; JKLMe3eGVGSM& 6VT[y r 1 Q 7 ~ p, Y 2003 USER | NTERFACE MANAGEMVENT THROUGH
VI EW DEPTH BACKGROUND OF THE | NVENTI ON Field of the Invention This
invention relates to conputers, and nore particularly to conmputer systens
and networ ks which access a docunent and present the docunent to a user.
Description of Related Art Relatively snall corrputi ng devi ces and/ or

conmmuni cati on devices are becom ng i ncreasi Exanpl es of such
relatively small devices Include pal ntop cor@&t ﬁ;&?mhel d conputers, and
Wi rel ess comuni cati on devices such as cellular tel ephones. Such relatively
smal | devices may not have di splay devices, or the display devices may be
relatively small. Such relatively small devices may al so have limted
menory and/ or processing ﬂlt { % , known sinply as the
"Web", is a network of |nf§$§e ﬂl\!srll;e%g?‘;& a ﬁéﬂ)ﬁélﬁ e specially formatted

el ectroni c docunents to vari oUFHROUEH VIEWDEPTHéb servers currently
Support docunents formatted 111 a text-based markup | anguage call ed
hypertext markup | anguage (I-TTM.,)

BACKGROUND OF THE INVENTION

— Field of the Invention

This invention relates to computers, and more particularly to computer systems and

networks which access a document and present the document to a user.

Description of Related Art

Relatively small computing devices and/or communication devices are becoming
increasingly common. Examples of such relatively small devices include palmtop
computers, handheld computers, and wireless communication devices such as cellular
telephones. Such relatively small devices may not have display devices, or the display
devices may be relatively small. Such relatively small devices may also have limited

mermory and/or processing capability

The World Wide Web, known simply as the "Web", 1s a network of Internet
servers that provide specially formatted electronic documents 1o various "client" machines
Web servers currently support documents formatted in a text-based markup language

called hypertext markup language (HTML)
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2 07 MAY 2003 In order to provide Wb access to "client nmachines"” with
limted capabilities (e.g., palnmop or handheld conputers), a "transcoder
proxy" is typically positioned between the client machine and an I nternet
server. The transcoder proxy may, for exanple, provide selected portions of
a requested Web docunment to the client machi ne based upon the capabilities
of the client machine. In doing so, the tr y may transl ate one
or nore selected portions of the Wb do@unm?cm%%nww gital format to
another. Fig. 1 is a block diagramof a system 10 currently used to provide

an electronic - docunent 12 to a client nachine 14. Electronic docungnt 12
may be, for exanph&rdestaggvids y¥ebyocess to rplispbimachjpess ypth lunedpphilisssige. g

, an el ectraqnj ' t Sl i r . '

it or mat 1 on AyaeRAl Tobdhsifeckinatat) £ faniod Ry YubtaiRipolioR BuBetiRE o,
18 i nt er poseeMGhABBIE i@ ThteFRESHAR. The BAMCHIMIPASI mBE Frkarkple, plomaecoder
proxy 18 forwards a request for docunent 12 fromclient machine 14 to

i nt ernet sermvlected porBivoh oba reguestst Wely doambdny td the chieid snaghue ibhsadmpoedlzur ce

| ocator (LTRL,) .of dqcunment 12 specifying the Internet protocol (IP
address of d@8RHAS of ealignt Haclian dPingre, e (ransopEa RS ﬁPP‘?L%

I nternet ser t j g&‘ﬁ'ﬂaﬁ@ to
t ranscoder gr{%%(?gig%w{f@giﬁgsc%ggéjq%?odgﬁgrn??ogﬁlgryéa@ggal ocune&n%mﬁerf rom one
digital format (e g , hypertext markup |anguage or HTM.,) to a script
witten ma scripting | anguage understood by a Wb browser application
program rui ni ng Viight 1 adtlpdrdiagramil geystan tReumertlionsddeprogids gnatackagicus e
i nformati on gonve by t.he script, to,display doc nt 12 aon._a di spl
dovi e of oI PEMPEZH R bR B R oalReTotar S 13 Raflpld M
i nfornmation @g@@ﬁa&eﬂn&ycﬁveappm{ah&i proBradd {edy! art d6utfonit B $o BY filkrsi®Pta 12 as
speech through a speaker of client machine 14 0 7 M AY 2003 A probl em
ari ses when uskil iprerderde hbtam wsdr infosmbiion)t Sistemnidrinelugesanasieine serugrdibi andtay |
and/ or display capability, and cunment .12 is, |arge engugh to exceed one or
Tore of t he TN EBIEEhABIT Pl WEaEh CUFT LIRS *0d ERELHEFEhi ne. 14
may be, for ®BXABL& prékyPR ELARILE rdand Iﬂﬁ'd@c&ﬁ%‘#@@fon%f‘i&ft hidhihed4ENOrY,

e

processi ng capability, "and/ or display capability. Mich fort is being

expended t o wewst epveretth duish f oequestanséalynelgdara adfephiresgputckdocaomt(&RI) of

| ar ge docunents to the %@Fabi lities of limted cli emﬂcrrachi r&es 14. KnOV\ﬂ
1 Bhs

content trafSFBPfRt i oWeHBr Mot HFHEFLRIEOBISHDAPHIES SHEHIPRE dedbt PP
in place of ti]gﬁga%maq:rgg%g?g&%tilﬂages to links, converting tables to

‘bulleted lists, renovin eatures not supported by a device (e.g.,

JAVASCRI PT' T'" applets), renoving references to i mage types not supported

by a device, converting joi ln({féPhOt ographi c experts group (JPEG inages to
C

( )
gr aphi cs i nt er chalffESt SFIYat b§s darHgeRt Fomdgaoydessdosimget k4 lHdragiogera F
i mges, tra i 90 Elg | ; i | or
| cver, and Siengl oTibieoBtbra IR LTRARS B e o S B ANDLRN R 2
system and nsipbaekthturkelelahyeige vgHaVIe) te a tse@yti veritkdan abiipthid; begghege a Wb
page) to a client nmachine 14 based upon a structure of document

understood by a Web browser application program runming within client machine 14 The
Web browser program may use information conveyed by the script to display document 12
upon a display device of client machme 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



12 and/or the capabilities of client machi ne 14. 0 7 MAY 2003 -4 SUMVARY
OF THE | NVENTI ON According to a first aspect of the invention there is
provi ded a nethod for presenting an el ectronic docunent having a plurality
of elenents at a client machine having a client application, the nethod
conprising: receiving the electronic docunent in a first digital format,
wherein a hierarchical structure of the el egt i ment defi nes

hi erarchi cal relationships between the pi urélf&&@&c %@ﬁamnt s, wherein each
of the plurality of(glenents as a presentation_property, and wherein a
single one of the* probfean prises gehep chiert machingd 4ihgs limited gremiany PROGEEURE of t he
hi er ar chi cal,_struct ur I Sl . i - | A espect
N er ar ot oalea bl o TP SR, BOSALIEY. O LT RIS ERell bl respec
an origi nal nsé bPihe limvitedSapdislitiis@F 6l a@Ring 19D ©lichBadlinel4 mepbé, (8r por tion
of the plurality of elenments; presenting, in the original script, the

pr esent at i ogxamplecs p3lmiép erduindedle pemputerwith Sented dnamory pgodeseng capabday,
structure by nqde i n the.sa eyel .as .the focus node, whereip the focus
node i s the aﬁg/ﬁég’rsebb’ @%%’i\‘ﬁi%-gﬂf"ﬁh eng’é ﬁ%a]i’ﬁm%%ﬁﬂeﬂfge tBréE%e.?om’&‘E@‘Pg? %@1 to a
second aspe he ﬁﬂ&' ' [Fo\VAl tLhod iRt oPLESENELESY an
el ectronic ogﬁ}%n%{rllktlagﬁg\% g g(ﬂ& éuotrﬁa nif%)ylﬁggf% dg}{%ﬂegﬂ%g)tg ﬂﬁch %nf) pﬁa?h‘?nle&g
havi ng a cl ineachirepphi Eabwaronteiaramefonasti@nmphodd mglude deplayingghbi ext

el ectroni ¢ docunent from a host application coupled to the client
appl i cat i on deseriptippy Wpleeqf impges oropertingaaagss fo Bk, epedmedablesiolipletsde of

the el ectronj ocumen fipes hie chical, .rel.at} i n the
plurality o 1S{e%’r e%og?nsg, ttegatﬁ_%%\ﬂﬁg‘%gp %”%‘{'g‘{%g‘%‘g‘%p(ﬁ'é"é?‘\{’ﬁée@%ﬁfgﬁ? l}fl(\é/&gf

el enent s hagehoGHS réfrefced ity Ritagde Miled R6CsuphOitd hth devideCSorBfiRE joif t he

hi erarchi cal structure conprising a plurality of |levels ranked with respect

t o one anot Ipbrtogmpploaaxaérit groap (JREGR spagasdo gtaphea stterohangb femuih (Gl emeagas each

node represents a single.one.o he el enents, in a single ane of
he nodes 1 oLkBst SHBEIGO AL PRESh P s Gl EE CAegh e opae
and wher ei n gg,1ghLN&Br &{1&3&@1,%?@8&&1?«%@téﬁtele@r%?s.' nafirst level to a

second node in a |l eve irectly below the first level, and wherein each

branch represents a hierarchical relationship between the nodes connected
h ranch; - 4a - 7. MAY : )
by the branch; It wogld be%esua%oé to 1021972 a system and method for delivering an electronic

document 12 (e.g., a Web page) to a client machine 14 based upon a structure of document

12 and/or the capabilities of client machine 14.



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

el enment; using the tree nodel 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
using the original script, by a user agent, 7’?@(}??@@ presentation
information for issuing output commuands, to &t 3 out put devi ce
associated with the client nmachine to e fectuate presenting, in the
original script, the presen el ement represented by
nodes in the sanme |evel asSYMY = ot and wherein the original
focus node is the node representlng the elenent haV|ng focus, and
presenting, in the original script, the presentation property of each

el enent repr eserteedrding ta disti aspa:tsna‘ltbctimnﬁmﬁwe osf ploxridelisa hoiethledrfor han t he

| evel of the original focus. node; nd t here resentin aut put
devi ce, at pF"@S%tP%a ATHRPELFamC gqcupwgt Fapgp J,’FH %Xfp'%gtefeﬁfbeflffr% Ocﬁyep{]gxa%lpg%f ronic
docunent . ,ﬁgﬁgg(yclﬁgntta%pﬁcjﬂblht e maBRESmpHsidghe i nvention there is provided
a nmet hod for esent | an el ectroni ¢ document having a plurality of

el ements at a clrecemmgmtbm electivand nigcementi enta dippl digitel dormathevheetinod
conprising,.rec ude urality of

et s Ipisraetioh MhcRlte Hrufte oyt bt Setned Mistrhicnl o donhBng

structure obtwdg e ?ﬁ&élﬁ?'d}‘ AGBIEWhelaihi 6ags ol Iueer ?Fuﬁeﬂit? f clcdhchid RAASHI PS
between the plurality of "el ements, wherein each plurality of

el ements hatesantptiens grapsrtyo And vdisesin ya singler erienof thej n]glrééltbrﬁﬁ demerie hgs ural ity
of el emant%‘?%s focus, and wherein the original script is derived froma
tree nodel t he hierarchical structure having a first digital format, a
plurality of |eveisingankedtl of tHe Hiearhal sttuchire camptibiap agidralitypdfuedls ty of
nodes, and wherein each node represents a single one of the plurality of

el ement s, &akedmathaiespechlo Qieiagper; a8ér i pt i ncl udes the presentation
properties of el b i a Vv f the
tree nodel as aﬁgggﬂ%?ﬁgﬁﬂé ﬁﬂ&ﬁga X‘&ﬁ%@%ﬁn&ﬁﬁé g?%ﬂFzﬁﬁgﬁgéﬁsg%lge IS

the node r @pviag e progentation rereeids diavieag afpoeticn ofahdp(urah)ty af sleinen:tt;ed nunber
of | evels higher than the |evel of the gi nal focus node; -

? MAY 2003 pr es®HSEHE, ih heerigpglbsipht SF PEISCRIBH R PTOPEHY 0&6@% ﬁ ea%qnbn
properties, r&&h&dtlﬂethé”ﬂ ﬁicaﬁ&ﬁddﬁ’ﬁr{; bﬁ%%@é B9 e sdind Wv%h% tRsRRGE of the
i nvention tHere s prOVI presenting an el ectroni c docunent
havi ng a phudcalwlteyemthedbemrdds 1athea10dd: reprisemting the elenent haying focuent

application, the nmethod co eiving the electr, a
no5t | appl | Cat | OMEBUIIES & BEPRE AR ha e e fRr 5 PROHOR § SeigRt af
format, Wher&kmim 4l Q@M §édunitht H&\Ilﬁlg Elpﬁfralltb%f @lefehnisodtiaColRAc iaBhe def i nes
hi erarchical relationshi ps bet ween urality of elenents, and wherein a
singl e oneh@‘flngh@llpmtmpallwgpnoﬂle@hféhmmognmmg’ ocus; formng a tree nodel of
t'he hierarchical structur rali gyel th
respect to one a Ce!“e%we %leﬁgg{g C?)C‘H%F& Hl 3 héa%a%‘%hcfieastcgu lg@lt@gg}ﬁ%mh

wher ei n ea@hemoai@hbawneﬁxemtfﬁstadlgitﬂgfoem@nezvm:frelhheh&healaaﬁlsmanﬁe wifgrei n a
singl e one of the nodes is a_root. node of the tree nodel and occupies a

hi ghest | egkrtroniadeguaicatsn defings vhigrapihicad Helabppsinss between dhe lwalitynof i r st
| evel to a d I S

wherein eacﬁeﬁﬁg& cﬁ@g@e}reg}sgr?l ?Yeeé) eld%f;tglgﬁ}%é%la onVg etra{?eﬁ](t){l}sl% IIOC'{I)SE%&QJ lvgr?he
nodes connéstedeby the branch; generating, by the client appllcatlon a

resentation property for each of .t I ity of elenments
P P %)rmm a tree mo&eq E the ?ergrc 1ca n}::ture compnsglg 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;



using the tree nodel to produce an original script expressed in a second
digital format, wherein the original script includes the presentation
properties of the plurality of elenments represented by nodes: (i) in the
sane | evel as an original focus node, and wherein the original focus node
is the node representing the el enent having fQqcus cbéii) in a selected
nunber of |evels higher than the Ievel_4 f tfae OMAY% ocus node; using
the original script to produce presentation information for issuing output
commands to at | east  one ouhput,device associated wi.th the client q?chine
to present the BFRE®EINgtPHriherdisat tapelicationnan, Presentgliony; Rraperty fomeac
generatingeﬁﬁmﬁ ent in response to user input, wherein the event signals a
change in the el’ement having focus; using the tree nodel to produce a new
script in responsiagtthe ttiee mudelt tovprededenan loeigmaivssipti gepréssedexpraesssentd i n t he

second digital format, and jncl.udes the . presentation properties of. el enents
repr esent gélgﬁ\?l %H@E:Wl(qrﬁmit ¢ PHgna ﬁ%‘ﬂ?é’g‘g‘i‘&égﬁ%pFFéthtb%ﬁngeglei(?f-aFo 7 MAY
2003 node, 130€f bitioh f&?ﬁl’f@ﬁ‘!}y?e{?ﬁ%%f E'EgﬁnfsﬁlsfrJTQQhE‘GFlgi_ apwrﬁﬁ,eav A Ogertagente! ement

having focus as a result © change in focus signall'ed by the event, and
(ii) in the peddace edesentatien inforthatical forhisgieg outpah commandsy &9 abfleashenmew

focus node; and using the original.script. t oduce presentation

i nformat i oﬁmﬁ’BPd‘?"é Pl “Hﬁ‘?ﬁ' ﬂ&) ﬁ%&lﬂeg}é}fe@g?fe'one out put device
associ ated with the ¢ldsgitingT8Hhé SrikRaPs&HRNthet ﬁ@s&m@ﬁn%@pe@ﬁ obreagier ties
within the new script. According to a further aspect of the invention there

i s provi dedlemeny sepzesehtsd bieinodesr im gheasdme ewet i aml ogginal fapus nodenprd si ng: a
t d fi. d to:,r. i t he hi hi cal '
L anscocer L aey RO SRS Rl U BT S,

includes agpqurality of elenents and defines hierarchical relationships

between the el enents, and wherein each el ement has a presentation property,
and wherei n a si ngl e prgsentistg, indhejoagingt scripds theoprgsentationnpraperty of pgefe|  of

t he hierarchic s riSlh | fi . ith
respect toefc]?nmé%gﬁe %ﬁglr?tfe&g?ﬁﬁ gé%niat%/el oFe%nrgjélg“ée? Ogﬁ\ e%thlé}geﬁ%&oﬁgq rgﬁgnh,

wher ei n eagie dridheal fequs @sdeitanda singl e one of the el enments, and wherein a
single one of the nodes is a root node of the tree npdel and_occ?ﬁhes a

hi ghest |evel, and WHSTEhPESSEItREn by hA HURYS ris&IcEs 2k 1925t atPorldee of iy i r st
| evel to ahﬁ?zﬁ%@al%ﬂﬂ@tu@oﬂh& @Pé@t'r%rﬂ& B@&ﬁé}éﬁt.bel ow the first level, and
lerarc

wherei n eac ranch represents a Ical relationship between the
nodes connect ed Aeyordive toraafucther aspecttdfehd insentiomdihkretis pprvodkdce methodrfogi nal

script expressed in second digital .fornpt, wherein the orjginal .script

el Uddes. | HESH Egeih 540 oSBTl Byt & PREAILY SLelriEnisch doliht BAH)E nodes:

(i) in theh%f]galcﬁgtﬁlapﬁﬁcéﬁlan%gg{éﬁ%d doRitingode, and wherein the original
: A ]

focus node 1Is e node representing the el ement having focus, and (ii) in a
sel ect ed nunber reskiving eins ohiggtabrsctinbnwhith liohales othet hbirdity gphadlemendss node;

20 Lo R SR 0,0 leRFLBLn, B SHERD RGBT U O By co

and 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: (i) in the same level of the tree model as an original focus
node, wherein the original focus node is the node representing the element having
focus, and (ii) a selected number of levels higher than the level of the original focus

node; and



a user agent coupled to the output device and configured to: receive the
original script; - 4d - 0 7 MAY 2003 form presentation information in
response to the original script, wherein the presentation information

i ncludes the presentation properties within the original script; use the
presentation information to produce out put commands; and provide the out put
comands to the output device. Accordjm_toﬂa?meYn%%pect of the
invention there is provided a nmethod for presenting a hierarchical
structure, conprising: receiving the hierarchical structure erein the

hi erarchical st P{FéFrﬂﬁ\g’ %@Fﬁﬁfé’?géh%‘ablf -aﬁylwregngﬁgﬂtpgo%ﬁ%ésdg%lﬂgge

hi er ar chi C@{-ig{ngj. Riippnshi ps between the el ements, and wherein each el ement

has a presentation property, and wherein a single one of the el enents has
focus; fornm ng Acoodislg tofa t{\nfbemsemarqf thecmlverstonubengrie prayigadi asimathod fot ural ity

of levels ranked with respect tao aone.another. a.pjurali f nodes., and at
Ceast one BrAREIRE 4 roRReRenRa ST by B Bleichieat § clenfiRfhine

el ements, apdnyheligntapplicitiod) e Aithodlcohlpeisiigdes is a root node and occupies
a highest level, and erein a given branch connects a first node in a

first level to zecstingtheredetéronie dociumertl ada hew tappliessionwoupled o thetclieael | and

wherei n each ;branch_represents. a hierar.chi,cal rel ationship.bet\ween.the
nodes conné@lbca&?)? g ﬁ?ﬁgtrcﬁg}éﬂ?o%t,eﬁqrﬂa aahl?riafcglfcaﬁﬁ)tmqt‘gﬁ Ogllhet ?‘}\é&fﬂf’&bcel ,
conpri si ngdofi@ses definéd Biefddhicdl e¥latiomhipd HebBodth the PRuraljesPelbmetie, fetus node

IS the node ) , )
wherein a single one of the plurality of elements has focus;

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 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 the
plurality of elements represented by nodes: (i) in the same level as an original focus
node, and wherein the original focus node is the node representing the element
having focus, and (ii) in a selected number of levels higher than the level of the
original focus node;

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 elements represented by nodes: (i) in the same level as a new focus



representing the el enent having focus; and nodes in a selected nunber of

| evel s higher than the | evel of the focus node; and selecting a second
portion of the nodel, conprising: nodes along a path in the nodel fromthe
root node to the focus node; and nodes in a |evel higher than the |evel of
the focus node and coupled to the focus node one or nore branches; and
presenting the presentation propertiesypf eléhé ented by nodes
within both the first and second portlons of the nDde According to a

furth f t h o d ter em
e aoRegl et AR Dol B e eI SRR RO e <
- 4e - 07 M%Yreaﬁ%fwemeqnlmc@ §1§1§a§1‘édqjggth%3éveﬁprai{&t(u§nﬁ th®@sgle@dent the
el ectroni c docunent expressed in a second ital or mat corrprl Si ng. a

host appl i aambenofdeydls b etdhalotheé@\@egﬁthanhwéowsmde,aﬂndst ructure of the
el ectroni ¢ docunent pressed in the first di al erein the
i o ar chi cal ot Page P GERT by Fremi) pifafiiges, i HBin, R Fag
plurality otpat esmmaids 16 N&ishoRaclip@idevite apdodlabdd with ee @leatBiatEnbas a
presentation property, and wherein a single one of the plurality of

el ements h&Eeseyd %Preﬁ@mﬁ% nreppstiesoVithin dhapesy 8atiPhi cal structure conprising a
plurality of leygl §rd§r%é6€§jf&ﬁhtﬁpa§ﬁ§§tp§fcthe Hrﬂre Pet i dﬁovﬁec? Hgﬁe&t% of

nodes, and at Ieas érein eac e f epr esen singl e one

of the el edeliNeingartderafthical finknie,@hdriging: of the nodes is a root node and
occupi es a highest |evel, and wherein a given branch connects a first node
in a first |evel aBseodseprany configmredion | evel direct | y below the first

evel . and wher b AR0 n ARGN:1 SRRRERL TR iR TSRk HRRA WABRN P

between the nodes CONNBC
the hierarchical structure 1nc1udes 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 the
elements represented by nodes: (i) in the same level as an original focus node, and
wherein the original focus node is the node representing the element having focus,
and (i1) in a selected number of levels higher than the level of the original focus
node; 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;



a client application coupled to the host application and configured to:
access the nodel of the hierarchical structure; use the nodel to produce,
in the second digital format, an original script having a set of
presentation properties, wherein the set of presentation properties
conprises the property of each el enent represented by a node in the sane

| evel as a focus node, wherein the fogg&_node{]i’]sMAY ?QQ representing the
el enent havi ng focus; and provide the set of presentation properties; an

out put device; and afuser a e%. co.u?l ed.to .the out utt g_gevi ce. and t.ot receive
the set of present atiBWlﬁ?rﬁ%B 1PR SInIQEmAHQR 0 FeSPQRSE 10, g, PTIBWNAL SRERYy yr e

to: use theyRedin Ae PreSi®oRlihRIfmRAGPRIcldeS tHeQprBdentition p?%;se@ﬁlés WwiRgaRES; and
provide the output commands to the output device. According to a further
aspect of tohiginahsegipti on there is provided a conputer system configured to
recei ve an el ectronic_dqcunent. havi aplurality of elenments _-.4f - 0 7
M AY 2003 expressed i'fi® emr;sgptaﬁpwn?%pqn(gpx% rogmyje ?lg?%t.rcé’g, '%n%ts’n%ldel ectronic
docunent expressed i pravig&hedlight BbhmhndstonR outp@de¥icei Ng: a host
application; a client application coutpl ed to the host application and

¢

configured to: &dwseskington Birther hgpeell ofshe inventian dere s @revided ¢ sethoddot unent
expressed in thte fifhi;t (ﬂ'ig(%iltf’il tfrorrBat vi.a . the host application, wherein the
hi er ar chi c&FCS&P R HFET RO WY AP B rel ati onshi ps between the
plurality of el eggilisg WWoehRrdicldadh swictide wheteial ithe/ Haérasdhivaenitfuchre a
presentation property, and wherein a single one of the plurality of

el enent s hagclpdss spluralitynos chaserats ad defines;hipraschical ealationships BebveeBiBe i sing a
plurality el s 4 r i %.h e Lty of
nodes, and%getnj’ﬁ%gsas doﬁgégl(raa%ﬁcc ,el\é\ﬁg@eﬁ? %3)5%%%3%9&%%‘;%@2#9 g L%Hésr!ﬂhg e one
of the el enkiglésoneastdhablements has ficngl e one of the nodes is a root node and

occupi es a highest |evel, and wherein, a ‘%i ven branch, conn&%i_s a_first node
ina first |evelfomngagaedshafl Hsduerrehical gnoturaicp@pripipg BRIBRIIDHL leyels

| evel , and I e : i chjqcal | el 995N P
bet ween t hémg%gé*s”%(l: g‘?\s%g%? égd]%gar{oﬁ—%ibz? gﬁ%ﬂ?%@eﬁ%@ Eir}r{t()idgl le%% %%olﬁuce,’ in the
second di givlelreif eachatgdeaapresdnts asihgle one of the elements, and wherein a single one

=D

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 in the same level as a focus node, wherein the focus node is the node
representing the element having focus; and

nodes in a selected number of levels higher than the level of the focus node;
and

selecting a second portion of the model, comprising:

nodes along a path in the model from the root node to the focus node; and
nodes in a level higher than the level of the focus node and coupled to the focus node
by one or more branches; and

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

According to a further aspect of the invention there is provided a computer

system configured to receive an electronic document having a plurality of elements



script having a set of presentation properties, wherein the set of
presentation properties conprises the property of each el enent represented
by a node in the sanme | evel as a focus node, wherein the focus node is the
node representing the el ement having focus; and provide the set of
presentation properties; an output device; an r t coupled to the
out put device and to receive the set QﬁepreseﬂlitN5§Ydﬁﬂﬁ£rties, wher ei n
the user agent is configured to: use the set of presentation properties to
produce out put cqnmands;..an rovide the output co nds to the ouytput

v oo, SevSbispsedin pArS oL IRBaLae reSuhb FlrgF e gocunt:d KBS HAT Y o

hi erar chi cglsesdrduzfit Fordia® dBRpEdMed. The hierarchical structure includes

mul tiple elenents, and defines hierarchical relationships between the
el enents. The hiadoat applicationgonfiguned é0:nmay be enbodi ed within an el ectronic

docunent such as a Web docunent,. an 4 0, 7. MAY 2003 interactive
application program ag?esgaﬁheﬁar ﬁh\%?lcfgacquﬁet(gf@%g][eft&?{gg dg%%enélew%s[e Ms a
" present at i fREORESIY " forhbC hwhB¥inbehe? N@hieBicl sBubtdRClde@ds Hedidhidag one of

the elenents has "focus" (e.g., in accordance with the coding of the
docunent byelationshipadretwesn thef plurality ef ¢loments, wheseinegash ddfnthet plorality ofi ew

d h" hod f i he hi hi.cal kncl - f i
model (oo cemeny bB EBFakNAT PpS R IbeRin. F sl el Bty Bcer® °
i ncl udes mgldmdptchds@y@iss ranked with respect to one another, nultiple

nodes, and at | east one branch. Each node represents a single one of the
el enents. One of t he forria@smedel pfthe hiefselicaldrustes spaprisingagplaglity efel in

‘he Hi . . _ . , first
ovel o SefotRbd Yl Epedt o SRTABURPCE HBRAGC0Enbics, B aBBERe bfle®, 11 1S
branch repbesehf ®herelii edchride aepresentsad isimgihone dbftheetements, anddwhereimnmect ed

by the branch, The rm"focus node" is_used.to describe the node.
representi ﬁﬁ‘gien‘éneeP’Le&’@rﬂ"dF%bse? {994 gofle apd ocerpies g@?ﬁdﬂ%n“’é’rw gy of each

el ement re [ : Siteh@y f ocus
node is pr %g@ﬁ%ﬁﬂﬁgn%}ﬂggﬁg g?ﬁl%ﬁeap?%ggerv % 13%%# Segéréi@ere@reddﬁﬂte V?epl)r gg%nt ed by
a node in ackel thetfast levelhand whedeavedch brargheaepreseats 4 hierdrebiedl refatibhship ocus

node may also be presented. Further, the presentation property of each
el enent rebF@@éﬂf@@Wsaorﬁﬁa@Hi%MﬂéF@é? ted nunber of levels Iower than the

llevel of the fo%%ﬁeﬂ%ﬁli%ﬁbn%bﬁﬂe@?o &Eﬁ%;&%ﬁﬂcation%a cHitighréPR3 An _
embodi ment of an el ectroni c docunment delivery systemis described including
a client machi ne coupkeds the ni¢dedof the hiepprchidalstrugiuresl ess communi cati on wit h)
a transcoder proxy. The client, machi.ne nmay, be, for,.e le,, a pal mtop or
handhel d conputer or " W% gllogglstoc%rﬁ'ﬂﬂ?ﬁ é’é%(ﬁleoﬁécaggidé%%(ﬁdr}gﬂn#ti A ¢ e nor y
and/ or progessti hvig@raked bf Ypresth@tib agigmﬁesr, Whersiy tie sQupl gdesentatiegei ve

el ectroni c docunments. Each el ectronic document includes one or nore

el enents, &RFPerticseRmpESesdhe PrPPSIty of sacharlepnent representad tea gode ia thesameased

Socond embadtugnt Hares ey MheRln BF GIR iba8 i Biche BRGNS Bt Mepar i

t he transcadengfscusyand ncl udes receiving the hierarchical structure (e.g.,
as an el ectronic docunment) expressed in the first digital format (e.g., a
t ext - based markup | aPgRMEgeths SetPIREesentRiionProgsitighsi bl e nmar kup | angauge/ XM.) .
A tree nodel of ,;hethi giBechhgal structure is formed as described above.
The tree nodel is used to produce an "original" script expressed in a
second digital faonsmt agemt groupkdstr ithd ioutput adayicegehd Tiee raveivgi theel sstc off pt

I ncl udes the present at{a@ln RIoper i es of tCe elggleén(tighrepresent ed by nodes
m (t) thePESHUAR,OP e%ﬁve?P@ier}é?F"a&eB HSORBRIBC Hhd (ti) a sel ected

number of levels highgs thdadt dfiiRedetMiBbn ProfcifesOtol SHobdde MEMscdmﬂsn&ébe
ded (e.g , tot

original script is then provi he client machine).

and
provide the output commands to the output device.
According to a further aspect of the invention there is provided a computer

system, configured to receive an electronic document having a plurality of elements



The nethod may al so include receiving an event, wherein the event signals a
change in the elenent having focus In response to the event, the tree nodel
tray be used to produce a new script expressed in the second digital fornat
The new script Includes the presentation properties of the elenents
represented by nodes in (t) the sane level as _a "new' focus node, and (tt)
a sel ected number of levels higher thapethe vaMANfZBﬂg new focus node The
new script is then provided (e.g , to the client machine). Athird

enbodi nent of the, view depth.nethod, which be emodi ed within,the
client mac ﬁi‘l?féf’se&l‘fb? ﬁ&%gI£QEMP?@ tﬂ@f%?ﬂdﬂ%éﬁ“é@}l%@%ﬁ GERFEISED R ¢ he
tree nodel : D sbiucture as descri bed above The

present ati gﬁgc[?trngglé %a?giﬁvﬁﬁ?hﬁﬁh?ﬁg original script are presented The thud
met hod nay al soalhostlapgBcagengr ati ng an event in response to 0 7 MAY 2003

The. event iy b8 HPUARRLGIOR cqupIed  the Bt ARRLAIAE A FOREITERS mew St Lot
expressed in the secqndsdh bickabn bOLTRWASE HECIURHE BOIOR chpRRTRel as

descri bed above, may be received 11 the transcoder proxy). The

present at i the firsblégital dernvat tvia thet hest @W’i@éﬁonpwhﬁwﬁl the hieesgelrieal ostruatuse anch

i sol at i hod . f ting the hi hi cal struct i s al
doscr 1 bed. et il Fiaea Bs Aan e B Bl e s BaiB ohed. cme
enbodi ment yf piaditEOMdemaits Bis 4 prebstiRonaR6LaS), BAd Where £&idiglddreadf thé ruct ure

and form ng the nodel of the hierarclucal structure as described above. A
first port pbmalgy of plemepisdias farusiel ect ed according to the view depth nethod,

i ncluding: (i) nodes. n the | evel as the focu n Il odes in
a sel ected nunber of f?’Bb&’B“f??%ﬁé‘Pe k{ﬁgﬁc ! aé ﬁ? \9@% %?lplﬁﬁgm? %C@gﬁarl]ﬂtdgf A
second por dvely Ahkéd«ifHOfShect So TRk Eflottiér, a8 ATty Joft Boddde alkd anddast 8a¢ at i on
met hod, including: (i) nodes along a path fromthe root node to the focus

node, and brangh.nshersin each node sepressis: a single aneeol hgegleraents,ands wherginndde and
coupled to C [ es. sent at. i

properties Sbgﬁe%eérr%fltthg %ggﬁéﬁ}és%{rh%ég'o%%%agésﬁ%g t Flﬁﬁ E%tlﬁ;e? ’h%{af ‘?bésrtg&a%d
second por givendraichtchensustefirsanedginesrst kel tdfaeseeondirodeanta levelalitestiyv t hi n
both the first and, second portions of the nodel, the, presentati.on property
of the el eRENW ﬁ%sg’vgslevé]e@%vh@rﬁ@ 9368 OT35H SCRFRSF e BisrachiFaigr RNt ed
Two enbodi geRfesn e fICOETUAEE] BY ScWsdR! OYi ng the view depth and/or branch
i sol ati on net holgls for presenting a hierarchical structure are described

Bot h enbodi nents of tbe tiwompdé¢leto mrpducemin tied smiend digit] faympdtj emtorigmat oupl ed

to aclient a i cation The host applicatjon and the client application na
be separ at & 1? e %F@g?gﬁéesﬁ’éﬁaﬂgyéﬁ%’i@d ‘?ﬁ‘er@.n, uffi ﬂ%)pr%EWﬁP?%neouslz

Wi thin thepepRRIt RbmpYsdsait pRipeRP Ot caRIIdhat rSitediedts a héde @AEOBARe a b
browser The client application nay be, for exanple, an assistive technol ogy
i nterface levebes i fesHsawidaewhereint the feanspiedens Hipsnasde represendag the igleaient chi cal
structure %gvi%%ccruis,b%g above In other enbodi ment the hierarchical structure
may be externa 5ot he conputer system and the host application may be
coupl ed to access therdvidy tAe 6éti of pessiitati®r propertie) Z MpY 2003 The host
application is coupled to the hierarchical structure, and accesses the

hi erarchi cal st RuEBPuEdevitfeapdst application forns a tree nodel (i.e., a
tree) of the hier hj tur I fi i of nput er
system the treg rﬂgeegi %%Z& V\AC%thHég #)hzh gg{p%ép%{v?%eat%?%ﬁg gfvter iehee ?ﬁclggdes
nodes and praachiien propettss wheedn deaiser dgenvisdenfiguredlispl ay a portion of the
hi erarchical structure, the client application accesses the tree wthin the
host application TheY&¥ F@nieté’ﬁmr?ﬁ?ﬁﬁaﬁ B PERRPTAGSHIOARIOHYRE QHIBW SRIPTANY et hod
descri bed ghgve. In this case, the set of presentation properties includes
the presentation properties of all elements represented by nodes in the
sane | evel as the fopwvidotie oufpuecarnands tptissanpuettdeyicepr operti es may al so

i nclude the presgentati roperties. of all.elenents represent.ed odes in
a sel ect ed nunbglﬁv%r?]t fig%ég%t %le@ﬂg? Sf%gﬁes%t@a &/%‘I’ Cﬁﬁpl?ﬁ’ég)f 8213}5”15 []1 The
set of presgidtale 49 ppéseRei! iR HTBMrchicaP sirfihiédachies AR R, Rh@perti es
of all elenments represented by nodes ma sel ected nunber of |evels |ower
than the | égBnresdiicrapidabeelationsbips beiveccn| the stemgpl. | The hipsarghipalastaistebody a
conbi nati o f d h,l [ t i.hed above.
The ol ent u3pP} AT FEhiR B YALBEE Al 5B IR0, SEaRRHRCt 012
user agent of the conputer system The client application may function as
an interface between the host application and the user agent The user agent
may function as an interface between the client application and an out put
device of the conputer system The output device may be, for exanple, a
Braille display or a text-to-speech converter The Braille display may be

- r



device. As a result, the portion of the hierarchical structure is displayed
or otherw se presented by the output device. In the second enbodi nent of
the conputer system the tree resides within the client application. The
client application accesses the hierarchical structure via the host
application, and fornms the tree. The client aﬁgjéi cation accesses the tree

to forma set of presentation properti_gg_as d erAaﬁZ@ﬂﬂ/e, and provides
the set of presentation properties to the user agent. 0 7 MAY 2003 BRI EF

DESCRI PTI ON OF THE DRAW NGS Ot her objects, and advant ag of the |[nvention
wi Il becomdMEIHEHY & ARPLGAERN PrOgEh @r BrBan dividsqitg seelions| 3%08@?69%5@% and

upon T ef er oGReliid'GroBeOTHARN Ay BeArhAdS or1h Mhchilh. Kidiald ghd ot ik ook

di agr am of system tly used to provi el ectronit cunment to a
client naclelemgntshag “PeisS (@ gal incdccoidangeawitb fthawoding axdi the mocwherdt by st em f or
provi di ng el ectronj ugocu nt to a client machine, wherein the electronic
docunent hddt r’myéiegq WP structure, and wherein a tree nodel or "tree"

|5 used 1o 1 epreefik dhibBditdl BF & PR depitl LURLMOE (6 prsthrifiy B iekchicpcument
g 3 is a diagramof an exenplary tree of Fig 2, Fig. 4 is a diagram of
t he exenpl atryctureeénabidesi fprirfguat medeli (d.gistar &tee nsfruchure)s of ube uleranthicahe tr ee;
Flg Sis a s{rlugt\tllvre(.: h’?’flé moofdefjlnn%lu%ggj?nclllilt?ﬁg tlev%ﬁs r%n'l'(g %vri]t%hregpse%{ cg iogg ';'mot ctarr,md For
multiple nodes, and at least one branch. Each node represents a single one of the
elements. One of the nodes is a root node and occupies a highest level in the
hierarchical structure. A given branch connects a first node in a first level to a
second node in a level directly below the first level. Each branch represents a
hierarchical relationship between the nodes connected by the branch.
The term “focus node” is used to describe the node representing the element
receiving focus. The presentation property of each element represented by a node in
the same level of the model as the focus node is presented. The presentation
property of each element represented by a node in a selected number of levels higher
than the level of the focus node may also be presented. Further, the presentation
property of each element represented by a node in a selected number of levels lower

than the level of the focus node may also be presented.



presenting a hierarchical structure; Fig 6 is a diagram of the exenplary
tree of Fig. 3 enphasizing nultiple levels of the tree, Fig 7 is a flow
chart of one enbodi nent of a "mew depth" nmethod for presenting a

hi erarchi cal structure, Fig. 8 is a block diagramof a first enbodi nent of
a conputer system enploying branch isolation ﬂa?ndM(AY @0 FHept h net hods for
presenting a hierarchical structure, andg 0 0 7 MAY 2003 Fig. 9 is a

bl ock di agram of second enmbodi nent of the ¢ uter system of Fi.g.

Whi 1 6 the i nvent | BR SROOGRDE ARG OB g B SRBHY ST e aritutings  ve
fornms, speci fj | : - - ' e

dr aw ngs loandél%/‘\aﬁgl } ﬁ%ﬁ%@ e(? t%’:l gi ge(r:ﬁ?ft‘)veu%ﬁ?)rrl §J(3% a? Péﬁu\ﬂtmﬁgﬁoolﬁe\g% ﬁ?\dc? gor(ge? ood,
however, t haprokf1eThl disht@sclafsimepbaifbieskatplecs paliitopor upchéla cam@utedbr a

intended to limt the invention to the particular formdisclosed, but on
t he cont r ar ywireless Gommavni¢asionidsviee watb ienitedimemasy ppd/enproenssing sapabylslyedbe  and

b Ser e By RS bisleh o et oS53 %, BBl ERE M padbhRh O
OF PREFERRED MR M IR bBmerts! shdds mﬁsége@hﬁggﬁ@na@ﬁ?lqenma | Ieak.pafeda

system 20 for providing electronic docunent 12 to a client nmachine 22. In
general , el embrkapilangiagasuehtas HIMiasr exténseiamaikupadngaibga)dMLE i ncl udi ng
mul tiple elenments, and defines hierarchical relationships between the

el ements. Electronic docunent 12 nmay be, for exanple, a Wb page, an

I nteractive appl i gatl gl dliodlfeh 6Pt viewPlbptl xg]j%ﬁ1%§,;\klglc$m§{pal9‘é{e\%r§;§gfe? 'ﬁ\'{@ out

by a user in order to obtain user informatio

sections. O {heflansReabH pi6xy] scliiés RReivingrthedieripdlcal strpalsl@p., e0fPelt@fonid
handhel d conputer, a personal digital assistant (PDA), or a wreless

comuni cat i ofecymentexprasrgd imihe st aligitahfaradt (enor tpxtdrdedmapiupdangiaggsuch as

capability. he enbodi nent of Fi e{;% li,ent nmachi 2 includes an .
output  devi cHTYE SEpRPETERug oo e M Lo e sb o Bl et Sar B iy
device with [jntd 8HdEESHdRbSAPRRI thdeth®R] PulsBo (H6Mice 8n 24rigBl" 8drgR | ncl ude
a speaker for producing speech

expressed 1n a second digital format (e.g., a scripting language) The original script

includes the presentation properties of the elements represented by nodes n: (1) the same

level as an "original" focus node, and (11) a selected number of levels higher than the level

of the original focus node The original script is then provided (e.g , to the client machine).

The method may also include receiving an event, wherein the event signals a
change 1n the element having focus In response to the event, the tree model may be used
to produce a new script expressed in the second digital format. The new script includes
the presentation properties of the elements represented by nodes in (1) the same level as a
"new" focus node, and (1) a selected number of levels higher than the level of the new

focus node The new script 1s then provided (e.g , to the client machine).

A third embodiment of the view depth method, which may be embodied within the
client machine, includes receiving the original script derived from the tree model of the
hierarchical structure as described above The presentation properties within the original

script are presented The third method may also include generating an event m response to



. I'n the enbodi nent of Fig. 2, system 20 includes internet server 16 and an
interimserver 26 coupl ed between client machine 22 and internet server 16
Interimserver 26 includes a transcoder proxy 28. Transcoder proxy 28
forwards a request for an el ectronic docunent (e g., docunent 12) from
client machine 22 to internet server 16 As descri bed above, such a request
typically includes a uniformresource |ocat @7(%)2033 docunent 12

speci fying the Internet protocol (IP) address of document 12 and the nane
of the fil e wanhpithwhereiaheiemnt sigizald atleangein thereleateni bavirg fobes Docaverhayl 2
and provi des docunent 12 to transcoder proxy 28. Transcoder proxy 28 .

recei ves dodgpsedenesydorfliettaasooder rraxy e The Bew soriptaexpresssd indhegacong Aigitehown

AR Y g A L R e

? her con angRscig freky)f mlg'?ﬁéeli'tﬂ@n%g)eﬂ%m%% el scrpfRRG bSYyfesbited., San
ose, CA), portable docunent format (PDF), and advanced function printing
(AFP) . ~ ? MAY 2003 El ectronic document 12 includes nultiple el enments
representing docunent structures. For exanpl ﬁ el ectroni ¢ docunent 12 may
be a Wb page ind BEPayiselabag method fertpresenping Bighugsprehiophsiiptuesas alionks,
ists, tabl epe ARG/ he LIRYRSM NS AlR TR HeRRYIEN. bR, er archy,

t]
and el ectroni'c docuinen efines hierarc ionshi ps between the

el enents. ElegHoliRiing ofihe dombinatieh MBMdeeadceRinpIBOhRthréical stri@BreSht USiMAE .
Transcoder proxy 28 parses the elenents of document 12, forns a tree 30,
and stores tthemodd of iedreprehicplesdrugyrg as despréhsdabayn oA st portionsddhe medel e

hi erarclucal struycture o ocunment ..12. .. Transceder, .pr .uses tree 30 t0

bt oduce scr iEEGy dtiding lo G U Rb Bendi A0GRNE A IRE S bE B Ll o,
(e. 9., a VelRohiQWaE andPR) ndddd indNseRicRAMAMBeHENERds Michél tRarfihe ¢l SBRHKREAs 22) -
The scripting | anguage may be, for exanple, a subset of the digital fornmat
i n whi ch trardeodesecopdmoyti@ftrcmpdad s sttrctedentorddgfte tm lirmobnswaticenetbpd,16
(e g., a subset .of } , XM, , POSTSCRI PT, or, P %ﬁﬁln oduci ng the
script, trani8dodiag 1%98 ésn%yaﬁvmwg?%ﬂﬁ%@% 8_%11565% m1fﬁ<18318é?§rlaﬁi c
docunment 12 {y018,00¢hanQh&Mello? 1R TBERG0AE SndPoquplddQBYIRALAs rRJa%?%@BPhﬁre
experts group/ JPEG format to graphics interchange format/ G F format from
JPEG and G Frimhest Fhetpesoaliedpropertios ofplaphite spRyenttdbymaddestvathin Boh ther i pt
may al so incJude audiq data files (e g., wav files), transcoded Brajlle,
and/ or unf orlitAEderERPorin: A B SiSRL 1B Presried r Wit eEERRE 1 i bath

' present at i g REPRA {okond JdHiodY FIWTHBI4LAN f@&ﬁ£§ bpdty Hr¥igeIGhaent may
be a val ue (g?gé, a na%% %r ??fﬁe 0 ﬁ%b % gnenf(%égla yunctiéﬁ“{qe g., one
or nore i nstrepretdnaxdsbyche sfoahedeandsbareiectivaly presetgalit ed i n order to present
the el enment) Transcoder proxy 28 may, for exanple, translate an inage to a
set of draw ngs corrunands used to present or render the inmage. In this

ot ot dr ani ng consaniPRURR Y bl bERA% Aot M RguRaLAe) LD

e’ 'script
produced by kdlatisCaeBodPioppieseBing AdhdigieBichneruptuasasdadcrided pRepehibodindts t he

el enents within a selected portion of document 12 Transcoder proxy 28
provi des t heof phaorpiaaersysterpanaide pshast appgatigoeonpled ¢ p ehiend applicafien r Eeehestd

script, user_agent 32 .of glient chine .22 producges _presentation
ot ormat i on citopdty e el CRRHERGRS (SRR AC R R BRR IR P pxcouted
i nformation (36.,hﬁmrusgslgﬁmgtah&sﬁsgqoamrﬂﬁmkcot@umﬂtsmmdwé E@stgf]%l_idﬁtign maylbe, a
di agram of an exenplary tree 30 of Fig. 2 representing the hierarchi cal

struct ure offomexaommiesp¥nbibregvsel eldtercheamtepibentive mayl®, forTeeenide, dnrsbigdes t he

el ements of dqcupent 12 an onveys .the hierarchjcal relationships between
the e ement s eigs et o BT <FbRnintany LELPENle Py HudRas Bisbie Bt o
graph whi ch GRRhA RSAAEHIIdrBEYd Sin@khef ¥HbESmeAtsItha PikrArehBalSGABREd hGy GL agr am
consisting of a finite nunber of "nodes" or "vertices" joined by I1ne

segnment s cal ¢xaindlbo drecepitcosystauged the ostappheat@dngy bpbouipkddo geaphihien
which it is possible to forma "path" between any two nodes or vertices. A
circuit or cyerEliQl srysiita which begins and ends with the same node or
vertex Tree 30 of Frg 3 includes nodes 40 and branches 42. Nodes 40
represent the el enents of docunent 12 Nodes 40 exist at different |evels
with in tree 30 Each branch 42 ntercom ects two nodes 40 at different

| evel s. Tree 30 includes a "root" node |abeled "0" at a level 0 of tree 30
in Fig. 3 Node O is the "parent"” of nodes 1 Aand 1 B at a level 1, and
nodes 1 A and 1 B are "siblings". Nodes 2A, 2B, and 2C are "children" of
node 1 A Sinularly, nodes 2D 2F are children of node 1B. Nodes 3A-3C are
the cluldren of node 2A, nodes 3D 3F are the children of node 2B, and nodes
3G 3l are the cluldren of node 2C. Nodes 2D 2F and nodes 3A-3l have no
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Fig 4 is a diagram of exenplary tree 30 of Fig. 3 further illustrating the
structure of tree 30 As descnbed above, node O is the root node of tree 30
Tree 30 of Fig. 4 includes a first subtree 44 and a second subtree 46 Node
1 A achild of node O, is the root of first subtree 44 Node 1 B, the other
child of node 0, is the root of second subtree 46. Su?ﬁ;ee 44 i ncl udes node
1 A the child nodes 2A-2C of node 1 A andgt y | des 3A-3C of node
2A, child nodes 3D-3F of node 2B, and chil d{}im&ﬁsl of node 2C Subtree
46 includes node 1 B and child nodes 2D 2F of node 1 B Tree 30 of Fig 4

al so includes a tRhind subt.ree 48, a.fqurth.subtree 50. and.a fifth subtree
52 "Node 2 a chilesr FRUGRRRA oo o Ui fh E i bl Sl oe a5
i ncl udes nodgerdAhaAPstaRtrd TIRARSt AMiBSHER foRRdILtrdfmbBsIgi.€b trad)@rfiRr ¢l ul d of
node | A, ~s the root of fourth subtree 50 Subtree 50 incl udes node 2B and
chi | d nodes l8@ahicel stnotize. 2B aNarder2i@dimérd of Hieradmpluicr dystdm,ribelged repides s t he
root of Cifih subtree 52 Subtr 52 i.nc¢cl udes,node_ 2C and chil odes 3G 3l
of node 2C W‘ﬂllgﬂ@wsmwcme@@é@?éﬂ%{fgﬁ godaseng Sngesars %&?&ﬁg‘“ﬁ by an
author, a single one of the elenments of docunent 12 initially has focus

W thin docunent 12. In Fig. 4, the elenent represented by node 1 A
initially has foclusrdefso Bisplhy B@oRa®f tHedderhithival #rnudeiré@ithe dighoapplichgorf ocus,
nodi fiable via user input, is used to provide a select portion of docunent
12 to cli entacagsser the reewithimghehestepplipatioe Bresghieht dppbicattdngnayembesty, the view

transcoder pyo 2 t.rapsl ate the selecte ortion of docunen 2 from
one. d g tal iegtvp ol atetibEffio% Cla it B EoficpMoR bt EREE RIS ¢ an
in a scriptifesehasfiod @a%emagl 8f Al AefleRY rdp3QenBd 8Phod? if BrclamededERs DeTYSART )
within client machine 22, and provide the script to user agent 32. The

branch i sol atdden Thesdiof piesaitaitbe profetrteas mhayi algp iaclpde thefpresamtahen poptrtias dbalbf
the tree (e.qg., node O of . free 30) tqQ the node resenting the el epent
recei vi ng f&g%‘?mﬁﬁmé?&%{’ﬁé‘,mqeﬁ 22 aFleptod by ahienels P Gan et Ohile | A
initially hagfOais 3he 489EplebahBARYSRicsRRh hisd AMHA R G Aalioh 2 B
is a sequencecof nodeseggonPﬁg§E A ?Bﬁhoﬁg EY9N a tree g?rﬁc?dre?“?ﬁg}%
can be only afdl ghahdnts represérhel hoaddesn odesdetainundichef lendsRwen tlidnahé¢ teeel. ol n
Fig 4, the path fromroot node of tree 30 (node 0) and node 1 A is the node
sequence (0, %he eurradeyrBischentaprhtausn mavtabosmiods aicaabigaen phihis rienydene

el enent s regﬁ%ﬂﬁgﬁ%qyﬁ%kEﬂgﬁﬁmﬂkﬁﬁgl%Q%b@@Jh fromthe root node to the node
representing The el enent recer ving %ocus, as well as the nodes of any
subtree of which the node representing the elenment receiving focus is a

root To invoke an elenment is to exercise a Fresentation properly (e.g , a
val ue or functi onyhosliephappiraipairordss the gl BreseéstonmroRsrics trpgser agenief 4,

transcoder p 0 12. f tree. i rchi cal
eprosent at | g chpPaek GREHE T R ddioR Aty B dhn gt SR B d LMRAECNER,
docunent, angpphesieortandale iph@seNThaudOkn0mad @aidients dRintdNade béthedRihe
represent a table el enent of docunent 12, and m-Cally has focus as nd~cated

m ~ | MAY doogapplgation anddnduiu dpder eftbeeomputertsiisteme dde outpuhAseesdesy Bt oxy
28 may carry.out the anch, i sol ation .met hod, dependgnt, upon,.receive

ol iont dat o Fpg i R BL- bRt snt ERED, BN ORI SR e s e,
from the roopup@dRvide bOcHIR BOA@ Al chh RS 8018 , b NSerh BB PémIa8ERiofi NY
focus, as well as the nodes of subtree 44, in ordéer io produce script. For
exanpl e, t hetesiperenvisndpmpsentsy bye wodegedt may alsafiecaon a$ areinpiiach betsveehe
HTM. t ag "<BﬁDY>". Trﬁnscodqﬁ Eroxg 28 ni i nvoke the el%gent represent ed
by node 0, t HEFEEY WBRIEUAP AY EhEPYEI Qe LBESPIPUET SYHiEM el BFL TR0 der
28 may or rm-Meﬁ@rtex*aﬂl?le‘ﬂg@péebl?—tc')‘-ém}%grléf.a}fﬂg spddclt-RfteRCednRErer TG, Rrement
represented by node A may have a value which is the HTML tag "<TABLE>".
Transcoder pexxypl@deripympuizkee bhehoadedmemphyseptip sieileegedoyen@de, d perninhartigby
obt ai ning the val ue "<TABLE>" of the elenent. Transcoder 28 may include the
"<TABLE>" vaPUmpPArarhedisayledhiser whe pemiol pieryde @ semyenpipial init devisgaieh £5 A
receiving injti c i e I j out the
branch isoIab%%%i%%ﬂﬁ%§§”§?géggbég§£%$gﬁgxg%e§§%E{ﬁ%%ﬁgngrwﬁ%§&¥ﬁggglenents
of subtree 44. Such invocation results in the row elenents of the first and
second rows of the table, and the header elenents of the table. Transcoder
28 may include the row el enments of the first and second rows, and the
header el enments, mthe 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 elenents within the selected portion of
docunent 12. Transcoder pro~.y 28 prow ides the produced script io user
agent 32 In response to the recened script, user agent 32 of client machine
22 produces presentation nfotrnation 34 User agent 32 uses presentation

. o o .



,a relatively small display device with limted display capabilities. Qutput
device 24 may al so include a speaker for producing speech. Referring back 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 pointing device such as a nouse, or a speeﬂ:?-MAYezﬁ[j&onverter. A user

i nput via input device 36 may cause useg agent 32 to generate an event. The
event may result in a change of focus wi'thin docunent 12. For exanple, the
user may cl ipsepeatigsdo peoduce owpuboirineandsand preiides the outputxwmnands pothe putpmy

el ement of the.tahle no urrently receiving, focus, .thereby changing the
focus to théeVhy gﬁérfésd‘ﬁt’ g’le Hoﬁé)"t%@é?le‘ﬁg’hi‘%b?tw?‘gﬁlq (ﬂslﬁ?ﬁé Oﬁ,oaﬁgﬁ‘rsgagent
32 may provi anscoder proxy 28. The user nmay al so press a
key which t a%? %§$9p%%%§ﬁﬁéﬁgﬁﬁext link in docunent 12. It is noted that
client machine 22 may include other input, output, and/or inputloutput

(1/0O devices not shown It is also noted that input dev ice 36 and out put
devi ce 24 may be [a tevsesprbembodonerif die computer aystamnspe iehresidgs wethipHhe plient

converts digital signals.representing text to speech and al.s onverts
cpesch to. digPieasa ghs et BuAkeiin Mgt eee R RER iRt T TR devi ce
w uch i ncl udgsiigtioh St folthS ik &%e SThEARNARSHIREEGPIResd&Ethe IBP Y foMh @ sBf ISSUT €
applied to thé display screen (e.g., via a stylus). In response to the

change i n f gresntatipapsperties apdarybaithborg, and ppphdes teseboiapredeniagioh gtaporties

met hod usinq the el enment currently receiving focus, thereby responding to
the change iA HeRSEE28 pr oduci ng new scnpt and provi di ng the new scnpt to
client machine 22 In response to the new script, user agent 32 of client
machi ne 22 may produce new presentation information 34, and use the new
presentation information 34 to issue new output commands to out put device
24. For exanple, ni Fig. 4, should focus change GO Il the table el enent
represented by node 1 Ato the row elenent of the first row of the table
represented by node 3A (e.g., ma 0 7 MAY 2003 18 an event generated in
response to user input), transcoder proxy 28 may reapply the branch

i solation nethod. 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 3A is 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 nent of a "branch

i sol ation" nmethod 60 for presenting a hierarchical structure (e.g , an

el ectroni ¢ docunent such as a Web 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 elenments and defines hierarclucal relationships between the

el enents. As described above, each el enent has a presentation property, and
a single one of the elenents has focus. A nodel of the hierarchical
structure is fornmed durilig a step 64. The nodel includes nultiple |evels
ranked with respect to one another, mnultiple nodes, and at | east one
branch. Each node represents a single one of the elenents. One of the nodes
is a root node and occupies a highest level (e g, node O in level 0O of
Figs. 3 and 4) A given branch connects a first node in a first level to a
second node ma level directly below the first |evel. Each branch
represents a hierarchical relationship between the nodes com ected by the
branch The nodel may be a tree structure. In this case, the nodes mlevels
| ower than the | 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 mlevels |ower than
the |l evel of the focus node and coupled to the focus node by one or nore
branches may thus be described as "nodes ma subtree of the tree
stn,icture, wherein the focus node is the root node of the subtree " 07
MAY 2003 19 During a step 66, a path in the nodel fromthe root node to a
"focus node" is deternuned, Wherein the focus node is the node representing
the el enment having focus. The path is a route fromthe root node to the
focus node fonned al ong branches. The presentation property of the el enent
represented by the root node is selectively presented. For exanple, the

hi erarchi cal structure may be a hypertext markup | anguage (HT' IvIL,)
docunent, and the presentation property of the root node may sinply be
"<BODY>". In this case, the presentation properly of the root node conveys
little information, and nay not be presented. The presentation property of
each el enent represented by a node, other than the root node, along the
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.0 7 MAY 2003 20 represented by nodes in a variable nunber of |evels greater
than the level of tree 30 containing the node representing the el enent
receiving focus and/or el enents represented by nodes in a variabl e nunber
of levels less than the level of tree 30 containing the node representilig
the el enment receiving focus. In Fig. 6, nod nts the el enent
receiving initial focus according to the 332 ﬁyg?gggﬁﬁent 12 by the

aut hor as descri bed above. Transcoder proxy 28 ma out the view depth
met hod by i nvoking the elk : it and 1 B mlevel 1
of tree 30, the level of tree 30 contalnlng t he node 1 Arepresenting the
el ement receiving focus. Based upon the client data (e.g., the capabilities
of client machine 22 as conveyed by client nachine 22), t r anscoder proxy 28
may al so i nvo@hcrrréaje@lseﬂémdsamms oS dwtieénion wdtibecoms agparant uponacadindde of

| evel s greater thagg gy 1.of free 30 nd/or i.n a variabl e, nunber. of

| evel s [ ess [PHaHngdglayic d‘?“’i’%?"“&?ﬁﬁﬁ?f”ér clerenesig ﬂieraﬁﬁ%r%@éfngp%&'ﬁ}’gﬁg“ Pk es
the el ements represented by nodes mone | evel greater than the | evel of
tree 30 containing the node representing the el enent receiving focus, and
one | evel |ess tlHg ke Ulekeliagramtodiarysignicheentlydsed eppresidatn elgctrdrec el ement
receiving focus (e g , .based upon the client data provided by client
machi ne 22). 0A§nﬁ§d%a£h%ﬂéﬁm*¥ﬁ 6 represents the elenent receiving initial
focus, transcoder proxy 28 may carry out the mew depth nmethod by invoking
the el enents represented by (i) node 0 in level 0, (ii) nodes |A and 1B m
lLevel 1, (iii) nadgs) dA-blscu dia%r@fﬁ&if a embbEnRheoRIdyseRPioe pRIIMEL Eyctiage 0
may have a val ue ich is the 1-1TM, tag "<BODY>" Transcoder proxy 28 may
i nvoke the elosnment te ephensf,emﬂcbmeb\yllmldéh@electthmroectsyumbntdlaﬁ|artgermglcehl ue

" <BODY>" of he e oder a th

valie in the DEMTAng Reegirahir mpas) SE B chond REsad e Ml e
which is thefrfldMiedRdic doedBbfe>" Transcoder pro~.y 28 may invoke the el ement
represented by node 1 A 21 0 ? MAY 2003 thereby obtaining the val ue
"<TABLE>" of the elenent Transcoder 28 may choose to include the "<TABLE>"
value in the scri §§ dlcat toth ser F cl.ient machi ne 22 chat
document 12 i ncl d% sz %$€m~ AE ¥ ﬁ“?ég Wsénted by node 1 B may have
a value which is the HTIVIL tag "<LI>" for list. Transcoder proxy 28 nmay

i nvoke the el enent represented by node 1 A thereby obtaining the val ue
"<LI>" of the el digmn s aldisgrsmadelic &8mphyy iracdfitg 3 tineher dlistrativalhgetraetutehe
script to facilitate presenting the list. The elenent represented by node
2A may have ¥ H&féfe wiuch is the HTM., tag "<TR>" for table row. Transcoder
proxy 28 may invoke the el enent represented by node 2A, thereby obtaining
the value "<TR>" of the elenent. Transcoder 28 nmay include the "<TR>" val ue
in the script to Fipds zat fow ehdrhef dns embodlingdnt effd "bidehigidatidd" hiediodttbe t abl e
el enment includes the first row The el enent represented by node 2B may al so
have a val uePTffibng p Siraehipahitruetd: " <TR>" for table row. Transcoder proxy
28 may i nvoke the el enent represented by node 2B, thereby obtaining the

val ue "<TR>" of the elenent. Transcoder 28 nmay include the "<TR>" value in
the script to indFigas & 4 @agram of3ed ex@fnpldry €8¢ of g aepRiAihulupe ead ef

el ement includes the second row. The el enment represented by node 2C may
have a val uethe4BEADER>" for tabl e header. Transcoder proxy 28 may i nvoke
the el ement represented by node 2C, thereby obtaining the val ue "<HEADER>"
of the elenent. Transcoder 28 may choose to include the "<~pDER>" value in
the script to indrigate 4 QoW BRartsRIne@intoHIngM o BGHEWN GeRR" ﬁ@%dtﬁk}qx&s@hh@g a

el ement includes at | east one header. The el enents represented by nodes

2D- 2P may halveraydhaaésingfiurki st i tens. Transcoder proxy 28 may invoke the

el enents represented by nodes 2D 2P, thereby 0 7 MAY 2003 22

Fig. 8 1s a block diagram of a first embodiment of a computer system employng

branch 1solation and/or view depth methods for presenting a hierarchical structure, and



obtaining the list itemvalues of the elenents. Transcoder 28 may i ncl ude
the list itemvalues in the script in order to present the list. As

descri bed above, transcoder pro~,y 28 provides the produced script to user
agent 32. In response to the received script, user agent 32 of client
machi ne 22 produces presentation information 34. User nt 32 uses
presentation information 34 to issue oujgout (ﬂ)m Zﬁut put device 24.
As descri bed 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
docunent 12. In response to a change in focus, transcoder pro~.y 28 may
reapply the vi ew Kigp? b afeleskodiagrammy arsaeond) earhodiment of @ﬂtcplypiﬂfébéist;finhgf Figcus,
t hereby resppnding to the change in focus by produci ng new script and
providing the new script to client machine 22 In response to the new
script, user agent 32 of client nmachine 22 may produce new presentation
information 34, and use the new presentation information 34 to i ssue new
out put cor r unandsWhde thetipuintide v sisceplibleFo varampédficationdamgl Gternsiive fanfspcus
be changed from,the table e] enent represented by node 1 inlevel 1to a
node in | evelPeafip smbafiznemﬁd eregfare,oRm by st ofgé%@P'&tlﬁalq fﬁ\awgaawg ¥illo user
DL " BnSOdE D, BEQTnY RO 1T SRRR! Yo Bt HERER (ROl NRE 0T
proxy 28 may 1 nvoke the elenents represented by’ nodes’n reverl i a,
nodes 2A- 2F)deBakedestp@tiof tiRratap@biot intdndsd af lifilt Kienhvermion e artRalaE fstiey ed
by the client data provided by client maclune 22, transcoder pro~.y 28 may
al so i nvoke dippdossfl it an he eopirametie srfersionns theeovealhmegdificatising, gaumiséantsodnd

i n'a vari aol G eAtRe: o e afuf e sl AR afe el I B TR ren SR SR e o,

user agent 3gpERdRIfMsde new client data to iranscoder pro~.y 28. The new
client data rmay be generated by user agent 32 morder to increase or reduce
t he amount of detail presented, and may be generated mresponse to user

nl put In 0 7 MAY 2003 23 response to the new client data, transcoder
proxy 28 may change the variable nunber of |evels greater than the |evel of
the node representing the el enent receiving focus, and/or the variable
nunber of levels less than the |evel of the node representing the el enent
receiving focus. Fig. 7 is a flow chart of one enbodi nent of a "view depth”
met hod 80 for presenting a hierarchical structure (e.g., an electronic
docunent such as a Wb page, and intercative application program or a map
divided into sections). During a step 82, the hierarchical structure

descri bed above is accessed. A nodel of the hierarchical structure is
fonned as descri bed above during a step 84 During a step 86, the
presentation property of each el enent represented by a node in the sane

| evel as the focus node is presented, wherein the focus node is the node
representing the el enent having focus. The presentation property of each

el ement represented by a node ma selected n Lunber of |evels higher than
the Il evel of the focus node are presented during a step 88. The branch

i sol ati on nmethod, as descri bed above using Figs. 4 and 5, and the view
dept h net hod, as descri bed above using Figs 6 and 7, may be conbined (e.g.,
such that the presented portion of electronic docunent 12 is within the
presentation capabilities of client machine 22). Referring to Fig. 4, with
the el ement represented by node | A receiving focus, the selected portion of
docunent 12 LISII1g the branch isolation nethod may include the el enents
represented by root node 0 and subtree 44. As described above, output
device 24 may include a relatively small display device with [imted

di splay capabilities, and subtree 44 may exceed the display capabilities of
out put device 24 In this case, transcoder pro~.y 28 may invoke only the

el ements nthm a sel ected nunber of |evels of subtree 44 The sel ected nunber
oC |l evel s may depend upon, for exanple, the client data which conveys the
capabilities of client nachine 22 (e g , nmenory size, processing
capability, display size, etc ). Transcoder proxy 28 may first carry out

t he 0 7 MAY 2003 24 branch isolation nethod, thereby selecting the

el enents represented by root node O and subtree 44. Transcoder proxy 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 |evel of tree
30 containing the node representing the el enent receiving focus, one |evel
greater than the level of tree 30 containing the node representing the

el enent receiving focus, and one level |less than the | evel containing the
node representing the el enment receiving focus. In this case, applying the
view depth nmethod to the portion of tree 30 selected using the branch
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, The el enent represented by node 2B May al so have a val ue which ~s the HTM.
tag "<TR>" for table row Transcoder proxy 28 may invoke the el enent
represented by node 0 7 MAY 2003 25 ZB, thereby obtaining the val ue
"<TR>" of the elenent. Transcoder 28 may include the "<TR>" value in the
script to indicate to the user of client rrg:zl E@XZ t the table el enent
i ncl udes the second row. The el enent rgpre t y2 e 2C may have a

val ue "<HEADER>" for table header. Transcoder proxy 28 may invoke the

el enent repr esenDETAILED OESCRIPTEONOF PREFFRRED EAMBODIMENHEEADER>" of
the el enment. Transcoder 28 may choose to include the "<HEADER>" val ue in
the script toindicate to the user of client machine 22 that the table

el ement includes at ,l.ea e header. ferring to Fi 6, wi.th the el.enment
Fepresent od by nbib 21 Ablock Aragrig OFiberabodien B sty B pmihede oudnent
12 using thgoMintsft SERS Ncligat HachinBY2 | HEddidR1 Rtr6hie BB InTerk §PhESE ReRHcl¥alr 00T
node O in level O, nodes 1 A and 1 Bin level 1, and nodes 2A-2F in level 2
Thi s porti ostradturd dealuring miultipls ebmentehndsiefigest ieraschial wiyibhshifps bevwledintiie
exceed the djsplay _capabilities of output device 24 In this case,

t ranscoder 611565@9t52@1ff?g9n‘ﬁ;516?‘§m?%é2E'?aé(r%’hfoif s¥ample.cnWVek PAGRY ah dnteldetiysor t i on of

docunent 12 - i A i . coder
ronry 28 g b EUR R 1 JRMARRN, Rk LN i Brad IEEC™)
and 2A-2C othisey ilibiRtioAd of b angditiaed reksstid. MElient Maolie LN ehaglbeBNEEmple,

represented by these nodes as described above. It is noted that the results
achi eved byaaplsitop agmpyter, phandield ensnpitérom perserabdigitel askistapbBDAR oné docunent
12 sel ected usi ng t he vi ew d%gt h g@'{ ho and fﬁp'%x:ugﬂ té}e vi ew dept h et hod
to the port G5 ST CHBTHHERIOMEVick By P AP IPHETPUR BRYPEIPEEFBE et hod,
are the sanmgapabilfly.81d the 8mBbAiflen b AT Rént Fndching b2 SRAdQELS @'ﬁ%htlp‘ﬁt dé&vi&oput er
system 90 enpl oying the above descri bed branch isol ati on and/or nmew depth
met hods f or Quips devicedy mahinshwieahelatively smeld tisply Covpertvith lisyistledisydy t ncl udes
a host application 92 coupled to a client application 94 Host application
92 and cli eﬁ%pa%zﬂﬁlne?céflfp&hgw%“;m%alé%wﬁ%é spegkey fopmipdseins Sper<Bof t var o
prograns being executed (i.e., running) simultaneously wthin conputer
system 90. Host application 92 may be, for exanple, a Wb browser. Cient
application 94 nhytheembodmexafifipe?, sasterh@99hdtidesanteaehssple@dy and ah efkE@ge.

The term "assistjve technology” is used herein to describe technol ogy that
hel ps physi 8MR200HPICd REREFER AT PHrGhme 24 and yxemet sgrvep hp utdgria ywérrﬁ% e.g.,
conmput er sy t itd ies hbelude
F3eReen rondit e dhonlouts KOG HERSOR: RS AR EF ORLANIER dRFotEe
"screen magdb&unedns (e ghd@hnen! B)dent ahtimashioE 2P e intedins s@ferdics P adessibaden
contents, and voice recognition software which converts speech to a digital
r epr esent at ABAVCotUch&equsst YBkRRNEsludesa W e FBUYrGeeAtatest of gocugsipid er
system 90 i : hi rchi I r odi S,

hi er ar chi ca?ﬁéscw ﬁ%ttger 1@'{%155&';‘)%5}6%2{% %&e#gl%:éft% 8&?’&?}%3% g%l@g?é]t%g]moggqﬁg%d

hi er ar chi cakoshiuptdceme® 17 nRehet Surad fétehds@oehMEtan 138 pRSEdRIdBEAh&HI cal
structure 96 Hierarchical structure 96 includes multiple el ements and

defi nes hi eddrnte Hprsapdar ®rawi2Sndianseodse prosk 38 reneivies domamtent Ehfhmahiemeh servdr

hi er ar chi cal, st ruct.u 96 S,a presentatio r rty, and a.single one of
the el ement d6pa léf%téLg).n I re\r% gy gﬁ(?%lé?'gé%%gf‘%# zncggj%ﬁ%’g)"bﬁ%ﬁd TPRIKUR f& an
el ectroni c deelaedich SYBypeRSxtanMeip %@@aé&"(ﬁWM]QWn@%_kleﬁﬂBléﬂﬁeﬁku@ﬁmEEé’ eal so be
an nteractwe application programor a map divided into sections sgt

appl i cat i on BMl)s Qberpoaunanalipita femneis weluds POSEEGREPDEY Aatoble Syc dsse$an
hi er archi cal, st tur e96., Host |i jon 92 forns. a tree 98, rein tree
98 is at reelosrfb[&gl ’%Waﬁiaeé%"a‘f@ﬁfft?@%f’ém% G‘P‘za%nﬁﬁl fPﬂ‘é”é‘d’ﬁ’@HP&é&? b bf Fig 8,

tree 98 resides within host application 92. Tree 98 includes nodes and
branches as descri bed above 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 isolation nethod
descri bed above In this case, client applicaCon 94 detennnes a path mthe
nodel fromthe root node to a focus node, wherein the focus node is the
node 0 7 MAY 2003 27




.representing the elenment having focus. Cient 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
descri bed above. The set of presentation properties includes the
presentation property of each el enent repreiytﬁj \zy ode, other than the
root node, along the path fromthe rootipnod o] A 2 s node. The set of
presentation properties also includes the presentation property of each

el ement r epr esentidertippicedoguaienti 13 inclpdasghultipleelengnsgrepiesentiag docwnenthe f ocus
node and coupl ed to_the focus, node one nor e nches (i.e ip a
subtree of tHEEUES, FRRexeal ’P}?étf%%aécw?&}é% may bg aB&%{ P35 daclpfing ﬁg’nﬁeﬂ}[ﬁ ree)

Al ternately, slen% [ ' ﬁﬂp&d S b b & TR Ridh iR drod

descri bed absg\glﬂeé %%P@Ség e%tg)?r%g&g’rel?sysé pr ’egne&nt at :ég% g?lopqertﬁlrﬁgs i ncl udes
t he present aloc@erQferm h Aierathyaidd ekaroid docisienebrddfds higrancidesd in the
sane | evel as the focus node The set of presentation properties may al so

i ncl ude t he rplatenshinstbiebyeep thpdementss Blectznic document £2 mep be sprseeted by adges in
a selected n&mbter I%v(gl s_hi %Eer thﬁg e@]he Ite(\éfe of1 1tth1§ ffocyss tngedﬁ l’h set
of present at’T'8R"fr opBYYPEE PREY “AIREP N U The Prédehar i IR Pt dpervi8s of
al | el ement stdr&PkQSRNWBErRY trQORES alrBprdseh@itids bE thodbld?@le ératcBiR] Sinlc@¥B bl t han
the level of the Focus node Cient application 94 may al so enbody a

conbi nat i on dofurhire 1B3r diniscodo paixiy osesared 30itewradiape seripewhittels idesgiptingd above
Client application 94 prondes the set of pr ntation properties to a user
agent 100 oflalaﬁslﬁgw@er%%dﬂélmsgmgeet%(ﬁg-aap&fq%@amﬁﬁ apRHCAHON PIOREAR BHIOEE an
interface bet: ~ lhhcation 92 and user agent 100. User agent 100
may functi o%lﬁgglﬁgﬁﬁagwggfbet ween client apphcaton 94 and an out put
dente 102 of conputer system 90 Qutput device 102 may be, for exanple, a
Braille display or a text-to-speech converter User agent 100 111aﬁ_ al so
function as an i ntherseaplangllangiagn maybenfor examnle  subset ofithg digitah farmatin waigk e
104 of conpyter stem | nput , dence may, be, for anpl a

speech- tort A ERvRPRL 7S ool L BETRR, Dol evRoctly §TOMT e St g
properties txoMpr POSTSCRIPPWr POV Nap@daucias the scﬁ?t, RarlscbRY p2933pnevisles the
out put conmmands to the output device. As a result, the desired portion of
hi er ar chi calgraphiescmages wahinelagirepic dpeument 18 tivar oneslerpatés amtkat (bg.. Siotrgmt
device 102. Fig. 9.is a block diagram a _secon nbod}. ment conput er
Syst om 90 erfPBFFIRE S HETbE0Le RET FBh P aREh: PLaTar PO ALY Br COPabaEht n
met hods for jpresantdIofndls & @hakRve@br é{%?l&i@/g‘;’@ fohfatt 16) eTROgipeftay AfsoFi 9.
"9, tree 98 resides within client application 94. Cient application 94
accesses hi endndhiwhé data filest(eige WaB filésy, thmstodap Prailiatandfor 92formasnttedfteoxtns tree
98. Client application accesses tree 98 to forma set of presentation
properties as described above, and provides the set of presentation
properties to usefaR@RMent Q@lectro%JdoMﬁXer?tqq:‘hag%"hfesé’ﬂtétlon%o&?@“.e?h@t ed by
those skilled in the art having the benefit of this disclosuré that this

i nventi on i spreehiagor grapertpef sgsteasmandnagbhoddud Gre. pr esand tilp o the

| uerarchi cal ;structurge. | s intended that the follow ng ai ms be

t c
i nter pret ed NS RGOp 3&@cr?nﬁsainmeclafWﬂgn%%ﬁt%ﬁaﬁgwh&h&,re geeesedithgl v,
t he specificat i a i i i her
than b rest e BrSanasebRgR Slnt B RIB ARG Arly MR pLYRghe
nmet hod for presehdiandngroshents ostdao posentenrerddanvthn gnageplIunlab cise, O

presentation property of the image is a function including the set of drawing commands
As will be described 1n 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 {o the

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



el ements at a client machine having a client application, the nethod
conptising: receiving the electronic docunent in a first digital format,
wherein a hierarchical structure of the el ectronic document defines

hi erarchi cal relationships between the plurality of elenents, wherein each
of the plurality of elenents has a presentatji r and wherein a
single one of the plurality of elenmentsigas hﬁ?d@fﬁfﬁﬁnk%g a nodel of the
hi erarchical structure conprising a plurality of l|evels ranked with respect
to one anot hdser agerd 33gisexpreseatation énformatipnddiie éssu¢ putpuiegerandditgeutant deyicaat
an ori gi nal ifript havi ng the presentation properties of at |east a portion
of the plurafity of elenents; presenting, in the original script, the
presentation property of each elenment represented in the hierarchical
structure by a node in the sanme | evel as the focus node, wherein the focus
node i s the node Figps ésediapiac 6fae exbmplnt tréeed0 of§if Aonepreséhting tiee Invedahubibahs
recited in claim1, further conprising: presenting the presentation
property of wamshirepbaenrespesingsaentwnicdpcumeride. iTiee3Gurbdesihe glomsats ot

| | hi gh h | f the f de.. 3, .Th d i i
T P iosumeny Hosd fofeys the bigroie T S et hoe Pty (B s PR afey UBfidgE,

el ement representehnital Rrf9dRe30 ifa s6kiR6kE Grapuiaéh &ntdiRVR) Sirdu@¥ef cyichan t he
| evel of the focus node. 4. The nmethod as recited in claim1, wherein the

el ectroni ¢ dAcuegns aigeometighliappou wentistingrof ia fingle avmberoldperdes tert 'vortices" ogr am
a map, a tab Vi rows an S, , or nt havin i on.
P J]o?ne cPilDylhrr]l% segments ca leﬁ QLr%rqales" gr "eggedsgcg.rg%mtlecte Vglra 1 %%Cgtrép ik
which it is possible to form a "path" between any two nodes or vertices. A circuit or cycle

is a path which begins and ends with the same node or vertex

Tree 30 of F1g 3 includes nodes 40 and branches 42. Nodes 40 represent the
elements of document 12 Nodes 40 exist at different levels within tree 30 Each branch
42 1nterconnects two nodes 40 at different levels. Tree 30 includes a "root" node labeled
"0" at a level O of tree 30 in Fig. 3 Node 0 1s 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 2DD-2F are children of node 1B. Nodes 3A-3C are the chuldren 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 contamning 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 {irst row of the table



5. The method as recited in claim1l, wherein the nodel is a tree structure.
6. The nethod as recited in claim1, wherein the presentation property of a
given node is either a value or a function. - 31- 07 MAY 2003 7. A

met hod for presenting an el ectronic docunent having a plurality of elenents
at a client machine having a client applicabLf), Hﬁﬁ t hod conpri sing:
receiving the el ectronic document fromga hodt idﬁli Q Oon coupled to the
client application in a first digital fermat, wherein a hierarchical

struct ur e of eletnente(Tae threachilddodensfiladeds, inndss 3D-8F amaheachirepredeat a diffehinps
between the plurality of elenents, and wherein a single_gge of th

plurality ofTod dementof thesesanduewaf the table glement : Bhedthree chil ?F&fsé’fNPg%zﬁndel ,
of the hierarchi gal ;SLruct ur onpr g0 ity nked with
respect to olﬁloe(ﬂgg@f %errn,aygac%l rgfr)rgﬁ%P?/ dloﬁer%‘(t)g’%ésaeyél%b@td%&é@gginezneg?anch,
wherein each node represents a single one of the elenments, and wherein a

singl e one of the nodes is a root node of the tree nodel and occupies a
hi ghest | evel, anBigaharel hwal gow be ubsddndasaibandiostsbangh isslatiowdaethad forf j r st
| evel to a second node .in | evel directly below.the first |evel, and
wherei n eachPY P%P%e@mcgmamhﬁépgﬁerﬁiﬂa & 3%?%%1& WCHERS! t he
nodes Conpecé&qn{%}{t Efﬁ}c%ratﬂg%agﬁﬂgg G118k mpéhh]i{l@. C’fﬂe%'&ncgq 14tfAlhQRed @
presentation property for each elenent; using the tree nodel to produce an
ori gi nal scrinay bexpbedise dithin ttansecidiiprdkg? 8 af Fipo2 nBuringwietem mitidlzater gi nal
script includes the presentation properties of at |east a portion of the
plurality of ans/erdsing sysem gPerRBOL Usgiagant 32anapprovidy cheny data t fapcodergproxy
produce presgentatign jpformation, f.0f i ssui ng. qut put Q . t
e out put - agvi D el HEPE el B AR AR S e SRR e (e
presenting, (el {MEmefy steNBlocdsink Rhpabilt, AEMSLSER kicON TRARERIeE Proxl 28 36dy
el ement represented by nodes in the sanme |level as an original focus node,
and wher ei n mi@enentghambrianglosolstioronethiod based upod heradipniadatamereiged fnem elientent
havi ng focus %nd ? esenting, in the original script, the presentation
property of BA¥HP%f&nent represented by nodes in a sel ected number of
| evel s higher than the I evel of the original focus node; and thereby
presenting, by the output device, at |east a portion of the hierarchical
structure of the Elgedtis odiagradocfimxemplary tree BPof-Fif 37fulbf 1100/ tiBg theheruecerdiod
as recited in.claimy7, wherein the hierarchical structure is an_electronic
docunent, an®f tfﬁe At @f'écr Q59 abevs mede @Fscfg]? el berde %{t‘i‘?ﬁébl g?"'_e‘?IQéDr}ﬁé& ﬁoq as
recited in Chigiullbda APSHAIR 44a BERARLADEUPIORR A, o Ohild b Al MMk Foot
either a value or a function.

of first subtree 44 Node 1B, the other child of node 0, is the root of second subtree 46.

Subtree 44 mcludes node 1A, the child nodes 2A-2C of node 1A, and the cluld nodes
3A-3C of node 2A, child nodes 3D-3F of node 2B, and child nodes 3G-31 of node 2C
Subtree 46 includes node 1B and child nodes 2D-2F of node 1B

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



,10. The nmethod as recited in claim7, wherein the first digital format is a
t ext '‘based markup | anguage. 11. The nethod as recited in claim 10, wherein
t he text-based markup | anguage is hypertext markup | anguage (HTM.) or
extensi bl e markup | anguage (XM.). 12. The method as recited in claim?7,

wherein the second digital format is a scriTLZnﬁVk?gﬂﬂﬁge. 13. The met hod
as recited in claim?7, wherein the oriq%nal r f er includes the
presentation properties of the el enents represented by nodes in a sel ected
nunber of |evel s Atghding tobecédisg bduehment 12Hsy dnonutisorjwsingle bée oflthe eleatehnd as

recited in claim?7, further conprising: receiving an event, wherein the
event si gnald dacwnenide iniHallyhWeasdpayayithin dosument b2.uln Fignd theelemengppreseniedt he
recei ved event: .using.the.trege nodel . roduce a new sGtipt essed in
the secona. dbgiesA gAY nbd Bt e e B PEEF T B Bl beBly, BEBRERT o

i nf or mati on ho4FANY 9iaNBY BPAPKusEPBTBHe hQelddt poftmlof ABGuRHE RY To St C€
connected to the client machine; thereby presenting, by the output device,
at | east a dnfdhiriecd® Ippldmentingthet brendhi isslatianhmetabd,dtanseoider proxy 28 may

el ectroni ¢ docupent. 15.

A nmethod for presenting_ an el ectroni cumnent
havi ng a pl draasiatsthe seleqtedpartion of doqumpntel s fromm opg %’Waé?ﬂ*ﬁj (&8e ﬁ'@&m
ng a p S atre
appl i cation P(t)élf?S(ﬁgﬁﬂ? QD%?E'EE'S t4 B&ipt written in a scripting language understood by user
agent 32 (e.g., a Web browser) within client machine 22, and provide the script to user

agent 32.

The branch isolation method includes determining a path from the root node of the
tree (e.g., node O of tree 30) to the node representing the element receiving focus. For
example, in Fig 4, the element represented by node 1A mitially has focus as described
above A "path" from a node A to a node B 1s 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 mnvoking 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 1s 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 table element of document 12, and mitially has focus as indicated 1n



,0 7 MAY 2003 -33 receiving an original script, which includes the plurality
of elenents expressed in a second digital format, wherein a hierarchica
structure of the electronic docunent defines hierarchical relationships
between the plurality of elenments, wherein each of the plurality of

el ements has a presentation property, wherein a single one of the plurality
of elenents has focus, and wherein the1 ri giﬂﬁl Msﬁylmqgs derived froma
tree nodel of the hierarchical structure having i digital format, a

plurality ofFigedehddessriketiabeive.hinrthispase, transcoder paoryt Jfamayearysout therbahinghy  of
nodes, and wherein eac ode,represents a.single one of the plurality of
et o anORHE Bt SepgRdegt R et eskcl oY Mrioing B RS on
properties it L Ve (] : he
Fr oo model aePaneNEr b iR Rag Ml o REE Rot hide 0 @ BORE Ll hifi 0F e
t he node repglementtredeiving foced, aswrll abaw mges oftsubtred if bider ® Bedwee sadpbtnunber

of levels higher than the | evel of the original focus node; and presenting,
in the second digital format, the presentation properties within the
original script. 16. The thod as recited, in claim15 further. conprising:
generating an eve]r!;‘fr "’i’*ﬁmﬂfgg’ﬁﬁgeg’etngmﬁéeé?nt?ﬂB%P?&\/g:@?%ﬁ*hvetahvé‘héev‘@%?ﬁ éﬁr@]ﬁal s a
change in t hHTR/h?ﬂEnthﬁWﬁg Bad2643 ?prcf%(;yQ\B' rﬁéﬁﬂvé@%@éﬂ%ﬁ%ﬁt refie§dnYdd'g dhdgew
script expressed 1n the second digital format” and derived fromthe tree
nodel , wher ed,nhé¢rhby olgamsgrthptralietdROBY >t' béthpreksent. afiansvoperdi3enty esmey néthe
plurality of, elenents represented by nodes: (i) in the sane |evel of the
tree model adcRidpEig 'YﬁoHQFGWHH?éFHmthe new focus node is the node
representing the el enent having focus as a result of the change in focus
signalled by the event, and (ii) in the selected nunber of |evels higher
than the | evel of Thhelemenyrepragnrddsantie iy miyhdvhe vake avidcldis ghd HIMIotagat |
the presentation operties within the new script. 17. A nethod for

ro p

presenting arc ET'oniTransgedal pEnY 28a00nigvekedhe elsmenirepeseatesiiyrtogde 4. a
client machip aving. lient . Fcati he hod conmpr.i Si:nag:. - 34 -
o Loy 200 D@ bR s Bl 2PRRLER kP e pfnleH ARSI ena e

coupl ed to thergRlENt vaARPnithaddrPhin drilerdo bidsedt 16l @bleal format, wherein a
hi erarchi cal structure of the electroni c docunent defines hierarchica

rel ati onshi ps between the plurality of elenents, and wherein a single one
of the plurality el ement.s. has, focus;. form r el of the

i er ar chi oal st 1 ubeHr LB PE TG doHRLRT Ry r L bR e e ROV et ect
to one anot hgfanclisBlalb@irethbd O arROGIRS profPdg layl Skt aQRE tledditdhts dMabgidygach
node represents a single one of the elenments, and wherein a single one of

t he nodes i sSuchripwecation eesults intke tovedemenie bf tadird@od pécesd sovd eftbstablegumd |

and wherein iven branch .co cts, a first,node in first level .to_.a
Second node 15 R RN AL G pitetadE 18 POY Trebifsroe sieiomEier bS8
branch repregenictomt RV AEHE 6aldef SLAEAGNEMPsPBE WeREhhge DRRES connect ed
by the branch; generating, by the client application, a presentation

property for each of the plurality of elenents; using the tree nodel to
produce an original script expressed in a second
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 to the received script, user agent 32 of client machine 22 produces

presentation mformation 34 User agent 32 uses presentation information 34 to 1ssue

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



.digital format, wherein the original script includes the presentation
properties of the plurality of elenents represented by nodes: (i) in the
sanme | evel as an original focus node, and wherein the original focus node
is the node representing the elenent having focus, and (ii) in a selected
nunber of Ievels higher than the |evel of th f ocus node; using
the original script to produce presentaj4 % h&kﬁaﬂﬁ@% for issuing output
commands to at | east one out put device aSSOCIated with the client machine
to present tdwelapively emalidisptaypicujoe withdsnivddt display ¢apabilitigs. n@itpsidevpse;24 may
generating an event in response tq user input, wherein the event signals a
change in t Hésangadat SIPFéﬂi?rerrPr@éH@ngﬁ&eP% the tree nodel 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 elenents
represented by nauefringibhok SFiNS, GRABmAENRY 2 PSs@imRidet OF Lipunasitce IhRNgien
the new focus node is the node representing the el enent having focus as a
result of tHe ustragers 32n Ihpydevise dmulay bd, foyexample waapr maredkey$ i) butipns,ee

sel ect ed nunber,. of , | evel s higher than the | evel of the, new.focus node; and
0 ? MAY zoosméslgteivwa PRSP e APPFBEOUEN SPRYREIEE ArSSaRPa TP

I nformation dQcels 8%&%1 GuHisetd e‘ﬁpmﬁerrafé a‘?ttevle a3ty Q0éht Y4 ?F}Hstul%\é'c@ﬁn e
associated with the client machine to present t e presentation properttes
within the I’tﬁ'\:ﬁ)(ﬁﬁl\mﬁﬁn ddnﬂlmeAt $% sFereximpledibk nv@maygclek hinesae dbhit@aivhile the
structure, conprising: a transcoder proxy confi ured to: receive the

hi er ar chi cal PERELRTIYFET BRIpPBSJRY eilqmeat of t %e tablg rqy tcaqrerftb(rrﬁ@twn&f%%ﬂtaer@%é

hi erar chi cal o gh LUE L @I NE1HISS, derhbt E)f“thfatté'blé)ng RS 390 20610 D58y 10

hi er ar chi cal i onsn I pS ement
has a presenhay pRvideriP&khtto tanstoshigiretyn s 'mertgblem@ywes@faretmk@l ®hRAt S has
focus; forma tree nodel of the h|erarch|cal structure conprising a
plurality oftransfess focusainleaextlinthinrdsswent 120 one another, a plurality of
nodes, and at | east one branch, wherein each node represents a single one
of the el enments, and wherein a single one of the nodes is a root node of
the tree nodel anﬂl&ﬁﬁ%@&lf&lﬁh@&ﬁ%zi ﬁH?lnchﬂ@@thﬂﬁ{pﬁt Buibudlayi@dy br anch
connects a first node in a first level to a second node in a level directly
bel ow t he fimptt/dugmel(l/Oadeviceheoeshovwmadtusbisamotedritbpneme dewcal et eutpllm cal

rel ati onshi p, bet ween the nodes nect ed t he branch; use the tr del
Lo produce. PG gTHA DGt TS D G BE i 3 EEGTEETaiS: YaFh FOVFR SEHRbr of n

the original s1§1§aflé fé re'sélﬁi ?,‘16‘7?1 td Yeett &‘rﬁﬁﬂé@édn%}tsosr LRSI th 'd?gﬁtapit ﬁzh@réfnt&@ﬁmgs
represented by nod in the sane | evel gh ori ginal %ocus node, and

wherein the ki gi zntoluclﬁ mremm Hodevics whitk umbaties laemnmlsmaplaylgprednﬂndlaewtﬁ udeavi ng
focus, and (il& i.n a selecte nynmber | evel s hlgher han the | evel of the
ori gi nal f octBUngyBEessHg R t‘él el %rﬁcﬁf’ﬂgqgs‘élf‘lapgfy nd a client machine
coupled to the transcoder proxy, wherein the client machine conprises: an
out put device; and a user agent coupled to the output device and confi gured
to: receive the ohimgspoake ®ahé ghiange in focus, transcoder proxy 28 may reapply the branch

1solation 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 (o 1ssue new

output commands to output device 24,

For example, 1n 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



, formpresentation information in response to the original script, wherein
the presentation information includes the presentation properties within
the original script; 0 ? MAY 2003 -36 use the presentation information to
produce output comands; and provide the output conmands to the output
device. 19. The systemas recited in cIa|n1lg'TWMﬁh@2608he user agent of
the client machine is further configurgegl to: generate an event in response
to user input, wherein the event signals a change in the el enent having
focus; and pnevemteetéretedwnerespond®to Useeinpyt)] teamsasler proky 28 may redpplynthé branch
mhereln t he .transcoder proxy is further configured to: receive the event;
use the tredsqlgss m%tbocb r B@u%,ce o mey Bapaypthup ﬁetﬁ%l%ﬁs?émtffpr@ Kot 80ds9 toand

expressed |n S |ta W, SC es the
present ation ‘%?géer‘% I es elen 3111 ’@qgegatﬁks]ent ielg %ﬁ} nts re{’ %‘Entéc{]ﬁ%eg’sam

level as a nRded aus sa&e@,of\odmaﬂﬁioae BAgs BeYbthesdm d?@cﬁ‘Qo Eﬁ)dh&endwg&lpt and
representing the el enment having focus as a result of the change in focus

si gnal | ed byrohde theanaw, scapido client niachinh@2sel ect ed nunber of |evel s hi gher
than the |l evel of the new, and provide the new script. 21. The system as
recited in claim20, wherein the user agent of the client machine is

further configur qii s arf?ocix%ﬁ‘?t e &%Wocﬁﬁfehtp& ‘a "%Fh‘iﬁcl‘if%@gfu n' BEmBABHFAH at | on

information in res onse € new scri pt or presenting a

hi er ar chi calpr&sentigd a1hrarcloegd sirssting (e. gememtﬁgud dezuhieat akck hs 6 Wetspdgecind e,
wherein the hierarchical structure includes a plurality of elenents and
defi nes hi erBlewEsiiEaIPRSH AN PSRN ST baepdsidadialoseeippa: Durer R PSithe each

el ement has ?(?rglrcﬁiscgp%trqfc{u(?gls%%ge%? tyl’heile,??]rc 1§£1 krﬂct% 111&?!% tl’&?l?lp% eléments

el enents has Tocus Lerarchica ruc

conpri si ng anflddfifdsi Hlé/raﬁfnchﬁ‘éﬁtlt@néh%"&ﬂvwnttﬁb E16PRRST Ab deRNiBe@MOIVBEdach @
plurality of nodes, and at |east one branch,
element has a presentation property, and a smgle one of the elements has focus.

A model of the hierarchical structure 1s formed during a step 64. The model
includes multiple levels ranked with respect to one another, multiple nodes, and at least
one branch. Each node represents a single one of the elements. One of the nodes is 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 1n 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 1n 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, wherein the focus node is the root node of the subtree. The
nodes m 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 1n a subtree of the tree structure,

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



.0 7 MAY 2003 -37 wherein each node represents a single one of the

el ements, and wherein a single one of the nodes is a root node and occupi es
a highest |evel, and wherein a given branch connects a first node in a
first level to a second node in a level directly belowthe first |evel, and
wherei n each branch represents a hierarchiqr? &ﬁ& gé hi p between the
nodes connected by the branch; selectiﬂg a r ‘g n of the nodel
conprising: nodes in the sane |evel as a focus node, wherein the focus node
is the node repr demg mstep 6, apathimthe modehfgorh daroot rodd tma diosus mpdg” tsel ect ed
nunber of |eyels higher than_the |evel of the focus node; and sel ecting a
Second por t | HETBNNGchBBRHC (e BPGess fif o BEcan s clsineR! hying B del

fromthe ro‘e)f‘}% C‘E’i?ista 884%%%9%%%%8% goatpﬁg&ﬁgﬁédé fangeed @gﬁ%bﬂahaﬁsr Thhan the

| evel of th us node and coup ocus no ne or nore

branches; angteghesion property BEhpeRARAL Rpiedéntéd BPRE rok hodd isekleom@rlyspresented.
represented by nodes within both the tirst and second portions of the

nmodel . 23. T efempledthe Sierarehical gtrneture adynbe@hyperextanarkup language (HIML) out e
fromthe roo{ node to,the focus node forsed along branches. . e, net hod
as rect ted. el e e Pl or WPl Tios8l RER ERRP B <BROTEr o8 ana
second porti@ica®d ﬂié’iﬁ‘rc%&%n %Rﬁ!)ei'w 8f ik Fodt REdPERIERIIANL BforRIa8E M Ry ddre
el enent represented by the root 'node is selectively presented. 25. A
conput er syshemreseateli gured to receive an el ectroni c docunent having a

plurality of elenents expressed in a first digital format and to present
the electronic

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 is presented in a step 70.
During a step 72, 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 is presented

Figs. 2 and 6 will now be used to describe a second "view depth" method for
providing a portion of document 12 to client machine 22 based upon a structure of
document 12 and/or the capabilities of client machine 22. The view depth method may be
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 1s 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
1n 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 mnclude elements



, docunent expressed in a second digital format, conprising: a host
application configured to: access a hierarchical structure of the
el ectroni c docunment expressed in the first digital format, wherein the
hi erarchi cal structure defies hierarchical relationships between the

plurality of elenents, wherein each of the gl Ut 0 7 MAY 2003 -38
el enments has a presentation property, d vﬁﬁWﬁYazgﬁam e one of the

plurality of elenents has focus; forma nodel of the hierarchical structure
conpri si ng aepressnadd yynodes ineaedriableaietdr of levels gepecthah thedeesl afined ), a

plurality of nodes, and at |east one branch, wherein each node represents a
si ngl e one cionfanang fherrode sepresanfingibe element 18paiyne fasheard/on ghemendseepresentgd r oot

node and ocqgupi a hi ghest |evel .. and, wherei.n .a given anch .c ects a
rrst mode. o aseks Puf VARG mf*Eo0sBIR T BRE R BTpL G M PERFEURERE, The
first |evel, gt deR@f Redevai}Cichepr esents a hierarchical relationship
bet ween the nodes connected by the branch; a client application coupled to

t he host application and configured to: access the nodel of the
hi erarchi cal structure; use_ the nodel tq produce, i,n_th? second, di gi al
format, an origi n&Figchingde havenigrentsdba elemens receniinginitish fosng pesording o Yiger ei n

th t of ' | [.S; I t
opr ssent ed Sy F Hone el ARFiAS AR OTRELE0R: R CTARGY Rl 2 LT

node is the qede viepdes@rding bhiavedigneptc]dhdentst@pleasiusl byaivdepl AvhdaBihe set
of presentation properties; an output device;, and a user agent coupled to
t he out put develdeofise 30.ahe éeveli af dree AQ centainyly the pedent/arapeseimeyibe eleawnt

wherein the 4SSt 208L L. SO0 U5, Bie 32 L0862l oPIERERAAEAOR: o
conveyed by client machine 22), transcoder proxy 28 may also invoke the elements
represented by nodes in a variable number of levels greater than level 1 of tree 30 and/or in

a variable number of levels less than level 1.

For example, assume transcoder proxy 28 mnvokes the elements represented by
nodes 1n 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 (1) node

0 in level 0, (11) nodes 1A and 1B n level 1, (11i) nodes 2A-2F 1n level 2.

The element represented by node 0 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 mclude the

"<BODY>" value 1n 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,



, provide the output comuands to the output device. 26. The conputer system
as recited in claim25, wherein the set of presentation properties further
conprises the presentation property of each el enent represented by a node
in a selected nunber of |evels higher than the | evel of the focus node. 27.
The conputer systemas recited in claim?25, wherein the set of presentation

properties further conprises the preseﬂ%ati " h@&ﬁq?@qe(ﬂ= each el enent
represented by a node in a sel ected nuffber of |evels Tower than the |evel

of the focusthemiig obtairingtheivalvie2608BLES" 26the Tlemenb nfranssodery?Stmay cdwosestoi t ed

in claim 25, wherein, host applicati.on is . a Wb browser. 29. The
conput er sys’cn\gﬂ‘fiﬁéher e%lb a ﬁ’a@ledil Hhepsript {a dpdicate forhe ppgr Qﬁ?h"&bﬁ’laf’]é&? Pothat 5

an aSSiStiVed&%ﬁ?ﬁ?i?ﬁ%hﬁ@éEQkanCtiOns as an interface between the host
application an e user agent. 30. The conputer systemas recited in claim

25, wherein the user agent functions as an interface between the client
application and the output device. 31. The conputer systemas recited in
clai m 25, wher ei nThtdementyeprespaiaddy node dBBnayihave a gpkigvdychos the HTML tag
text-to-speegh .cpnverter. 32. The uter systemas recited .in clagi,m 25,
further compridPnipraitt | HARECOME prow 285 Buokeh FenGRuePhyalid bawde e
conput er sysfigmasvlaiiihd & vafhe CkBISMoBthe AR TrahBRdbN P haf BN . thes" <A I>"
speech-to-text converter. 34. The conputer systemas recited in claim 25,
wher ei n t he pleserntheatdrgn tofaomhieate presdntnpehelodt node is sel ectively included

in the set of presentation properties. 35. A conputer system configured to
receive an el ectronic docunent having a plurality of elenments expressed in

a first digital f ?Bgagmgﬁ'tdreﬁrgsemegso?/r};[oda hg rﬁi}pl?a% Qafte which is the HT ML 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
"<TR>" value in the script to indicate to the user of client machine 22 that the 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 mnvoke 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 1ncludes 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.

The elements represented by nodes 2D-2F may have values of list items.

Transcoder proxy 28 may mvoke the elements represented by nodes 2D-2F, thereby



, docunent expressed in a second digital format, conprising: a host
application; a client application coupled to the host application and
configured to: access a hierarchical structure of the el ectronic docunent
expressed in the first digital format via the host application, wherein the

hi erarchi cal structure defines hierarchicaJ[yEIQW$f§REKPS bet ween t he
r

plurality of elenents, wherein each ofzﬁhe pl el enrents has a
presentation property, and wherein a single one of the plurality of

el ement s hasolftaimung the listitem valuesof i@cdemerts. f Branscaderd@anayoihclude theilist demhi cal
structure comﬁrisi a pluralité of I%*le ranked with respect to one
anot her, a phaipenindle sriphwpader topgsent thedislt  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 occupi es a highest |evel, and wherein a given

branch connects aakidesdribeddovieNtranséddes proke 28 prdvidea tisgaoduted ectiptitmusger hgaiel
directly below the first |evel, and wherein each branch represents a
hi er ar chi cal 32 elrarespamshioghe eacoisechscripb userdgsnicarafsliedanaghine 7@ psediiseh; use

t he nodel to produce,. jn the second digi,tal format, an.original  script

hovi o g set PRPTRESntRpieT B SO el s fremariia Retfod B Rb o
properties comphi ®aSnilR Pb@perdevicehseach el ement represented by a node in
the sane | evel as a focus node, wherein the focus node is the node

representing the el enent having focus; and provide the set of presentation
properties; an output device; and a. user. agent coupled to the ouég t device
r

and to receive t hés&eroribed BPeeethBgr ipHt P dh deuee BY ETHC 1A 48 248ent
i s configur egeﬁe%te nggv&l?' erﬁeeévef?tfmgf %?ﬁpfanaé élﬁﬂﬁﬁéﬂﬂ&fst\biﬁﬁ% HB.RhRH g e, put put
rde t omrands {0

commands; and prov e out put e output device.
response to a change in focus, transcoder proxy 28 may reapply the view depth method

using the element currently recerving 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 in level 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 1n level 2 (1 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 mvoice 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.

During system operation, user agent 32 may provide new chent data to transcoder
proxy 28. The new chent data may be generated by user agent 32 1n order {0 increase or

reduce the amount of detail presented, and may be generated 1n response to user mput  In



36. The nethod as recited in claim1, wherein the step of using the nodel
to produce, in a second digital format, an original script having
presentation properties of at |least a portion of the elenents further
conprises producing the original script based upon client data indicating
the capabilities of the client machi ne whepej i pt contains a
portion of the hierarchical structure chnﬁh}{‘b&ﬁgaﬂperarchi cal structure
presented is within a presentation capdbility of the client nmachine. 37.
The met hod assposssito gt naw clieat dat3aransdodesproxy 2@ maj ickantge dlzt wrabiepruindesofat

et hods. as. REPBER N e R of b nods e e diturst sRob R e
t hods BefFrvgh ek e ot . e t
Further - Facadl g B b HRIERTES Wl Rk REREMID dBhol D1 oo

upon client retiving fdigati ng the capabilities of the client nmachine wherein
the script contains a portion of the hierarchical structure such that the
hi erarchi cal structure presented is within a presentation capability of the

client machi ne. . -The nethod as recjted in clai m38.  wherej he client
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focus, the selected portion of document 12 using the branch 1solation 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 capabulities, and

subtree 44 may exceed the display capabilities of output device 24

In this case, transcoder proxy 28 may mvoke only the elements within a selected
number of levels of subtree 44 The selected number of levels may depend upon, for
example, the client data which conveys the capabulities of client machine 22 (e g , memory

s1ze, processing capability, display size, etc ). Transcoder proxy 28 may first carry out the
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Transcoder proxy 28 may mvoke the element represented by node O, thereby
obtaining the value "<BODY>" of the element. Transcoder 28 may or may not include the

"<BODY>" value 1n the script

The element represented by node 1A may have a value which 1s the HTML tag
"<TABLE>" Transcoder proxy 28 may imnvoke 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 is 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
"<TR>" value i the script to indicate to the user of client machine 22 that the table

element includes the first row

The element represented by node 2B may also have a value which 1s the HTML tag

"<TR>" for table row. Transcoder proxy 28 may mvoke the element represented by node
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0 "<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 mnclude the elements
represented by root node O in level 0, nodes 1A and 1B 1n 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 1solation 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 1solation 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 1solation method,

are the same.

Fig 8 1s a block diagram of a first embodiment of a computer system 90 employing
the above described branch 1solation and/or view depth methods for presenting a
hierarchical structure  Computer system 90 includes a host application 92 coupled to a

chent application 94 Host application 92 and client application 94 may be separate
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software programs being executed (1.e., runnmg) 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 1s 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

In order to present a portion of hierarchical structure 96, client application 94
accesses tree 98 within host application 92 Chent application 94 may embody the branch
1solation 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 1s the node
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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 to 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 mclude the presentation properties of all elements
represented by nodes 1n 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 1n a selected number of levels lower than the level of the
focus node Client application 94 may also embody a combination of the branch 1solation

and view depth methods described above

Client application 94 provides the set of presentation properties to 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
may be, for example, a Braille display or a text-to-speech converter ~ User agent 100 may
also function as an interface between client application 94 and an input device 104 of
computer system 90 Input device 104 may be, for example, a speech-to-text converter.

User agent 100 uses the sct of presentation properties to produce output commands, and
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provides the output commands to the output device. As a result, the desired portion of

hierarchical structure 96 1s 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
applhication 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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It will be appreclated by those skilied in the art having the benefit of this disclosure

that this mvention is believed to be systems and methods for presenting a hierarchical
structure. It 1s 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 1illustrative rather than a restrictive sense.
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A method for presenting an electronic document having a plurality of
elements at a client machine having a client application, the method comprising;
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; and
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;
presenting, in the original script, the presentation property of each element
represented in the hierarchical structure by a node in the same level as the focus

node, wherein the focus node is the node representing the element having focus.

2. The method as recited in claim 1, further comprising:
presenting the presentation property of each element represented by a node in

a selected number of levels higher than the level of the focus node.

3. The method as recited in claim 1, further comprising:
presenting the presentation property of each element represented by a node in

a selected number of levels lower than the level of the focus node.

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

5. The method as recited in claim 1, wherein the model is a tree structure.

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

given node is either a value or a function.
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7. A method for presenting an electronic document having a plurality of
elements at a client machine having a client application, the method comprising:
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 documents 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:
presenting, in the original script, the presentation property of each
element represented by nodes in the same level as an original focus node, and
wherein the original focus node is the node representing the element having focus,
and
presenting, in the original script, the presentation property of each
element represented by nodes in a selected number of levels higher than the level of
the original focus node; and
thereby presenting, by the output device, at least a portion of the

hierarchical structure of the electronic document.
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8. The method as recited in claim 7, wherein the hierarchical structure is an

electronic document, an interactive application program, or a map.

9. The method as recited in claim 7, wherein the presentation property of given

node is either a value or a function.

10.  The method as recited in claim 7, wherein the first digital format is a text-

based markup language.

11.  The method as recited in claim 10, wherein the text-based markup language is

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

12.  The method as recited in claim 7, wherein the second digital format is a

scripting language.

13.  The method as recited in claim 7, wherein the original script further includes
the presentation properties of the elements represented by nodes in a selected number

of levels higher than the level of the focus node.

14.  The method as recited in claim 7, further comprising:

receiving an event, wherein the event signals a change in the element having
focus, and in response to the received event:

using the tree model to produce a new script expressed in the second digital
format;

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.

15. A method for presenting an electronic document having a plurality of

elements at a client machine having a client application, the method comprising:

10
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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: (i) in the same level of the tree model as an original focus
node, wherein the original focus node is the node representing the element having
focus, and (ii) a selected number of levels higher than the level of the original focus
node; and

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

original script.

16.  The method as recited in claim 15, further comprising:

generating an event in response to user input, wherein the event signals a
change in the element having a 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
the plurality of elements represented by nodes: (i) in the same level of the tree model
as 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 signalled by the event, and
(ii) in the selected number of levels higher than the level of the new; and

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

new script.

17. A method for presenting an electronic document having a plurality of

elements at a client machine having a client application, the method comprising:
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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;

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 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 the
plurality of elements represented by nodes: (i) in the same level as an original focus
node, and wherein the original focus node is the node representing the element
having focus, and (ii) in a selected number of levels higher than the level of the
original focus node;

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 elements represented by nodes: (i) in the same level as 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 signalled by the event, and (ii) in the selected

number of levels higher than the level of the new focus node; and
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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 new script.

18. A system for delivering 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 the
elements represented by nodes: (i) in the same level as an original focus node, and
wherein the original focus node is the node representing the element having focus,
and (ii) in a selected number of levels higher than the level of the original focus
node; 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;
form presentation information in response to the original script,

wherein the presentation information includes the presentation properties within the

original script;



S 10%v& ()-s,-./CzI ~P1!l 10%& ()-m 10nm 10mm 10nm 7@ 10%m&' () - g! %

10%mm&' ()--'9% 10%m& ()--9% 10%& ()-- CJJAEMPL!] 10% 109 ()- @

109&' ()-1109%& ()-s 10%& ()-1 @10%& ()-fl- 109%& ()-JTdE"P1!|

10% 109& ()-19%109%& ()-1"@10%& ()-! 10%& ()-I 10%& ()-3, 109%& ()-<&JE"P1!|
109 31: 10%&' ()-3 /yl09%& ()-1-109%& ()-3 S, y10%& (M*lO%&' ()-3

) f109&' () - & ABCDVxnb@!| 1!'S 10%m®' ()-_ 10 10Ul J)-7S

109&' ()-114t10%& ()-3 2y109%& ()-V:H z @'"@LI0%AAL ()-Z2 "@

109%AAL ()-Z!" @ 10%m& ()-Z"@ 10%r& ()-2!'S 10%m& ()-!S 10%m& ()-@ 8 9 : N
I~ =111 T 109%& ()-3 18k piesentation information to produce output commands; and

provide the output commands to the output device.

19.  The system as recited in claim 18, 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.

20.  The system as recited in claim 19, 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 elements represented by nodes: (i) in the same level as 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 signalled by the event, and (ii) in the
selected number of levels higher than the level of the new; and

provide the new script.

21. The system as recited in claim 20, 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.

22. A method for presenting a hierarchical structure, comprising:

receiving the hierarchical structure, 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;

forming 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,
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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 in the same level as a focus node, wherein the focus node is the node
representing the element having focus; and
nodes in a selected number of levels higher than the level of the focus node;
and
selecting a second portion of the model, comprising:
nodes along a path in the model from the root node to the focus node; and
nodes in a level higher than the level of the focus node and coupled to the focus node
by one or more branches; and

presenting the presentation properties of elements represented by nodes

within both the first and second portions of the model.

23. The method as recited in claim 22, wherein the path is a route from the root

node to the focus node formed along branches.

24. The method as recited in claim 22, 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.

25. A computer system configured to receive an electronic document having a
plurality of elements expressed in a first digital format and to 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 defies hierarchical

relationships between the plurality of elements, wherein each of the plurality of
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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;
a client application coupled to the host application and configured to:
access the model of the hierarchical structure;
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 property of each element represented by a node in the same
level as a focus node, wherein the focus node is the node representing the element
having focus; 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.

26.  The computer system as recited in claim 25, wherein the set of presentation
properties further comprises the presentation property of each element represented by

a node in a selected number of levels higher than the level of the focus node.

27.  The computer system as recited in claim 25, wherein the set of presentation
properties further comprises the presentation property of each element represented by

a node in a selected number of levels lower than the level of the focus node.
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28.  The computer system as recited in claim 25, wherein the host application is a

Web browser.

29.  The computer system as recited in claim 25, wherein the client application is
an assistive technology which functions as an interface between the host application

and the user agent.

30.  The computer system as recited in claim 25, wherein the user agent functions

as an interface between the client application and the output device.

31.  The computer system as recited in claim 25, wherein the output device is a

Braille display or a text-to-speech converter.

32.  The computer system as recited in claim 25, further comprising an input

device coupled to the user agent.

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

speech-to-text converter.

34.  The computer system as recited in claim 25, wherein the presentation

property of the root node is selectively included in the set of presentation properties.

35. A computer system, configured to receive an electronic document having a
plurality of elements expressed in a first digital format and to 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;
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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;
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 property of each element represented by a node in the same
level as a focus node, wherein the focus node is the node representing the element
having focus; 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.

36.  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 least a portion of the elements 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.

37. The method as recited in claim 36, wherein the client data comprises at least

one of memory size, processing capability, and display size.

38. The methods as recited in claim 7 or 17, wherein the step of using the tree

model to produce an original script expressed in a second digital format further
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presentation capability of the client machine.

39.  The method as recited in claim 38, wherein the client data comprises at least

one of memory size, processing capability, and display size.



