to: access a hierarchical structure of the

el ectroni c docunent expressed in the first digital format, wherein the

hi erarchi cal structure defines hierarchical relationships between the
plurality of elenents, wherein each of the '\ _39_ elements has
a presentation property, and wherein a singﬁg%%ﬁﬁﬁgyzggé plurality of

el ements has focus; and forma nodel &0 the hierarchical structure
conprising a plurg| Ve i dbk g e, a
plurality of nodé@?h@%ﬁgg k?ﬁ%éﬁhgﬁgggggﬁgﬁ?naﬁéggﬁ% egﬁﬁqﬁg%gﬁggp$esents a
singl e one ofetérhfndd @MERInSthe 8ds WhRIiStHe nRd6 tepedsentipahetleinbat tgSodss. a root
node and occupies a highest |evel, and wherein a given branch connects a
first node iThepath rsstrobievieam the rectsiedotodhefodes nodeforngedelong; branches: Bed ow t he
first level, and wherein each branch represents a hierarchical,relatjgnship
bet ween ¢ he RGHEEUEB RISETEE! B ClREnteRetedby b By el St Vol Rewpiedd t o

the host apptd i : il .
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a focus nodedocwhen€and the@rdsettatorngdgertysof thiverotmntbele heyrsaaplythe MgBOMEY €. dirent
havi ng focus; use the nodel to produce, in the second digital format, an
ori gi nal scrihjstcapavheresentasion propprteeidhe kot Bedanospeysditidasinfogpation. and mayset of
presentatioquroge%hies conprises: the presentation property of each

el ement repr M8 °by a node, other than the root node, along the path
fromthe root node to the focus node; and the presentation property of each
el enent represented by a node in a |level |lower than the |evel of the focus
node and coupl ed The priegenfation prapede ofach plement nepregentadarychiaste, ether thawthiede t he

set of presentation properties; an outpyt.K devi.ce; apd a user, agent upl ed
Lo the out puodetreceonshepstiain ipgoriiods i B foohs Badte BT GHebPOLER [ Bs.
wherein the Bﬁﬁﬁ%é%gtn,' e HRIE N dgﬁe?'g o%@chtéi@néﬁep%ex%@ﬁfQhaaé 2

properties to produce output conmma nd provi de the output conmands to
t he out put develdewerdian thhdevebofiihd focussiysle @ml asupl@lctottledforus wddaibymnodé or mber ei n
the host application is a Wb browser. 28. The conputer systemas recited
in clai m 26, OigARhee ITPresdied] i ent application is an assistive technol ogy

whi ch functions as an interface between the host application and the user
agent . Q~ MAY ~O@®B 29. The computer systemas recited in claim 26,
wherein the user Bigen afdmheill ans basseadno idedcabt aseohét viewrlepthe nettodfor
application and the output device. 30. e conputer systemas recited in

0. .Th

clai m 26, wheoEiding heorioe pldocamepicie tp slient praghine &2 fpsgduppn grstrgeture of

text-to-speegh, ONVES b&lor tﬁégﬁglﬂﬁti%ﬁ%&t}:ﬁgnfcm{e% Ahe VRS Bﬁﬁjh IR uSadhd) &6
in e 0 agent .

further conprising an pu Vi ce coup he user
: embodied within transcoding proxy 28 of Fig 2. Transcoder proxy 28 may implement the

view depth method based upon the client data received from client machine 22.

Fig. 6 is a diagram of exemplary tree 30 of Fig. 3 emphasizing the multiple levels
of tree 30. As described above, the element represented by node 1A initially has focus
according to the coding of document 12 by the author. In the view depth method, the
portion of document 12 provided to client machine 22 is dependent upon the level of tree
30 containing the node representing the element receiving focus. Specifically, the portion
of document 12 provided to client machine 22 includes the elements represented by nodes
in the level of tree 30 containing the node representing the element receiving focus. The

portion of document 12 provided to client machine 22 may also include elements



32. The conputer systemas recited in claim31, wherein the input device is
a speech-to-text converter. 33. A conputer systemconfigured to receive an
el ectroni c docunent having a plurality of ele t P ed in a first
digital format and present the el ectronic docﬂﬁgﬂﬁﬁgéﬁiﬁgied in a second
digital format, conprising: a host appﬂﬂcation a client application
coupled to the host,appljcation C ured to: access a h' r hi cal
structure of relpFFée‘%}Fce@f 8%4‘??&“ ﬂ&fﬂﬁi‘*@erﬂ nﬂ%‘(’ glf egﬁg’ie'ﬁtef ﬁ@“?‘@&t‘ﬂa 8?‘?&% f or mat
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hi erarchical re at ons ps etweeh the plurality of elenents, greln each
of the pl uraby hydesin &vexabhd surhlzes ofilepele kenthah tlariepd opted 30 ctmminm/g diiechiadlea
single one of the plurality of elenents has focus; forma nodel of the

hi er ar chi cal Tepraseringrthe elempntira¢endnmfogisur al ity of |evels ranked with respect
to one another, a plurality of nodes, and at |east one branch, wherein each
node represents a single one of the elenents, and wherein a single one of
the nodes is a root node and occupies a highest |evel, and wherein a given
branch connects a first node in a first level to a second node in a |evel
directly bel ow t him Figr §tnolde VAl represedtsiheelementeeiviig mitcth fooap nemehing tathe

hi erarchical relatjionship between the nodes connected by the branch;
deternine a frépe phAocHaentdddy the githeries d Pt%*fv fﬁ%‘&é{et reswsiengromsa MAY08HE| n

the focus n Og& thg Vl.te quﬁetflgcp %f%@%%tgﬁte fe%te?tt erggx%en%vl&}/r}%dfe? fH%ndY ﬁﬁvt he a

nodel to produ e secon or ma n ori script i ng

set of pres elyvalt | mrdamp&teuéxesof t»%et)ebmatnhfg thehodyf lmr@s&aﬁtatg' theelereperti es
conpri ses: 41 0 6 MAC ~(d3 the presentation Bro perty of each el ement
repr esent ed rg?elamga’aels Sapedrupondle elisat dadbie grdlie capapiitigs pfrfélepbmhclt%m the
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presentation properties; an output device; and a user agent coupled to the

out put deV|cevandﬂtownb@erB@bh@Sﬁemlﬁmlbresentatlon properties, wherein
the user agent is configured to: use the set of presentation properties to
produce output commands; and provide the output commands to the out put

device. .Ay,.AS Forexample, assume transcoder proxy 28 invokes the elements represented by
nodes in one level greater than the level of tree 30 containing the node representing the
element receiving focus, and one level less than the level containing the node representing
the element receiving focus (e.g., based upon the client data provided by client machine
22). Asnode 1A of Fig. 6 represents the element receiving initial focus, transcoder proxy
28 may carry out the view depth method by invoking the elements represented by: (i) node

0 1n level 0, (1) nodes 1A and 1B 1n level 1, (ii1) nodes 2A-2F in level 2.

The element represented by node O may have a value which is the HTML tag
"<BODY>". Transcoder proxy 28 may invoke the element represented by node 0, thereby
obtaining the value "<BODY>" of the element Transcoder 28 may or may not include the

"<BODY>" value in the script
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The element represented by node 2C may have a value "<HEADER>" for table
header. Transcoder proxy 28 may invoke the element represented by node 2C, thereby
obtaining the value "<HEADER>" of the element. Transcoder 28 may choose to include
the "<HEADER>" value in the script to indicate (o the user of client machine 22 that the

table element includes at least one header.
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values in the script in order to present the list.

As described above, transcoder proxy 28 provides the produced script to user agent
32. Inresponse to the recetved script, user agent 32 of client machine 22 produces
presentation information 34. User agent 32 uses presentation information 34 to issue

output commands to output device 24.

As described above, a user input via input device 36 may cause user agent 32 to
generate an event. The event may result in a change of focus within document 12. In
response to a change in focus, transcoder proxy 28 may reapply the view depth method
using the element currently receiving focus, thereby responding to the change in focus by
producing new script and providing the new script to client machine 22 In response to the
new script, user agent 32 of client machine 22 may produce new presentation information
34, and use the new presentation information 34 to issue new output commands to output

device 24,

For example, in Fig. 6, should focus be changed from the table element represented
by node 1A inlevel 1 to a node in level 2 (e.g., node 2A) via an event generated in
response to user input, transcoder proxy 28 may reapply the view depth method.
Transcoder proxy 28 may invoke the elements represented by nodes in level 2 (i.e., nodes
2A-2F). Based upon the capabilities of client machine 22 as conveyed by the client data
provided by client machine 22, transcoder proxy 28 may also invoke the elements
represented by nodes in a variable number of levels greater than level 2 of tree 30 and/or

elements represented by nodes in a variable number of levels less than level 2,
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During system operation, user agent 32 may provide new client data to transcoder

proxy 28. The new client data may be generated by user agent 32 in order to increase or
reduce the amount of detail presented, and may be generated in response to user input. In
response to the new client data, transcoder proxy 28 may change the variable number of
levels greater than the level of the node representing the element receiving focus, and/or
the variable number of levels less than the level of the node representing the element

receiving focus.

Fig. 7 is a flow chart of one embodiment of a "view depth" method 80 for
presenting a hierarchical structure (e.g., an electronic document such as a Web page, and
intercative application program, or a map divided into sections). During a step 82, the
hierarchical structure described above 1s accessed A model of the hierarchical structure is
formed as described above during a step 84. During a step 86, the presentation property of
each element represented by a node in the same level as the focus node is presented,
wherein the focus node 1s the node representing the element having focus. The
presentation property of each element represented by a node in a selected number of levels

higher than the level of the focus node are presented during a step 88.

The branch isolation method, as described above using Figs. 4 and 5, and the view
depth method, as described above using Figs. 6 and 7, may be combined (e.g., such that
the presented portion of electronic document 12 is within the presentation capabilities of
client machine 22). Referring to Fig. 4, with the element represented by node 1A receiving
focus, the selected portion of document 12 using the branch isolation method may include
the elements represented by root node 0 and subtree 44. As described above, output device
24 may include a relatively small display device with limited display capabilities, and

subtree 44 may exceed the display capabilities of output device 24.
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number of levels of subtree 44. The selected number of levels may depend upon, for
example, the client data which conveys the capabilities of client machine 22 (e.g., memory
size, processing capability, display size, etc.). Transcoder proxy 28 may first carry out the
branch isolation method, thereby selecting the elements represented by root node 0 and
subtree 44. Transcoder proxy 28 may then apply the view depth method to subtree 44. As
described above, transcoder proxy 28 may be configured to select nodes in the level of tree
30 containing the node representing the element receiving focus, one level greater than the
level of tree 30 containing the node representing the element receiving focus, and one level
less than the level containing the node representing the element receiving focus. In this
case, applying the view depth method to the portion of tree 30 selected using the branch

isolation method, transcoder proxy 28 selects node 0 in level 0, node 1A in level 1, and

nodes 2A-2C in level 2.

Transcoder proxy 28 may invoke the element represented by node 0, thereby
obtaining the value "<BODY>" of the element. Transcoder 28 may or may not include the

"<BODY>" value in the script.

The element represented by node 1A may have a value which 1s the HTML tag
"<TABLE>". Transcoder proxy 28 may invoke the element represented by node 1A,
thereby obtaining the value "<TABLE>" of the element. Transcoder 28 may choose to
include the "<TABLE>" value in the script to indicate to the user of client machine 22 that

document 12 includes a table.

The element represented by node 2A may have a value which 1s the HTML tag
"<TR>" for table row. Transcoder proxy 28 may invoke the element represented by node

2A, thereby obtaining the value "<TR>" of the element. Transcoder 28 may include the



V1 (109%& () -

| (10% @& () -

9109%&' () -2223667xV4~\: 1!!

31 W (10%EE& ()-* 3! " | (10%EE& ()-' 3! W (10%@E () -
"3)1 Q1 (109%& ()-' 3778t 88888yW 111 10 10'cl (109%& ()-'3

8;

| (109VE ()-'3'V' I (109 ()-'3 | (109%& () %3 W@gggﬁ 388869u9999r S4:
11, Z10%& ()-yyl0%& ()- 10% ()- @ 10%&5) - y TOY& 0% ()- 109:\:::
aB4: 11, Z"10%& ()-1 "10%& ()- FL109%& ()- I zlo%rrr& )-3 10%&' ()- 10% & () -
;5 ==. >| >aB4: "IIR>Zvaluel@odge {crip&Lolindigate Yo thie jus® 0 okkent )naChl&e 22 09t tle)table

element includes the first row.

The element represented by node 2B may also have a value which is the HTML tag
"<TR>" for table row. Transcoder proxy 28 may invoke the element represented by node
2B, thereby obtaining the value "<TR>" of the element. Transcoder 28 may include the
"<TR>" value in the script to indicate to the user of client machine 22 that the table

element includes the second row.

The element represented by node 2C may have a value "<HEADER>" for table
header. Transcoder proxy 28 may invoke the element represented by node 2C, thereby
obtaining the value "<HEADER>" of the element. Transcoder 28 may choose to include
the "<HEADER>" value in the script to indicate to the user of client machine 22 that the

table element includes at least one header

Referring to Fig. 6, with the element represented by node 1A receiving focus, the
selected portion of document 12 using the view depth method may include the elements
represented by root node O in level 0, nodes 1A and 1B in level 1, and nodes 2A-2F in
level 2. This portion of document 12 selected using the view depth method may exceed the
display capabilities of output device 24. In this case, transcoder proxy 28 may apply the
branch isolation method to the portion of document 12 selected using the view depth
method. In doing so, transcoder proxy 28 may select the elements represented by root
node 0 and nodes 1A and 2A-2C of subtree 44. Transcoder proxy 28 may invoke the

elements represented by these nodes as described above

It is noted that the results achieved by applying the branch isolation method to the
portion of document 12 selected using the view depth method, and applying the view
depth method to the portion of document 12 selected using the branch isolation method,

are the same.
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Fig. 8 is a block diagram of a first embodiment of a computer system 90 employing
the above described branch isolation and/or view depth methods for presenting a
hierarchical structure. Computer system 90 includes a host application 92 coupled to a
client application 94. Host application 92 and client application 94 may be separate
software programs being executed (1.e., running) simultaneously within computer system
90. Host application 92 may be, for example, a Web browser. Client application 94 may
be, for example, an "assistive technology" interface. The term "assistive technology" is
used herein to describe technology that helps physically challenged individuals access to a
computer system (e.g., computer system 90). Well known types of assistive technologies
include "screen readers" which convert display information to speech or Braille, "screen
magnifiers" which enlarge features of portions of display screen contents, and voice
recognition software which converts speech to a digital representation of text or

commands.

In the embodiment of Fig. 8, computer system 90 includes a hierarchical structure
96. In other embodiments, hierarchical structure 96 may be external to computer system
90, and hierarchical structure 96 may be coupled to receive or access hierarchical structure
96. Hierarchical structure 96 includes multiple elements and defines hierarchical
relationships between the elements. Each element of hierarchical structure 96 has a
presentation property, and a single one of the elements has focus. Hierarchical structure
96 may be, for example, an electronic document such as a Web page. Hierarchical
document 96 may also be an interactive application program or a map divided into

sections.

Host application 92 is coupled to hierarchical structure 96, and accesses
hierarchical structure96. Host application 92 forms a tree 98, wherein tree 98 1s a tree
model of hierarchical structure 96. In the embodiment of Fig. 8, tree 98 resides within

host application 92. Tree 98 includes nodes and branches as described above.
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In order to present a portion of hierarchical structure 96, client application 94

accesses tree 98 within host application 92. Client application 94 may embody the branch

isolation method described above. In this case, client application 94 determines a path in

the model from the root node to a focus node, wherein the focus node is the node

representing the element having focus. Client application 94 generates a set of

presentation properties. The set of presentation properties may or may not include the

presentation property of the root node for the reasons described above. The set of

presentation properties includes the presentation property of each element represented by a

node, other than the root node, along the path from the root node to the focus node. The set

of presentation properties also includes the presentation property of each element

represented by a node in a level lower than the level of the focus node and coupled 1o the

focus node by one or more branches (i.e. in a subtree of tree 98, wherein the focus node is

the root node of the subtree)

Alternately, client application 94 may embody the view depth method described
above. In this case, the set of presentation properties includes the presentation properties
of all elements represented by nodes in the same level as the focus node The set of
presentation properties may also include the presentation properties of all elements
represented by nodes in a selected number of levels higher than the level of the focus node.
The set of presentation properties may also include the presentation properties of all
elements represented by nodes in a selected number of levels lower than the level of the
focus node. Client application 94 may also embody a combination of the branch isolation

and view depth methods described above.

Client application 94 provides the set of presentation properties (o a user agent 100
of computer system 90. Client application 94 may function as an interface between host
application 92 and user agent 100. User agent 100 may function as an interface between

client application 94 and an output device 102 of computer system 90 Output device 102
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User agent 100 uses the set of presentation properties to produce output commands, and
provides the output commands to the output device. As a result, the desired portion of

hierarchical structure 96 is displayed or otherwise presented by output device 102.

Fig. 9 is a block diagram of a second embodiment of computer system 90
employing the above described branch isolation and/or view depth methods for presenting
a hierarchical structure. In the embodiment of Fig. 9, tree 98 resides within client
application 94. Client application 94 accesses hierarchical structure 96 via host
application 92, and forms tree 98. Client application accesses tree 98 to form a set of
presentation properties as described above, and provides the set of presentation properties

to user agent 100.
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structure. It is intended that the following claims be interpreted to embrace all such

modifications and changes and, accordingly, the specification and drawings are to be

regarded in an illustrative rather than a restrictive sense.
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1. A method for presenting an electronic document having a plurality of elements at
a client machine having a client application, the method comprising the steps of:
receiving the electronic document in a first digital format, wherein a hierarchical
structure of the electronic document defines hierarchical relationships between the
plurality of elements, wherein each of the plurality of elements has a presentation
property, and wherein a single one of the plurality of elements has focus;
forming a model of the hierarchical structure comprising a plurality of levels
ranked with respect to one another;
using the model to produce, in a second digital format, an original script having
the presentation properties of at least a portion of the plurality of elements;
selectively presenting, in the original script, the presentation property of the
element represented in the hierarchical structure by a root node;
presenting, in the original script, the presentation property of each element in the
hierarchical structure represented by a node along a path from the root node to a focus
node representing the element having focus; and
presenting, in the original script, the presentation property of each element in the
hierarchical structure represented by a node in a level lower than the level of the focus

node and coupled to the focus node by one or more branches.

2. The method as recited in claim 1, wherein the electronic document is a Web
page, an interactive application program, a map, a table having rows and columns, or a

document having sections.

3. The method as recited in claim 1, wherein the model is a tree structure, wherein
nodes in levels lower than the level of the focus node and coupled to the focus node by
one or more branches comprise a subtree of the tree structure, and wherein the focus node

is the root node of the subtree.

4. The method as recited in claim 1, wherein the presentation property of a given

node is either a value or a function.

5. The method as recited in claim 1, wherein the step of using the model to

produce, in a second digital format, an original script having presentation properties of at
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portion of the hierarchical structure such that the hierarchical structure presented is within

a presentation capability of the client machine.

6. The method as recited in claim 5, wherein the client data comprises at least one

of memory size, processing capability, and display size.

7. A method for presenting an electronic document having a plurality of elements at
a client machine having a client application, the method comprising the steps of:

receiving the electronic document from a host application coupled to the client
application in a first digital format, wherein a hierarchical structure of the electronic
document defines hierarchical relationships between the plurality of elements, and
wherein a single one of the plurality of elements has focus at a given instance;

forming a tree model of the hierarchical structure comprising a plurality of levels
ranked with respect to one another, a plurality of nodes, and at least one branch, wherein
each node represents a single one of the elements, and wherein a single one of the nodes
is a root node of the tree model and occupies a highest level, and wherein a given branch
connects a first node in a first level to a second node in a level directly below the first
level, and wherein each branch represents a hierarchical relationship between the nodes
connected by the branch;

generating, by the client application, a presentation property for each element;

using the tree model to produce an original script expressed in a second digital
format, wherein the original script includes the presentation properties of at least a portion
of the plurality of elements;

using the original script, by a user agent, to produce presentation information for
issuing output commands to at least one output device associated with the client machine
to effectuate;

selectively presenting, in the original script, the presentation property of the
element represented by the root node;

presenting, in the original script, the presentation property of each element
represented by a node along a path from the root node to the focus node; and

presenting, in the original script, the presentation property of each element
represented by a node in a level lower than the level of the focus node and coupled to the

focus node by one or more branches;
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8. The method as recited in claim 7, wherein the first digital format is a text-based

markup language.

0. The method as recited in claim 8, wherein the text-based markup language is

hypertext markup language (HTML) or extensible markup language (XML).

10. The method as recited in claim 7, wherein the second digital format is a scripting
language.
11. The method as recited in claim 7, comprising the further step of:

receiving an event, wherein the event signals a change in the element having a
focus, and in response to the received event:
using the tree model to produce a new script expressed in the second
digital format; and
using the new script to produce presentation information to issue new
output commands to at least one output device connected to the client machine;
thereby presenting, by the output device, at least a different portion of the

hierarchical structure of the electronic document.

12. The method as recited in claim 7, wherein the step of using the tree model to
produce an original script expressed in a second digital format further comprises
producing the original script based upon client data indicating the capabilities of the client
machine wherein the script contains a portion of the hierarchical structure such that the

hierarchical structure presented is within a presentation capability of the client machine.

13. The method as recited in claim 12, wherein the client data comprises at least one

of memory size, processing capability, and display size.

14. A method for presenting an electronic document having a plurality of elements at
a client machine having a client application, the method comprising the steps of:
receiving an original script, which includes the plurality of elements expressed in

a second digital format, wherein a hierarchical structure of the electronic document
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elements has focus, and wherein the original script is derived from a tree model of the
hierarchical structure having a first digital format, a plurality of levels ranked with respect
to one another and a plurality of nodes, and wherein each node represents a single one of
the plurality of elements, and wherein the original script includes the presentation
properties of elements represented by nodes:

along a first path from the root node to an original focus node, wherein
the original focus node is the node representing the element having focus; and

within a first subtree of the tree model, wherein the original focus node
is a root node of the first subtree; and

presenting, in the second digital format, the presentation properties within the

original script.

15. The method as recited in claim 14, comprising the further steps of:
generating an event in response to user input, wherein the event signals a change
in the element having focus;
providing the event;
receiving a new script expressed in the second digital format and derived from
the tree model, wherein the new script includes the presentation properties of at least a
portion of the plurality of elements represented by nodes:
along a second path from the root node to a new focus node, wherein
the new focus node is the node representing the element having focus as a result
of the change in focus signaled by the event; and
within a second subtree, wherein the new focus node is a root node of
the second subtree; and
presenting, in the second digital format, the presentation properties within the

new script.

16. A method for presenting an electronic document having a plurality of elements at
a client machine having a client application, the method comprising the steps of:

receiving the electronic document, at a host application coupled to the client
application, in a first digital format, wherein a hierarchical structure of the electronic
document defines hierarchical relationships between the plurality of elements, and

wherein a single one of the plurality of elements has focus;
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forming a tree model of the hierarchical structure compnsmg a plurality of levels

ranked with respect to one another, a plurality of nodes, and at least one branch, wherein
each node represents a single one of the elements, and wherein a single one of the nodes
is a root node of the tree model and occupies a highest level, and wherein a given branch
connects a first node in a first level to a second node in a level directly below the first
level, and wherein each branch represents a hierarchical relationship between the nodes
connected by the branch;
generating, by the client application, a presentation property for each of the
plurality of elements;
using the tree model to produce an original script expressed in a second digital
format, wherein the original script includes the presentation properties of at least a portion
of the plurality of elements represented by nodes:
along a first path from the root node to an original focus node, wherein
the original focus node is the node representing the element having focus; and
within a first subtree of the tree model, wherein the original focus node
is a root node of the first subtree;
using the original script to produce presentation information for issuing output
commands to at least one output device associated with the client machine to present the
presentation properties within the original script;
generating an event in response to user input, wherein the event signals a change
in the element having focus;
using the tree model to produce a new script in response to the event, wherein
the new script is expressed in the second digital format and includes the presentation
properties of at least a portion of the elements represented by nodes:
along a second path from the root node to a new focus node, wherein
the new focus node is the node representing the element having focus as a result
of the change in focus signaled by the event; and
within a second subtree, wherein the new focus node is a root node of
the second subtree; and
using the new script to produce presentation information for issuing new output
commands to at least one output device associated with the client machine to present the

presentation properties within the new script.

17. The method as recited in claim 16, wherein the step of using the tree model to

produce an original script expressed in a second digital format further comprises
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machine wherein the script contains a portion of the hierarchical structure such that the

hierarchical structure presented is within a presentation capability of the client machine.

18.

The method as recited in claim 17, wherein the client data comprises at least one

of memory size, processing capability, and display size.

19.

A system for presenting a hierarchical structure, comprising;
a transcoder proxy configured to:

receive the hierarchical structure expressed in a first digital format,
wherein the hierarchical structure includes a plurality of elements and defines
hierarchical relationships between the elements, and wherein each element has a
presentation property, and wherein a single one of the elements has focus;

form a tree model of the hierarchical structure comprising a plurality of
levels ranked with respect to one another, a plurality of nodes, and at least one
branch, wherein each node represents a single one of the elements, and wherein a
single one of the nodes is a root node of the tree model and occupies a highest
level, and wherein a given branch connects a first node in a first level to a second
node in a level directly below the first level, and wherein each branch represents
a hierarchical relationship between the nodes connected by the branch;

use the tree model to produce an original script expressed in a second
digital format, wherein the original script includes the presentation properties of
at least a portion of the elements represented by nodes:

along a first path from the root node to an original focus node,
wherein the original focus node is the node representing the element
having focus; and
within a first subtree of the tree model, wherein the original
focus node is a root node of the first subtree; and
provide the original script; and

a client machine coupled to the transcoder proxy, wherein the client machine

comprises:

an output device; and
a user agent coupled to the output device and configured to:

receive the original script;
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properties within the original script;

use the presentation information to produce output commands;

and
provide the output commands to the output device.
20. The system as recited in claim 19, wherein the user agent of the client machine is
further configured to:

generate an event in response to user input, wherein the event signals a change in
the element having focus; and

provide the event.

21. The system as recited in claim 20, wherein the transcoder proxy is further
configured to:
receive the event;
use the tree model to produce a new script in response to the event and expressed
in the second digital format, wherein the new script includes the presentation properties of
at least a portion of the elements represented by nodes:
along a second path from the root node to a new focus node, wherein
the new focus node is the node representing the element having focus as a result
of the change in focus signaled by the event; and
within a second subtree, wherein the new focus node is a root node of
the second subtree; and

provide the new script.

22, The system as recited in claim 21, wherein the user agent of the client machine is
further configured to:
receive the new script; and

modify the presentation information in response to the new script.

23. A method for presenting a hierarchical structure, comprising:
accessing the hierarchical structure, wherein the hierarchical structure includes a

plurality of elements and defines hierarchical relationships between the elements, and
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ranked with respect to one another, a plurality of nodes, and at least one branch, wherein
each node represents a single one of the elements, and wherein a single one of the nodes
is a root node and occupies a highest level, and wherein a given branch connects a first
node in a first level to a second node in a level directly below the first level, and wherein
each branch represents a hierarchical relationship between the nodes connected by the
branch;
selecting a first portion of the model, comprising:
nodes along a path in the model from the root node to a focus node,
wherein the focus node is the node representing the element having focus; and
nodes in a level lower than the level of the focus node and coupled to
the focus node by one or more branches;
selecting a second portion of the model, comprising:
nodes in the same level as the focus node; and
nodes in a selected number of levels lower than the level of the focus
node; and
presenting the presentation properties of elements represented by nodes within

both the first and second portions of the model.

24, The method as recited in claim 23, wherein the path is a route from the root node

to the focus node formed along the branches.

25. The method as recited in claim 23, wherein the root node is within both the first
and second portions of the model, and wherein the presentation property of the element

represented by the root node is selectively presented.

26. A computer system configured to receive an electronic document having a
plurality of elements expressed in a first digital format and present the electronic
document expressed in a second digital format, comprising:
a host application configured to:
access a hierarchical structure of the electronic document expressed in
the first digital format, wherein the hierarchical structure defines hierarchical

relationships between the plurality of elements, wherein each of the plurality of



| 10%r&' () - @10%r& () - h@&A} AAABAEbC@L! | fy/ 10%r&' () - @ 10%r& ()-, S, " 10%m& () -
*10%8 () -

' 10%r&' () - @L10%8 () - BGBhBBBBCIELC@L! | f @l 10% 72008% () - 510%&
410%r&' () -, 210%r&' ()- @ 10%r& () - oocmzmwé.&@cﬁl Ify  109%&' ()-y1l0%& 8 f
310%& ()-1f10%&' ()- 10m 10m 10ni : 10%& () - C+D¥ DaDD' ESEdChbC@l! | f |

"109& ()- 109%& ().l "1 %&'( - 31Q%&!

7109 ()-y100& ( Flementshasapiesspiaion p%mﬁwné)wher%&@&@geﬁ one of the plyyglity of
109%& () - | T10%&' ( breknenisQ%& féou F&QIQBG\I\HSHHaBbC@II | 410%&' ()- 2 10%& ()-1/
"109%&' ()-y S&10% & ()- 3! 5&10%&' t) S&10%&' §7) BHHLI I 1111~ _@@al! |

"10% & ()-fs10% & ()- fomie model ofitheghi¢tarchidal strugeg ¢omptismg Ropharality pf

JoJ8L| LLENHB~—@HV\<31¥ I‘Md( 3v1th qesl)gc/f(tggén%)anath‘gﬁj;oa%lﬁ&a(h}y l)f n&@e%fi §i’l({ gt least one
branch, wherein each node represents a single one of the elements, and wherein a
single one of the nodes is a root node and occupies a highest level, and wherein a
given branch connects a first node in a first level to a second node in a level
directly below the first level, and wherein each branch represents a hierarchical
relationship between the nodes connected by the branch;

a client application coupled to the host application and configured to:
access the model of the hierarchical structure;
determine a path in the model from the root node to a focus node,
wherein the focus node is the node representing the element having focus;
use the model to produce, in the second digital format, an original script
having a set of presentation properties, wherein the set of presentation properties
comprises:
the presentation property of each element represented by a
node, other than the root node, along the path from the root node to the
focus node; and
the presentation property of each element represented by a
node in a level lower than the level of the focus node and coupled to the
focus node by one or more branches; and
provide the set of presentation properties;
an output device; and
a user agent coupled to the output device and to receive the set of presentation
properties, wherein the user agent is configured to:
use the set of presentation properties to produce output commands; and

provide the output commands to the output device.

27. The computer system as recited in claim 26, wherein the host application is a

Web browser.

28. The computer system as recited in claim 26, wherein the client application is an
assistive technology which functions as an interface between the host application and the

user agent.
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30. The computer system as recited in claim 26, wherein the output device is a

Braille display or a text-to-speech converter.

31 The computer system as recited in claim 26, further comprising an input device

coupled to the user agent.

32. The computer system as recited in claim 31, wherein the input device is a

speech-to-text converter.

33. A computer system configured to receive an electronic document having a
plurality of elements expressed in a first digital format and present the electronic
document expressed in a second digital format, comprising:
a host application;
a client application coupled to the host application and configured to:
access a hierarchical structure of the electronic document expressed in
the first digital format via the host application, wherein the hierarchical structure
defines hierarchical relationships between the plurality of elements, wherein
each of the plurality of elements has a presentation property, and wherein a
single one of the plurality of elements has focus;
form a model of the hierarchical structure comprising a plurality of
levels ranked with respect to one another, a plurality of nodes, and at least one
branch, wherein each node represents a single one of the elements, and wherein a
single one of the nodes is a root node and occupies a highest level, and wherein a
given branch connects a first node in a first level to a second node in a level
directly below the first level, and wherein each branch represents a hierarchical
relationship between the nodes connected by the branch;
determine a path in the model from the root node to a focus node,
wherein the focus node is the node representing the element having focus;
use the model to produce, in the second digital format, an original script
having a set of presentation properties, wherein the set of presentation properties

comprises:
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provide the set of presentation properties;
an output device; and
a user agent coupled to the output device and to receive the set of presentation
properties, wherein the user agent is configured to:
use the set of presentation properties to produce output commands; and

provide the output commands to the output device.



