WD 03/ 077249 PCT/ KRO3/ 00405 REPRODUCI NG METHOD AND APPARATUS FOR

| NTERACTI VE MODE USI NG MARKUP DOCUMENTS 5 Technical Field The present

i nvent i onwioalsategst o reproduction of markup docunents, ardTVRORE/00405
particularly, to a nmethod and apparatus for reproducing audio/visual (AV)
data in interactive node using markup docunents. 10 Background Art
Interactive digital versatile discs (DVD), fromwhich data can be
reproduced in interactive node by loading themin a DVD drive installed in
a personal conputer (PC), are being sold in the mar ketpl ace. Anis
interactive DVD adlic i R INSERACT oget her
with AV data. AVR%atRa recg?g\é@Eon t élﬂ{gfl\eractl ve DVD clan be rlgpér oduced in
two ways. One is video nodMODE WSING NEXRKUP ROSYUMENTS as a nornmal DVD,
and the other is interactive node in which reproduced AV data is displayed
t hrough a di splay w ndow defined by a markup 20 | anguage docunent. If the
interactive node is selected by a user, a browser in the PCinterprets and
di spl ays a markup | anguage document recorded on the interactive DVD. AV
data sel ectsed Technival &sdd is di spl ayed in the shown display w ndow of the
mar kup | anguage ument. A, | eadi n nguage . docunen n

ext ensi bl e 25 nar kﬁlﬁ‘q aRER&gE W' ocrﬁ % ?q;OFng'QgHsbt'ICH‘I ﬁi} H“aA Rlata is
a nmovie, novi rw)cehfédeée%n@r %or@utpaﬂtcuwyth@ & ?rﬁémbdwfando p?érétﬂi@ fEML
docunment, and a variety of additional information such he script and
synopsi s of t teprasiucig awdio/yphaalofA\OX data msntega@tlvgprmad@d usimgt markeprai ni ng
part of the s een. he 30 additional information includes imge files or
text files. %I'H?‘t"] the 1 WD 03/077249 PCT/ KRO3/ 00405
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Background Art
Interactive digital versatile discs (DVD), from which data can be

reproduced in interactive mode by loading them in a DVD drive installed
in a personal computer (PC), are being sold in the marketplace. An

15 interactive DVD is a DVD on which markup documents are recorded
together with AV data. AV data recorded on the interactive DVD can be
reproduced in two ways. One is video mode in which data is displayed
as a normal DVD, and the other is interactive mode in which reproduced
AV data is displayed through a display window defined by a markup

20 language document. If the interactive mode is selected by a user, a
browser in the PC interprets and displays a markup language document
recorded on the interactive DVD. AV data selected by the user is
displayed in the shown display window of the markup language
document. A leading markup language document is an extensible

25 markup language (XML) document.

For example, when AV data is a movie, moving pictures are
output on the display window of the XML document, and a variety of
additional information such as the script and synopsis of the movie, and
photos of actors is displayed on the remaining part of the screen. The

30  additional information includes image files or text files. In addition, the



di spl ayed mar kup document enables interaction. For exanple, if the user
pushes a button prepared on the markup docunent, then a brief personal
descri pt iwo osfo72a9 act or in the noving picture being reprod®eadadRozab4opr esent
is displayed. 5 A browser is used as a markup docunent viewer that can
interpret and display markup docunents recorded on an interactive DVD.
Leadi ng browsers include Mcrosoft Explorer and Netscape Navi gator.
However, since these browsers have different processes for interpreting
and di spl ayi ng mar kup docunents, when an identical interactive DVDis 10
reproduced in digplayes marRupedeumensphabies ietditivg. bForeRampiayf the
different to each other. That is, display conpatibility between theses
browsers is no#sgireshas @ bullosopreparedoa the svaskup geeyoeht themadyiefs for

{he mar kup_doctment PRt ARk ine Bovirl SRFEHeNf Atfoadial) CX, 2

of the I nventigrprébéntds efspyddiventi on provides a nethod and apparat us
which can control a process of reproduci na mar kup docunents when AV data
i s reproduded in i nh&FRWeenS UsBE@siE Magkym OWﬁDﬁoV'G\Y@OMtC@P inter

present i nvent | g0 g RLALIRS AL PZaBE ARRATALUSHEBIVER [ nterpret and

di spl ay markup a s reproduced In interactive node
usi ng the nmar kugaditog breevdess irsthede MierosofliExplargr andpletsdzpe Nsvigatger ovi ded.
According to an aspect,k of the present inventi there is provided 25 a

ntion
met hod for re r%‘élﬁ\_é‘?rmﬁ'rﬁﬁdh%?@/ Qyserghgye di _ PDHPrﬁﬁ_eﬁ%ﬁ tsf’rd'&t_@ém&ﬁﬂg or
video, in int eér?c?&?sg%ty[@drﬁngpﬁ{;ﬁd%}rﬂ%sCWHEﬁ'aﬂ iBthiéd?tir%FH&iR/b@\/l? igrar kup

docurent and | oadin cunent on a screen; a user perfornng
i nteracti on w repraduredsn lintprabiive meode, | disglags by thése romsens magrize f i ni shi ng

t he mar kup doc nt | oaded gn the screen. 30 Befgre.the | oading step, the
nmet hod may fur‘al'ﬁg‘?e’g&?rﬁﬁfr%Q%adﬁhag'saﬁﬁp@tmﬂﬂ'bﬂlﬁé bﬁ'a‘?’?%’ﬂ)% ment to a
menory. After ph@sbidisytPPovided. Also, while a browser performs a process for
reproducing a markup document (a process for interpreting and
displaying the markup document), the user cannot pause the operation.
15

Disclosure of the Invention

The present invention provides a method and apparatus which
can control a process of reproducing markup documents when AV data
is reproduced in interactive mode using the markup documents.

20 The present invention also provides a method and apparatus
which interpret and display markup documents when AV data is
reproduced in interactive mode using the markup documents, such that
display compatibility is provided.

According to an aspect of the present invention, there is provided

25 a method for reproducing audio/visual data, including audio data and/or
video, in interactive mode, the method comprising: interpreting a markup
document and loading the markup document on a screen; a user
performing interaction with the markup document loaded on the screen;
and finishing the markup document loaded on the screen.

30 Before the loading step, the method may further comprise reading

and fetching the markup document to a memory. After the finishing
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2 WD 03/077249 PCT/ KRO3/ 00405 step, the nethod may further conprise

del eting the markup docunent in the nmenory. In the nmethod, the | oading
step nay wompniread (a) interpreting the mnmarkup docunent amrdTgeRBRa405Ng a
docunent tree; and (c) rendering the 5 markup docunment based on the
generated docunent tree. In the nethod, the reading step may further
conprise reading and fetching a stylesheet for the markup docunent to the
menory. In the nethod, the |loading step may conprise (a) interpreting the
mar kup docunent and generating a docunent tree; (b) interpreting the io

styl esheet a”%té‘p?%&'rﬁﬁtlhba%ﬁ%ﬂrﬂ%‘?%@hﬁr%eﬁ&e%ﬂ@%rwpe@@c&ﬁéﬁt iRased on

t he docunent tree to cht styl esheet has been applied, generating a
formatti ng strthetmerepryand (c2) based on the generated formatting

structure, renderi In the step, (& he . et hod,

the docunent tree :]raﬁ‘f)énel Oé’éﬁgg%ﬁcﬁ g&qpopmync&@%nsfomp%te{pr{g{m%tf}%ot node
of all nodes 'rﬁaﬁ@bddbu%erﬂ%@lfq%ﬁer@ﬁ}fb?a dacUHent tleat aalll(c) enteriagthe! ement s
gener at e nodes, and rule tha roce33|ng |nstruct|on a comment, and a

docunent type mgﬁ@@rdﬂ@"@ﬁﬂi@@@edm egengrate aimluﬁ@*nté@@ectmmethe present

|t oract | ve. mabenad ik el AR ey B i s GHEIDE 3 ocor dea

on an lnformtdtﬂéshéétqbﬁﬂ\% ﬂﬁﬁﬂ(dﬂﬂoddﬂﬁenﬂﬂ@dh@hb@m@mp“ sing: a reader which
reads and fetches data recorded on the information storage nedium a |ocal

storage whi ch t enpdndhe Metbed:tas leadiag IBiRP MayAREARMSHER) mtgrm@aﬂgﬁgﬁ the 25

reader; and a | r

accor di ng to arﬂérg(@@'udactun?é}}t y%ﬁ] \p;gAl;n'?%ﬁI%O%am%@gseg t?ﬁﬁ%lrl&eﬂﬂgl{ﬁ@for
i nterpreting tdigesmedtiandiasplyingtthe stdedheet tmtrfeee@kajmemdré@a(dn hlga$é‘de
docunent on a screen, an interacti ngﬁsteg, for perform ng interaction

bet ween t he mErkile dRemRMiracigMbich the syleshest hag heenpnlisdr | and a

generating a formatting structure; and (c2) based on the generated
formatting structure, rendering the markup document.
In the step (a) of the method, the document tree may be
15 generated according to a rule that a root node of all nodes is setto a
document node, a rule that all texts and elements generate nodes, and a
rule that a processing instruction, a comment, and a document type
generate a node.
According to another aspect of the present invention, there is
20 provided an apparatus for reproducing in interactive mode AV data
including audio data and/or video data recorded on an information
storage medium, the apparatus comprising: a reader which reads and
fetches data recorded on the information storage medium; a local
storage which temporarily stores a markup document that is read by the
25  reader; and a presentation engine which presents the markup document
according to a document life cycle which comprises a loading step for
interpreting the markup document read by the reader and loading the
document on a screen, an interacting step for performing interaction
between the markup document loaded on the screen and the user, and a

30 finishing step for finishing the presentation of the markup document.



30 finishing step for finishing the presentation of the markup docunent. 3
WO 03/077249 PCT/ KRO3/00405 In the apparatus, before the | oading step the
pr esent atworn3@nmne nay performa readi ng step for readi n@carkRi®48i ng t he
mar kup docunent to the |ocal storage, as part of the docunent life cycle.
In the apparatus, after the finishing step the presentati on engi ne may
performa 5 discarding step for deleting the markup docunent remaining in
the local storage, as part of the docunent life cycle. In the apparatus,
in the |oading step, the presentation engine may performsteps (a)

nterpreting the mahkip ABGHIBAILEI0K B8B4G Mo helprsRMttio @Rjinand (¢)

based on the generated docunent tree, io rendering the markup docunent. In
t he appar at us,mappepossenteadingstepdoneeading &od fetshingghd raardupf et ch a

styl esheet for_ the r.k ocunent fromthe [ and.. perfor s the
ondi g st ep: dopimdinds e [eR SPrRad R a6 Herincradld e BEpa: i,
docunment tree;g alud! after Bl fBsHIRG stdp/thesireséntanon apBing ma rioi@ a

styl esheet to télﬂeb)rdocunent tree; I?%l) p\?b/aszﬂfjr@on t he do?umant ytjdrzjéee to which

t he styl esheetdiseardingesten ipn deletingjtheemarkupydecyraentaiemaigingtin the lac@l  and

(c2) based on ener at.e r ' St ure, rendering the markup
docunent. In t g'%g%pgsg{%hs&tb%éj%gpé{ggmlgeté%éﬁé'engi ne nmay generate the 20
docunent tree accorigdithg apparatliesntthelolin@step)ttepriseatdtionastesing smapet to a
docunent node, all texts and el enents generate nodes, and a processing

i nstruction, derEnTesiepsdabinterattingdhe regikpglosamand and gansatingdor ding to
till th ' | ' i ded
Sppararus Tor GaRnidtec BRAREFGESHA R YR bEALraed BhGuhent 800 OV GO0 B0 4

recorded om arrendéongttie oarkdpdagementdi um in interactive node, the
apparatus conprising:, a reader which reads and  fetches data recorded on
the information stdPdhe apparaiks. the rsgggntation engine may further read and

fetch a stylesheet for the markup document from the memory, and
perform as the loading step: (a) interpreting the markup document and
generating a document tree; (b) interpreting the stylesheet and applying
15  the stylesheet to the document tree; (c1) based on the document tree to
which the stylesheet has been applied, generating a formatting structure;
and (c2) based on the generated formatting structure, rendering the
markup document.
In the apparatus, the presentation engine may generate the
20 document tree according to rules that a root node of all nodes is set to a
document node, all texts and elements generate nodes, and a
processing instruction, a comment, and a document type generate a
node.
According to still another aspect of the present invention, there is
25  provided an apparatus for reproducing AV data including audio data
and/or video data recorded on an information storage medium, in
interactive mode, the apparatus comprising: a reader which reads and
fetches data recorded on the information storage medium; a local
storage which temporarily stores a markup document and a stylesheet
30 that are read by the reader; and a presentation engine which comprises

a markup document parser which interprets the markup document and
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storage which tenporarily stores a markup docunent and a styl esheet 30 that
are read by the reader; and a presentation engi ne which conprises a markup
docunent warser7hi ch interprets the markup docunment and PETINRIBBIDE7249
PCT/ KRO3/ 00405 generates a docunent tree, a stylesheet parser which
interprets the stylesheet and generates a style rule/selector list, a
script code interpreter which interprets a script code contained in the
mar kup docunent, a docunent object nodel (DOM |ogic unit which nodifies
the 5 docunent tree and the style rule/selector list according to

interaction Wddherhfe8 $86tihehOfiSe | s§lRhebEparseRWhicH Myspkets the
formatter/renderer which applies the docunent tree and styl esheet

rul e/ sel ect or stylesheet antegeyatasa stylesile/splestar lish a AeripimMoldgi ng, generates
a formatting structure . and ba on .the ge ] for ting structure,
renders the ma[P{?ﬁBreg%rc\ﬁwgﬁt'nt%i%%?%gtsﬁrééta%)@%r%%%?‘%HBW%U@OCurrent
parser nmay gengicuhferithg dodafieme Bbject AR daF (DOM)NGgit wnitibieigh iadifigs tHeot node
of all nodes is set to a docunment node, all texts and el ements generate

nodes, andsa gacoErenditiae angtha styleonle/selestandipt aceanding tadaterationtwife
t et ) . .
O et kup - doc dgiserBt &gbid BeRRRE HrtCa 1 of RRREH AR MM 0P | 27

may gener at e the'doeadient et aridstylegheet tubd/seledrilist Ry theadcyumdnt tiee,
rendering of the markup docunent is con})l eted. The step controller may

generate an 'RASCSRN thaeprlying. gereratas pforemiing sirdeiyrerand basester to
Ly o mo e GEBER RS ol AR eue el o TRSAASH °7, °, 1S
data is remorded. 2h thé@pp2ratasahecharkepidocdivegtt parsdr may genemtslzee in t he
!5»? £ 52? ﬁ£ ;ng Eq\é%u%enﬁltl%e éLécoliclji%g tg rhlsésatlhé\jtI 5 9506%”30%%00 aqlgné es iglsre?% a’
document node, all texts and elements generate nodes, and a
processing instruction, a comment, and a document type generate a
node.

15 In the apparatus, the presentation engine may comprise a markup
document step controller, and the markup document step controller may
generate a ‘load’ event to the script code interpreter if the rendering of
the markup document is completed. The step controller may generate
an ‘unload’ event to the script code interpreter in order to finish

20 presentation of the markup document.

Brief Description of the Drawings

FIG. 1 is a schematic diagram of an interactive DVD on which AV
data is recorded.
25 FIG. 2 is a schematic diagram of a volume space in the interactive
DVD of FIG. 1.
FIG. 3 is a diagram showing the directory structure of an
interactive DVD.
FIG. 4 is a schematic diagram of a reproducing system according
30 to a preferred embodiment of the present invention.

FIG. 5 is a functional block diagram of a reproducing apparatus
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interactive DVD. FIG 4 is a schematic diagram of a reproducing system
according 30 to a preferred enbodi nent of the present invention. FIG 5 is
a functi owalosbiek di agram of a reproduci ng apparatus 5 WOTORRMGHTHS

PCT/ KRO3/ 00405 according to a preferred enbodi nent of the present
invention. FIG 6 is a diagram of an exanple of the presentation engi ne of
FIG 5. FIG 7 is a diagramshow ng an exanple of a markup docunent. 5
FIG 8 is a diagram of a docunent tree generated based on the markup
docunent of FIG 7. FIG 9 is a diagramof an exanple of a renote

control ler. Flgacoting3o @ prefdrfedembbaimatt@nitng peeseht sivairtioff a presentation
engine and the relations between the states. The states and relations 1o
between the states Rl Glisfa diagram of aprexample &f the Rigsentationeengingpt 11 is a
di agram show r\ra 5documant life cycle in a reproduction state of FIG 10.
FIGS. 12a thro &31\ 12d are a flowhart of the steps performed by a

reproduci ng met hod AG:qridiangiagrard shbwirﬂjé@éxéﬁi@@bﬂamﬁamﬁgmu&ﬁmﬂr esent
invention. FIG 13 is a flowhart of the steps perfornmed by a reproducing

net hod accdr di ng t Flénd e diggeanaof aaswpmwrnt tias gereratas bagecken the nvent i on.
20 Best node f rkvi e-l nvention Referring to FIG 1, in the
e

tracks of an in i ve AV data are recorded as MPEG bitstreans

and a plurality of F@. kug a diagramf anasnanise of dadmdtieicentroler. mar kup
docunents i ndicate arFI,y docunents, to which source codes that are witten
in Script |anguage -39 isastatediggrae shpwing aresigte phadresRntaian wel | as

those documents,fiRabnyahe rdfatibhsBetwbefPthE WatedNIHABS ateY HhrRIdtoRe! t ext

mar kup | anguage
10 between the states are defined to reproduce a markup document.

FIG. 11 is a diagram showing a document life cycle in a
reproduction state of FIG. 10.
FIGS. 12a through 12d are a flowchart of the steps performed by
a reproducing method according to a preferred embodiment of the
15 present invention.
FIG. 13 is a flowchart of the steps performed by a reproducing
method according to another preferred embodiment of the present

invention.

20 Best mode for carrying out the Invention
Referring to FIG. 1, in the tracks of an interactive DVD 100, AV

data are recorded as MPEG bitstreams and a plurality of markup

documents are recorded. Here, the markup documents indicate any
documents, to which source codes that are written in Script language or

25 Java language are linked or inserted, as well as those documents that
are written in markup languages such as hyper text markup language
(HTML) and XML. In other words, the markup documents play a role of
a kind of application that is needed when AV data is reproduced in the
interactive mode. Meanwhile, image files, animation files, and sound

30 files that are linked to and embedded into a markup document and are

reproduced are referred to as ‘markup resources’.
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(HTML) and XML. In other words, the markup docunents playa role of a kind
of application that is needed when AV data is reproduced in the

i nt eract iwe mwodr49 Meanwhi l e, image files, animtion fil espcancRsomed 30
files that are linked to and enbedded into a markup docunent and are
reproduced are referred to as 'markup resources'. 6 WO 03/077249

PCT/ KRO3/ 00405 FIG 2 is a schematic diagramof a volune space in the
interactive DVD 100 of FIG 1. Referring to FIG 2, the volunme space of
the interactive DVD 100 conprises a control information region in which

volunme and file contiI2 isTa scHerhams diaGrarh of @0RIEag spacBWPthé fesradaia regi on
I n which video title data corresponding to the control information are

recorded, and BVYDD\AY ohk&3.akti ve data region in which data that are needed

in order to repro \/ 4 ' - t he
VDV deo dat o+ eg SHETBEE B b VR stsc B e hrb PR 698100,

i nformation ofcathprid¢diea coatroldafbrination regiohds which vollieddnd filehédritiat  has
reproduction control_ information of a first video title are first recorded

and then VPs_onfamatign ismegaided, a/By D-Video daigiregiogyin whicky xideortileni ng vi deo
titl , ; : : i.d titl ,
(3o eaguighosinlt Ol ones et gl a0,

navi gati on pacRYD-wiatactiyeadats, reginth inavttclo dptecthat arenpadéd th orffee tet ruct ur e

is disclosed in nore detajl (n a draft standard for DVD-Video, "DVD-Video
for Read Only r,@@m;igpe[ﬁ\ggatel!rbm_terggﬁy_%mg_e@f@,reg@fpgq. has reproduction

control informatio . | : [ r ' art docunent
STARTUP. XM, a nar Dﬂgﬁe VDA P?%%&W'ng?gﬁggﬂ?@" ile A PNG which

is a markup repodutoncobgol imfemativni oftall the idluded vidiesditgeathd are recor ded
D B a1 T Aoy Py ool el SEATERE S0 S P
title are first recorded and then VTS_01_0.VOB, VTS_01_1.VOB, ...,
which are AV data forming video titles, are recorded. VTS _01_0.VOB,
VTS_01_1.VOB, ..., are video titles, that is, video objects (VOBs).

15 Each VOB contains VOBUSs in which navigation packs, video packs, and
audio packs are packed. The structure is disclosed in more detail in a
draft standard for DVD-Video, “DVD-Video for Read Only Memory Disc
1.0".

DVD_ENAV.IFO, which has reproduction control information of all

20 interactive information, a start document STARTUP.XML, a markup
document file A.XML, and a graphic file A.PNG, which is a markup
resource to be inserted into A.XML and displayed, are recorded in the
DVD-Interactive data region. Other markup documents and markup
resource files having a variety of formats that are inserted into the

25 markup documents may also be recorded.

FIG. 3 is a diagram showing the directory structure of the
interactive DVD 100.

Referring to FIG. 3, a DVD video directory VIDEO_TS and a DVD
interactive directory DVD_ENAYV in which interactive data are recorded

30 are prepared in the root directory.

VIDEO_TS.IFO, VTS _01_0.IFO, VTS_01_0.VOB,

7



25 mar kup docunents may al so be recorded. FIG 3 is a diagram show ng the
directory structure of the interactive DVD 100. Referring to FIG 3, a DVD
vi deo di reotwry72¥® DEO- TS and a DVD interactive directory POVIKERESAWISN whi ch
interactive data are recorded 30 are prepared in the root directory.

VIDEO TS.IFQ, VIS 01_OIFO VTS 01_O VOB, 7 WO 03/077249 PCT/ KRO3/ 00405
VIS 01 1.VOB, ..., which are explained referring to FIG 2, are stored in
the VIDEO TS. STARTUP. XM., A.XM., and A PNG, which are expl ai ned referring
to FIG 2, are stored in the DVD ENAV,. FIG 4 is a schematic diagramof a

reproduci ng SMS”@ﬁCFVUB nq W'J_’llctl'pal% Sphdired esfefiripd FENL2 Glre shstegn@sent
i nvention. Referrin t he repr oduci n8¢\ %St em corrpr i ses an

|dnt elr active DVDGMD%QLF%@B@B’J%XW&XWSE!Q ANGrwtggb arghi ch is a
t d
Control 1 o a0cPHiBSE SRETAREE (% BrE 3t ee SRRCBTRLENADY o Command i o

fromthe user and tFi@anstzSsdHEmaaBGFAM of birépratiuchdysyst@mageardihgs 200.
The reproduci ng apparatus 200 has a DVD drive which reads data recorded on

the interactive vpefawed enbadiaenipf tb@(Pfﬁ§efHI"&‘&!H'°inﬂ the DVD drive and the
user selects t_he [ %*egﬁ%yl dz?thé p gssgfe%ggéhﬁ)glsgg%wat us

r epr oduces desired |nt using a markup

docunent cor r eateractivedDVD 10® 4 mtpeasdmlmg'appamﬁ 26h,0a Wrmsao twitich épaoduced
AV data to the TV 300. AV scenes  of he reproduce AV data and ? mar kup
scene fromth@'ﬁ&?)ﬁ@ﬁpé[ﬁﬂdﬁ@ﬁﬁor%gﬁ% §pﬂr§§%bt Imgntogn R&eMPIB00. The

nteractive mulgiolbs ago! CRHOYUTRICER Ig’rﬂoméﬁé'ivéé/ i) aved as

AV scenes in ay W ndow de a nar ocunent , is, a
reproduci ng nfecta the U\sbr ahd Adnsoetsdbe a:ommaﬂrétwm neupr@dummgappaxaémm and

then displ ayed 200. Hell:he repr}gd@é{nsg%gg?atgé 808 %rs]eastE) drl\(;ier \%/h?(:lhsr%agg%ton the

recorded on the interactive DVD 100. If the DVD 100 is placed in the
DVD drive and the user selects the interactive mode, then the
reproducing apparatus reproduces desired AV data in the interactive

15 mode by using a markup document corresponding to the interactive
mode, and sends the reproduced AV data to the TV 300. AV scenes of
the reproduced AV data and a markup scene from the markup document
are displayed together on the TV 300. The “interactive mode” is a
reproducing mode in which AV data are displayed as AV scenes in a

20 display window defined by a markup document, that is, a reproducing
mode in which AV scenes are embedded in a markup scene and then
displayed. Here, the AV scenes are scenes that are displayed on the
display apparatus when the AV data are reproduced, and the markup
scene is a scene that is displayed on the display apparatus when the

25 markup document is parsed. Meanwhile, the “video mode” indicates a
prior art DVD-Video reproducing method, by which only AV scenes that
are obtained by reproducing the AV data are displayed. In the present
embodiment, the reproducing apparatus 200 supports both the
interactive mode and video mode. In addition, the reproducing

30  apparatus can transmit or receive data after being connected to a

network, such as the Internet.



di spl ay apparatus when the AV data are reproduced, and the markup scene is
a scene that is displayed on the display apparatus when the 25 markup
docunment we @arwed. Meanwhil e, the "video node" indicates PET/KRI3OD404r t
DVD- Vi deo reproduci ng net hod, by which only AV scenes that are obtained by
reproduci ng the AV data are displayed. In the present enbodinent, the

r epr oduci ng apparatus 200 supports both the interactive node and vi deo
node. In addition, the reproducing 30 apparatus can transmt or receive
data after being connected to a network, such as the Internet. 8 WD

03/ 077249 PCT/ KRO3/RIG5s dHufrctidndlisek &agﬁam@athé)&emad@b;ﬁgmﬁafétué he
r epr oduci ng apfar atus 200 accordl&(]:; to a preferred enbodi nent of the

present i nvent?@haccardingrtpiaprefesr Gﬂbs)dlmﬁ'é'f@fetbﬁ@cﬂ%%@ﬂ{gnm@rnat us 200

conprises a reader f I eq?:?wr troI | er
5, a decoder 5 4, éfeéw{ébn@gr é;‘?ﬁ‘g\?%orrégléﬁp é fb%nraz%glng ps"?sle;sc uded in
the controll erreaaer The buffedmieniorias adocaltoge Ricdanirdlieos, atdsodenhi ch

reads data by shini ncgqﬂ% | aser beam on, the DVD _100. The reader 1 controls

the opticals pidlan Grﬁg PoPreseptatiopienaingyBas inclusied:indhe sentralierer 5
h that th
igg ThZ1 buf ?eé erarfeﬁﬁ%Fé u'%\ée?@toi\ﬁﬂg%m{w& Focaﬁ @bo@gte%dgr&gé bggegv:‘:)or

tenporarily stshining aﬁlaserph)emnain the @YDt108. | nformation fi I e for
controlling reproducti on of AV data and/or kup documents recorded on
the DVD 100, or ot hEMe FRaskesd qw@m QRfical BIckHP ESRIfRG A 8 canirelr s
sel ection, th t ation engi

t tH; gi ne
6, the decode%lgﬁé‘ f&g‘hiﬂﬁéecgrl]tg %&Hﬂ% hee %Eriﬁ/ a&%ﬁ%%p ed on the
DVD 100 arm rerpadd.tpodmbunnenthérom tm)DVrlﬁ)tH@O or inter act ive node. The

it or pr ot at 1 on engt Hie Bhfermemaly praftersAY 8RB0 Lt be hadhafria fages
used for temporarily storing a reproduction control information file for
controlling reproduction of AV data and/or markup documents recorded
on the DVD 100, or other needed information.

15 In response to a user’s selection, the controller 5 controls the
reader 1, the presentation engine 6, the decoder 4, and the blender 7 so
that the AV data recorded on the DVD 100 are reproduced in the video
mode or interactive mode.

The presentation engine 6 which is part of the controller 5 is an

20 interpretation engine which interprets and executes markup languages
and client interpretation program languages, for example, JavaScript and
Java. In addition, the presentation engine 6 may further include a
variety of plug-in functions. The plug-in function enables markup
resource files to be opened with a variety of formats, which are included

25 inorlinked to a markup document. That is, the presentation engine 6
plays a role of a markup document viewer. Also, in the present
embodiment, the presentation engine 6 can be connected to the Internet
and read and fetch predetermined data.

In the interactive mode, the presentation engine 6 fetches a
30  markup document stored in the local storage 3, interprets the document

and performs rendering. The blender 7 blends an AV data stream and
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and client interpretation program| anguages, for exanple, JavaScript and
Java. In addition, the presentation engine 6 may further include a variety
of plug-iwofaanctzdons. The plug-in function enabl es mar kup POTasrR3ro®sf i | es
to be opened with a variety of formats, which are included 25 in or |inked
to a markup docunent. That is, the presentation engine 6 plays a role of a
mar kup docunent viewer. Also, in the present enbodinent, the presentation
engi ne 6 can be connected to the Internet and read and fetch predeterm ned
data. In the interactive node, the presentation engine 6 fetches a 30

mar kup docunenhesbRIG@d Maitkp daerherftisRtRIRatIhei AV GaRT Skdarhhe docunent  and
performs rendering. The bl ender 7 blends an AV data streamand 9 WD

03/ 077249 PCT/KK03yed0a disphay wisew definad ky theodadsmdoairoant, hat, théie AV
data st i sy, ,di_spl ' i spl i defi, ned k
document 1 e AV rERe RED0eRada 1 B Bt SRt e TR Y Bl P Ten ¢ he

bl ender 7 outqutpststthe brereidesteieetoaned\t 83@0.TV 300. 5 In a process for
reproducing (that is, interpreting and di splayin mar kup docunent

accordi ng to the prlaseRiocEas &treprRducing W@Siéﬂﬂbﬁ%@%nge%@ dsr@yindisnes 1) a
tart stat [ ' [ . ; ' f d,
5) % 1 opr oductTARE IR KRS SHH breSnt FEBAGSH She BRedifiaiit L "E

state in whi cheridite 6efufindsdt) iacstan fstatben whictno penatidns €orestarticf t enporarily
stopped, and 4) a stop state in which the reproductjon of the markup
docunent is st'6pfRACtiaR@re perfafmed. Pud ERPreduERn Hals inewhicn A markute ' 1)

start state' g ealifSs @x?&ﬁé&, é% g‘é’ﬂ'éé? Qtd{t@?ﬂ R/h?cfﬁﬂh%'g%&ﬂsh I ik Per forns
operations for 1nitralization. operations of the presentation engine 6
in the '2)ior ephackupt doounsdratietemidrdriB) stppped, arichd pa stgmstate)n whimp st at e
are determned by a user. event that i ener.ated by the renote controller
400 accordi ng th8¥§p[?§’@Pt'?%Bg e 3 lépg% Bt 'E@gﬁ)p(%’alanﬁsogﬁrr?tle%n in the

mar kup documeniaselhh$tnid ddfirke statdd aitied) slafr sthie’ iHfiatd8bdthte in
which the presentation engine 6 performs operations for initialization.
The operations of the presentation engine 6 in the 2) reproduction state’,
15 ‘3) pause state’, and ‘4) stop state’ are determined by a user event that is
generated by the remote controller 400 according to a user input, and a
script code that is written in the markup document. This will be
explained later in more detail.
In addition, according to the present invention, the presentation
20 engine 6 presents a markup document in the reproduction state, based
on a document life cycle which comprises a reading step where the
markup document is read from the local storage 3, a loading step where
the markup document read by the reader 1 is interpreted and loaded on
the screen, an interacting step where interaction between the markup
25 document loaded on the screen and the user is performed, a finishing
step where the markup document loaded on the screen is finished, and a
discarding step where the markup document remaining in the local
storage 3 is deleted.
FIG. 6 is a diagram of an example of the presentation engine of
30 FIG. 5.

Referring to FIG. 6, the presentation engine 6 comprises a
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In addition, according to the present invention, the presentation 20
engine 6 presents a markup docunent in the reproduction state, based on a
docunent Wwiofos/ocyad e whi ch conpri ses a readi ng step where tPloa/KRmBrokdos
docunent is read fromthe |ocal storage 3, a |loading step where the markup
docunent read by the reader 1 is interpreted and | oaded on the screen, an
I nteracting step where interaction between the markup 25 docunent | oaded on
the screen and the user is perfornmed, a finishing step where the markup
docunent | oaded on the screen is finished, and a discarding step where the

mar kup docunenhafk@ieddiunentstéh BohtesIRlr 615 bahagRipddcuntigitgieser 62,@ 6 is a
di agram of an exanple of the presentation engine of 30 FIG 5. Referring

to FIG 6, thetyesheettparserbdmyserivt@odenperretersH4, rodegoroentobieatg

parser 62, a ooy RdbK Bl REATER 638 oy ReRd e diaerBe By GRS
document obj egaterfieeqUI(é¥Aollepeyc unit 65, a |layout formatter/renderer 66,

and a user interface (U) controller 67. 5 The markup docunent parser 62
i nterpretsSa narkupl doeynepiprisat 64 infesetsna markve docament ul es f or

generating a daGHIEMordd S8R AeAPEE! | FHE ruBLS qorbifl aRENna! | nodes

Is set as a docunen cond tex a nt's generate

nodes. Thi rdl ytreerarepsa® flioRisng Fimss tar toot node ofl all mvodiestis sehals a ddeaomennt type
generate a io node. FIG 7 is a di a%ram showi ng an exangl e_of a markup

document.  FI G048 i Sepoidlyadies aadRiemepht 9enale,Badenat ethihéed on the
P cal OGan Hoceisifi fstliotidhis coR et i aidoiiforRifie Bintdiel! on. 27

i dentical doc gener a ran identica cunment. The
U controlioer ripe. eddGv&dSs a disgram sipowingharoexgmpleeofra markup d6caement.ol | er

format ter/ r enddtlér gaa Gagam of dcRE et BRe ASNEERtod PApeRTL s Ak
document of FIG. 7. Thus, according to the present invention, an
identical document tree is generated for an identical markup document.
The Ul controller 67 receives a user input through the remote

15 controller 400, and sends it to the DOM logic unit 65 and/or the layout
formatter/renderer 66. That is, the Ul controller 67 generates a user
event according to the present invention.

The stylesheet parser 63 parses a stylesheet and generates a-

style rule/selector list. The stylesheet enables the form of a markup

20 document to be freely set. In the present embodiment, the syntax and
form of a stylesheet comply with the cascading style sheet (CSS)
processing model of the World Wide Web Consortium (W3C). The
script code interpreter 64 interprets a script code included in the markup
document. With the DOM logic unit 65, the markup document can be

25 made into a program object or can be modified. That is, the document
tree and the style rule/selector list are modified or improved according to
the interaction with the script code interpreter 64, or a user event from
the Ul controller 67. The layout formatter/renderer 66 applies the style
rule/selector list to a document tree, and according to a document form

30 (for example, whether the form is a printed page or sound) that is output

based on the applying, generates a formatting structure corresponding to
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event according to the present invention. The styl esheet parser 63 parses a
styl esheet and generates a - style rule/selector |ist. The styl esheet
enabl es twe Bormuof a markup 20 docunent to be freely setPCTIKRMBle405r esent
enbodi nent, the syntax and formof a stylesheet conply with the cascadi ng
style sheet (CSS) processing nodel of the World Wde Wb Consortium (WBC)
The script code interpreter 64 interprets a script code included in the
mar kup docunent. Wth the DOM | ogic unit 65, the markup document can be 25
made into a program object or can be nodified. That is, the docunent tree

and the styl e thylfg/ng ebresHatigekissformbRingPsthdteé sdcordifgdy ecltevedt ng to the
Interaction with the script code interpreter 64, or a user event from the

U control | er feam thadlliceptratier & mathasghr thedermpattiog sdpisturedoekrelika g e

rul e/selector J|i d ' t ocunment form 30
(for exanple, dﬂ?méerﬁ t%?e&ﬁgﬁ@%g&%qﬁ?|f§]{}€%ta§)§§gﬂg{r?‘9%c?§ﬂgﬂsgt at i s output
based on the Lidonglenr@@n andidees ot peaBssdrig halé adiel strectures pomgtiisg t o
11 WO 03/077249 PCT/ KRO3/ 00405 . the form or changes a formatting structure

according to dhadermatiingstruciusens dependesd enriBilmestationhoMie. the f or mat ti ng
structure | OOkar%éﬁiﬁgastru%gﬁ% @h@é@ﬁwoﬁ& 'rﬁfoFrﬁEti@l\ Huifa db@ﬁ‘r{e‘?ﬁ Rt ng
structure can use-a “pseudo-e ATC ana-d0es ROt neceasart Ty have a tree

structure. Thaias or, maythaeeflesimtdrmagiont r fFor exemipte, degre plienéntaf a
i mpl ementation, Also, the formattjn §tructurfhurra¥ have npre information
than a documerfOqeRNt tipeshas aygluenapbe| agan; afibuteValig OTFeisPEYantBfe, i f an

clement of 2 defiEbed fEEqbASafe A VAUEBRS ToRfaifg AEPY! colpkue of

"display", the elenent not generate any value Tor a formatting
struct ur e.10Si rthe foonattiag fstnuchire iohthesprasentiembofiimért goreplest withraodi nent

O RS SR iohita T o Bl B BB e o6
[Sroet® rearerySSRdpLESIy BEERLL T Kol G RSO TBReR a5, @
and markup document according to the form of a document (that is, a target
medium) that is output based on the generated formatting structure, and
15 outputs the result to the blender 7.  For the rendering, the layout
formatter/renderer 66 may have a decoder for interpreting and outputting
an image or sound. In this manner, the layout formatter/renderer 66
decodes a markup resource linked to the markup document and outputs
the markup resource to the blender 7.
20 The markup document step controller 61 controls steps so that
interpretation of a markup document is performed according to the
document life cycle described above. Also, if the rendering of a markup
document is finished, the markup document step controller 61 generates
a ‘load’ even to the script code interpreter 64, and in order to finish
25  presentation of a markup docdment, generates an ‘unload’ event to the
script code interpreter 64.
FIG. 11 is a diagram of an example of a remote controller.
Referring to FIG. 11, a group of numerical buttons and special
character buttons 40 is arranged at the top of the front surface of the
30 remote controller 400. At the center of the front surface, a direction key

42 for moving upward a pointer displayed on the screen of the TV 300, a
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15 outputs the result to the blender 7. For the rendering, the |ayout
formatter/renderer 66 may have a decoder for interpreting and outputting

an i mage womsoared9 In this nmanner, the |ayout fornatter/r ®oderns/0685
decodes a markup resource linked to the markup docunment and outputs the
mar kup resource to the blender 7. 20 The markup docunent step controller 61
controls steps so that interpretation of a markup docunent is perforned
according to the docunent |life cycle described above. Also, if the
rendering of a markup docunent is finished, the markup docunent step

control l er 61 grREbAKES 443for Infivihg me;ao.h@rtdbwmrdpé diwedton RepUBITef er 64,
and in order to finish 25 present atlon of a markup docunent, generates an

'unl oad' eventmewngliae p@tﬂtﬁ?fpftO thedeft, anca gireetion bay 4bifer moyingsthe di agr am of
an exanpl e of C r
nuner i (r:rgl but tp%ﬁ@t%ggéd%s?p@@t ai{%‘rgg?t %% gu{kg‘ 3%’2"&%) Slé'??g%%ﬁ gt’fﬁ the top

of the front sdernft@;c@taédi@et@@kéygmte controller 400. At the center of the
front surface, a direction key for noving upward a BOI nter displayed on

the screen’of the TAttBedotigm QQth@@/W?QQQaIS@Pm 48405 adirection key
44 for moving Epﬁ%@% raggg"t‘ﬁ% 7 a?‘redérF%gg{el1t n 'I‘T’F‘é’reiﬁ @lﬁétlon?yds'ég the

pointer to the |rec I on Ke nter to the
right are arramgmh47ambrepa&1da$al«tegglélypessamhm"a;whenevtahme gsart er of the
di rection keys. At the bottom of the fron surfacg a stop button 46 and

a reprodupti £84Be butten 184 hesrepradudiondynchgnap ﬁé\‘:’ﬁ‘a KNA&se
button 47 is &%It@ﬁw |§/ogg‘lc tosﬂﬁ%[})d'bgéﬁt lﬁ't?(frﬁ't?df?rthé U§ePé§r{ pushes
uc e

t he button 48 repro I on unc on a paus unct'ion are sel ected
al t er nat el 0. mommdthvgrapmodlhrmanmsemS o erarkop docmens by tieen i o contr ol
t he reproductlon

6. by pushi ng WTRESEEHR 0O DY BIRNIG B Sana s S8 but ton 47 int he
i nteractive mggroduction/pause button 47 in the interactive mode.

FIG. 10 is a state diagram showing each state of the presentation

engine 6 and the relations between the states, the states and relations
15  that are defined to reproduce a markup document.

Referring to FIG. 10, the states of the presentation engine 6 are
broken down into 1) a start state, 2) a reproduction state, 3) a pause
state, and 4) stop state. 1) In the start state, if there is a DVD 100 in the
reproducing apparatus 200, the presentation engine 6 performs

20 initialization operations such as reading and fetching disc information, or
loading a file system to the local storage 3. The initialization state is
achieved inside the reproducing apparatus and is not recognized by the
user. If the initialization operations are completed, the state of the
presentation engine 6 is transited to the reproduction state. 2) In the

25 reproduction state, the presentation engine 6 reproduces a markup
document that is specified as a start document. If the user pushes the
pause button 48 on the remote controller 400, the state of the
presentation engine 6 is transited to the pause state. 3) Pause of
reproduction of a markup document means pause of reproduction of

30  markup resources that are linked to the markup document and displayed

on the markup scene. For example, in a case where a flash animation
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FIG 10 is a state di agram showi ng each state of the presentation engine 6
and the rel ations between the states, the states and relations is that are
defi ned tworegsprnduce a nmar kup docunent. Referring to FlI G PO@/KRIRO®Eat es of
the presentation engine 6 are broken down into 1) a start state, 2) a
reproduction state, 3) a pause state, and 4) stop state. 1) In the start
state, if there is a DVD 100 in the reproducing apparatus 200, the
presentation engine 6 perfornms 20 initialization operations such as reading
and fetching disc information, or loading a file systemto the |ocal

storage 3. Thesienmbédtdddazintthemarkapacefie andhs et dispiaged} the mepsmefici ng
apparatus and is not recogni zed by the wuser. If the initialization
operations ar dhedlasharimation stepsadwing therpausgrtatent dt therisaipusbesthe

transited to tAg. L &RsaAREL A oA 48 agdin! thel d5te?or thaRBILGEYON ebffes: the
e r prog b 0 t[ B%a

presentation engin uces a nmar Ku cunen I'S SpecFfied as a

start docunent6 id trandiedusehe pepstoes ctitrestapaand therépoddstiomof the r enot e
controller 400, the state of the resentatjon engine 6. is transited to the
] s illeEPadect

pause staté. INapPLOBIMenthaiRgag2ipn  dnakis | i Rf theans pause of
reproduction gf,4Q, he%égﬂ“kerse(ﬁ%ég%‘éoh@ﬁé n‘%frf(‘u;:) ge&i%’ bEBin%r%derEHPtr%OC””e”t

and di spl ayed on rkup sce or exanp n a“case where a fl ash
ani mati on 13 padt GBEOY Hxmafkilp KRoBI@BKI6pped ehthedtite of the he mar kup scene

d is bei di spl d, th ti f ot flash ' i t [ th
pause state. IHebRRCh B BENBMates BEMRRR D RIRPRACHOD RS A Bgal o,
the state of té&s@%ﬁ@%ﬁbh%’e fﬂgbg@%o%@éém%ﬁ 24 i ushey.r epr oducti on

state and the reproduction of p docunent begins again. That is,
t he reproduct i Maanwhiddf theausarpusbss the stopdiutidned 2ih the pausensiateupr scene

of ‘the preserharpapauipheeae s nG dahpePere At it ShaBe o BaansHeE: at o and
the pause stabahuliesh sfife WRRFE SHiCtdpPod RAIGROHE hRarkdS doguRienb8tbpsi ©
Meanwhi l e, if the user pushes the stop button 47 in the pause state or
completely. 4) In the stop state, the reproduction of markup resources
displayed on the markup stops completely. Accordingly, if the user
15 pushes the reproduction/pause button 48 again, reproduction begins
again from the first part of the markup resources.
The operations of the presentation engine 6 in the 1) start state,
2) reproduction state, 3) pause state, and 4) stop state are determined
by user events that are generated by the remote controller 400 according
20 to a userinput, and script codes written in the markup document.
Accordingly, by changing the user events and script codes written in the
markup document, the operations of the presentation engine 6 in
respective states can be changed in a variety of ways.
FIG. 10 is a diagram showing a document life cycle in a
25 reproduction state of FIG. 10.
Referring to FIG. 10, the document life cycle comprises a reading
step, a loading step, an interacting step, a finishing step, and a
discarding step. All markup documents go through the document life
cycle according to the present invention. However, some markup
30 documents may go through a document life cycle in which the discarding

step immediately follows the reading step. A case where a markup
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the reproduction state, the state of the presentation engine 6 is transited
to the stop state where the reproduction of the markup docunent stops

conpl et elwo 0371219t he stop state, the reproduction of narlpap/KRBOMSES

di spl ayed on the markup stops conpletely. Accordingly, if the user 15
pushes the reproduction/ pause button 48 again, reproduction begins again
fromthe first part of the markup resources. The operations of the
presentation engine 6 in the 1) start state, 2) reproduction state, 3)
pause state, and 4) stop state are determined by user events that are

generat ed by tdscursemtis stned imtHeeloc4PftorrRo3 ahdghéd deleted withbut beny, and
script codes witten in the markup docunent. Accordingly, by changing the

user events anRresepiegt(dispipryedhepiresponds nibis eietecupflgeciiesamay be a

oper ati ons of ' o¥el] Iy '

cﬁange:j [ ?\ a v%é&éﬁéﬁﬁﬁg%lg%ﬁw {I% '?éa'ﬁgdﬁ%%g&réﬁ@vﬁgégﬁ ocurtrtgg;\t life
cycle in a 25finistingdtey.i 0N cas@inhedé afrh&rkupModbedeattwinapset preefatiol, t he

docurnent life cycle conprises a readin step, a loading step, an
!

I
i nteracting st finishedissbging %@wteﬁﬁgakv coresPRnds i t@g&yd% | mar kup

docunents go throu | £ ; | ent

I nventi on. I—bmever%%%‘ﬁ@?éug %%dédg?uﬁe%ggﬁrggmg)hd% ﬁ%&&gﬁhgegﬁ%ﬁrﬁent life
cycl e i n whi ch(andea sykeshedt)nig reat by therived| sibedge 3.0l Thaksis; aees@madeng step. A
case where a markup 14 WO 03/ 077249 PCT/ KR0O3/00405 docunent js stored in
the | ocal stork egt% MREKURyPeBant IS aFser At iasAn BPEeemOBy e spl ayed)

corresponds 1ot hi sty Reind'bs intiBES pfidesBBs for HRAHHEERG th Ffarkis! © |1

whi ch the | oading step Is per agaln after the fini'shing step. A case
where a narkupdemooerandyresenting fenmarkumdscumsntf emthehdisplay doed¢eny

present €9 02! PuSOLrGRE R S bk ool e FRGASALLIR FRRUEI%S, T2 | o
22 o; ﬁgﬁn?’aelﬁf‘%"‘?“?‘z?nﬁ i§ RRHRIEACEN tHees@bEA. t Phé iRePreling of M ARkuP S gener at ed

document indicates a process for performing a syntax check for checking
whether or not the syntax of a code is correct and a document type

15 definition (DTD) check for checking whether or not there is a semantic
error, and if there is no error, generating a document tree. Also, the
interpreting includes a process for interpreting a stylesheet which exists
separately from the markup document or is included in the markup
document.

20 For an XML document, the syntax checking process includes
checking whether or not XML elements are properly arranged. That is,
it is checked whether or not tags that are XML elements are tested in
accordance with the syntax. A detailed explanation of the syntax check
is available in the XML standard. The DTD is information on document

25  rules accompanying a markup document and distinguishes tags of the
document, identifies attribute information set to tags, and indicates how
values appropriate to the attribute information are set. in the DTD
checking process, a semantic error of the markup document is found
based on the DTD. The rules that are applied to a process for

30 generating a document tree according to the present invention are the

same as described above.

15



The | oadi ng step includes processes for interpreting the markup io
docunent and presenting the markup docunent on the display screen. That

is, the "woadionp49in the | oading step neans that the nmar kPeT/KRGOMEt | S

| oaded on the screen. The interpreting of the markup docunent indicates a
process for performng a syntax check for checking whether or not the
syntax of a code is correct and a docunent type 15 definition (DTD) check
for checking whether or not there is a semantic error, and if there is no
error, generating a docunent tree. Also, the interpreting includes a
process for interpriathred, theddbadingResy inohidel the ippdSessfop ftafgrbting tHem t he

mar kup docunent or is included in the markup docunent. 20 For an XM
docunent, the markupdetuentandgenareting aclasgaent dieec RNAJhatpeesass foF not XmL
el enents are pr A ' i 1] not tags
that are XM erleg'ﬁ'gﬂ?it% w@gagﬁmﬁgngé%soerdd@\t@e ﬁ?’?‘%&‘%"ﬁ@@i’?gﬁt t?é\e'det ail gd
expl anati on of Wb spetifivallghiadke lbadiny 8tdpalal dboumdritereéls gdnenstedby The DTD
is informati on on docunent 25 rul es acconpanyi ng a nmar kup, docunent and

di sti ngui sHes niBregingithe marken gestmengenstyte %%e/ﬁﬁ‘ﬁﬂ%d‘ﬁg'si gansratedi on set

to,l2gs. and |AMEanRs e SALUTS oY QR AR dflelliR/BbibLiopl ks N or Mt i on

are set. In the | I'ng’ process, semant1t error o mar kup

docurent is f cappliedtetiee doouieat (PED, a Tdrenattihe strudtare B gersgrptadebbaded a
process for 30 generati n§§a document tree accordin g;o thegPr sent

i nvention are @hihe Wpgotlst 3Rl gad the slackup go ts7eng $8%3/ 00405

In brief, the ér?ﬂfgf&gméﬁﬁﬁ dAsdiydes the process for interpreting the markup
docunent and generating a-docunent tree, and the process for rendering the

mar kup docuwnent basladheintehectipgretepttbd disptayeehtcorntertof a Nocemepeci fi cal |y,
i n the | oading step, docunent, tree is generated by 5.interpreting the
mar kup docurren(fha"ﬁ%§t &réxﬁmﬁ?'s% %I&{rggrqcﬂglp V‘f'@ tgsrﬂ%émn tﬁ? YS$& erpreting
the styl esheetp,dfis H6MRERbEE dRickhfnt WRIePHeEcrbbs lor isrolls the

screen, or by an interaction between the decoder 4 and the presentation

engine 6, or by a process in which the user pushes a button on the

15 remote controller 400 to control the reproduction of the markup
document. In the interacting step, the markup document presented on
the screen receives a load event from the markup document step
controller 61. If the screen displays another markup document shifting
away from the currently loaded markup document, an unload event is

20 generated. If the user pushes a button on the remote controller 400, a
user input event is sent to the script code interpreter 64 through the Ul
controller 67 and the DOM controller 65. At this time, it is determined
whether or not to reflect an event in the presentation engine 6 after an
event handler script code that is provided to the DOM controller 65 is

25  executed in the script code interpreter 64. Then, if it is determined to
reflect the event in the presentation engine 6, the event is reflected and
processed in the presentation engine 6 to perform a predefined
operation. For example, when any one of the reproduction/pause
button 47 and the stop button 46 that control the execution states of the

30 reproducing apparatus is pushed, the operation for navigating elements

forming the markup documents such as the direction keys 42 through 45
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applied to the docunent tree, a formatting structure is generated based on
the type of list applied, and the markup docunent is rendered based on the
formatti ngosBroorsure. 10 In the interacting step, the di spcaypRbimossent of
a docunment changes, for exanple, by an interaction with the user when the
user pushes a button of a docunent | oaded on the screen or scrolls the
screen, or by an interaction between the decoder 4 and the presentation
engine 6, or by a process in which the user pushes a button on the 15
renote controller 400 to control the reproduction of the markup docunent.

I'n the interaciidigheSéftbr kéy21 @afﬁéseomwwg Af e U’ ndthwartgoeen
receives a |l oad event fromthe markup docunent step controller 61. If the

screen di spl ayreflantdha@venhrtkepsgb@mae ashinetiom gvesharevendaefebl( burrent | y

| oaded mar kup doc en d user pushes
a button on th‘@ﬁ'Fﬁ dv&%ﬂ %heaﬂ/%o E)gfaﬁeégrljfg g{'f%% e%c’f”btegggnt to the
script code i r!D@(ELﬂﬁéhﬁ@bﬁ%t MUd@UQDOM)Q_eUeI 2<Eweht53$be¢|ﬁ@ého&n¢er‘sm POM
controller 65. At this tine, it is determned whether or not to reflect an

event in tHe presentha fishibggter inlicatesa state whesethegrasentaien oh@ code t hat

I's provided tﬁnﬁﬁlﬁgﬁ%@ﬁ&ﬁt |§"f|h§h{39%n!dsthéﬁp§?kﬁ§% tre]r%aﬁ%rlbﬁheCOde

I nterpreter eterm ne he event 1n the
presentation dogalrtofagetde event is reflected and processed in the
presentation engine 6 to, performa predefined I[%pratlon For exanpl e, when

any one of the reprlgdiedissrdagster. sie Markur dgRIMEREWEPSH PEERITBAUYB t hat
control the exggildan .%%Iq?éd%nmé%eamar ug| ”%étﬁ?gh%&%u%&&’ﬁ@hed, t he

operatlon for navigatin enents formn e mark ocunents suth as the
di rection leysstép, mlercm:lgierﬂcﬁy iteén mmatmﬂgmlétem KR03/ 00405 and the enter

key 41 corresponds (o t If, t er does not want to ). ct the
event, the user ca %%Jenf%ew Hre ¥ edpﬁ@)’@n?lﬁ@?'@ﬁjué'?n tgﬂg

provided by the:¥ding Bt bRAhPIRERRSH WM héwdRSEXIAREd! N
FIGS. 12a through 12d are a flowchart of the steps performed by

a reproducing method according to a preferred embodiment of the
15 present invention.

Referring to FIG. 12a, if there is a DVD 100 in the reproducing
apparatus 200, the reproducing apparatus initializes the presentation
engine 6 in step 1201, and sets STARTUP.XML as an output document
in step 1202. Based on the user input event that is generated when a

20 user input button is pushed, the presentation engine 6 determines the
current state. If the current state is a reproduction state in step 1203, A
is performed, if it is a pause state in step 1204, B is performed, and if it is
a stop state in step 1205, C is performed.

Referring to FIG. 12b, if the current state is a reproduction state

25 (A), the presentation engine 6 interprets and displays on the screen
STARTUP.XML, which is set to the output document, receives a user
event from the user input, and executes a script corresponding to the
user event, the script which is written in or linked to the markup
document in step 1206. If there is a pause request from the user, that

30 s, if the user pushes the pause button 48 in step 1207, the state is

transited to the pause state in step 1208. In the pause state, the

17



Docunent Obj ect Mbdel (DOV) Level 2 Events Specification version 1.0. 5
The finishing step indicates a state where the presentation of a markup
docurent we iBiomizaved and t he mar kup docunent renains in tPET/KRIGAD40St Or age
3. In the discarding step, the markup docunment whose presentation is
finished is deleted fromthe |Iocal storage 3. That is, in the discarding
o step, the on-nenory iteminformation is del eted. Based on the structure
descri bed above, a reproduction nethod according to the present invention
will now be explained. FIGS. 12a through 12d are a flowchart of the steps

performed by rpfeictieH®f Mgarkap hesoreestihtrige dispayddr the dcrdpostopent  of
the 15 present invention. Referriqr%g.to FIG. 12a, if there is a DVD 100 in
i

t he reproduci rNd apipraravhieh soneedaskinripiarpreting nparkpp dostmentsanddn zes t he

presentation | ¢ ' . S&dratio B4 a t put
docunent in Sfepd?%%_a?@gtegggn&}%g tﬁggF mp%rt'% eve#ﬁeﬁéattoas's @eﬁgr at ed
V\ﬂen a 20 userpémta?,lbﬂtyruéa gveatechrréspongdirgsterthatreprodecton ®u@odet er m nes
the current state. |f the current state is a reprodyction state in step
1203, A S petd apdstpp bytton 47 arg recaived. siByen 'ifﬁRw QLQ%W,'%“PES’ OF f or med,

and if it is &-5i08 HeAlfdehitdP islglshed:the pRESnMtBiflendiRE & dody to FI G
’? Pate % (AS]

12b, if the current state Is a reproduction s , the presentation
engi ne 6 i nt erqutgtesfoamdardopeiatips conmrespendiogde the BTHGT.UPIf Xhere isfai sthpi s set

to the output docunent, receiv a user event fr t he user igput, and
executes a scrrie_ﬁt’e\%'tﬁ?’ﬁéé%h’a?hgﬁ?tdst'ﬁ&e H%%rrpla/*@ﬁﬁf%tsp@ 53&‘?'}5993?” chis
witten in or %téﬁ“‘i?@g'f &é&ﬁté‘@ﬁl‘@%iteé%m@%{)'é’!at%tiﬁ%té-p?(?%0.'fIrHF%re is a
pause request fromthe user, that 30 is, 1f {he user pushes the pause

button 48 ion sstep siateythetpresentatien iengirer @ osinpiatelystops theatepsoduciion i n st ep

1208. In th he ., 17 \\O 03/ 077249, PCT/ KRO3/ 004 duct |
of marklrjlp r23gﬁ?@%@‘%ﬁt&goﬁﬁcgg&mépﬁré@é%ﬁ%‘fﬂ%%%%?cérgﬁnsPB'ﬁ'E,lquly s ocuetton

the timer, and does not receive any user events.

Referring to FIG. 12c, in the pause state (B), if the user pushes

the reproduction button 48 or the stop button 47, the presentation engine

15 6 receives a user event corresponding to the button in step 1211. That
is, if there is a reproduction stop request from the user, that is, if the user
pushes the stop button 48 in step 1212, the state is transited to the
reproduction state in step 1213. In the reproduction state, the
presentation engine 6 begins reproduction of the markup resources

20 displayed on the screen from a part where the reproduction stopped
temporarily, begins the timer from a part where the timer stopped, and
receives all user events. If there is a reproduction stop request from the
user, that is, if the user pushes the stop button 46 in step 1214, the state
is transited to the stop state in step 1215. In the stop state, the

25  presentation engine 6 does not receive any user events.

Referring to FIG. 12d, in the stop state (C), the presentation
engine 6 stores information that should be kept even after the stop and is
needed by markup documents, in a non-volatile memory (not shown) in
step 1216.

30 FIG. 13 is a flowchart of the steps performed by a reproducing

method according to another preferred embodiment of the present
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and a tinmer which is needed in interpreting markup docunents and in
decodi ng markup resources in the presentation engine 6 stops. In the pause
state, onwg aiserzdevents corresponding to the reproducti on POOTKR0O3/084048 and
stop button 47 are received. Even if any of the other buttons, for

exanpl e, the pause button, is pushed, the presentation engine 6 does not
perform an operation corresponding to the button. If there is a stop
request fromthe user, that is, if the user pushes the stop button 47 in
step 1209, the state is transited to the stop state in step 1210. In the io
stop state, thgvértRsentation engine 6 conpletely stops the reproduction of
mar kup resources that are displayed on the screen, conpletely stops the
tinmer, and does notFlGedd showmprogsasessips Pracessliien Matkup slocumentiit, in the

pause state (Bl il 8SHoddRdNE e reptAduChitRA BYEHGLES tRE the stop
a &nt

button 47, the presene{]atlon engi ne 1@@% ecei ves user e

correspondi ng gresémtatibnienging & of tteprep?dducidgappamatus 200 heads a markup
reproduction stop request fromthe user, that‘h'éqs, if the user  pushes the
stop buttor 4glqaymgnigrom the lqogbsiorage.diin s t-ednitBedording sisodiR ti on
state in step ; ; r t) r ?‘éﬁe"f‘é engi ne 6
begi ns reproddct %%Waclg'?”:e{qﬁg'rrr?ggﬁ%gééﬁéggmﬁggb?&cgﬁge&t%?g on tfr?grhscreen from
a part where tdoeunsgntdreecini siep 480Rpetf the emriupdiocymené ¢ mat vdhid and@ar from a
part where the tiner s%’g)iped, and r&cei ves | user eyents. If there is a
reproduct i on Ay MeRYleas isialgengrated fpptep; 1243, @0 eXcepling AICEsSHi%hes t he
stop button 46| fingi€Pertdrtied 4308, IfSthEMAARUPYOUMI% vaIRPafgat e in
step 1215. InGrPI\ﬁ'enétsg estrate, &{?2625 present atlonbené:ihneéG does aFllot receive
any user ewmentado®ahent fragig nomhally dehwratied iniséers 1 303 sthetadenents efithe

DAt O A BRSSP Rla S M B e T e
shown) in steprgifed RG&tEp ®3083 MeapwhileWwhé thé)Ferfdéﬁng_tigaérfeﬁﬁé@,r nmed by a
reproducing method according to another preferred enbodi ment of the
present 18 event handlers for all kinds of events are enrolled in the script code
interpreter 64. Event handlers listen whether an enrolled event is
15 generated. If the markup document is rendered and corresponding AV
data are decoded, the blender 7 blends the rendered markup document
with decoded AV data streams, and outputs the result on the screen in
step 1306. In the interacting step, the corresponding markup document
is loaded on the screen, and the presentation engine 6 generates a
20 “load” event to the script code interpreter 64 such that jobs to be
performed in relation to the event can be processed. Then, interaction
with the user is performed through the markup document in step 1307.
Here, if there is a request to stop the presentation of the corresponding
markup document in step 1308, the presentation engine 6 generates an
25 “unload” event to the script code interpreter 64 in step 1309. Then, in
the finishing step, presentation of the current markup document is
finished and presentation of the next markup document is prepared in
step 1310. In the discarding step, the finished markup document is
deleted from the local storage 3 in step 1311. As described above,
30 there may be a markup document in which the reading step follows

immediately after the discarding step.
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WO 03/ 077249 PCT/ KRO3/ 00405 invention. FIG 13 shows processes for
processi ng a markup docunent in each state of the docunent life cycle.
That is, womhezaeadi ng step, the presentation engi ne 6 @®CTIKRI3Nemsoduci ng
apparatus 200 reads a markup 5 docunent fromthe |ocal storage 3 in step
1301. In the |oading step, the presentation engine 6 parses the markup
docunent and generates a docunent tree in step 1302. If the markup
docurnent is not valid and a docunent tree is not generated in step 1303,
an exception processing routine is performed in step 1304. If the markup
docunent is valid and io a docunent tree is normally generated in step
1303, the elenents of the markup document are interpreted and formatting
and renderi ng ladustrigbApplicaidity n step 1305. Meanwhile, while the rendering

is perforned, even I | L. K] f. ey 1 [ in the
script code inter ﬁé\%%igﬂgiﬁ%g%s%ﬁgme@ﬂén %sﬁeg%ﬂ\ﬁﬂ%%%ﬁéyggﬁﬂéh?y | ed
event is 15 gefuthaireédeprodutde immekibterdeiuemotie] SispRydsngshatiilly ¢or r espondi ng
AV data are decoded, the blender 7 blends the rendered nmarkup docunent
with decodéd ANoWisles- streams, and outputs the result on the screen in step
1306. In the interacting step, the correspondi ng markup docunent is |oaded
on the screen, and the presentation engine 6 generates a 20 "l oad" event to
the script code interpreter 64 such that jobs to be perfornmed in relation
to the event can be processed. Then, interaction wth the user is
performed through the markup docunment in step 1307. Here, if there is a
request to stop the presentation of the corresponding markup docunment in
step 1308, the presentation engine 6 generates an 25 "unl oad" event to the
script code interpreter 64 in step 1309. Then, in the finishing step,
presentation of the current markup docunment is finished and presentation
of the next markup docunent is prepared in step 1310. In the discarding
step, the finished markup docunent is deleted fromthe |ocal storage 3 in
step 1311. As described above, 30 there may be a markup docunent in which
the reading step fol |l ows
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i mredi ately after the discarding step. 19 WO 03/077249 PCT/ KRO3/ 00405

I ndustrial Applicability According to the present invention as described
above, whwo 03¥772dat a are reproduced in the interactive noder/Kisphany
conpatibility is 5 provided. 20 WO 03/ 077249 PCT/ KR0O3/ 00405 What is
claimed is: 1. A nethod for reproducing audio/visual (AV) data, including
audi o data and/or video, in interactive node, the nethod conpri sing:
interpreting a markup docunment and | oading the markup 5 docunent on a
screen; performng interaction between the markup docunent | oaded on the
screen wWth a \WHatis @aindd 13t shing the markup docunment | oaded on the screen.
10 2. The nmethod of claim 1, further conprising before the |oading step:

rleadi ng a][ld fﬁtchi ndl -t heA mathog faroepreducingaudigdigal (AY) dates inpdudingd of
3. t | ne f _ oS ) e o
o kup- docunre il SBRLARYAEvfeosn biabhd BRuBOhelRelidPooiBlihh 0, "¢

| oadi ng step conprihkepretidg d Mmarkup eéscuraéntrand loadmey thepmdea@pment and

generating a docunent tree; and (c) rendering the markup docunent based on
t he gener atSed defo@gtN @ see5 5. The nethod of claim 3, wherein the

reading step furthefo rGHRY iMEiiction between the markup document loaded on

the screen with a user; and

finishing the markup document loaded on the screen.
10 2.  The method of claim 1, further comprising before the
loading step:

reading and fetching the markup document to a memory.

3.  The method of claim 2, further comprising after the finishing

15 step:
deleting the markup document in the memory.
4. The method of claim 3, wherein the loading step -
comprises:
20 (a) interpreting the markup document and generating a document
tree; and

(c) rendering the markup document based on the generated

document tree.

25 5. The method of claim 3, wherein the reading step further
comprises:
reading and fetching a stylesheet for the markup document to the
memory, and
the loading step comprises:
30 (a) interpreting the markup document and generating a document

tree;
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readi ng and fetching a styl esheet for the markup docunent to the nenory,
and the | oading step conprises: 30 (a) interpreting the markup docunent and
gener at i ngoa3dorusrent tree; 21 WO 03/ 077249 PCT/ KRO3/ 004®ET/KIKB/00405
interpreting the styl esheet and applying the stylesheet to the docunent
tree; (cl) based on the styl esheet-applied docunent tree, generating a
formatting structure; and 5 (c2) based on the generated formatting
structure, rendering the markup docunent. 6. The nethod of claim4,
wherein in the step (a) the docunent tree is generated according to a rule

that a root node of(pgidtergrétimparsstyiesreét 4rd éppﬂ?mgrtﬂétstﬂéﬂﬁ?ee@olthée t hat
all texts and el enents generate nodes, and a rule that processi ng

i nstruction, aassmemittree;and a document type generate a node. 7. The net hod

o 2™ & ol &1 kR St B A3cERL 88 pllhogger ot 19

generat ed in tfaematingricioture; ahép, the finishing step is perfornmed. 20 9.
An apparatus for reproducing AV data including audio data and/or video
data recorded on ar(C?hP%%PPGW geperatrd fﬁimaﬁ'ﬁg ptructyre rgpdering thsde, t he
appar at us con%hﬁ{l&gd der which reads and fetches data recorded on the
25 information age rre ium a local storage which tenporarily stores a
mar kup docunent that is read by the reader; and

6. The method of claim 4, wherein in the step (a) the
document tree is generated according to a rule that a root node of all
10 nodes is set to a document node, a rule that all texts and elements
generate nodes, and a rule that a processing instruction, a comment,

and a document type generate a node.

7. The method of claim 4, wherein the loading step further
15 comprises:

(d) generating a ‘load’ event.

8. The method of claim 7, wherein if an ‘unload’ event is
generated in the interacting step, the finishing step is performed.
20
9.  An apparatus for reproducing AV data including audio data
and/or video data recorded on an information storage medium in
interactive mode, the apparatus comprising:
a reader which reads and fetches data recorded on the
25  information storage medium;
a local storage which temporarily stores a markup document that
is read by the reader; and
a presentation engine which presents the markup document
according to a document life cycle which comprises a loading step for
30  interpreting the markup document read by the reader and loading the

document on a screen, an interacting step for performing interaction

22



a presentation engi ne which presents the markup docunent according to a
docunent life cycle which conprises a |loading step for 30 interpreting the
mar kup dowomsnv7zaead by t he reader and | oadi ng t he docunemCTaER@/845een, an
interacting step for performng interaction 22 W 03/077249 PCT/ KRO3/ 00405
bet ween t he mar kup docunent | oaded on the screen and the user, and a
finishing step for finishing the presentation of the markup docunent. 10.
The apparatus of claim9, further conprising: 5 a buffer menory which
buffers the AV data; a decoder which decodes the AV data buffered in the

buffer nmenorypetp@dnahdintifep dobuatendliués dime’Sérden andahedeer,shd e

decoder and the markup docunent interpreted by the presentati on engine,
and i o out put sfinisfingstepied finishing theipresentatigpwathe Markyp deaumend, wherein
before the | oading step the presentation engine perforns a reading step
for reading and fetching the markup docunent to the |ocal storage, as part

of the docunment |ifel(d5S Tiyehpparbtus dhelampPafuathes cofnprlsiign 11, wherein after
the finishing step the presentation engine perforns a discarding step for

del eting tHe mar kudbuBeUmEMOTY dhichPHECTSThersY A8kl storage, as part of
the 20 docurment |ifgqe¥eh& wilich dERGIELRM ?/‘{fatgfbuﬁfg?édnn]i%e tw_f@é'e' n as the

| oading step, the ©presentation engine perforns t steps o a)
interpreting tinemomykand docunent and generating a docunent 25 tree; and

based on th t ed t t der i h kup d t
14 Tho appar at us cf DEPSERWDEN ORBHSthe RSP EoUAR o3 INEHSEHBe" 308 ur t her
performs readifg AafkubddclinihtintetprefiGFind PresbhtatiBRdfighne, and

10 outputs the blended result.

11. The apparatus of claim 10, wherein before the loading step
the presentation engine performs a reading step for reading and fetching
the markup document to the local storage, as part of the document life

15 cycle.

12. The apparatus of claim 11, wherein after the finishing step
the presentation engine performs a discarding step for deleting the
markup document remaining in the local storage, as part of the

20 document life cycle.

13. The apparatus of claim 12, wherein as the loading step, the
presentation engine performs the steps of:
(a) interpreting the markup document and generating a document
25  tree; and
(c) based on the generated document tree, rendering the markup

document.

14. The apparatus of claim 12, wherein the presentation engine
30 - further performs reading and fetching a stylesheet for the markup

document to the memory, and performs as the loading step:
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docunent to the nmenory, and perforns as the |oading step: 23 WO 03/ 077249
PCT/ KRO3/ 00405 (a) interpreting the markup docunent and generating a
docunent wors@77249) interpreting the styl esheet and appl yirag/Kkos/08408] esheet
to the docunent tree; 5 (cl) based on the styl esheet-applied docunent
tree, generating a formatting structure; and (c2) based on the generated
formatting structure, rendering the markup docunent. 15. The apparatus of
claim 13, wherein the presentation engine io0 generates the docunent tree
according to a rule that a root node of all nodes is set to a docunent

node, a rule that all idtergretiddtheemafRIY Gocuirast idccgansiating adbaunieiite that a
processing instruction, a conment, and a docunent type generate a node. 15

16. The apparafe®& of claim 14, wherein in the | oading step the

oresentaLIon eng! e L SEURE AR HRRRYRLPR B SR GBER o B8, T

apparatus of claim genéra in the
i nteracting stdgoundre ttgeesent ati on engi ne perforns the 20 finishing step.
18. An apparatus for reproducing AV data including audio data and/or video

g .
data recorded on ar(cilhPasefhendne stipsigst-apaliethfPeiment keaceenrsaliv@a, the

appar at us corrpfroinﬁg{m' ARichurk egfgr which reads and fetches data recorded on
the information's oPage megium a |l ocal storage which tenporarily stores a

mar kup docunent andc2ibased enhieegehbrted farmating biyuttbee,rreadering thed a
presentation engine which conprises: 30 a markup docunment parser which
interprets thé“%ﬁwaﬂf’c%ndnent and generates a docunent tree,

15. The apparatus of claim 13, wherein the presentation engine
10  generates the document tree according to a rule that a root node of all
nodes is set to a document node, a rule that all texts and elements
generate nodes, and a rule that a processing instruction, a comment,

and a document type generate a node.

15 16. The apparatus of claim 14, wherein in the loading step the

presentation engine further performs generating a ‘load’ event.

17. The apparatus of claim 14, wherein if an ‘unload’ event is
generated in the interacting step, the presentation engine performs the

20 finishing step.

18. An apparatus for reproducing AV data including audio data
and/or video data recorded on an information storage medium in
interactive mode, the apparatus comprising:

25 a reader which reads and fetches data recorded on the
information storage medium;
a local storage which temporarily stores a markup document and
a stylesheet that are read by the reader; and
a presentation engine which comprises:
30 a markup document parser which interprets the markup

document and generates a document tree,
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24 WO 03/ 077249 PCT/ KRO3/ 00405 a styl esheet parser which interprets the
styl esheet and generates a style rule/selector list, a script code

i nterpretwoOooshiraoi nterprets a script code contained in tPoa/Kmskoos
docunent, 5 a docunent object nodel (DOV) logic unit which nodifies the
docunent tree and the style rule/selector list according to interaction
with the script code interpreter, and a | ayout formatter/renderer which
applies the docunent tree and stylesheet rule/selector list to the
docunent tree, based on the applying, io0 generates a formatting structure,

and based on the 96@5@1@1&@?&%@? Whith mtcfl;ﬁﬁétsl!ﬂ@e sfyﬁyﬂ@ésahb?emféwﬁ
docunent. 19. The apparatus of claim 18, erein the markup docunent

par ser gener at@styeailelseleetortlist.r ee according to a rule that a root node 15

generat 6 nodes. and %S IHESERIT LR SunEh ifofirelth it 0o dufldel “ona”

docunent type igaRémidrkup doedment0. The apparatus of claim 18, wherein the
presentation engine 20 conprises a markup docunent step controller, and
t he mar kup 5 docunent@ §eeymephebiest mpdg M lagigunit ydyeh emaslifiesttbet he scri pt

e m ! _ 291G Un't yRieh e scri p
The- appar at s SRS EARIRE OB fo/sOBelR st foapFE 0 jteindRMB °2, =

"unl oad' eventthescripecsde imérpeetde, darmt erpreter in order to finish
presentation of the nark

docunent . 22. The appar at of clajm 18, furth
conprising: a buffeﬁ"%ﬁgwn\_ﬁﬁpﬁlfﬁﬂﬂﬁ?’éwg'cg@%ﬁ%MEPC@@E@{ig]%@@é’r \l/J\Arwi cﬁr
g‘é%_?ﬂeRg 3; 88 4’8‘;/'s,t9@tsﬁe@l“rfuié?§99cfo? 1568 thY (R UmeTR IFREY baddWoR ¥ QpBRAMY, 7249

10  generates a formatting structure, and based on the generated formatting

structure, renders the markup document.

19. The apparatus of claim 18, wherein the markup document

parser generates the document tree according to a rule that a root node

15 of all nodes is set to a document node, a rule that all texts and elements
generate nodes, and a rule that a processing instruction, a comment,

and a document type generate a node.

20. The apparatus of claim 18, wherein the presentation engine
20 comprises a markup document step controller, and the markup
document step controller generates a ‘load’ event to the script code

interpreter if the rendering of the markup document is completed.

21. The apparatus of claim 19, wherein the step controller
25  generates an ‘unload’ event to the script code interpreter in order to

finish presentation of the markup document.

22. The apparatus of claim 18, further comprising:
a buffer memory which buffers the AV data;
30 a decoder which decodes the AV data buffered in the buffer

memory; and
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a bl ender which blends the AV data decoded by the decoder and the markup
docunent interpreted by the presentation engine, and outputs the bl ended
resul t. 5weds/oxzet hod for reproduci ng AV data in interactPiCTE&RIB®E405
conprising: a presentation engine operating according predefined states,
wherein the operation state of a presentation engine for reproducing a

mar kup docunent is divided into and defined as a start state, a io
reproduction state, a pause state, and stop state. 24. The nmethod of claim
23, wherein in the reproduction state, the presentation engine presents

the markup documentg Blender iviidH Blends theo AU dita HeeBdé@byithé AeRbabt &8d a nar kup
docunent and | oadi ng@t he markup docunent on a screen; an interacting step

for perform ngthermar @tdqmnmtwemgwdmtmmpn%@nmne @aged on the
screen with a (g@ﬁgg %@%i%d%%ﬁe' ng step for finishing the markup docunent

| oaded on the thod of claim 24, further conprising
before the |oading step: 20 reading and fetching the markup docunent to a
nmenory. 26. The nethod of claim 25, t her corrprl sing after the

finishing step: del e4d-nghme ﬁﬁf‘kfdﬁpm{\ i data i Interastiye made, 27 The

met hod of cl ai erein in the pause state the presentation engine
B
tenporarily stops t?’u Teproduction. 28. The nmethod of claim 27, wherein in

t he pause state, tmp&;selnmmd&rmm@tbpefatmré@mrdmgqwe@efmed\étatesi s performed
in the presentatlon en i ne stogﬁq the tiner in the p esentgtlon engi ne

al so stops, andhemint 92‘60%'@’3/5 948 m@q?’i'@ﬁ@m@ﬁgt'i‘? OEVRIPSUENI A
reproduction bubhop, ddinfertiSRiVRiEd Mo 8h8 defhedbis\Ehtart digfeflaved anong user

events.
10  reproduction state, a pause state, and stop state.

24. The method of claim 23, wherein in the reproduction state,
the presentation engine presents the markup document by performing a
loading step for interpreting a markup document and loading the markup
document on a screen; an interacting step for performing interaction
15 between the markup document loaded on the screen with a user; and a

finishing step for finishing the markup document loaded on the screen.

25. The method of claim 24, further comprising before the
loading step:
20 reading and fetching the markup document to a memory.

26. The method of claim 25, further comprising after the
finishing step:
deleting the markup document in the memory.
25
27. The method of claim 23, wherein in the pause state the

presentation engine temporarily stops the reproduction.

28. The method of claim 27, wherein in the pause state, the
30  reproduction of markup resources which is performed in the presentation

engine stops, the timer in the presentation engine also stops, and only
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29. The nethod of claim 23, wherein in the stop state, the 5 reproduction
of markup resources which is perforned in the presentation engine stops,
t he ti merwionn3tohe4pr esent ati on engi ne al so stops, and i nf @OmRGR0408at is
needed by the markup docunent and should be kept after stop is stored. 27

events by a reproduction button and a stop button are selectively

received among user events.

29. The method of claim 23, wherein in the stop state, the
5 reproduction of markup resources which is performed in the presentation
engine stops, the timer in the presentation engine also stops, and
information that is needed by the markup document and should be kept

after stop is stored.
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