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ilht e GRNErFIE, poniest regrread &“oﬁ‘fb'f@‘?r@éBV? WD @aqe@rq)@uced in two
different modes. One of the two modes is a video mode, in which the

content is displayed in the same manner as that of data recorded on a
general DVD. The other mode is an interactive mode, in which the
content is displayed through a display window defined by markup

20 documents of the interactive DVD.

Where a user selects an interactive mode, a web browser
installed in a DVD player displays the markup documents recorded on
the interactive DVD. Content selected by the user is displayed through
the display window defined by the mark-up documents. For example,

25 where the content is a movie title, a movie is displayed in the display
window on a screen, and various pieces of additional information, for
example, the scenario, synopsis, and actors’ and actresses’ photos, may
be displayed on the rest of the screen. Such additional information
includes image files or text files.
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docunents may i nclude markup resources 5 including

various inmage files or graphic files to be inserted

into the markup docunents. FIG 2 illustrates
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PCT/ Ri3PRYy$do0 B%re keffering/ o tiepAY data @ iscernplste. the pickup
the B0GXE jiRbE% a Hhée bRENEHtBrddtdE DVD where AV data @ is

20 recorded and starts buffering the AV data ®. At this time, the user may
request a markup document @ AHTM. In this case, the pickup device
stops buffering the AV data ®, searches for the markup document @

A HTM, and loads the markup document @ A.HTM into the cache
memory. While searching for the markup document ® A.HTM and

25  loading it into the cache memory, the AV data ® is kept from being
displayed. Therefore, the amount of data that can be buffered in the
buffer memory is drastically decreased as the AV data ® still occupies
the space in the buffer memory. Where the markup document @
A.HTM is activated, and the buffering of the AV data ® is complete, AV

30 data ® is buffered. Thereafter, the pickup device jumps to a place
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words, where a reproduction of DVD-video i mages from
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wi th markup docunents is requested, for exanple, 5
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and/ or other aspects of the present invention, there
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To achieve the above and/or other aspects of the present
invention, there is provided an apparatus for reproducing AV data using
a markup document in an interactive mode, comprising a buffer which
buffers the markup document, and a buffer manager which manages the

25 buffer to preload the markup document and outputs buffering state
information of the buffer in response to a report signal.

The apparatus may further comprise a content decoder which
interprets the markup document and outputs the report signal, wherein
the buffer manager informs the content decoder of the buffering state

30  information of the buffer in response to the report signal. The content



interface (APl). The API may serve to notify the

content decoder of whether preloading of the nmarkup
waelomunsiste succeeded or failed, or whether the PGI/RRR008{002155

docunent is still being | oaded. The APl may return a

val ue of 0 where the prel oading of the markup docunent

succeeded, return a value of | where the prel oading

of the markup docunent failed, and return a val ue of
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response to a reproduce signal. 4 WO 2004/036576
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rel i ‘:“fe’?‘chgsnlS‘nalt %nmﬁe %er manager may inform the content decoder
20  of whether a command to preload the markup document, included in the
fetch signal, has been successfully received. The content decoder may
generate the fetch signal using an API.
The content decoder may check whether preloading of the
markup document is completed using an APl. The APl may be an
25 [obj].allDone API. The [obj].allDone API may return a value of true to
the content decoder where the preloading of the markup document is
completed and return a value of false to the content decoder where the
preloading of the markup document is not completed.
The buffer manager may transfer the markup document from the

30  buffer to the content decoder in response to a reproduce signal.
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To achieve the above and/or other aspect of the present invention,

there is provided another apparatus for controlling a buffer which buffers
a markup document to reproduce AV data in an interactive mode,
comprising a buffer manager which manages the buffer to preload the

25 markup document and outputs information of the buffer including
buffering information of the markup document, wherein the buffering
information includes information indicating that preloading of the markup
document succeeded, information indicating that the preloading of the
markup document failed, and information indicating that the preloading of

30  the markup document is still be conducted.
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30 repoasetwarki he nar kup docunent still being
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bvetier@ts provided a method of reproducing AV data in an interactive
mode using a markup document, the method comprising buffering the
markup document to preload the markup document, and outputting
buffering state information of the markup document in response to a
report signal. The method may further comprise reproducing the AV

25  data in the interactive mode using the preloaded markup document.

The outputting of the buffering state information may include
returning a value of 0 in response to the markup document being
successfully preloaded, returning a value of 1 in response to the markup
document not being successfully preloaded, and returning a value of 2 in

30 response to the markup document still being preloaded.



there is provided anot her nethod of reproduci ng AV
data in an interactive node using a markup docunent,
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"o SR PR B BB TR P o B
Pr espfibralcAVE Mdd¥using @ @Bg&@ dScupheNt BRInihdd c&%hgmtg

met hod of reproducing AV data in an interactive node
usi nipstingea kapnoaed trepreload thereankigp doepmiest uging a fetch signal,

i pquiri,ng whet her prel oadi.ng. of th r kup_docupent is
oot e tasPaRe? ittt whefelRis Pl breldad the
( APl narkiys! dbeG@ieYit R8s BebRisutBessTiMetrMmsmiticdeudifg the fetch
response to_the prel oading of the ‘markup docunent

bei ngignal. c otfe Bedipdhmaydurtbeuepmpase seppdpgingdhe\V data in

resp : rel ' t

ber no et Bgtitf aRs R Bk BlelofdiEl FRUSHR APETHERE <.

repr oduci My ddmeveMhaadbbvienandier bitiee ra@ﬁbbtv@f thedsressntiéivention,
the prel oaded markup docunent. To achi eve the above

ahd/ Hreraiherovidgsbetll nothpemethadat rapioduging AV data in an
' ' f i . .
r ﬁ]tér%cﬁ%é’mdﬁ%duﬁngggg?g(g‘&q@%tggwtearrfé‘ﬁ%ﬁieompnsmg

t he
docunent use I n a In an
i nt emagdringewhether ptdleadiatuf dhe omgrikup idogumant icomgletde using

mar kup docunent to prel oad t mar kup docunent in

o pBRSBRGAPN BIOGHE: BiaAce P hPORGCaN G4 Ertb iy value of
st at fi '

o1 gnaPe L TETaE He PRAVIRHG dftne ARERAP Bokquibrk BRA
t&spoompldted andet ratenevalug oifalsairdraspoase hg thépreleading of
docupent in response ta a discard si | . The , net hod
my o PR GRamEE belnd b Somelorar DBe mathiu ey Bitner
docugsmbrise ré%@%in@r’chésﬂ?\/ blﬂtha’ RReNSRradtiva rhSH@@%th the

signal. The 'nmethod may further conprise issuing a
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Lhe T KUp o AL ANERL b oL Sh Bk Fuenton

RCT/ 113268 03 pRVEIrba method of managing a markup document for use in
reproducing AV data in an interactive mode, the method comprising
buffering the markup document to preload the markup document in
response to a fetch signal, outputting a buffering state of the markup
document in response to a report signal, staging the markup document

25  for decoding in response to a retrieve signal, and deleting the markup
document in response to a discard signal.

The method may further comprise marking the markup document
as a document no longer in use in response to a release signal. The
method may further compfise issuing a response indicating whether a

30 command to preload the markup document included in the fetch signal

has been successfully transmitted.



The outputting of the buffering state may conprise
returning a signal indicating whether preloading of

wWao b@4nsaskaup docunent has been conpl eted. The PCT/KR2003/002155
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iossuﬁaﬂdr?é@émﬁ@nﬁs still being preloaded, and whether the preloading of
the markup document has been completed.

To achieve the above and/or other aspect of the present invention,
there is provided a computer readable medium encoded with operating
instructions for implementing one or more methods disclosed above,

25  performed by a computer.

To achieve the above and/or other aspect of the present invention,
there is provided a method in a computer system to process AV data in
an interactive mode using a markup document, the method comprising
controlling a content decoder to generate a report signal to determine

30  buffering state information of the markup document, and in response to

the report signal, controlling a buffer manager to issue a response
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and/ @& é?\t,d&er aspect of the present invention, there

is provided a data storage nedi um conprising AV data,

a mar kup Tooaehievd thmziak»dwd angopothibrdhspect epthedpesehhimivention,
AV dat a i.n_an %qs] g node, . and control

| nf oRieIBIDRIGH e St 859 of mined in aeemmgtebﬁwemtﬁgorocess
statay ﬂé‘lfa%%l Rtablived d ocru?n the method

prel oaded. 25 T e contro or t on y I'ncl ude an

appl coaprisimgeagraling a nOBte‘m«:iec()M fo getr&!ra@merrtqwfy ta
{ﬁgohtg];eﬁr n%'}g/@g o4 to |dent Iff%g;amg futge ocﬂner?ttls completed

[ obj bndsﬁ?é‘é}ﬁﬂ{se% the "rﬁjﬁb&p@bnﬁ\&hné BARUMRSRERAGS 18 i issue a
report signal, where th I's a paraneter indicating

a fi resrmlsa indicating w@emq:f themedeadlr@m:f theenarkepydosungmt is

s a er indicating an attribute of the markup
docuﬁgﬁ\p?&ga'

20 To achieve the above and/or other aspect of the present invention,
there is provided a data storage medium, comprising AV data, a markup
document which is provided to reproduce the AV data in an interactive
mode,‘and control information which is provided to identify buffering state
informétion of the markup document to be preloaded.

25 The control information may include an application program
interface (API) that generates a report signal used to identify a buffering
state of the markup document. The API may be an [obj].isCached(URL,
resType) API that generates a report signal, where the URL is a
parameter indicating a file path of the markup document and the resType

30 is a parameter indicating an attribute of the markup document.



WD 2004/ 036576 PCT/ KR2003/ 002155 The contr ol

informati on may i nclude an APl that returns a val ue of
w@2000/08683ponse to prel oading of the markup doCRPOERR2003/002155

bei ng successful, a value of 1 in response to the

prel oadi ng of the markup docunent being failed, and a

value of 2 in response to the preloading of the markup

5 docunent still being conducted. The control

i nf or mat i drienegntial dnfocheation ARy inblate gen&Phtres retuies alvalue of

docuttnt SSharse leeb e i BUTE marulLERaR PREg sgtessTul a
whet Rarud &ie1 FPraEpBAsé %o BieEhRAGhdiRG Bf IS ﬁéﬁ%@kggggﬁr%% being

has been successfully transmtted using tf
si gnéailedTradcpvaluelof iZninoeapenstontig praloiaditeg afhtharharkup

t hat S . termn et her prel oadi ng of the
ngrkggga%gﬁﬂéhfbﬁg‘%&ﬂpﬁugfeﬂ To achi eve the above
and/ or ot Mee @Rt infofmbdich A=SSREILdEREAP] Bkt Igeh@?ét@s a fetch

I's provided a data storage nmedi um encoded wi th program

codesians! ised & isUprycemmansdle rieloagddheduaig docwnaent. The

in angd r ' US| ;

oo, AL LY 8 98 BRI T g o proao
conptie hizgkap totsinept hgs dEn GUEceSETGRY trinsmfttdeliidiag itmdfetch
of the markup docunents to preload the nmarkup

décu , and a second program code to output

_ 8, and a second  program code to
the.mar kug Soau oot Bk gBaQuh bl BBLR yesto

abov detartiine whishiesr Erefpadingdf theemariepeddcuneigtris icompleted.
there is qrovi ded anot her data storage nedj um encoded ]
wi th progr@richigrhe above ant/ongthermsPprstobine present invention,
repr i ' j [ ol S

o S BT kO SAGH Yo B i s

81 or &yeenaddingra metiod of reypraddding AVbdatgrinmnciatiraetivecinode

usi ngoIaBRE O Ped RS BEHOISIE B G5Bl 8 DB ARl ATE
docU G S SR opA PR 1Ry oIR BTHEEB o' S
si gnaarkep dveuaehisiepreteadithevadng docurnénts, asgpecteavihd
L BEERER! oty B DG BRARB R o buterng o
20 the markup documents is completed.

To achieve the above and/or other aspect of the present invention,
there is provided another data storage medium encoded with program
codes for enabling a method of reproducing AV data in an interactive
mode using markup documents, performed by a computer, the data

25  storage medium comprising a first program code which issues a
command to preload the markup documents using a fetch signal, and a
second program code which informs whether the command to preload
the markup documents has been successfully issued using the fetch
signal.

30 To achieve the above and/or other aspect of the present invention,

there is provided still another data storage medium encoded with

10



10 WD 2004/ 036576 PCT/ KR2003/ 002155 program codes for
enabling a nethod of reproducing AV data in an
WO ni0e03své ve node usi ng mar kup docunents, perfPCTE®209$/002155
a conputer, the data storage nedi um conprising a
first program code which is used for a content
decoder to check whether a buffer nanager has
conpl eted 5 prel oading of the markup docunents by
usi ngregraepeedeasafior enapling aanethodtaf réepioslucingl AY datd iman

e BARREATE B b g st Hospiter,
the Ry 4am@ stg%émégﬁxnb@bﬁg)rﬁméﬁgt wrégrgﬁpaﬁa@vﬁﬁcmé used

t he buffer manager by usin , and ot herw se,
r et ufaia eontentidecaderdp sheclk whetheronbefier menager hag completed

Bri oAl fot Dr awi Thy d/ ot h

~&po BT LCaTBb R B p il B R eGP ey B dibaram
appalrétac (APD #nd 8adicbiid IEGRe 8d@s whichidtigs a value of true
follow ng description of the aspects of the present

i nvelft thercontariedegades dmjesponiseno tiwe rrelpading of the markup

SCCOTBAFEER SEPSDEPaElu B e P AL o v
r ecottiedP|,FAd otherwise, ritagisaavalubustalséitdthe content decoder.

di sconti nuous reproduction of data fromthe
tht eractive DVD shown in FIG 1; 20 FIG 3 is a block

di agpRBY BhsARL P REUSIafhgd ePr oduci ng data from a

dat a‘srcrraggﬂl)'rg)gﬁmha'r—ca?‘ri es out a prel oading or

del eti ng Thpse andr othdemasmzt@ahdtadéamalgep of dleeliresgingion will
FIG 4 is a diagramjllustratjng a directory structure

of - aDERRIMSRHPAL F AN FSK? AN piatas Wamuhedelievingg
with SSRA SOGH P [ ;
di ag?gm Il ﬁ}sc%f?gfé%ﬁgggfs\%ﬁnﬁgrspac%frﬁlton’e{%%gqgé%nﬁmcnon
that with gbe etcsomipanpingl dradings afrwhiehet i ng wi t h respect

to the maH%pg.documsnt S.,

i |l ustrat '%%F'fﬂﬂfam"'Bgtléﬁ*%tf@g%@t%'iafchgw\m“ vigich AV

mar Kggta0i8 GHEGIIea;

FIG. 2 is a diagram illustrating discontinuous reproduction of data
from the interactive DVD shown in FIG. 1;

20 FIG. 3 is a block diagram of an apparatus for reproducing data
from a data storage medium that carries out a preloading or deleting
operation with respect to markup documents;

FIG. 4 is a diagram illustrating a directory structure of a DVD 300
that supports the preloading or deleting with respect to the markup

25  documents;

FIG. 5 is a diagram illustrating a volume space of the DVD 300
that supports the preloading or deleting with respect to the markup
documents;

FIG. 6 is a flowchart illustrating a method of preloading or deleting

30  markup documents;

FIG. 7 is a flowchart illustrating a method of interpreting preload

11



FIG 7 is a flowhart illustrating a nethod of
interpreting preload 11 WO 2004/036576
WOODAKBBOO3/ 002155 information, that is, operBCT/BR2@0802155

of FIG 6; FIG 8 is a flowhart illustrating a nethod
of preloading target files, that is, operation 603 of
FIG 6; FIG 9A is a flowhart illustrating another

nmet hod of preloading 5 target files, that is,
oper itfoumatidy thét i5) GerdtioRI6G2 FFIGs 6a f | owchart

targer 11 PG 8isafiofenaiyige S hetdd of Broleading darget fles,
10 i shar id,| spurhaor 608 loaFiGasi ng a nmethod of del eting at
| east one target file that is preloaded and stored in

a nenory; FIG. $AG afipwabhaat ilusvadingranadthéusietind afjpeloading

thod of.deleting a file iche nmenory, that
irrg gaggﬁgfglﬁght%f%bﬁogprqﬂogé(ﬁig& leill%cgalz is a diagram
i |l ustrat Frg, 9Bes fofoﬁsﬁz‘t@rtqﬂuﬁrélfn§| ARdrher petiiOoe
described wth res&%;t to FIGS. through 11, where AV

dat aPrelpadipgRarags Glesethad isyraparatian 663 obfriGn6;

interacti DyD. | i ELG 1,

Flos. 13 b 1a %0 SOBERR MrsuaPul® BR of delplifh atiegst one
repr tatyet filg that i8 preloarad dmdastotedr ingemBpgbrym accor di ng

to an enbodi ment of the present invention; FIG 15 is

20 di agr ant 161 1545 aflowghart iusiednga methas adeleting a file from a
buf f gx i t - Of N, n a cache
rrerm?éé%glmr?gg %'%bg{:aﬁé&qn%%g%@*yg%%gfgﬁgw’o an

enbodi menfl®f 12 ea piagent illustvatirg the;effdcts ofl8 preloading

flowchart illustrating a method _of controlling a

buf ?ﬁ%q?\%qtgq deseribedavith raapechisbbileit 3 thupHgh 4 1c whegp AV data
deco HRI ' :
erbod o LAIML Bochffeifs SRS iehaed haihRialRPBYD inthe same
@5 agneennier laasn FaGi hg an i nteracti ve DVD on which AV

R LU ) 2 B e A
ST PLHR 3 i S it
embodiment of the present invention; ’
FIG. 15 is a diagram illustrating a method of managing a buffering
20  state of a markup document in a cache memory using a cache manager
according to an embodiment of the present invention;
FIG. 16 is a flowchart illustrating a method of controlling a
buffering state of a markup document using a content decoder and a
cache manager, according to an embodiment of the present invention;
25 FIG. 17 is a diagram illustrating an interactive DVD on which AV
data and markup documents are recorded, according to an embodiment
of the present invention;
FIG. 18 is a diagram illustrating a directory structure of the
interactive DVD shown in FIG. 17;
30 FIG. 19 is a diagram illustrating a volume structure and file
structure of the interactive DVD shown in FIG. 17; and

12



30 FIG 19 is a diagramillustrating a vol une
structure and file structure of the interactive DVD

W@ bamsdsme FI G 17; and 12 WD 2004/ 036576 PCT/KR2003/002155
PCT/ KR2003/ 002155 FIG 20 is a diagramillustrating a
nmet hod of reproduci ng markup docunents and AV dat a
fromthe interactive DVD shown in FIG 17, according
to an enbodi ment of the present invention. 5 Best nobde
for carryFh@. 20is & léadraneiit steatiriged enethoe ofreprodavingemarkup

made i n detail he enmbodi nents of th resent

i nveﬂppwsn&%ﬁ?\é@d%}@%mmé%e a}t@raq%mi%\ffatsgevwnﬁntﬁ%@- 17,
acco HAGm W : ce
numargg%gml;rfgté)rgpti gW‘ i ke g enetﬁ?g)ré%ﬁﬁéﬁg I@LOt%n The

enbodi nents are described belowin order to explain io

t he %re ent ifnventi.on b re[err'.n to the figures.
Aﬁpa-ﬁngMI oadi ng data and

del eting RafercPtehpRasH KR HRIdRNA dEtSFPTFRERYodiRfents of the

present applicant in Korean Patent Application No. '
2002 pBEEs jnveintied, exarseles @tiwdiichiare ostzatedrinitiee igeompanying

di scl,osure thereof .i s _i.ncorporated, her.ei

et oP By HECRH [ aiEeTeequbRseiR feie By kg glements

di sctitpuglouts MHesEMbediniehts dFé Bescidddisélbatif drBer to explain
present “invention. FIG 3 shows an apparatus for

i@ pr Hiupiesgntisvantion by deteating tasther figirededi um t hat

carries oyt 3 B eLoading Qbufleld ng) §42% 3 E8eting the
respect to fmarkup do GEnT'S: e 2 uppﬂ) gﬂ

i nt epesidbaded dta@meedistlosadbglth@prédént applicdriteadréan Patent
reproduced fromthe data storage nmedium for exanple,

a DvOPplieatian/NaeddRR-ng3a%: filad #NrIeriemberd9. £R62. pYihile the
300 ' j ' [ ;

i ndQutLRe 1SR Bt tnbRRed Repelf by BidehBe Ank BNy
i5cl ddssrigtionesfdhe discl@suréiis pteseptad §o Rirther destrate the present
mam)h_é, 3,. an AV decoder 4, and a 25 presentation

engi egtiogyr | ng an interactive node, an AV screen is

di spl ayed [ ' ' i '

mar kup dcﬂ%h%%pgﬁ,g?g‘ I'sp g}%ggweﬁpﬁg&ﬁgﬂaa%rf@??ged%s
and stogage/nmextiemrthatcarobs aiubadrblpaday oddeletiog theratién with

F?L Ei’qs}%gt Por %%‘?{‘J pa}jcl)gl? mgﬂ&'_ : eI'h% 5’6%%98 utsssu%)f)to?'tgsé no lﬁerta%tive

20  mode, in which an AV data stream is reproduced from the data storage

medium, for example, a DVD 300, by decoding AV data recorded on the
DVD 300 and then displaying the decoded data in a display window
defined by mérkup documents. The apparatus includes a reader 1, a
first memory 2, a second memory 3, an AV decoder 4, and a

25  presentation engine 5. During an interactive mode, an AV screen is
displayed while being embedded in a markup screen. The markup
documents are displayed in the markup screen, and the AV screen is
obtained by reproducing the AV data.

The presentation engine 5 supports extensions to link tags,
30  JavaScript, or Java Applet, so as to interpret and execute preload

information written using link tags, the JavaScript application program

13



30 JavaScript, or Java Applet, so as to interpret and
execute preload information witten using |ink tags,

W0 bw4@30saScri pt application program 13 WO 2004POBBRZ@3/002155
PCT/ KR2003/ 002155 interface (APlI), or the Java Appl et
APl and deletion information witten wusing the
JavaScript APl or the Java Applet API. The reader |
reads mar kup documents or AV data fromthe DVD 300.

The fntegacenthBl)yontheslaveohprigtiAfl end aletetidneinforemation, written

and f h ta read t eader 1. The
seco ﬁg angeeth%r‘{?%gpﬁ ?fb%/gpg%@fn%v@, Réplgggﬁ’l nmenory, and
caches a Mpesicwadr Prea@athdrkl® doditpeMs olRYRMARE fbm the DVD
decodes the AV data stored in the first nmenory 2 and

out pP8. dheAirsmemasy 2danior eemplesehutier memaryi ard buffers

it . ! . s incl uded
B S AN TeBA ByAAE readiral o) T BordY b S B

| ssuegampiesGueathd meniury @adieaches receiVed pral6ad iRy, VeThe AV
(not |, sh vma% for files to be prelogaded into the second
nemﬂ?cgé)?f ggcedes e AV slada stased dn Hhasfishmemory 2 and outputs

ot . ! . i
o PR, 0Rta e CTheNIESahp OIS HtehlBis hiifipload
secoirdomeatiory, véhickaisdindiusietan ¢ite hegrkt b elocwinishts Fead¥ the

data streamoutput fromthe AV 15 decoder 4. The files
A e 5%’1‘(&"21(13@ b%uteﬁ@ regpsatioBRIEader hyr andntarpeksemgr (not

del e5hofin) AirGideRdd BreTB&d@/ It @k ﬁ@&ﬂ{d ﬁ'%?n(?\’gg%f?aéj@d 8n the

or AV data, and markUp docunents having pre
i nf ointerpretedapreéload idfdretation. | ibaymehranize the disgidiytdfdhe files

I -list fi / .deletion-List file be
FecorBae AV date, i Bs s ER a5 erbla e sgoang memory 3
i ncl uAgishlayed tagfetidrvitth e RE RREIsRBARAGRH FBR thdl &9
of each file to be preloaded. The files to be
b el daegedenrdbprBrefiles aradelgied droumiim: secavd oteraory 3 by

repr 1N chrani zation with correspondi ng AV
da?a%q#@ggtmq gé*\éﬁgn nggf'%ded may be recorded on 25

the DVD 3Gfe DV J00 &smprisdeaiidis!deas ef AVI@ARY 8hd fBkup
al so be stored in an Internet server that is

accedeswnentshayin prelead infermation andlos delationdnfeamiation. In
F oSS 2 SRRl e ot ARl Ry et on
b0 | ethe DVON&0O.

The preload-list file includes a list of files to be preloaded and the
size of each file to be preloaded. The files to be preloaded represent
markup documents, which are reproduced in synchronization with
corresponding AV data. The files to be preloaded may be recorded on

25 the DVD 300. The files to be preloaded, however, may also be stored
in an Internet server that is accessible through the Internet.

Preload information comprises a command to read the files to be
preloaded from, for example, the DVD 300 and then store the files in the
cache memory 3. The preload information may be specified using a link

30  tag, which includes the path and attributes of the preload-list file and is

inserted into a head tag.  On the other hand, the preload information

14



cache nenory 3. The preload information may be

specified using a link 30 tag, which includes the path
w@na4msdsré but es of the preload-list file and i BCT/KR2003/002155

inserted into a head tag. On the other hand, the

preload information 14 WO 2004/ 036576

PCT/ KR2003/ 002155 may be specified using a JavaScri pt

application programinterface (API) or a Java Appl et

API n’ﬂayvli)aélgpéuéedwsmgamldémsmmrddwubatimf ptdmaam mtebrlface (API)

rel oad-| i st function ters and_ena

|tO he Péﬁr%’d’éﬁﬁ’ﬂiﬁ /SP? NSk Po%ﬁi rf@ttféwtqﬁé”}ﬁ @Teéf%ﬁgﬂ list

info

Java L s hGBK RIS oRs St itg R porauetion of the,

and/ prelaad-ﬂlsbﬁltee a'fne makdazdﬂnfoemad:oben@y alsodmbaslpﬁed using a

11 coa RSB S 43Ve PR AsTcheviGe 16F PRt Ghd/dr afrbute of

unneéaéweyto be b?eugsa@d b@‘ﬂuﬁétﬁin ;Sérb?nét@rsl AL enablid
of files to be deleted, wth [ ocation I nformati on

of e#erofiuciéon ef iﬂ@sdlel\féhleh case éhe prelead-listfilndsranaadessary.

ath io o ach fil del eted. [The de| et .
Pnfornatlg-n% Cgeg? ﬁ?tﬁ%mc"bqeﬁ?a ﬁsﬁqu%?gqb #e?eg‘édf%whe
the gReGBH iNRMMBYOR of EBeh AR ©L he Belctdd AldTBtheTe rr‘iﬁ)’né’énd path
specified using a JavaScript APl or a ‘Java Appl et

havi aheask fileoiode daleted.or he Heletion lmfnématlo@tremﬂesenaa

ael coPd R8N BRTER R Bl SRRAGIR Mhe detetion

del etriformatiat m‘ayl bia s@bméwugh@%r Jémarshnptt h@ldﬂa&ﬂé@Applet
i nformati on may speci f a JavaScrip

or aAR é\h@vmwh@tlomomlafnrﬁ&tpﬁeoﬁtb@&teieswn |i$’ﬁff|!ﬁ ﬁ’ﬁﬂféﬂc’ﬂon
f d

ohanPEREEE <0 SRR heeRioh drfie aR Ol Ep AT v

del edetm’mohmst fifle. | ©n the oihiee hendathe. delbtid fﬁfo#naﬂimvma@r be

di rector tructure of the DVD 0. Referrin
4, 25peglearEl BI5 ARRIntad o DBy Aae! AP danBigihe focation

Vi DE(£d, Q%%B%m@:vﬂg% A e AP, 'fﬂﬁ&fﬁfﬁéﬁé?neter and

di rectory aving data to suppor

i nt eeaablingtHeudeletiom of ﬁleadmrwhlnhaualsatthe nleldtioraist 8ld BO
concerni ng all video titles 25 recorded on the DVD
300, YAGGY ™n information VIS 01 0.1FO for a first

yh deo titFeg. BRACHY éjéﬁ'@cty@%tﬂj'ctl@evcgﬁhe\ﬂ@%ol \@errlng to
.. constituting a first video title are recorded in
the BU® 4i al eeotdiirestaryiincludes a DVD video directory VIDEO_TS having
AV data and a DVD interactive directory DVD_ENAV having data to
support an interactive function.
Header information VIDEO_TS.IFO concerning all video titles
25 recorded on the DVD 300, navigation information VTS_01_0.IFO for a
first video title, and AV data VTS_01_0.VOB, VTS _01_1.VOB, ...
constituting a first video title are recorded in the DVD video directory
VIDEO_TS. The detailed description of the structure of the DVD video
directory VIDEO_TS is disclosed in the DVD-Video standard (DVD-Video

30 for Read Only Memory Disc 1.0).
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VIDEO TS. The detailed description of the structure of
the DVD video directory VIDEO TS is disclosed in the

wOMD4Bade0 st andard (DVD-Video 30 for Read OnPgI/NBR2MGH02155

Disc 1.0). 15 WD 2004/ 036576 PCT/ KR2003/ 002155

Navi gation informati on DVD_ENAV. | FO regardi ng the
entire interactive information and a start-up docunent
STARTUP. HTM are recorded in the DVD interactive

di r ect or y Noatigatioavinfonmatidai DYDn ENAV if @Iregdrding thef emtire

or apfierate el Sufa Beft B Sacumerhod AR EP.1 T are
pr ovirgesrdied ik ke DNID) intFR%iR6 WirkStody W{B  ENARVDIENYition, a

O her files to be prel oaded or graphi files inserte
t her & éloﬁdﬂlséfl@SEéRrTéb%P&@d aifile ttn beweiqadedn‘hthM,eand a

oo 60 HRACATY ipbemehE oM alelgRBae] sgine B

conprihteesctirehictsty DWID OF NAM. OrOHee iRid tW'Bé?Breld)éH-‘éngreéraphlc
control information for the volume space of the DVD

300 diirs inperted theretn may ajso braecwdeddo the DXDintethative

dat a eo title data is recorded, and a
DVD- Iofqt%g{roqgtlve—%a l<'}1)dreg| on which is provided to

reproduce FAS. athowdua voluinesspateobitic DYDBBE. R&fefigy to FIG.
fil e% ?tored in the DVD video directory VIDEO TS of

rlPG he yoldme spagaccamaplises awstrehln(fpmmon region which
ool M}mﬁtlé(ﬁbrfﬂwp vo’lu gggg%rf%?éj UVR/BBS and

DVD\/ odatareglon rn theée
i nt effitast liecerdbd ew the WWBQE,MEVD-WCIeo GaeREdRHNEre video

STARTUP. D, A HT d A ded in the 20
DVD- IH%%% 5 tago E@{%Ida ! mtga%él(/gfﬁ%[%f%@wmch is
met h%%\ﬂaecﬂ P rstEaLes AWé’tademﬁ‘gang ?ﬂ%acﬁ\tl hadife.

medi um | n operation 601, the reads an HTM
document , Thiei fdes storad imthepVioddeedirectrp MIBECDITS bEFIG. 4,

0P 2By RSB BrR08; 06, Bl Bheh3ioky Bt os,

engi ne, &rd ﬂéb@rdéoemherrwgaﬂdéafd%imgnm | gL g%r%dsfbgérd in the

the HIM. docunent and requests that the rea

an | R\ irderactive girecinrg DAY ENAYs j.el, STARPORSHTM t he
reqURSIARTHPFLD OA P §hPAISHE e recorded in the

20  DVD-Interactive data region.

FIG. 6 illustrates a method of reproducing data from a data
storage medium. In operation 601, the reader 1 reads an HTML
document, which is a markup document recorded on the DVD 300, from
the DVD 300 where an interactive mode is selected. In operation 602,

25 the presentation engine 5 interprets preload information included in the
HTML document and requests that the reader 1 or an Internet server
preload files. In response to the request, files to be preloaded are
stored in the second memory 3 in operation 603.

The reader 1 reads AV data, corresponding to the HTML

30  document read in the operation 601, from the DVD 300 and stores the

read AV data in the first memory 2, which is a buffer memory, in

16



stored in the second nenory 3 in operation 603. The

reader 1 reads AV data, corresponding to the HTM. 30
waelowuosiste read in the operation 601, fromthe BVDKRO®3/002155

and stores the read AV data in the first menory 2,

which is a buffer nmenory, in 16 WO 2004/ 036576

PCT/ KR2003/ 002155 operation 604. The AV decoder 4

decodes AV data stored in the first nmenory 2 into an

AV daperationeddd.i nTe d\adecdas@bdedatespY alaita stdi6 in the first

th resent ati.on epgi 5.reads the preladed files,

{1 o REOBC2 A AraThSIR SURR B csag BHB. L BheRY 606,
dat a tfé NE@@@Htétio’h EhGRb BYredd8dR¥orélonhL e hléssfﬁ&ﬁftha%‘écgbid
the HTML docunent read by the reader 1 in the

oper anemanGd andrlisplays the decodadAVadatatstre@noin a display window,

cor v ST egmies! Bhthe bl P e acdlchegeanar 1 in the
oper apepdtio0d01. the presentation engine 5 recogni zes

the path of a preload-list file io included in an HTM
docurent &ig. ¥ diusiratesa prethod of intstpreting prsload anfoowatign, the

705, MR8 chEEsfBhitngllo dhE bRbIARNEY of BICRET dhidifbsation 701,
t 0 beh@prisontsibn afigind 5aeeoghizes @tk patH 6fta pratbaddist filst
file, Here recgﬂ_nltl on of the files to be CErel oaded

ilfdi inleded By A iVl fosmentapd readsine prelaadslistdile by

the fi . j 11

ot higlidiing the LRRERARY Bpefattn 707! X6, 203, the

t o t lpeesyreatian engifed m‘cg@hﬁefsfihe lﬁhar?dpajéi irswslad’él%,v\émb}? are
tation engine 5 jdentjfies the path recorded in

o Fisﬁgtegaa%a%pf eagﬂﬁkf"sad qre recpgRitign @f thailesttaee

re' L1 . fi. l c i . .

o 1 9800R48) o e AR oty B o pr e s o

fis | epewireloadiedc| udes a prel oad tag that has the paths

i of the fil b ] d
o anet er £ CaRdUsbEreH nSing o GeiPAGInG: endhe matbod
FI G cBRekpdrtsihg 3 @fc 8peidiBh oMt &t @ie. PriRlopRAAHh 801, the
%od Og 103

files, the net | corresponding to the operation 6
of FpGseptatian epginats identiids the patb resondedderat lirtk tag of the

o0 orfad S OB B LR SR BREE T8 et b e

be pheieteibragtlyihe®interprets the preload-list file, which includes a
preload tag that has the paths and attributes of the files to be preloaded
as parameters, and performs a preloading of the files.

FIG. 9A illustrates another method of preloading files, the method

corresponding to the operation 603 of FIG. 6. In operation 901a, the

25  presentation engine 5 interprets the APl inserted into a body tag using
parameters specifying the paths of the files to be preloaded and reads
the files to be preloaded using the APl. In operation 901b, the
presentation engine 5 performs a preloading by interpreting the
preload-list file that includes the paths and attributes of the files to be

30 preloaded. Since the presentation engine 5 can determine the

attributes of the files to be preloaded, it can process the files to be
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the files to be prel oaded using the API. In operation
901 b, the presentation engine 5 perforns a

wee®@hozdreng by interpreting the preload-list PCT/ERRIVAN02155
i ncludes the paths and attributes of the files to be
30 preloaded. Since the presentation engine 5 can
determine the attributes of the files to be
prel oaded, it can process the files to be 17 WO

2004 hed6adéd BeseKBRGASIF ciribbies pichioreltite pasedsed files in a
their attributes and store the processed files in a
menofMEMEYG 9B illustrates still another method of

pr el oadi ngé%Bbgguﬁrg%e%gmf Qﬁ&haph{qug@egbgégaé@nbhﬁes the

oper ati on n operati
pr es emgthod corresgonding tptied opdratibnl 63 ofo- i Gor dhageedtion

D oReP iR redanioh Khgine. mrspars dlastioecprarpaded fito a
be phedmadads r..g(?trwwms%rr@d lﬁtm&%oayt@é bﬁa%wg #k Saths and

file to be oaded is be identified

pres aﬁtlbuﬁe@roféhg fifes 1® beaprelpaderkss pal’&méhelrsa t Binge an attribute
prelq consi d f it ttributge.and the

0° s Bhpafe o Aralorfedis B intliid. i AresghBin andiie sanay

i1 uptdc¥isegha fiteetd 188l pRdlo48e @1 E&h<Hérafbn HPits e@ﬂ‘nbht@and then
prel oaded files that are stored in a menory. In

oper atarethe fipito heprelpadserbin amemodngi ne 5 interprets

dent i 11 kel 1 O eGdss G of gBRahgiong 6 BR bt the
del epreloadiés tilekithat ard ﬁoﬁédimd@hﬁm@ryt hén bgérdtiohi £301, the

files fromthe second nenor in operation_ 1002
Whi | eresestaian @%@neﬁsmtqmreés éiﬁ&etlonenmmlpa ingluded in pe

ar e 'I-ﬂ{l\ﬁlgﬁ%ﬁlqleg't qﬁé’ntﬂ’l fﬂg% fo E)b Taﬁletbd %asegTdor‘Eg L#%l@[ Hlist file,

i S unders €s’to
amd antideleto$ tie immﬁed lﬁltesdkd)mtthé seaondenéraaty 3 Wopératlon

arate files rather than being integrated int
a'oi #0081 \1ale the Trpleactiet il gad g Agleliorihu asp mtedrated

del eH 8% é?ﬁ etlle, Tt neSﬁ’JAi?tef‘“UFﬁ PR, & is %Gggséggg?ﬁ%laéﬁeof files to

nmet ho corr s on ‘operation
10. Aelprelbadédfaridalm;tooftfdaes:l’ej le¢ ddlatey chr beaeatized as two
e Ino ratian 1101, Iedlﬂeflles

are Gepdekties ainerdhdi beid iRBsapaIniosn Ao Aoap

R0 g, o FIBEL iRl A5iqh 00r bophn . i3nerefeg o

pr ocegshamgryryi e Mmethachowiregpartding td de operation 1002 of FIG.
10. Alist of files to be deleted may be recorded in the deletion-list file.
In operation 1101, the files are deleted from the second memory 3 using
an API, having the path of the deletion-list file as a parameter. Here,

25 the deletion of the files may be a process of physically removing the files
from the second memory 3, a process of including in the files a flag
indicating that the files can be deleted from the second memory 3, or the
files can be overwritten by other data without physically removing the
files from the second memory 3.

30 FIG. 12 illustrates the effects of a preloading process on an

interactive DVD where AV data and HTML documents are recorded in

18



fromthe second nmenory 3, a process of including in

the files a flag indicating that the files can be
wa@ledoevdd7d rom t he second nenory 3, or the filBGI/BER200BH02155

overwritten by other data w thout physically renoving

the files fromthe second nenory 3. 30 FIG 12

illustrates the effects of a prel oadi ng process on an

interactive DVD where AV data and HTM. docunents are

r ecortbegame rrmmaoaadmﬂ@sﬁsmhmz RI2013410024 55cupénecy of the

cccod TRApeBIcy RoherePEsAARA AR, icfedh pbBiefeitaed ospupancy
dat a dfghé @é&@rﬁ@%eaﬁéryoy%e?élamwfesbh?cé%%eg'fg@f?ﬁing to

where a web resource’is cached. Referring to
and FIGS Heandadethelregder ¢isearches fandndeeads STARTUP.HTM,

TR S B Bl MRS e B 8e rfepmeten incude
STARThJHwé-ISMAéFDTlDP&iTMfs)o thati@VAI I-$Tlﬂf|§|p@é1683ed rm@ th@ &econd
second nenpry 3. Wiere the STARTUP. HTM whi

| oaddBeMRfYH3t hww@dh@ STRRDYP-BTM, yvm@h IS\AQaé@Id Ir(bome second

dat h

i spI S S A B WV g et iBfhe fish Piprogry 2 ano
fir stthemdizpjayd. o T&mﬂezﬂﬂt@m @l Asl stpas Ioéﬂéﬂflﬂtd)ﬂfé‘ fast Aemory 2
of thedaiglgn V data is conpl eted the reader 1 j

t18 a 6}6! layqe) e buieng @Eﬂlﬁj@dA‘drﬂ?tgﬂ%\ﬁgfglpleted
buf f ¢ g&?d%’fel %\/’to hﬁace’%hér@ & AV Wta RS gc?er L3 starts

request resentati on endil ne

( r ) fbulf-fékmg rtbth]@ (%% Sabaond\;rthsﬁmye Mha&@dd?@’ﬂie@ﬂa&stsh@ AHTM,
In.this case, there is need for th
r eadé‘?e ?Besf'\t%t'% BRINRES 18adsd?Pi A\bﬁg’ﬂ fropethecgecandymegory 3
t he
s gghﬁﬁgt&%lwgﬂﬁ% {\ﬁ?'(r)ﬂ/lt oin Qlel’s:g%%e "’lﬂgré Eeﬁ%heé‘g fofe reader
Ther éf’@r&iop ttfnmbuﬁanl@g ofi thea® A\ﬁrdatal,lmaard'\ lth D&iD 80e félCthe @

dat d 1 buf f
(o) AAT Ao innd B adurBER e Ak iy haweisand memory
r eCO'Bded'hetré‘I%ré”fﬁé%a@ér flaba cBHﬁﬁ@é ?&bbﬁem% @%Q\/fdaﬁét

rrermrvﬁ be reduced. However, the anount of
t hat h@reofél@rf epder éﬁ@mplﬁtesﬁbe fouffetlng@iﬁ@ A\V2dats and Jumps to a

ot BEAENER BTV, AE e BT, Yop Ao el 05 BufeREg the

o difisgtinaymbMP2 vha\ebe irsBESesy. MEGWEEBIC b AMRThEBS data that has
i nteracti ve DVD uring the interactive node, in

sy ncReshibrdieresh intheri ey Znisraudficient so that a shortage in
buffered data does not occur. In other words, even where there is a

need to display DVD-video images, reproduced from an interactive DVD
during the interactive mode, in synchronization with HTML documents,

25 the reader 1 does not have to stop the buffering of AV data and then
search for and cache the HTML documents. This is because the HTML
documents have already been preloaded in the second memory 3. For
example, synchronization display may be used where there is a need to
display a specific actor’s or actress’s personal history whenever he or

30 she appears on a screen.
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25 the reader | does not have to stop the buffering of

AV data and then search for and cache the HTM
welomyneiste. This is because the HTML docunent BCTYRR2003/002155

al ready been prel oaded in the second nenory 3. For

exanpl e, synchroni zation display may be used where

there is a need to display a specific actor's or

actress's personal history whenever he or 30 she

appear s omgairsdhe@bova-9edfyitédappatids storage medium and

PCT/ KR2003/ 00215 Agaip, th - | bed
o aPrsisses et piaafnd dite 2R dHi BeSSiEloAte dataiar taught
dat a hgiRe Pebsirt R@plibéntih Kopase badatan IR atish 8. 02047393 filed

the present applicant in Korean Patent Application No.
02- 5pePeptember 19028621 ehtprginaiter, 20#ta skragemaediam aad a

data _st.prage nediumand a 5 t.hod _angd appar at,us  for
2or BUBP AR AT BriafTiad B o RFRE dHif Storde
accom&dmmtécmngrt@mbregéwem\ﬁeﬁﬂowm b8icdensed bed.
FIG 13 shows a bl'ock di agram of an apparatus for

repr oduci 4G Hashowsenblack diagramorlareappanalus fardepiduging

appar a0} & BRte Shrdmdtih Rholdig ¥ bR BregSGment o the
repr peeees idaintiohl 0Tha ajpakatst @f #Y6. MBdéitiltar tdithat of FIG. 3,
addition, the a%par atus of FIG 13 supports an

il eFeREAVeeHHaE fremyrd data Yafage mediiadimadditiaa, the

i ncl n f Lepr [ '

0! MR BUERY ety Sthne e AR RNGAS Autialey

an EWoaagiggnand ﬁgl;ludéi; gﬂﬂAVAbUﬂ?ﬁﬁz@g%ﬂvsmbf%dmefﬁon eng\i/ne 40,
corresponds tqQ a first peno 0 : uffers i

dat aaPEINANCEhaNdia BRAYEIERUENAY) Pulferel dindean ENA\ endine
100, 5gr a network, for exanple, the Internet. The AV

reproducti on engine 40 decodes the buffered AV data,
ther eby olhpuaY ibuffeaB0AVhhrearaspbhds t&bAirsbofehesry3of FIG. 3,

f | ' h . di ng t 0
secoRHTHBAY el Graiain & Storhbe PRpAISBLAHcs 0P Burcisls 100, or
mar Kghetdead rfGéﬁé)?arﬁSI@Sjtrfe’ mmaﬁthﬁé«Amg%ddéggnt%nqiﬂ% 40

network. Thé ENAV engi ne 50, i ch correspon
pr esdacadéesthechigffared A\bHat, therdby cartputtisg antAV stream. The

prel I\ nd,control s buffering state of the .

KBS By fiEhad L earBute i pirEchRAVEGIY epragponding to a

agldi 566hd FiRnENAVORPIB.ME Sthe ENAV buffer 30 buffers markup
documents read from the disk 100 or the network. The ENAV engine

50, which corresponds to the presentation engine 5 of FIG. 3, carries out
a preloading and controls a buffering state of the markup documents
stored in the ENAV buffer 30. In addition, the ENAV engine 50
25 interprets or decodes the markup documents stored in the ENAV buffer

30. The ENAV engine 50 allows the AV stream output from the AV
reproduction engine 40 to be reproduced in an interactive mode.

FIG. 14 shows a detailed block diagram of the ENAV engine 50 of
FIG. 13 according to an embodiment of the present invention. The

30 ENAV engine 50 comprises a buffer manager 51 which controls the
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25 interprets or decodes the markup docunents stored
in the ENAV buffer 30. The ENAV engi ne 50 all ows the

WAM0808626Nn out put fromthe AV reproducti on enpiCTBERA®3/002155

to be reproduced in an interactive node. FIG 14 shows

a detailed block diagramof the ENAV engi ne 50 of

FIG 13 according to an enbodi nent of the present

i nvention. The 30 ENAV engi ne 50 conprises a buffer
manadeNAYbuifercid ancharcsintentidecoder 8RO V06 ir&GHE6E the markup
PCT/ %%%%2155 ENAV buffer 30 and a content

deco ich interprets the markup docunents. The

content derpsiesntert HBYOEFSIBY e c%%éﬁgeeétﬁ’frﬁﬁﬂ)tré%@ion engine
engi ne . which parses and interprets the markup

docuriel pagses andirdesetsshemaniug doesmends,randabrowser

d ' ' i / t h

et worieh dro B8 Yq ek e Bl B e Bty engine

var i aigl/okthedsetabritrartiare, (HRsmak@s doé@nBhidcdfédPond to various
mar kup text data witten in HIM, CSS, or JAVASCRI PT

to bikMESOURREKURIRSRUERSS, FRtENg foa) maukip texd slede weittea in

Java r [ ' r . .
eI €85 Y AASCEREL SRet0 B, THUR i e, auao
di sk dedd), @mra thea pedgraimk whch ishrefdridd &5 b dep dedumments.

t he V engi ne 50. Wth respect to prel oadi ng or

déI et'iffgME URPREHMBBIEAEAraWNHEM the pisk 10Ragter ngwork by
manages bifBihifidRe 53Rtk BNAVIENgRE!4E documents in

a predeterm ned nner accor di ng € present

i nvent i on.With réspent do peeloadiag cerdedetingesot mafkuph@ocuments, the
the buffer _ nan

resent. i nvention, ager 51 responds to
B o Gitlie" BATRRC 1 JAR DRSS 8 UERAING SValecs! T murkip documents
exanh & prbQgtephilcel mBRABEEcoHiNEEY BBHBLEnhI I | Y
in response to different signal™s output fromthe
dént éecotng de ansmbdadimesit ghthesprasent invehtioe, theduffer

T ATy B o g aA
15 shranexbifpldtht duffeRRadige? 51Wih§ bpERRadfse ng¥ in response

bufferin state of markup docurrengs processe%
ENAV® dff%entﬁ)gnd@ ewitputfepmitbe gantemb decodert 52f The signals

or o= Sy HBERS oo BB S 5 S0 B, o slonse
nel eakmatigydisbardsignal, and a report signal.

FIG. 15 shows the buffer manager 51 which manages a buffering
state of markup documents processed by the ENAV buffer 30, according
to an embodiment of the present invention. For example, five different
signals, i.e., a fetch signal, a reproduce signal, a release signal, a

25 discard signal, and a report signal, may be input into the buffer manager
51 from the content decoder 52.

A fetch signal is used to preload markup documents into the
ENAV buffer 30. Where the markup documents are already preloaded
into the ENAV buffer 30, an I/O manager may prevent the corresponding

30 markup documents from being read from a disk or a network. The /O

manager represents a reader (not shown), which reads data from the
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25 discard signal, and a report signal, may be input
into the buffer manager 51 fromthe content decoder

WG 2004/03d52¢ ch signal is used to preload mar kup PODERNUBH02155
into the ENAV buffer 30. Wiere the markup docunents
are already preloaded into the ENAV buffer 30, an 1/0
manager may prevent the correspondi ng 30 markup
docurents from being read froma disk or a network.

The |digh, arenaefeork dpteeeestver/ransanitésr (hooshewaywwhich receives
whi ch, reads dat a fro#;nt%]e 21 WD 2004/ 036576
Jory sk her

PCT/ K35 Beway ea0gidpads Klegairem the disk, and the
r eceineibil @&%%E&l@éﬂffﬁﬁétgﬁ@‘?@ée'v@%‘f)féhét?ﬁﬁih}ég%latg fbofh
Th e es he

fromthe network. e reader reads rom

di sk,angier transmiteprasieterdzined dataetosthe/ netaoshusingr for example, a
recei pretdetrerm' ned data from and/or transmts

predete mPhed“data to the network usi ng, for exanpl e,

a 5 HITP Rufetgolo FIRSHMS, e got Pahbher Hﬂ%fy B§et'tb Qperate in the
manager may be set to operate in the follow ng

nmanné@OWing snanngrs HThere el TPsreiquesteid issued, thedl/O manager

oc I /O \Wer .request. for,
11 o2ses A0 o0 s Sifere fteq Uit Fug PR sk s issued,
bl ockies 1/ ﬁan?é?ef essd lsckarrkop WeGH elfRafiUpBctuments
network, the I/ 0O manager adopts an unbl ocked net hod so

a8 t drom anatyerka the IfCamangager adeptewn wnabjg?ieed mfalno@so as to
[ i ity mar
doouneidi T8 2 PISHEPCS matkif fodbro M Uy divh TR However,

pi ckuhetled marginodf sBoMp dbcurhbetsrie agked frofn BRIK 4€4 ghven
move, bet vve,ep | ocati ons, where the markup docunents are

r ecofify 2 PigkuR dgyige AgPlshawn) ig Sae seaderris sequited isemove
corr | oxer ny

{1 e SRRt RRaNEh L Wherp SRR Ryp BBl AR REgRled™

nar k decdatinghgnthe speedofreadiegahéroomespdhding rarkup documents

ial bl d1/0 . i s adopt ed, in which _
S LSRR 20 R Y SR
r ead of htFklp Bobiiflent2 t6 b’e%rggﬁg&ﬁ asaigl%f%] gb%@%ﬂ 6’? ked /O

i ssue a request to t_ran_sfer rom /
30 t pradessdeadepteddétwhiih tha. plviatityeofrnadetped méureents are

e SRS GESTB L AR be"bl oaked 1+ om aper oty ng

anti | read] Rreductodighaasiused to issue a request to transfer data from
the ENAV buffer 30 to the content decoder 52. Where predetermined
data is read from a disk or downloaded from a network, the content
decoder 52 may be blocked from operating until reading or downloading
of the predetermined data is completed.

25 A release signal indicates that the predetermined data transferred
from the ENAV buffer 30 to the content decoder 52, in response to the
above-described reproduce signal, is no longer needed. For example,
where a predetermined markup document is referred to five times in
response to a reproduce signal, a release signal is generated five times.

30 A counter value increases whenever a reproduce signal is generated and

decreases whenever a release signal is generated. Where a counter
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of the predeterm ned data is conpleted. 25 A rel ease
signal indicates that the predeterm ned data
wao e@nsseasre ed fromthe ENAV buffer 30 to the cPCI/BERR003/002155
decoder 52, in response to the above-described
reproduce signal, is no | onger needed. For exanple,
where a predetern1ned mar kup docunent is referred to
five times in response to a reproduce signal, a
r el easilestgmedpanslingetrea predetéimiactrarsip douinensiuebehes 0, i.e.,
val ue /i ncreases Bever a eprod%ce signal is
Qiﬁ@?

generdi&sq A {gPr Joadu ntg are fegagedithaeleased

genemnkd Shfers &
LT RiRto dobaniyds SRHALRIed ﬁé@‘é@g&“ﬁlﬂé@ﬁ‘?@o in response to

pr ed@t@ﬁ@ﬁrd@gmlkwblodndsmenmbecbbelws 0, i.e., where
LI K | d, th
"4 cucts” POl HONR BT b Bl e b gapumerss

buf f &fora it the ERPONBETEO30 @aﬁ'b‘éc@éléte%i' %}ﬁ'the‘m{l&v uLﬁfer 30,
descri bed below. 5 A discard signal indicates

pr ed&@reXamiele, haeauss theywit notbe sised ey motene Emefore in

exant 1P ON58 008 AFETE Sl b RSBt Rl docuriéns

Ther ef@discarded fresOBIENAY BUFRrdioscard si gnal t he
predet erm ned markup docunents are discarded fromthe

ENAV buf f &ccguling tp A@@@p@ph@f the piaserigeventism, where markup

gggg?pg{'h\%}ﬁ%ﬁ%}eo%snso}%r app b gﬁgé%ﬂéﬁﬁgﬁ%&mduce

si gnalgnahhabeenn @meratbdﬂbumlteléaﬁeﬁbi@ﬂaeh% ﬁﬁﬁbe@@@enerated
enerated, the markup docunents cannot be

not heen
del e?fl,fd"\e?'&'ﬁ fReUMRALP rnnal besteleteddromithe ENAV diuffen s, even
si gnglheh@s d?@@d}d%‘?‘%%’l Ha8bdh @er@r% tt?};@\?'? ?t?—:ﬁm%ned

o Ver

application. Are t signal use
QXanpppllcamet her mar kup docurrents read in response to

a fetch si gnal are syccessfully lpoaded into the ENAV
buf fer 307 \GR ftt?égnajt's Haeg {o ¥%Pr{|f1¥ Ioﬂ*etxﬁ@ﬂzl%-rwa‘%f@@ﬁmﬂﬂjul)

mar KHBcGPSHIEREY iA3B8ndeeto’ £ Ao YRynaP afs §L‘Péc°essﬂﬂlg/ |84ded

whet her the 20 correspondi ng nar kf? docunent
bei ninte &I ENANE buffen@oxwhahinee ablaastreomeocﬁf theeopespentiing

B bR e e U e Tlor Whetner e
20  corresponding markup documents are belng read.

According to an embodiment of the present invention, the above
and/or other signals of the present invention are provided using an API
corresponding to, for example, a script written in a markup document.
The followings, while not limited thereto, are examples of APIs used to

25 generate a variety of signals utilized in the present invention.

< [obj].preload(URL, resType) >
Description:
This APl is used to preload files, or read files and
30 store the files in the ENAV buffer 30. Parameters

of the API include location information of a
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corresponding to, for exanple, a script witten in a
mar kup docunent. The follow ngs, while not limted
W0 b@nesas7e are exanpl es of APlIs used to 25 genBCEK&2@3/002155
variety of signals utilized in the present invention.
< [obj].preload(URL, resType) > Description: This
APl is used to preload files, or read files and 30
store the files in the ENAV buffer 30. Paraneters of
the APl include | ocatreloadtist filenatlocatiarf inforddatidn of files to be
2004/ 036576 PCT/ KR2003/ 002155 oad- | i t file or
| ocation informati orprﬁk 8?& 234 g tBEUteﬁrgl thedice tchh@ preloaded.

attributes of the fihgg Ap| gsn@ﬁa%éé)éq@féh SIJﬁ‘ﬁ\lsar@PhaX apply to

generates a fetch signal may appl
that may be read fr@ﬂwf&eﬁthﬂt ngay bemac} from a disknf@iswf kor a

ttp://). It d { t
{3 prelokd a file. PRRAnGR OB s Dnderitiod fiagiar ARI may

preload-list file orbep@éaﬁooéretdé@ afiid.es to be
prel oaded 10 ResType = attributes of the files to be

prel oaded Ret (Matamegierss: \Were a prel oad conmend is
successful | y execut

Ot herwi se, a value 0 _a 35/85\% ?ﬁ&ﬁ él%egq'tsghfn%r Raths of the

wher e t he figsetoassip ﬂeﬁom'rend i's not executed
successfully, a vaI ue of -1 1is returned. Exanples:
ﬁﬁw gator. preload Reflyee/7 caliuias ohthe files to o'be preloaded

"text/xm ") 20 fers to a request to | oad
files from d%egg%evélgggnav/a htm" The files to be

prel oaded are text Wheesa préloaeconmetd.is successfully executed,
a value of O is returned. Otherwise, a value of -1 is
returned. For example, where the preload
15 commend is not executed successfully, a value of —1
is returned.
Examples:
A
navigator.preload(“disc://dvd_enav/a.htm”, "text/xml|")
20 request refers to a request to load files from
“disc://dvd_enav/a.htm.” The files to be preloaded
are text files written in XML.
A
navigator.preload(“disc://dvd_enav/a.pld”, "xml/prelo
25 ad”) request refers to a request to load files listed in
the preload-list file from “disc://dvd_enav/a.pld.”
The files listed in the preload-list file are preload files
written in XML.

30 < [obj].discard(URL, resType) >

Description:
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A navigator. preload ("d isc://dvd_enav/a. pld",
"xm/prelo 25 ad") request refers to a request to

wo o@d/08dsies |isted in the preload-list file frPom/KR2003/002155
"disc://dvd_enav/a.pld.” The files listed in the
preload-list file are preload files witten in XM.
30 < [obj].discard(URL, resType) > Description: 24
WD 2004/ 036576 PCT/ KR2003/ 002155 This APl is used to
del ete files from t AhiENRYVidbusddto dSi6te fas droeh @ie ENAV buffer

the APl include location. informtio f a .
deletion-list file §9-| g’@é@ﬁ@ﬁersiq{ft@??%@iwug? lggaties

to be del eted, and FihB f s e e :

del eted. This API gztiﬁe)rgt géﬁgfgids?cl:%r&é#@t%éaﬁﬂofct%npﬁ
under st ood t hat an AMbrmatiomef filesdd becdeletest, and dttribaites of

P ters: 10 URL = .. a th, of the _del etjon-1ist
f?lr anr pat hs of théheifl|qset§aQeod%gtqﬁ£| gﬁgﬁiﬁégﬁrpséatgsza
attributes of the fidi®ard @ig}?\%l.dqbt%t@%er%ddrtﬂavghlﬁﬁsilismay be

Where a discard command i s successfully execute

a value of 0 is ret usaddo deldieradilee, a value of -1 is
returned. For exanple, where the discard conmand is
not successfully executed, a value of -1 is returned.

Exanpl es: 20 PRgrametstsor .
di scard("disc://dvd_enav/a. htnf, "text/xm") request

A@fers to a request YR- Felapathfqfitag defatigmrlist file or paths of the

d| SC: //glvd- en"f’i}’ésatorgé%éle{rébe files are text files
witten in XM.

ResType = : attributes of the files to be deleted

Return Values:

Where a discard command is successfully executed,

15 a value of 0 is returned. Otherwise, a value of -1 is
returned. For example, where the discard
command is not successfully executed, a value of —1
is returned.

Examples:

20 A navigator.discard(“disc://dvd_enav/a.htm”,
“text/xml”) request refers to a request to delete files
from “disc://dvd-enav/a.htm.” The files are text files
written in XML.

A navigator.discard(“disc://dvd-enav/a.pld”,

25 “xml/preload”) request refers to a request to delete
files listed in the deletion-list file of
“disc://dvd_enav/a.pld,” from the cache memory.
The files are list files written in XML.

30 < [obj].isCached(URL, resType) >
Description:

25



A navi gator.di scard("disc://dvd-enav/a.pld", 25
"xm /preload") request refers to a request to delete

w0 pdoem3dsict ed in the deletion-list file of PCT/KR2003/002155
"disc://dvd_enav/a.pld,"” fromthe cache nenory. The
files are list files witten in XM.. 30 <
[obj].isCached(URL, resType) > Description: 25 WD
2004/ 036576 PCT/ KR2003/ 002155 This APl is used to
check, for exanple, TihetARis tiséddo chesle fbrexample, whether files
successful ly stored/loa ed in the

V, buff 0.
Paraneters of the APIAYS %u?%éﬁﬁmﬁtorﬁﬁflﬂ?ea%‘?FereogNAV

alist file or | Ocatbﬁfbr':ﬂ)f OVF'H%Iam%ﬁ‘er%fofttH@A@Ifiﬁélﬁé?ti&ation
be searched for/checked, and attributes of the files

to be checked. The Amiorgetienaf ediskfilceprdotatian ipfatmatiah of the

be applied to aI t.h r
?gl)/sc /1) or a netwc}c?é t%?%se?%e% f{%r/legec%aﬁ& E%Hg)ﬁes of
that an APl may be uRedildstodheekedied. 1Q’IﬁﬁPP?eﬁéra@esareport
file. Paraneters: URL a path of the list fil'e or

paths of the files tdOnAandHeax e appligdde adtfies thatese read

of the files to be e

e Steain e R ask @sCT) B oA IR, - s
is successfully stongdierstadédhatrari AP ENAMe bubf & cRBek the
a value of 0 is returned. Wiere the checked file is

18t successfully | oaﬂ%@sq [#dfilei s, 20 prel oading of the
file failed, apghppt&f:! is returned. Wiere the file
is still being read/ oaded or where during

prel oadi ng of files URL fi 4 path dfathe listfilerarqshthaod thad files to

[ [ [ [ d/ | oaded,
| east one of tre)% cf:rllelc?(%dl s still being rea oa

resType = : attributes of the files to be checked

15 Return Values:

Where a file listed in the list file or a file to be
checked is successfully stored/loaded in the ENAV
buffer 30, a value of 0 is returned. Where the
checked file is not successfully loaded, that is,

20 preloading of the file failed, a value of 1 is returned.
Where the file is still being read/loaded, or where
during preloading of files no failure have occurred
and at least one of the files is still being read/loaded,
a value of 2 is returned.

25 Examples:
A navigator.isCached(“disc://dvd_enav/a.htm”,
“text/xml”) request refers to a request to verify
whether a file of “disc://dvd_enav/a.htm” has been
stored. The file is a text file written in XML.

30 A navigator.isCached(“disc://dvd_enav/a.pld”,

“xml/preload”) request refers to a request to verify

26



a value of 2 is returned. 25 Exanpl es: A navigator.
i sCached("disc://dvd _enav/a.htnt, "text/xm") request
WO 2G0e03657® a request to verify whether a fil ePOf/KR2003/002155
"disc://dvd enav/a. htnf has been stored. The file is
atext file witten in XM.. 30 A navi gator.
i sCached("disc://dvd _enav/a.pld", "xm/preload")
request refers to a request to verify 26 WO
2004/ 036576 PCT/ KRR0a3toeefilss, reibeedido by ithe fist filefofr r ed

to by the list file.gf /disc://dvd enav/a.pld", hav L
been stored. The fil @C-/gg/g_ppg\(/gquﬁfega\xpﬁ)(qe@@tpﬁacﬁwﬁl_'he files
5 < [obj]. progressNam@sHilks writtdpemouypt i on: - This API

is used to return, for exanple, a universal resource
identifier (URI) of a file currently being preloaded.

1Q Return V : il at [ URI. <
[gbj ].pr ogrgslé%u@gaélﬁsg‘\lgmeg)fg"e%escri ption: This API
i ndi cat es how msderiptionhe file currently 15 being

prel oaded has been prel oaded. Return Val ue: a value
represented i n a unikhi9ARhjg usedty retpshfgr. exampliena universal

mach of the 111 cor Panvey dgfieh (R SOERETERHE ejno

be prel oaded Return praloadeda val ue represented in a
unit of byte 5<[ob"].to_taILoadin Si ze >
Bescription: Tmeurpyaiuggpdie eath eba Ulanpl e, a total
| oad of

< [obj].progressLengthOfFile >
Description:
This API indicates how much of the file currently
15 being preloaded has been preloaded.

Return Value: a value represented in a unit of byte

20 < [obj].remainLengthOfFile >
Description:
This API indicates how much of the file currently
being preloaded is yet to be preloaded

Return value: a value represented in a unit of byte
25

< [obj].totallL.oadingSize >

Description: This API indicates, for example, a total load of
files to be preloaded.

Return value: a value represented in a unit of byte
30

< [obj].remainLoadingSize >
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files to be preloaded. Return value: a value _

represented in a unit of byte 30 < [obj]. remain Load
w0 pg&iozeas7e> 27 WO 2004/ 036576 PCT/ KR2003/ 002 15BCT/KR2003/002155

Description: This APl indicates, for exanple, how

much-of the total load of files to be preloaded is

yet to be dealt wth. 5 Return value: a val ue

represented in a unit of byte < [obj].allDone >

Descri ption: Tbéscripibni ndi cates, for exanpl e, whether

an 10 apparatus for peproducing data froma data
storage medi um has Eﬁ?’jﬂ%c 81 A@agPlediaw much of the

val ues: Were the apggy fdéoftiss %B@?ﬁ@ﬁg%éﬂ{%@oﬁégealt

the preloading, this APl returns a v
Ot herwi se, a val ue ofittFALSE i s returned. For exanple,

ere the prel ing is not conpleted,  that is, where
}Mﬁe pr el oadi ngq%%g"?‘c’l?lpsdaHPqug'%pﬁes%ﬁ%gé%aunét e
of FALSE is returned. 20 As described above, according
to an aspect of the present invention, a reproduce
signal and & [objledi®eneixynal are generated V\,heneve:r
correspondi ng kup,.documents are used. For exanple,
t he content dezﬂg%% 'pgﬁn'presents an i mage of

"disc://dvd_enav/ a. pngs AP¥sidigates Hos Rikashphe Wi sethePah
shown) by interpreting <ing 25 _
dPc="di sc: // dvd_ena@rRapatys forrepreduping data figmaa data storage

reproduce signal so .10 ff.er jmanager 51
reproduce the corr esrﬁ%%ah]ngg$§§@§nﬁ?‘gkl?]relpﬂgm@NAV
buf fer 30. Likdaetae valbes:content decoder 52 generates

a release signal where the presentation of the
correspondi ng i mage ‘WBere the apparatus has successfully completed

the preloading, this API returns a value of TRUE.

15 Otherwise, a value of FALSE is returned. For
example, where the preloading is not completed,
that is, where the preloading has failed or is in
process, a value of FALSE is returned.

20 As described above, according to an aspect of the present -
invention, a reproduce signal and a release signal are generated
whenever corresponding markup documents are used. For example,
the content decoder 52 presents an image of “disc://dvd_ena\//a.png”
using a display device (not shown) by interpreting <img

25 src="disc://dvd_enav/a.png” /> and generating a reproduce signal so as
to have the buffer manager 51 reproduce the corresponding image from
the ENAV buffer 30. Likewise, the content decoder 52 generates a

release signal where the presentation of the corresponding image is
complete.

30 FIG. 16 illustrates a method of controlling a buffer state carried
out by the content decoder 52 and the buffer manager 51, according to
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conplete. 30 FIG 16 illustrates a nmethod of

controlling a buffer state carried out by the content
waelewedais76é2 and t he buffer nmanager 51, accor di POI/K&2003802155

WD 2004/ 036576 PCT/ KR2003/ 002155 an enbodi nent of the

present invention. In operation 1601, the content

decoder 52 generates a fetch signal in response to a

prel oad comand. |In operation 1602, the buffer manager

51 starambodinerddf thes paasaene thventioh.u plndopenadion 1601, the content

resp nseto%hefe operation 160

ch sfi al.. In :I)’ 5
the CBRPUSH SHEERAIACS 2 THENSIGAA I Fe3noNSelg dypieidad command.
whet hgy ogddatieh 1602, mwﬂperqﬁs%é\im E%Y% 89844 ro%gggnated
a to , r

and/ or generates a report sign let erm ne
exanplarkup dogeifmentsiy resporsefo thecfetalr &igpaldodomperation 1603,

operation 16 er error occurs, the error i

0¥ oc Dl EnteRh el o dRelislis. fieGhmit, Whakigall o the

r et Upikap Sos0MentdIHAFARbESE réAtf aA@/oP gehBrdtBs aSepbft sinal to
t he mar kup docunents in response to the report signal.

| n ofetedming fesegamplee aduitasing Hatcoefdhesnadepadanussents. In

oper SEPERODGHI. et B et ogkEitRe SHY FERihstBarcin

desi gpaiidbnmEa08) thel oaHeEMaaber tdiermsoa bl mﬂmiﬁ? th&2
in resRonse to the retrieve signal. In operation 1608,

ihe bYiedng stete gbthaimariyn deewBapisdnIrasPenRss ntheggport signal.

mar ku I B, 0 ' ) t . .
o o SOGATER 800, ORI 0ok 0D cHiFaf Do yep siona
t he twosetie deckulzdobimeatter ah eperatiorl t8EE the Yuier manager
operation 1610, the buffer manager 51 decreases a

cur r entransfers the desianeted,narkyr,doypeats te the gontent decoder
' f
exanmgbén r%sﬁg)d'%fﬁéﬁ thQr&frele %ﬁ_ir{ség ?Iﬁeé o%e}rgﬁ(t)ﬁ 1 65? ETf cqntent

desi gnat e rkup docune ation
cHnt dacodkrcitipresedteytread edigsatad dnarkapdiosugreits t oln operation

1615 180fevitier WE SRUPY S1ATHUP AOCEMesis AES NG HaRGRY 10 be used,
mar ki c&ﬂeHn&@éoﬁjérr%éﬁ@a@W@?éé@éi Qi nngg{%z&ﬁbwmo,

to the discard signal."FIG 17 1llustrates a
st or thgebufiteri manager 5 tdeorsiases a airgnt vale acountertbyvio

dat a, and kup_docunents, are recorded, accordi.ng to .
an R ioh EXBIMA s, Lo SRATIANG Ane/aes g te designated
8¢ Or RERKURdbbinkHEd. hen _OP@%IRJ"H $&F1, 4RO tbRlent AbehdBL 52N
which is used to identify buffering state
generates a discard signal to delete the designated markup documents.
In operation 1612, the buffer manager 51 deletes the designated markup

documents from the ENAV buffer 30 in response to the discard signal.

FIG. 17 illustrates a data storage medium, for example, a disk,
25 on which AV data and markup documents are recorded, according to an
embodiment of the present invention. The data storage medium further
comprises control information which is used to identify buffering state
information of a markup document to be preloaded. For example, a
startup document STARTUP.HTM includes a preload list file
30  STARTUP.PLD to seamiessly reproduce files ranging from A.HTM to
D.HTM.
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i nformati on of a markup docunment to be prel oaded. For
exanple, a startup docunent STARTUP. HTM i ncl udes a
wpe@hozd7é i st file 30 STARTUP. PLD to seam ess|BCT/KR2003/002155

reproduce files ranging fromA HTMto D HTM 29 WO

2004/ 036576 PCT/ KR2003/ 002155 The control information

may i nclude an APl that returns a value of 0 in

response to_]prel oadi ng of the markup docunent being

successf ul , The cutigirgorrmation maypocisde tam ARkthat returns a value
rel ogdy : f the rkup..doc nt _bein failed,.L and a

Vet udt ok RFeBhobaEIsTREE R RE VR brgtin fecwfonesingskpossiul

5 docuvane oFtliihlresd i ROREUHFERAdING ST theHhA '

i nformati on may fﬁ%her int:bl?ude a-rgk?i\fPl thaI?Ju(f:;)ec¥1oecruar1rt]eenst being

a f etfaiediagdad valbiei ofie responsminitheoprefadingaf theemarkup

rk Thj y turn a.response
R SR REHTRED Rl St of e e BB PRES pry forther
docurirtitidd an ARIethat guseresss &llféteh iSighs o dstd-a d¥imand to
control information may further 1o include an APl that

i s ud¥elopd themakipsogHEant: phislARIaNAY refurn ﬁe"esn@rnse?p
d i i 0
oLl GRBH Yoo o Biad M g Al s

docurbeen dusicegsfallyrraateittecandee yanhtes iformAtSE nday further
response to the prel oading of the markup docunent
Héi ndnGidde @p 'éﬁatj'.s usedrpdetamning | whathar peeleading of the

1 1 eGharkdip Sociffett & Lombied! Stn@lamTlfay Hrupd SRy  BPTRUE

to an enbodi nent o present 1 nven erri
t o Flicrespthisertefiee pneleadingwofeing snarkup becatr@nt bping completed

docunent STARTUR. PLD are included in a directory

oD BRI VaIHE o FLS [LiesnpBse 16 s braisading of e avkup
fil e@bﬁ#@n@b@ir@fnét%mﬁ@téﬁ sk of FIG 17 according to
an enbodi nent of the present invention. Referring to

FIG 19, the reference docunents of the STARTUP. PLD
dfe recor dElSi 1B Husivaiesra direcioiwsirutitre afrtbe.disk Gf FIED 17

docuBhociin BR SRS b ieae &M aiton. e REBNHI G FI
17 ane, Affefatueibouptents OF tRX SRS, d MIPFENtESTARTOSTE D are

begi ns, whether reference files of a preload |ist
fileindieetipondiragionsDMib ENAYe have been

FIG. 19 illustrates a volume structure and file structure of the
20  disk of FIG. 17 according to an embodiment of the present invention.

Referring to FIG. 19, the reference documents of the STARTUP.PLD are
recorded in a DVD interactive data area.

FIG. 20 illustrates a predetermined order in which the markup
documents and the AV data recorded on the disk of FIG. 17 are
25 reproduced. For example, where each scene begins, whether
reference files of a preload list file corresponding to the scene have been
read is checked using an IsCashed APl. Where reading of the
reference files has been successfully completed, HTM documents are
read and reproduced. Thereafter, markup documents that have already
30  been reproduced are discarded using a Discard API.
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read is checked using an |sCashed API. Where reading
of the reference files has been successfully

wa@ormploadsedl, HTM docunents are read and repr odBCE&ER2003/002155
Thereafter, markup docunents that have al ready 30 been
reproduced are discarded using a Discard API. 30 WO
2004/036576 PCT/KR2003/002155 For exanple, to

SR tH BT T, ST

STARvmrs HaVE AlerM SARPD HDNVE STRRBPPLY BEPBKRIRREL OAD
PUBLIC "™-//DVD) / DTD DVD Prel oad List 1.0//EN'

followsht t p: / / www. dvdf or um or g/ enav/ dvd- prel oad- |ist.dtd"
- -> <filedef type="text/xm"
src=' di sc /] dvd enav//a htm /> <fil edef

f\IY\Q— tll erpep=Ai aoan-: ] | Ay Aoy | | o v\lr\l

o1 U= UI D\J l I UVU CITav/’ 7 .

et @‘g‘g@ @3@‘%‘“ o ST S

<f11ed&rwpe dmdz ol ‘s‘rd ‘@nay/fivdashaptightm/ >> <f| I edef type=
Z%def Eg‘ﬂ SH;%PS@ C1L r?(5}\"// a@ﬁa(P/ png" /> <fil edef
<flled e—”ﬂ msrc— 77d //ngzg” %‘a\// I'b.htm />
<filed&f ﬂy diehgd/phRe srckekt//dn enaS'f/éZFpn t ge//dvd_enav//b. pl d"
Zﬂegﬁﬁ:ypefﬁ t‘%}g § sq:y’ﬂ@&}‘/ ‘(ﬁg{gxgg g}nﬂ >

e =l fs o > <filedef

= 1

23%235 R O/au g@ § d"ﬂwﬁ? §>e}1avllb2 png" />
<f11eddebe€dieﬁg¢/q1}aéstFfm9/é/ﬂ &bTieg’did: / / dvd_enav// b3.j pg"

<filedef<typ t, SICT) htm” />
<f1lede t p?fliit £y ETX id” /

<filedST & pe-tinS&e I{gar\éﬁi: Qﬁa.)///d cﬁeﬁ&y”@l 1:1r1§” /=<fil edef

Zﬁegéf “Mgd/mgtﬁsi’c &ivg: #ddd_sr(a'\f//taimd” gavl [c.pld" />

<f112d Egg?—dlgp%ggﬁsrc ’ldlscgé@@ﬁl d://dvd_enav//cl.png
<filedéftyps=rfe t p@ﬂld" />
<f11edsfrt®§e—qamlgd/1brﬁvdr_oe)jchdﬁ/ﬂm@e dlpne” /xf i | edef

<fﬂed?<¥gé@' “W’f&fiﬁ@/gpﬁ C%’FléJdV‘HJ@‘tFV /faRg” énav/ | c3. png" />

</prel ledef t \/nn— 'text/xmd " src=" rh so Ll dvd enav/ld-htm

| By udimng ﬁt&ﬂb@%é?%ﬂﬂ?ﬂhl) the STARTUP.ATM is

aispideEgbp et inataRlo i dan.artle iapigtE predaton e
An éwelm@@mma#mm#mvwdmg%r@wdd@ theg" /> 5

</ prel oad>
apparatus of FIG. 15, is as follows.

10
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By using the above STARTUP. PLD, the STARTUP.HTMi s
di spl ayed on a screen, indicating the start of the
WO pa0a/035r6 ve presentation. An exanpl e of the PCT/KR2003/002155
STARTUP. HTM which is processed by the apparatus of
FIG 15, is as follows. 10 31 WO 2004/ 036576
PCT/ KR2003/ 002155 <?xm version="1.0" encodi nhg=

i eron 221 0% eldGh g PETRT I, > PUBLTC -7/ DVD DTD XHTVC
< IODEYIHEMit] @UBEN -//DVD/DTD XHTML DVD-HTML1.0//EN”

WY AT YRR AT RSP 7 dvdht ml - 1- 0. dt d” >

SRBHEm > <head> <title>WAR || STARTUP PAGE</title>

<t11sre~>chAEtH banguupeAGEsaser i pt "> <! [ CDATA[ function
fg%@z ugEMEEFCrOt ' avi g ator.prelo ad("disc ://dvd_en

aglgg)mﬂgrd "xm/prel oad") ; idpl ayer. subs
crl beToEvent

fun

{
T‘hv @%V(%‘tammidé@?@é?f@@ N )

1gp 1s gr ?v n 35

1d81a et,pa vent L| st ener(" dvdevent ", i dpl ayer _handl er, true)

c}iocbodY}achiEm@thsmeq("dmeagﬁéhdm%@p@d{eét)me { switch( e.p arn
{r%tlon 1d1§1955e§(§.31%1er<x{31/ tri gger event if (e.parn2 == 1) //

Into
svvl(ccriuémagalt)or [ sCached("dl sc://dvd-enav/a.pld","xm /prelo

Q% L
Cas //2 ng% g e&%gd& ‘idi sc://dvd_enav/ b. pl d*, " xnl /prel oa

na § rls ched%%eﬁ ﬂéﬁ@i@ff élg—?ﬁylﬁ (‘%’é&w r%k?a&") i X%rl Tprel oa

;ﬁvga r.isCached("disc://dvd_enav/c.pld”, ”Xml/preload”) ==
II navigator.isCached("disc://dvd_enav/d.pld”,"xml/preload”) == 2), // during
/reading; -
if (navigator.isCached("disc://dvd_enav/a.pld”,"xml/preload”) == 1) // failed
{
idplayer.stop();
locationhref = "disc://dvd_enav/discerrhtm”;
}

// to read cpld is OK.
l}ocatlon href = "disc//dvd_enav/ahtm”; // jump to chtm

break;
}

}
11>

</script>

</head>

<hody 1d-”docbody” onload="onload_handler ()">

<object style="position: absolute; left: 150px; top: 100px; width: 370px; height: 250px"
data="dvd:video_ts" id="idplayer’/>

<img style="position: absolute; left: 167px; top: 37bpx; width: 170px; height: 60px” src="
disc://dvd_enav/sl.png” type="image/png”/>

<img style="position: absolute; left: 370px; top: 375px; width: 170px; height: 60px” src="
disc://dvd_enav/s2.png” type="image/png”/>

</body >

</html>

According to an aspect of the present invention, the markup
documents A.HTM and B.HTM may include images. According to an
aspect of the present invention, with reference to FIGS. 18 and 20,
markup documents necessary to present, for example, A.HTM, that is, all
markup documents in A.PLD and mentioned as files to be preloaded, are
deleted from the ENAV buffer 30 after the presentation.
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Il

navi gat or.i sCached("di sc://dvd_enav/d. pl d","xm / prel oa
wa@l200483657¢ / during /reading; if PCT/KR2003/002155

(navi gator.isCached("disc://dvd_enav/a.pld","xm /prelo

ad") 1) // failed { idplayer.stop0O; l|ocation.href =

"disc://dvd_enav/discerr.htm'; } // toread c.pld is

K. location.href = "disc://dvd_enav/a.htnt'; // junp

toc.htm } break; } } II]> </script> </head>
<body |d—"dnrhnd\/" onl oad="anl "

SHmGy ' Bt e f
<IDO hit 11O/5 s@imie oy 1898 %0/E/P:  100pX;
”httva%gl%l Qﬁ%g/eml/cg tml-250px’> dat a=" dvé) vi deo_ts"

<htmlpd="i dpl ayer"/ > <inmg style="position: absolute; left:

igi?ei\@z\@ ft lﬂe\g dth: 170px; height: 60px" src="

ZIS[C(]EID |1§f%u gg@@(lﬁ pnlg ftype:"i mage/ png"/ > <ing style=
Agedi t1on; apsolute; left: 370px; top: 375px; w dth:
fumtl‘?l??@ﬁ%d—ﬁﬁ‘é@@rh@ 60px" src=" disc://dvd_enav/s2. png"

navigdt¥R@carh NBGL)/RRE chat/ if[él@’OQW prelSachI ot hyb\k‘)ﬁQerb Rge QTN
1dp1aya$p1mt1beﬂ’bmdme(l®r esent invention, the markup docunents

dpl
éo%gg58%en%st%%r( dbzdever}/t” %dglc elfl e er}?rgg)s According to an 5

resern With reference to

functldr'rl GBayckGhaade(e20, rrarkup docurrents necessary to

SWltC}greset for exanple, A HTM that is, all markup
nts in A PLD and rrentioned as files to be

case 1or ef Qagieldeveawe del eted fromthe ENAV buffer 30 after

lf tepermgt &5 Eht/dekigreomBy

while (navigator.isCached("disc://dvd_enav/c.pld”,”xml/preload”) == 2); // during
//reading;

if (navigatorisCached("disc://dvd_enav/c. pld” "xml/preload”) == 1) // failed
{

idplayer.stop();

locationhref = "disc://dvd_enav/discerrhtm”;
}

// to read a.pld is OK.
l}ocation.href = "disc://dvd_enav/chtm”; // jump to chtm

break;
}

)

11>

</script>

</head> -

<hody id="docbody” onload="onload_handler ()">

<object style="left: 110px; top: 80px; width: 500px; height: 200px” data="dvd:video_ts"

id="idplayer”/>

<img style="position: absolute; left: 539px; top: 38px; width: 140px; height: 70px" src="

disc://dvd_enav/bl.png” type="image/png” />

<img style="position: absolute; left: 560px; top: 200px; width: 120px; height: 50px” src="

disc://dvd_enav/b2.png” type="image/png” />

<img style="position: absolute; left: 610px; top: 280px; width: 100px; height: 50px” src="

disc://dvd_enav/b3.png” type="image/png” />

</hody>

</html>

It is understood that a system which uses the present invention
also includes permanent or removable storage, such as magnetic and
optical discs, RAM, ROM, a carrier wave medium, etc., on which the
process and data structures of the present invention can be stored and
distributed. The operations can also be distributed via, for example,

downloading over a network such as the Internet.
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WD 2004/ 036576 PCT/ KR2003/ 002155 <?xm version="1.0"

encodi ng= "UTF- 8"?> <! DOCTYPE html PUBLIC -//DVD/ DTD
WOKRIDMO3BWD- HTML1. O/ / EN' PCT/KR2003/002155

"htt!1D://ww. dvdf orum or g/ enav/ dvdht n- A- 1- O. dt d" >

<htm > <head> <title>WAR || B. HTM PACE</titl e>

<script | anguage= "ecnascript" > <![CDATA[l function

onl oad_handl er 0 { navigator.discard

(" di sc// diitheongh kafepd etbddimenis eff daepiesent irnentibn hgee been

it 3p;‘§§%@h %é%@% 2t wibbs gfo{g'fpt’cf?q})%ﬁvb%/nﬁw%%g)skiued in the art that

doch j Btk o naf i -

nandr e e Be el thodt SR8 Ament Ll dopagiing from the
swi t phiciplgs andrspijit of thedseerition, theé scopeggbwhmheintdefined in the
(e.parn == 1@[{9/ b g{hn conba whi |l e

(havPBEERIeq § ﬁ@a‘?" PPN B nav/ c. pl d, "xn / prel o
ad") 2); // during //reading; if

(navi gator.isCached("di sc://dvd-enav/c.pld","xm /prelo
ad") Industrial Andlieabilify i dpl ayer.stop(): |ocation. href =

"di sc//dvd_enav/discerr.htm'; } // toread a.pld is

OK. | ocat i ofohexedmple; dcemrdindvid thegréseritinVention, jimapes enay

. ht , . ,
¢ g‘e presented using only preloaded files as content is processed using a

10  method which enables determination of the preloaded content state,
even where physical defects of a disk or connection disruptions cause
unsuccessful or incomplete preloading of files into a buffer. Accordingly,
the reliability of reproducing the content is improved. That is, according
to an aspect of the present invention, AV data may be presented in an

15 appropriate manner in an interactive mode even though the markup
documents have not been entirely preloaded or an error occurs during

preloading of the markup documents.
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} break; } } J 1> </script> </head> <body
i d="docbody" onl oad="onl oad_handl er ()"> <obj ect
waeookmesssreft : 110px; top: 80px; wi dth: 500px; PEi/ERR003/002155
200px" data="dvd:video_ts" id="idplayer"/> <ing
style="position: absolute; left: 539px; top: 38px;
wi dt h: 140px; height: 70px" src="
di sc//dvd_enav/ bl . png" type="imge/ png" /> <ing style=
"position: absolute; left: 560px; top: 200px; w dth:
120pxyn ek HMim x" src=" disc://dvd-enav/b2. png"
typ gyrnage}pnéiﬁg5 <ing style= "position: absol ute;
left: 610dx; tdpm apBapius ﬁdrdeﬂsmdﬂlﬁmgﬂv Ideitagbbmgfé)markup

src=", disc;/[/dvd enav/b3. ="i mage/ png" />
</ bo@psument jp an jpteractiyg $£Ei 6‘8&‘%“%@ 9'a system which

uses the I%%ﬁ?éﬁwhnﬂ?(%%ﬁb%}the@néf dlélﬁJrH > aRgr manent

or renovabl e storage, such as nmagnetic opti cal
dfscs, RAM bmmmanmrrwlmch mmgmdharbuff@rcto preeinam/hlln@h

i nvenfqrgﬁsséiﬁand a i rlﬁgt lfl&feilpgrs,g%,tgza re on of the buffer in

operaégpm&qurh@ ?ngu_ stributed via, for exanple,
downl oadi ng over a network such as the Internet. 33 WD

2004/ 036576 PCT/KR2003/002155 Al though a few

enbodi nent,s of res i hvent i.on have been

and descr?bed, qqra@ %frﬁ!ﬁ"g]c{ iy rb%pr?;p]r&%ggﬁqqt@at
19 t Beceddér Whl@h inehevReEtha TaXrid ddslimeént AMESBtputs the report
enbodi nents wi thout departing fromthe principles and

spi r Blgngt, wheseimthenpuftar m@megd@fpémfthwatem egetienetithe
in t ﬁeﬁp@%p%??@ggﬂ%ﬁé%f %dbﬁﬁ]e%ﬁ rg%jénsae t%nﬁ% report signal.

| ndustrra

3. The apparatus of claim 2, wherein the content decoder

15 generates the report signal using an application program interface (API).

4. The apparatus of claim 3, wherein the API serves to notify
the content decoder of whether preloading of the markup document
succeeded or failed, or whether the markup document is still being

20 loaded.

5. The apparatus of claim 4, wherein the API returns a value
of 0 where the preloading of the markup document succeeded, returns a
value of 1 where the preloading of the markup document failed, and

25 returns a value of 2 where the markup document is still being loaded.

6. The apparatus of claim 2, wherein the content decoder
generates the report signal using an API, which includes at least one of a
file path and an attribute of the markup document as a parameter.
30

7. The apparatus of claim 2, wherein the content decoder
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For exanple, according to the present invention,

i mges may be presented using only preloaded files as
W@ onwHents7¢ s processed using a to nethod whi chPENERR@S/002155

determ nation of the prel oaded content state, even

wher e physical defects of a disk or connection

di sruptions cause unsuccessful or inconplete

prel oading of files into a buffer. Accordingly, the

reliability of reproducing the content is inproved.

That ; t

nveabfersfenfielepan aohdUsREE 1ol jsCaRnRAGERL: resType) AP

appr aperathe Uth.ne ra pa&rametenhdi‘mhg\aeﬂlmp&h eV ¢e hizw

t he rkup  docunents have not been entirely prel oaded

or aHORMBAt Bog j?%rQﬁ}YPﬁdS aRapBReEHgisatig @nnatinbufie of the

docu 004/ 036576 PCT/ KR2003/ 002155 What

i's cﬁﬁﬂﬁgﬁdééumg’gAn apparatus for reproducing AV data

using a markup docunent in an interactive node,

conprisin ffer vvhlchbffesthe
dogEment gand EHS apperatis o Shaiay thﬁlf‘ﬂ&ﬁ;yggertrﬁ@nager
bUffFH'foﬁﬁ’s ﬂf@&&ﬁ@nf&‘@cod@rdf‘époﬂﬁﬁe bu% Q document

buffering state information of |n onse
t o autiligieg andilYnal . 2. The apparatus of cI aim 1
further conprising a content 10 decoder which
interprets the markup docunent and outputs the report

s gnal , wherei th'?%p@%tﬁ@rofmgﬁrwhéﬁemﬂ% Sﬁfﬁar‘?ﬁﬁﬁﬁgﬁér

decoder of the ering state i nformation of

buf f preloads tpoagain @octumemtepmmesmg‘fqun re)sporhs@ to a fetch
appa$§%é§ of claim2, wherein the content decoder 15
gene the report signal using an application
programinterface (APlI). 4. The apparatus of claim 3,
wherein the APl _serves to notify the content decoder
of V\,het heil Opr ellba@RRgratts o laimr % fprtaecepnntising a content

i
{7 FEREer b inEhraf® e il oM GREURFY e
wher gignal, hehein thethwfies neansgjerénforrhs Ghevbentent decoder of
preloadlng of the markup docunent succeeded, returns a

val u@ngth eIW@Woﬁr@p@éidhﬁdnwupﬁ@m%ﬂpmﬁb&ﬁ% the
fai | fdech 83flal, has been successfully received.

20 11.  The apparatus of claim 10, wherein the content decoder
generates the fetch signal using an API.

12.  The apparatus of claim 11, wherein the buffer manager
informs the content decoder of whether the command has been
25 successfully received using the API.

13.  The apparatus of claim 1 further comprising a content
decoder which interprets the markup document, wherein the content
decoder checks whether preloading of the markup document is

30 completed using an API.
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25 returns a value of 2 where the markup docunent is

still being |oaded. 6. The apparatus of claim 2,
wob@resas7¢ he content decoder generates the repOr/KR2003/002155

signal using an APl, which includes at |east one of a

file path and an attribute of the markup docunent as a

paraneter. 30 7. The apparatus of claim2, wherein the

content decoder 35 WD 2004/036576 PCT/ KR2003/ 002155

generates the report signal using an

[obj].is hed¢ ) R a

par anet e?q:ﬁndl J‘H[%Lanpgda‘?éh P(gCrIJ 1%‘f\)0ﬁ§'re% HLI?AH IB éﬁ

docurelrjl.aliboné A®|r esType is a paraneter indicating an

attribute of the nmarkup docunent. 5 8. The apparatus

of claim2, wherein the buffer manager inforns the

cont ent dggode i t ; d

docunent qSStI rrzrﬁ]fpa%ﬂgedfd‘%ngﬁ@jﬁg&;e%gfea ug%#ﬁ)oneAPl

chai meturns;\ae/nahmoftﬂm tmﬂ*feemontamla@;modepwﬁenadﬂse pheoading of

T 3 ROl BSOS ah SRR TRl e
corrprcbﬁte,rm dec6@8t Whkre the SleRRART Mh%hnbp&ﬁg @ﬂmeﬁm not

up docunent and outputs the et ch erern
the @Qﬂﬂ&ﬁedanager i nforms the content decoder of
whet her a command to prel oad the markup docunent,
included in the fetch signal, has been successfully

necei ved. 130 11rheTé‘Lﬁ)aﬁt§l@1%rcﬁletﬁrrp’i f@lHﬂbF‘bélQl-pﬂ‘éﬁ@@antent
the content decoder generates the fetch signal using

an Adecoder whichdnighpreisthesmarkup doeiment, wﬁ@f%mrthe teesffer

the DA ¥ensrord e Forks 0680 Gt §OFCREbuER 1R CBhten
t he ABtodd3n résgomsepy aresrodlice brjnal.1 furt her
conprising a content decoder which interprets the

mar kup docunent, wherein the content decoder checks

whet her prel an'ihﬁgaé?farétt&% JFRI&HP1 AR mprsing a content
decoder which interprets the markup document, wherein the content
decoder outputs a release signal to the buffer manager indicating that
the markup document therein brought from the buffer, in response to a

reproduce signal, is not in use.

20
18.  The apparatus of claim 17, wherein the content decoder
outputs the release signal to the buffer manager in response to the
markup document no longer being displayed in a screen of a display
25 device.

19.  The apparatus of claim 1 further comprising a content
decoder which interprets the markup document, wherein the buffer
manager deletes the markup document from the buffer in response to a

30  discard signal output from the content decoder.
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30 conpleted using an API. 36 WD 2004/ 036576

PCT/ KR2003/ 002155 14. The apparatus of claim 13,
wob@nesas7¢ he APl is an [obj].all Done API. 15.Pd&ER2003/002155

apparatus of claim 14, wherein the [obj].all Done API

5 returns a value of true to the content decoder where

the prel oading of the markup docunent is conpleted

and returns a value of false to the content decoder

where the prel oadi ng of the markup docunent is not

conpleted 10 i furt he
conpri si ng a ciﬁ?eg’:&%rajgggﬁgta mﬁﬂ%g@%p&o&térﬂedecoder
mar kgenelatesiiet disvdrarsigmaltustndoaidisard wmmager transfers

t he mar kup docunent fromthe buffer to the content

decoder in response to a reproduce signal. 15 17. The

appar at us ‘?f C*rﬂ{e'glpg [ﬂé %la%”%j%ﬁé 2rath e (‘(U}ﬁgﬁ]ttdecoder

decoder |ch e mar ocunen

the gemerates thdaeepddr&gnal pusirsg apr@greasrdaTeg)‘fglletﬁcPlttbe
buf f manager_ i ndi cati t he mar ku ocunent
©her GPITRIBOGHIS FRBRATIBS SATRUP dopHTARs SUTeBtY Doy
repr gRiiSsdesd.gnal , is not in use. 20 18. The apparatus
of clarm 17, mherein the content decoder outputs the
rel ease signal to the buffer manager in response to

th k d t d [
L0 o TS e Bl
it g s A

manageiermiehey nmieh nﬁ%mad@wdmumemtmurtanﬂymmm@preloaded
resp scard signal output fromthe

o BAS Babl sieiP8dsdS i 20047 0865r6’ PCT/ KRD0OS 002155

20. The apparatus of claim 19, wherein the content

decoder generates the discard signal using a discard
AP| . 23. The apparatus of claim 2, wherein the content decoder

15 generates the report signal using a remainL.engthOfFile API to determine
out how much of the markup document currently being preloaded is yet
to be preloaded.

24.  The apparatus of claim 2, wherein the content decoder
20 generates the report signal using a totalLoadingSize API to determine a

total load of the markup document to be preloaded.

25. The apparatus of claim 2, wherein the content decoder
generates the report signal using a remainLoadingSize API to determine

25 how much of a total load of the markup document is yet to be preloaded.

26.  An apparatus for controlling a buffer which buffers a
markup document to reproduce AV data in an interactive mode,
comprising a buffer manager which manages the buffer to preload the

30  markup document and outputs information of the buffer including

buffering information of the markup document, wherein the buffering
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21. The apparatus of claim 2, wherein the content
decoder 5 generates the report signal using a
w@ewgnasiNaneOf Fl le APl to determine a file nBOEK&R003/002155
t he mar kup docunent currently being preloaded. 22.
The apparatus of claim 2, wherein the content decoder
1o generates the report signal using a
progressLengthOFFile APl to determ ne how much of the
mar kup docunent currently being prel oaded has been
prel o tio%%ncfﬂ?ésappar atus of claim2, wherein the
conten ecoder generates the report signal using a
r emai nLengiftvdiatidreindichting tioett relvacing otithehnarkupcdodiment
t he mar kup docunent currently being prel oaded is yet
to beY¢esd§Sded. 24. The apparatus of claim 2, wherein
the conte 204 j
using a ¢ HQ A kARG REhE DB he Hhkp document
| padfailedt &ed mar kup docunent to be prel oaded. 25. The
apparatus. of claim erein the content. decoder
Goner at e iaEatioRicalga srat e e 28Rk h8 dapmymidasument
API fscgtmqjee?ﬂ%kgﬁdu&éd_how much of a total |oad of the
mar kup docunent 1s yet to be preloaded. 26. An
apparatus for controlling a buffer which buffers a

mar kup doguynment, to reproduce AV datg in. interactive
Tode. " cofpr sThe PBLAE S R Viargin e raader
bt f 8litpL®s MethRRFBA ofIRe BRFKHQsAGEHEHbicRNEN PoFihs

i nformation of the buffer including buffering

i nf ointefaesm of the markup docunent, wherein the

buffering 38 WD 2004/ 036576 PCT/ KR2003/ 002155
i nformati on includes: information indicating that

pr el oadi nggof The appalatns dpelHmILs, viisreremedaformation of the
information indicating that the prel oading of the

mar kbgffefdeneninclulesdnfamatigndndinebngrahedieriepomansdgto
LJ; ?La@lj@ad)fﬁd @%ﬁd@d%urﬁgﬁt RS K88n gﬁ&gg%%lly He%eﬁ/teh! |

conduct

29. The apparatus of claim 26, wherein the information of the
buffer further includes information indicating whether preloading of the
markup document is completed.

20

30.  An apparatus for recording and/or reproducing AV data
using a markup document in an interactive mode, comprising:

an AV buffer which buffers the AV data;

an AV reproduction engine which decodes the AV data;

25 an enhanced audio video (ENAV) buffer which preloads the
markup document to reproduce the AV data in the interactive mode;

an ENAV engine which identifies buffering state information of the
markup document and decodes the markup document; and

means for obtaining the markup document.

30

31.  The apparatus of claim 30, wherein the apparatus uses a

39



27. The apparatus of claim 26, wherein the buffer

manager 10 outputs the information of the buffer
wa@igiong3@Emne appl i cati on program interface. 28. H¢IEKR2003/002155

apparatus of claim 26, wherein the information of the

buffer further includes information indicating whether

a conmmand to 15 prel oad the markup docunent has been

successfully received. 29. The apparatus of claim 26,

wherein the information of the buffer further

i ncl ' j glall [ > '

the BReRetTSBREhbaTh [EsheL 8 Ratifing g BB RAnfy from

for aelaia dtorggamiédiunT apd adunbieckéy |(@indethudiim@esponse to

mar kuB do_cunﬁnt in an interactive npde, conprising: an

AV bEPIRINGANE INkEP dosumeat Komyametwark. Av

reproduction engi ne which decodes the AV data; 25 an

enhanced audi o video (ENAV) buffer which prel oads the

nmar kup do8@nment methaspoodpeedudieg AV distbdn iam inteeactive mode

interactive de;, an E engi pe which, identifies
buf f HPHF g{a&'@éo fjﬂ?lémﬁﬂl\f\i\{'é‘ﬁ ”%ftn?ﬂé’omﬁ’rsmﬂi docunent
and decodggffbRfg IR kihk P AERRAENt &) eTB’a”i‘ﬂﬁ\f :
obt ai ning the n%r kup do%ﬁnent. n30 ’%1. T eea@%z&kr“ft%%c”me”t’
of clai m30¢d wherein the apparatus uses a 39 WO

2004/ 036576, PCT/ 03/ 002155 . bl ocked, /O nmethod in .
response thpﬁrquﬁﬁﬁ%nqq]g aﬁ%f’]i%“%‘&h%‘i‘?@ mgﬁ%p @upent in
$¢ or omeditgg ﬁagp%ﬁg]bl ocked I/ O nethod in response

to ﬁai ni ng t%lgérrar up docunent froma network. 5

32. A nethod of reproducing AV data in an interactive

morert na e TREHRRRCEA 24 irdBL BOeR ML giing e
docuraprt sighartodstethinertbe uiffefing Reatetiafoemafibr 'oT#ié Aihrkup

of the markup docunent in 0 response to a report
si gnépcument.

15
34.  The method of claim 33, wherein the generating of the
report signal comprises generating the report signal using an application
program interface (API).
20 35.  The method of claim 34, wherein the API includes at least

one of a file path and an attribute of the markup document as a
parameter.

36.  The method of claim 34, wherein the API serves to
25 determine whether the buffering of the markup document to preload the
markup document succeeded or failed, or whether the markup document

is still being buffered.

37.  The method of claim 33, wherein the generating of the
30  report signal comprises generating the report signal using an
[obj].isCached(URL, resType) API, where the URL is a parameter
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33. The nethod of claim32, further conprising
generating the report signal to determ ne the
whegoesdsng state i nformati on of the markup doPCIYERR003/002155

15 34. The nethod of claim 33, wherein the generating

of the report signal conprises generating the report
signal using an application programinterface (API).

20 35. The nethod of claim 34, wherein the API

includes at least one of a file path and an attribute

of they 0 r t had
o cif S STEH® RO 8 Pocdicu B BB IHeR, mpd g T TR 94
whet perambter nditatinghgn attribbie ofthkunatapwosuiméns.

prel oad the markup docunent succeeded or failed, or

whet her the markup docunment is still being buffered.

37. The mgghod g rﬁgﬁidaé’r%lamgé,%nerehmr%eaﬁ@tﬁ@%%e

the 30 report signal conprises genérating
s$ gnalffednggtade infoobplion #chatesdetithing @ valuee)f PR response to

where the URL is a anmet er 40 2004/ 036576 .
pCT) Riengargnde84 el hheRa gossTHY BralRadec retiraing a value of
mar kygn 4esti toARE rﬁgﬁug%&%dt o@beﬁ?ﬁi@fe@&fuélg preloaded,

indicating an attribute of the markup docunent

The asdhetiningd edloe3d 2 intresponse foctheunaiikiupi dacunhertthstill being
5 buffering,state information includes returning a

val uB’ ?a%"gq'n response to the markup document bei ng
spiccessfully prel oaded, returning a value of 1 in
response to the markup docunment not being successfully

pr el oaded39. andhegnathedmf cainad2dudhep compristgoepeoduring the

h : il ' | gaded., 10,39.. Th
ot hig S8R IR TESacl rhed WS RE PrIBRERY stkHRgoFfiBent
AV data in the interactive node using the prel oaded

mar kup docunent. 40. A nethod of reproducing AV data
in an i nt éPact AvaethsgkofirepirdusingAvedata gn @sdntesactjvet mede

2t hQdinG U BRI document, the method comprising:
issuing a command to preload the markup document using a fetch
signal; and
receiving a response indicating whether the command to preload
the markup document has been successfuily transmitted using the fetch
20  signal.

41.  The method of claim 40, wherein the issuing of the
command to preload the markup document includes generating the fetch

signal using an application program interface (API).

25
42.  The method of claim 40, wherein the receiving of the
response comprises receiving the response indicating whethlér the
command included in the fetch signal has been successfully received
using an API.
30

43.  The method of claim 40, further comprising reproducing the
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i ssuing a command to prel oad the markup docunment using

a fetch signal; and receiving a response indicating
wob@ihais7é he command to preload the nmarkup doPCIYERR003/002155

has been successfully transmtted using the fetch 20

signal. 41. The nethod of claim 40, wherein the

i ssuing of the command to preload the markup docunent

i ncludes generating the fetch signal using an

application programinterface (APl). 25 42. The net hod

e A S AL ML

the command included in the fetch signal has been
successful ly received, using an APl. 30 43. The nethod

of claim 4d; fd Medhodehipnreduring &y daladniay intrractive mode
2004/ Q; Jithe

i nt eruggl i v@%o%éﬁl%ﬁﬁgn?ﬁﬁég&%tpégggﬁﬂggﬂ ip docunent .

44&1 A net inyliddg mﬁptrc%hpremgdm‘g @rﬁt’ne rhalrhkag doduenentlis ve
node usi a mar kup cupent, the nmethod conpri sing:

51 nGAMPISIEC T ER 2pPUCRGR PROEAM REr RERKAR i abdment

is conpl usi ' ] [ .
(APt ) anip SR AN R, b s 7 AR TS 1 BheiBa8ing of
r espthss earkup Hecpmehbhedinggonfpletee aned &uptutto vatenof false in
bei ng_conpl et and a retyrn value of false in
respg?l%oé)q{%get?ﬁ@e preiPgding tﬁ? W%EUHQPEHB"%‘EPGPP&?OJ‘

bei ngonpletdq. conpl eted. 45. The method of clai m 44,
wherein the APl is an [obj].allDone API. 15 46. The

nmet hod of claim44, further conprising reproducing the

AV data inkthe-dnteractive, node,usjng.the | oaded .

mar kup doggmsntfhe rﬂ?.ﬁ]oﬂ ?@W%gﬁ'fwh%’%é’bHWQRE‘F%‘?"&E%J]-E‘“DOW
docupgnt for use in reproducing AV data in an

interactive node, the nethod conprising:

15 46.  The method of claim 44, further comprising reproducing the
AV data in the interactive mode using the preloaded markup document.

47. A method of managing a markup document for use in
reproducing AV data in an interactive mode, the method comprising:
20 buffering the markup document to preload the markup document
in response to a fetch signal;
outputting a buffering state of the markup document in response
to a report signal;
staging the markup document for decoding in response to a
25  retrieve signal; and

deleting the markup document in response to a discard signal.
48.  The method of claim 47, further comprising marking the

markup document as a document no longer in use in response to a
30 release signal.
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20 buffering the markup docunment to preload the markup

docunent in response to a fetch signal; outputting a
whedoftesdisng state of the markup docunment in resPORNE&2008002155

a report signal; staging the markup docunent for

decoding in response to a 25 retrieve signal; and

del eting the markup docunent in response to a discard

signal. 48. The nethod of claim47, further

conprising marking the markup docunment as a docunent

42 w0 9004030578 BeERRINI B2 Tuere: 65 FREMedeAlRuA

cl ai r@éki)nsfedhﬁhet‘ ing Whether NGomAfaidie FrelRrRPBRSRarkup
i ndi cati ng wh er a conmand to preload the markup

docuﬁ*@ﬁwmeﬁ&m%&ﬁd iR thadetchisignal ings dieamasiasesafully transmitted.
successfully transmtted. 5 50. The nethod of claim

47, wherein the outputting of the buffering state

conpri ses 50et uhiengethosl efredin 41 waéﬂelitgthld‘lempattmg of the

prel f the markup, docunent has been conp
Bitirida afide Pt R B R SORAL REictng WiSthe! BRloading

the &P iHU ?Kdéd‘ﬁ%@rﬂéﬁ ﬁé’é@ééﬁ%ﬁpfpﬁc%”' ng a signal

i ndi cating wh pre oadi ng e mar kup docunent
succeeded or failed, or whether the preloadlng of the

of managt B9 a RIS by Wasiers fie quiputing of (e
@Pr edHeHRY stife %ﬁﬁarls@s é?'Btu'rl'i‘lhg aaéibhéﬂelpmégﬁng R/\P'Fetg@rt ;E&%ﬂ)ad ing

conprising: generating a h signal to pre
mar k aptheomaniem docyeaet sitdoegded og faited, sir grietherthe preloading

det er e a bufferin a t he rkup docunent ;
genepgh%n@aﬁk"fpe???wgné gﬁiﬁlbeﬁg %‘P%@ ?¥re mar kup
docunment for 20 decodi ng; and generating a discard

signal to delete the markup document. 53. The nethod
of claim 82, férmethodohpansyging aymeskun dagument fdremedn

% gn?éprbHu&ﬁ@Wﬁgté P\ é‘r‘é%u%’ fi '5%”%@ Rqeltﬁg %E)m%%jsp
generating a fetch signal to preload the markup document;
generating a report signal to determine a buffering state of the

markup document;
generating a retrieve signal to stage the markup document for
20 decoding; and -

generating a discard signal to delete the markup document.

53.  The method of claim 52, further comprising generating a
release signal in response the markup document no longer being

25  presented.

54. The method of claim 52, wherein the generating of the
report signal comprises generating the report signal using an application
program interface (API) to determine one or more of whether preloading

30  of the markup document succeeded, whether the markup document is

still being preloaded, and whether the preloading of the markup
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25 presented. 54. The method of claim52, wherein the
generating of the report signal conprises generating
WO b@40&306 t si gnal using an application progrBeI/KR2003/002155
interface (APl) to determ ne one or nore of whether
prel oadi ng 30 of the markup docunent succeeded,
whet her the markup docunent is still being prel oaded,
and whet her the prel oading of the markup 43 WO
2004/ 036576 PCT/ KR2003/ 002155 docunent has been

CO”DBSE%en?ﬁa§ ﬁ‘egﬂ%n\‘ﬁsﬁéteﬁgadabl e nedi um encoded with

operating 1nstructio or i nplenenting a nethod of
reproduci ng AV data in an 5 interactive node using

k d , f d ,. the hod
conpr |5t ng- bufteTRYE! FROARR PO RRIAISCGVE BPeeRing
the mﬂﬁiﬁg%ﬁsgfd}miemeﬁ}g) §%&HBH'0‘F%|§%@DEH‘§WV et &oan

i nf or mat mar ocunent in to ré&sponse
as r eprdetactve naide BEng Markop woet nresd,dadsfarmmeetiby e computer, the

enco%%g Wi, th operating instructions for inplenenting
a nme @O%FOF@E'PWUM ng AV data in an interactive

mode usi nguffBfiky e RN HocRABAOCIDHEIdhY %Hﬂaﬁfﬁﬂ ;
the 15 matHod ”I(%npri si‘gﬁg%:p ?%sui ﬁg a commng to p el%%ldment’

t he mar kupndocunent using a fetch signal; and

recei ving a, response iLndicati ether. the co nd to .
pr el oad PH@%B% %@&W@ﬂeﬁ nﬁ(grénm% OitDE’éB@W?Fume”t in
¢ anpgBponed oSl le@ofthggrift ch 20 signal . 57. A conputer
readabl e nedi um encoded with operating instructions

for inplenenting a nmethod of reproducing AV data in an
i nteracti noge ' c r,f :
et 85, TP AEdiTh A B iPe SREHIR e REE ARG
pr el patiuotiond forepheméntihgle enethod of seprodBingt Ad dasa dan
an application programinterface (APl): and
Interactive mode using markup document, pérformed by a computer, the
15  method comprising:
issuing a command to preload the markup document using a fetch
signal; and
receiving a response indicating whether the command to preload
the markup document has been successfully transmitted using the fetch

20  signal.

57. A computer readable medium encoded with operating
instructions for implementing a method of reproducing AV data in an
interactive mode using markup document, performed by a computer, the

25 method comprising:

inquiring whether preloading of the markup document is
completed using an application program interface (API); and

receiving a return value of true in response to the preloading of
the markup document being completed and a return value of false in

30 response to the preloading of the markup document being not

completed.
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receiving a return value of true in response to the
prel oadi ng of the markup docunent bei ng conpl eted and
w@20080865m val ue of false in 30 response to theCT/KR2003/002155
prel oadi ng of the markup docunent being not
conpl eted. 44 WO 2004/ 036576 PCT/ KR2003/002155 58. A
conput er readabl e medi um encoded with operating
instructions for inplenenting a nmethod of reproducing
AV data in an interactive node using markup docunent,
performed by a conmputer, the 5 method conpri sing:
buffering the markup docunent to prel oad the nmarkup
docurment 5Bn r Aspongeter ceaddhie afediimreicodedtwith bpeting

e B B d B SRR o
documeetactifs nitROGsiRg %&k%%&%ﬁ%ﬁ,&)ﬁﬁ?rﬁﬁd b ¥&omputer, the

signal; and del eting the I n response
to amditbedcdmpirigingt . 59. A conputer readabl e nmedi um

encoded wW.th operatin 15 instructions r

ol enent PHEe AR dactBant ErrreRinckBenerun focument
i nt er@@SbyﬁS@ngéﬁh@gﬁm{kyp_ document, perforned by a
conmputer, the method conpri sing: generatl ng a fetch

si gnal t oopteitigrnthers briekng stwde o markumedeatinegt o
report. Si t t he a buffering state of the
20 néﬁ?ﬁbgggéﬁn@ﬁsﬁs rating a retrieve signal to

s¢ age t hestaginghedaakidoduPhentdoe 88tdWling AFesponse to a
generating a discard signal to delete the markup

docufpifigve signghang net hod in a conmputer systemto

e, oI SHELARE) Vet R

content decoder to generate a report signal to
deter m ne guff ring state information of the nmarkup

docunent ; 9and HrPANEYPERERAdEHIe Mediwpsncoded yith operating
£ONt @i bASh PP HhbRImERIREE métRod of reproducing AV data in an
interactive mode using markup document, performed by a computer, the
method comprising:
generating a fetch signal to preload the markup document;
generating a report signal to determine a buffering state of the
20  markup document;
generating a retrieve signal to stage the markup document for
decoding; and

generating a discard signal to delete the markup document.

25 60. A method in a computer system to process AV data in an
interactive mode using a markup document, the method comprising:
controlling a content decoder to generate a report signal to
determine buffering state information of the markup document; and
in response to the report signal, controlling a buffer manager to
30 issue a response indicating whether preloading of the markup document

succeeded or failed, or whether the preloading of the markup document
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30 issue a response indicating whether preloading of
t he markup docunent succeeded or failed, or whether
W b@4psasioadi ng of the markup docunment 45 WO PCT/KR2003/002155
2004/ 036576 PCT/ KR2003/ 002155 is still being
conducted. 61. A nethod in a conputer systemto
process AV data in an interactive node using a nmarkup
docunent, the nethod conprising: 5 controlling a
content decoder to generate a fetch signal to preload
t he Mm%lﬁggﬁ%r&edand in response to the fetch
si gnal, cont I'ing a buffer manager to issue a
response indicating whether a cormand to prel oad the

mar kup docunent has been successfully received. 10
62. A motfibd | A BOBORIEFOBPYIeE RYElETh foBESS SRR\ et in an

| N Aol fdde!Giflf SenuAB GG he EHB Eombging:

nmet hod conpri sing: ontr ing a

gener at e amnt'rasikimg ayconterdeleeodents géregrats afetehcsighal o preload
t he rku ument is onpleted; and 15 in response

to t @OC‘{{B?IW@P ing a buffer manager to issue

a r eSpO”ﬁﬁrésEShQé‘Ed M f@ﬂéﬂ 9.§ha%§6n§5@hg%db%%ahgger to

mar kup docune Is conplete a storage
medi gsye weppoes@mdlcazmgAm@meaa canmmeRd o goeload tihe markup

It craeimBBCanBeen RuEEBR b Bokr Bt  on-whi ch i s

pfovided to identify buffering state information of
the mar kng docunent to be prel oaded. 25 64. The data
st orage n®3di umAdhetios lm%wmmht@tr@{yateméo pmoesslAV data in an

T R M R R o

a buff eri sgntsdiviea@ontditt d&blﬂépto §osaraBNbn ifgliry to determine
whether preloading of the markup document is completed; and

15 in response to the inquiry, controlling a buffer manager to issue a
response indicating whether the preloading of the markup document is
completed.

63. A data storage medium, comprising:
20 AV data;
a markup document which is provided to reproduce the AV data in
an interactive mode; and
control information which is provided to identify buffering state

information of the markup document to be preloaded.

25
64. The data storage medium of claim 63, wherein the control
information includes an application program interface (API) that
generates a report signal used to identify a buffering state of the markup
document.
30

65. The data storage medium of claim 63, wherein the control

46



65. The data storage nedi um of claim63, wherein the
control 46 WD 2004/ 036576 PCT/ KR2003/ 002155

WO ndoanse&ré on i ncl udes an [objj.isCached( URL, rBGITKR2)03/002155
APl that generates a report signal, where the URL is
a paraneter indicating a file path of the markup
docunent and the resType is a paraneter indicating an
attribute of the markup document. 5 66. The data
storage nedi um of claim 63, wherein the control
info HTBltnh. ' P ur,
inr res ponés)tibrl @%ldg%gfaorggﬁﬁdé%%&ﬁdé%r ﬁ%@@oem&n%ﬁtp 8{ ggnerates
bei ng repodaigfall whereviabUugRbfis 4 panametsrindisating atfike path of the

prel Oadklr};g]dOf t he mar ku Qlcumant being fajled, and a

d 1 . .
"o v AV OSUTERE BB8 S E5S yPerS eparpBIRieTpdketingen attribute

mar kgpﬂ.@ﬁgm%@dﬁgm_bei ng conducted. 67. The data

storage ne alm 63, wherein the control
i:Hf ormati on includes an APl that generates a fetch

si gnal us to.iss a, 15 co nd preload the

mar kup doggnent-rl.heégaia ?F%a@%me@vm%#gcga'ﬁ%gbuffﬁﬁfel“aIﬂéﬁ’ gpntrol
67, WMISRAtior! MRIVNRS arl APYEHAE rétuneS RYBRR bNE Ig??é pifise to
whet her the command to prel oad the rmarkup docurnent

has bealpading ke mdrkup dangmient beingsiucgessfal, faevalhe ofd in
signal . 69, .The data storage nmedjum,f claimb63,, .

wher BTPOPRE te dfie PETISaTg i e ki dPGuent Rk faflpd and a
i uggidetdt Zdiﬁtréépblﬁ@e whigichsrelddidm Pafinetmafup HECUTRE MUl
docunent is conpleted. 25 70. A data storage nedi um
encobBetagangusteshr am codes for enabling a method of
reproduci ng AV data in an interactive node using

mar kup docunents, perfornmed by a conputer, the data

st orage ngdi unTThe@Hvs istirage ndédiamf off GainP689WABTEIR 8 E6ntrol
carry out buffering of the markup docunents to _
pr el tiermationrelgdes fchRbihed geqrtptay a fetch signal used to issue a

15 command to preload the markup document.

68. The data storage medium of claim 67, wherein the API
returns a response indicating whether the command to preload the
markup document has been successfully transmitted using the fetch

20  signal.

69. The data storage medium of claim 63, wherein the control
information includes an API that is used to determine whether preloading
of the markup document is completed.

25
70. A data storage medium encoded with program codes for
enabling a method of reproducing AV data in an interactive mode using
markup documents, performed by a computer, the data storage medium
comprising:
30 a first program code to carry out buffering of the markup

documents to preload the markup documents; and
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WD 2004/ 036576 PCT/ KR2003/ 002155 a second program

code to output information indicating whether the
whedotesdsng of the markup docunents i s conpl et eBICT/KR2003/002155

The data storage nedium of claim 70, wherein the first

5 program code is executed in response to a fetch

signal used to issue a preload command. 72. The data

storage nedi um of claim 70, wherein the second

program code is executed in response to an application

program i f PL ).

e nggos’féybﬁﬂ p%g{(a%‘ égj)% tczgﬁ Jdtr}ﬂ‘oymgﬁgr‘?iqotéga%%whether

The trad lauﬁeM@gEthmd:etknpodomeemtslﬁ)comp@étedn t he

second program code is executed in response to an

[obj].all Done APl inquiring 15 whether the buffering

of the magkup qﬂ%‘ﬁ%ﬁ%?orbéﬁ%%mhﬁ{@pclal 470%@]@% the first

st orage nedi um enco program codes fo

ehabprogram eadeisdexafcuterhbinadsponse #Va detich SIgnainused to issue a

interactiye node using markup docunents, perfornmed by

a coﬁfﬁi %‘ycoma'&‘gta storage nedium 20 conprising: a

first program code which i ssues a command to prel oad

the markup docunents using a fetch signal; and a

second pr égr adeﬂectl;atwlsthage mhexdioe Maimai’Ot waemmmttieerdecond

reI oad t({] Feéfocurrents pa ﬁ successful ly
| ssu BO%Q%%O Gis ex?g;u EHesPERef ©© 93 apﬁ; gAtpL program
$6 Or pAerfaS| W)%qlﬁhﬁd@ Wh@ﬁier“tﬁé bekRrihg of thd Hark@ﬁ ‘a%@ﬁi‘ents
code generates the f signal and outputs the fetch

si gnii carppletedbuf f er manager to prel oad the markup
docurents in response to 30 reception of the fetch
signal. 48 WD 2004/ 036576 PCT/ KR2003/ 002155 76. The

data storzge nEFdeuntaktcrhge Mmadtumvbredginh 70 NwhersRmske second
program code i nforns a content decoder of whet her t he

commBfRYrad cosiecisgagciias inderpenetouaR [Rk]. alfome Al inquiring
yccﬁ/‘ﬁéﬁﬁﬁr the 'b%%ﬁﬂ 9 e Pjré{: el?}{ Q\B{?@%ﬂ% is AP HE

I on prog ra inter

74. A data storage medium encoded with program codes for
enabling a method of reproducing AV data in an interactive mode using
markup documents, performed by a computer, the data storage medium

20 comprising:

a first program code which issues a command to preload the
markup documents using a fetch signal; and

a second program code which informs whether the command to
preload the markup documents has been successfully issued using the

25 fetch signal.

75.  The data storage medium of claim 74, wherein the first
program code generates the fetch signal and outputs the fetch signal to
a buffer manager to preload the markup documents in response to
30  reception of the fetch signal.
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5 77. A data storage nedi um encoded with program codes
for enabling a nmethod of reproducing AV data in an

WO ni0a/03¢576 ve node using markup documents, perPOT/ERABHP02155
a conputer, the data storage nmedium conprising: 10 a
first program code which is used for a content decoder
to check whether a buffer manager has conpl eted
prel oadi ng of the markup docunents by using an
application programinterface (APl); and a second

Progr am coge WiteMiig e Adltolalt % WAGKIR the second

content decoder I'n respon

mar k ppgtasucedd mforhds Heonters decodsi of Wiieibempheteghniynd to
t he buffer manager by usi nEg§ the APlI, and ot herw se
r et uPRRIoad {he markyp fapu@ents harbeem sursestliddssuedtp a buffer

i R e e S
5
77. A data storage medium encoded with program codes for
enabling a method of reproducing AV data in an interactive mode using
markup documents, performed by a computer, the data storage medium
comprising:

10 a first program code which is used for a content decoder to check
whether a buffer manager has completed preloading of the markup
documents by using an application program interface (API); and

a second program code which returns a value of true to the
content decoder in response to the preloading of the markup documents

15  being successfully completed by the buffer manager by using the API,

and otherwise, returns a value of false to the content decoder.
78.  The data storage medium of claim 77, wherein the API is

an [obj].allDone API.
20
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