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DESCRI PTI ON Repr oduci ng Apparatus, Reproducing
Met hod, Reproduci ng Program and Recordi ng Medi um
Technical Field 5 The present invention relates to a
reproduci ng apparatus, a reproducing nmethod, a
reproduci ng program and a recording nmediumthat allow
the user to interactivebgsopgpaLena program recorded _
on a large capacity type recording nedium such as the
BIRePrigivciyn DidgmarBduieyr Repdofiucilng Medanid |y faio@Aeing
standard for a disc type recording mediumthat is
recordabl e andPdeghanabfed Reoprdinecdeding and

roduci ng apgaratus, the Blu-ray 15 Disc standard

re :
Hggc%%%ﬁabr%b% @d. The Blu-ray Disc standard
prescribest@}disc t hat has a recordi ng medi um having

a di aneter 01 BRI SRR I8 AtTRERG a
t£%§¥g§§ . % ﬁ@g mm.__ The. Bl u-r D sc standard uses as
optica %yrg eg H B s p{ﬁppqoga/qcé’srlﬁ ’ﬁ%@?‘?@ & 20
Wﬁ%ﬁ! 1hof z§§E£W1q%ﬂ§ '(ﬁﬁjve | ens_havi
r p -

AUMET | caI a%eet e of 0. %[1 %?@ piE v %‘E%ﬂ%ﬁf?ﬁd’w
Ao SRS #n f SRV F RS L6 o #%.jog%n{ Qg?orded on
bytes) maximum As a result, a programof a
& didrale Ridfucitiyighdreadanh Avidid &ddh JPahe #iu-
be recorded for 25 two hours or |onger w thout
detyeDigrcat i on of picture quality. As sources (supply
sources) of AV 1 '
Background Art

In recent years, as a standard for a disc
'type recording medium that is recordable and detachable
from a recording and reproducing apparatus, the Blu-ray
Disc standard has been proposed. The Blu-ray Disc
standard prescribes a disc that has a recording medium
having a diameter of 12 cm and a cover layer having a
thickness of 0.1 mm. The Blu-ray Disc standard uses as
optical systems a bluish-purple laser having a
wavelength of 405 nm and an objective lens having a
numerical aperture of 0.85. The Blu-ray Disc standard
accomplishes a recording capacity of 27 GB (Giga bytes)
maximum. As a result, a program of a BS digital high-
vision broadcast available in Japan can be recbrded for
two hours or longer without deterioration of picture
quality.

'As sources (supply sources) of AV
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(Audi o/ Vi deo) signals recorded on the recordable
optical disc, an analog signal of for exanple a
conventional anal og tel evision broadcast and a digital
signal of for exanple a digital television broadcast 5
such as a BS digital broadcast are expected to be
USREio /MY )U-dighadsS Gelor el dnhabheesbablhahed a sub
standard for a nethod for recording AV signals of such
RIpIEAACAS IE.sAS a d@E1Get isignatiavdardrobxhipleuar ent
Blu- 10 ray D sc standard, there is a novenent to
chevetenyt i oneylr @shadioigo tedely sieaobadioadcasdi and andnhical
novies, nmusic, and the like are pre-recorded. As
dgilgnaghafedorr exempileg anddgatelonelkivibinpybesadoast
music are pre- recorded, DVD (Digital Versatile D sc)
FREDH @én awB§e|d}g}$a&s baoatﬂﬁéSte prede¥peghiedntg bpt nead.

--di sc __i_n accor-dance t he Bl u- rax Di sc standard is
1

I'I'E‘nglly“&‘aﬁ’f BA&ft StPPQﬁFQnBa§uB§FFB ghefihg sub

RGP ERs, & mptRof FO5 FagPRiithn. O <FoRnnHEof o8uED

for two hours or 20 longer in high quality.
$%85§%%9§ dction-only DVD video standard acconplishes

. an interacgivg &%ﬂé%%‘oét‘an%’éﬂ?rbf mﬂ?scu%ts%lu-

forth on a nenu screen exanpl e novi ng

. Phgt y&scofstaﬂaaPaKD VhEBE 15 DehdHPehRE OLY CES e PortS

process that cal 'S a nenu screen with a renmote contro

tepraadetion-bhey| r&Cor@th§ ahéd fusit 4 wh @Y andridde
menu screen, and changes the reproduced scene can be 2

music, and the like are pre-recorded. As disc-shaped

recording mediums on which movies and music are pre-

- recorded, DVD (Digital Versatile Disc) has been widely

used.. The reproduction-only optical disc in accordance
with the Blu- -ray DlSC standard is largely different

from and superlor to the conventlonal DVD in a large

.recordlng‘capa01ty and a high transfer rate that allow

. high-vision pictures to be recoded for two hours or

longer in high quality.

The reproductlon only DVD video standard

accompllshes an 1nteract1ve functlon with button images
and so forth on a menu screen. For example, whlle a

moving picture of the'DVD video is being reproduced a

process that calls ‘a menu screen with a remote control

[commander or the llke, selects a button image on- the

menu screen, and changes the reproduced scene can be
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performed. In the case of the DVD video, a nmenu screen
is conposed of fixed sub picture data. Wien the nenu
screen is called, it is displayed in such a manner
that 5 the sub picture data is conbined wi th noving
picture data. Button inmage data is included in the
REFERTete data. Patent Document "Japanese Patent
Lai d- Open _Publication No. HET 10-308924" describes a
structure ot Hhe ERseupLpitbeuP¥Ddxideps @oRBPHeECHPER

novi n i ctur data and .the conbined data is
T S e 6T, SoRhrY PATBCT RO RBIar Unph ctingneny

SRSl Wy DND Y L AN RS LheRer et

operati ons using ‘simplre
R0 By PLAURY el BB BEACLIYR hOThGORTccllES:
the creator needs nuc ["abor "t'o acconpl'i Sh~t he
cafRl.i cBhedohni té ngdé ' j
repr oduct i on- o'nllaéé%v%é{-%? d%% ﬁ%%g%?%\{ il:i]_n{lg%dﬁ l%tl) o%l,c?ﬁée
Bepa0duBat @it ODbyulkdi: Vi JigPan&d & nelar &h Prestd i diesn
sinpl e program operations with a 20 regi on of commands
PhblaceténncNbedHANelafBe892he aéberibedhdSstructure of
mul ti-threaded programm ng and event-driven
phaghasnbnpictinnet dbtapesfocomeilned withrrepvingchicture
only DVD video standard. Although the DVD vi deo
dahkAdard tbescavbinededatauhetrerorded tecessecondatsle
etwork such as the Internet, when the network access.
ction is considered to be acconplished, since

response H&nes fromthe nﬁimork and the user tend to
be 3 _ owever, since the reproduction-only DVD

video standard prescribes operations using simple

commands, it is difficultrto accomplish complicated

.interactive functions. Thus, the creator needs much

labor to accomplish the complicated interactive

functions with therreproduCtion—ohly DVD video standard.

In addition, the reproduction-only DVD video

standard'prescribes simple program'operations with a

region‘of commands the are executed one after the other.

Thus, multi-threaded prbgramming and event—d:ivén

prOgramming cannot bhe performed on the reproduction;”

~only DVD video standard. Although the DVD video

~ standard does not have a function that accesses a

network such as the Internet, when the network access

function is considered to be accomplished, since

response times from the network and the user tend to be

3




Tong, a nulti-threaded process is very effective as a
system structure to i nprove the performance. In
addition, in the DVD video standard, conmands are
enbedded in an AV (Audio/Video) streamof 5 which
video data and audio data are nultiplexed. As the AV
3%&%@”%‘&uﬁ%&tgﬁﬁgﬁﬁedtB%o%gggdggdv€9gnﬁfgéc§59e as a
extracted therefrom and executed. In Other words, an

epeftal etroedakel ke ihpaeBItheVhaerbemARELOr NEd.
Thus, only when the user selects a button and

execut es ardOade@pbtman, Conr 50DV N@ido t Hreakad+®On on a
title selection nenu screen or in a nulti-story that
commands apeaenheddetihédnnant AUpeRafiorividedpcstedam of
‘Thus, in the DVD video standard, high speed process
whdphi yiideot Aata pnd- puddocdahandcefmulbipheked. As
‘prediction and specul ative. 15 execution cannot be
G8edAV) Atagamt isnreprefigedyi ehe pombedded cemprRdy, are
-mh'ch-'rgates di scs, the reproduction-only DVD vi deo.
ERLFAGE 89N 5AoER SRORCRRD REGCUTES; s Lo ST oRdsy an

SHOLRRSAREE, s PBER Rl B FERACL B BRLERERRAY, s
BREFGhch B, |HEed BB 5o BULAITAE ol

BBRRAANSSrrSdpitaing®rd I th® LS @prear end

~tine t2 on the AV streamare changed so that the
Syléonsor iR fditddn Zr tin®: hidialsticrfaddercdd@ins

time tl. As well known, in the reproduction-only DVD
biateched angtes hexon opbrdtramis @rgidierl ardupackat ikned
SVD video standard, high speed procéSS techniques thét
pre-read commands for branch prediction and speculative_
éxecution cannot‘be uééd. | |
in addition, from a view point of aufhoring,

 which creates discs, the reproductibn—dnly DVD videq.,'
étandard has drawbacks. Now, it is assumed that.a'
button designed to-appeér at pfedetermined timing on én
AV stream and the timing is moved forward or backward.
oﬁ the time axis. For;example,'aslshoﬁn in Fig. 1, - :
buttons designate to appear after button appearancé
start time tl to button appearance end time t2 .on the
AV stream are‘dhanged_so'that‘the buttbns_appear aftéf;
1time:t3 that is earlier than time_fi;.

" As well knoﬁn, in the reproduction—only DVD7

video standard, an AV stream is encoded and packétiied_‘

4
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as prescribed in the MPEG 2 (Mving Pictures Experts
Goup 2) standard. Tim ng managenent of a reproduction
output is perforned with pts (Presentation Tine

Stanp). In the exanple shown in Fig. 1, the button
appearance 5 start tinme is changed from ptsl

cor messeomdibegl tio ttibree MREG t20 (o3 ngo Prietparedi Bxpeats
time t3. In the DVD video standard, navigation
GO Standadds dRiminguesbadgemant apfl aubepredugkion
data are individually packed and multiplexed as one AV

PO 45 PegteEAed ¥idhspteodPresentatienqdddme, Stpap) -
V st i deo data, audio.data, and sub pict
o 5Pl FaTmelegfRoh dh HGan athenBRE Rl aPpreratoe

LRt e T L L XS

tﬁpft%dgigg aérgggpggt%%[gprtgd@&%mtggd times on the

¢
tinme axis nmanage s interval's. Since the data
are nul ti ptgxedel ByBUGDa8o SRARGATaVREyPYAELEnA

‘designated to appear at time ptsl 1s changed so that

ihfoppasdisnat videe ahsd, EhEiOVddlastagansabopiictiire
Fig. 2A should be re-multiplexed so that sub picture

data efebith@idniduappgapachedt ang puiBiplsked abeone AV

-contents of a command that is executed when a button

s$reainectGumals ez fdrthA\Arss reptradsiedl|ich bthe AV
re-mul ti pl exed. When an AV streamis re-multiplexed,

gtreampediifiqq dta et dit iy, &aI0/BYH Digctune data

“tenporarily stored in a nenngg of the player. Thus,
peL

BBRVERTIGRATEY, torapRear ot c

For example, as shown in Fig. 2A, these data are

¥dm@lt1plexed times.

multiplexed so that predetermined data are reproduced

at their predetermined times on the time axis managed

at pts interv&ls.

Since the data are multiplexed in such a .

manner, when button A designated to appear at time ptsl

.is changed so that it appears at time ptsé, the AV

stream shown‘in Fig. 2A should be re-multiplexed so

T that sub picture data of button 1 appears at time pts3.

- When the cohtents of a command that isreXecuted:when‘a

button is selected are changed, the AV stream should be

-re-multiplexed.- When an AV stréam is feAmultipléxed,}

‘it needs to be reproduced by a DVD piayer and

temporérily‘stored in a memory of the ﬁiayer.

Thus, conventionally, it is diffiqult to

5



acconplish interactive functions having a higher
degree of freedom To acconplish them the creator

si de needs rnuch |abor. Disclosure of the Invention
Exanpl e enbodi nents may provide a reproduci ng
apparatus, a reproduci ng nethod, a reproducing
program and a recording nmediumthat allow interface
functions wth a high degree of freedomfor |arge

Stecagpl capachtyriMNed eRneduehsORaPDhY SPhisMdr dishSe
to be easily acconplished. In a first aspect of the

pPés &reSrRTent PoACCORREE &1 | Sh gt oVt dCBE et ot mgeds
appapai Msot hat reproduces content data hierarchically
recorded on a disc-shaped recording nmedi um
coiprilobnge af pthyemvesjieat t hat generates an event

correspondi a redet er m ned_change; _and at , | east
one. pr ogr arfasras, BRI AL A 0008 e 2P iRy
obppetratus, thateproducdpabhethbd des créhidind ror @eegsan,
corresponding.to the event that takes place, wherein
s&rd Bfaﬁg?r%b?%&ede%hﬁéfcsaE?ngmB%E?%% sddens

f @i tBOAt BNEh dddPredica areBiGeal Y rr espgded: ®ndde

di sc-shaped recordin medium wi th a process
c6RPBSpBYIdF P t'PRIREUSFE R ~CBEE cPPBRERE nd5aFs 7 diff am

ophgcty MheLgbD: SRkg, program object is reproduced
fron1tﬁe recordi ng medium and wherein when said

progr am @bj ezt figgitstaspeet prfcede poesespondivepttion,
tsgﬁgf“gemist hg%rc;xﬂt % pIg\C_e é{o’{:ﬁéﬁgm la%grgaggi:ggt’ that
pl ayer ject transmts € event sa
pregraducdf econvheh tdataseverdrarakdasaillgceramikded on a
disc-shaped recording medium, comprising: a player
object that generates an event corresponding to a
predetermined change; and at least one program object
that is formed above said player object and that is
capable of describing a process corresponding to the
event that . takes place, wherein said player object
controls a  reproduction process for content data
hierarchically recorded on the disc-shaped recording
medium with a process corresponding to the event
described in said program object, wherein said program
‘object is reproduced from the recording medium, and
wherein when said program object registers a process
‘corresponding to the event that takes place to said
player object, said player object transmits the event
to said program object when the event takes place and
said program object executes the process corresponding

to the event that takes place.




sai d program obj ect executes the process correspondi ng
to the event that takes place. 6 In a second aspect of
the present invention, there 1is provided a
reproduci ng nmet hod of reproducing content data
hierarchically recorded on a di sc-shaped recording
medi um conprising the step of: causing a pl ayer

obj ect that generates an event corresponding to a
predet er mhed change aspecondf dheapréeprodu@bhOibn, there

process _for.content data hierarchicall r.ecorded on
Phe S St TRt i neGRGR it retropfethectortent
cataespondieng rtaithel gventedesdsd bedn n g pﬂ@gdﬁ—aﬁhaped
object that is . forned abpve the player object an

ttéﬁcq T A6 By GRURFIBHRY %P%r%%%%éﬁicorresponding

taodhamyent thalyerakesjplacernatd gaHskaged heaPr ogram
obj ect to execute the process corresponding to the
eVEHirasRandiaRe s Dl AcBraAeherhEnedr 6hrAAR ofPectontrol a

reg r r p [ to e
Rl o R P PR B afd ehEYERtch Bl 1y
objsssirdadansmi thet b ssveriaped t hecqprdigranmedbjrectvinhers

t t e In a ird aspect, of the .
pE%s? ?r%% %i n%ggﬁg%}ﬁ%g&%%r g 9 sttg?ov‘?‘aeergt a dreésﬁf:&g’ §&i ng? @
- proogroaRmt [vdt ecaudes:ta 1 s ofgiteat ki et plé@mtt Eolject
reproducj ng nmet hod of eproduci ng content data

hia‘g‘ndar cﬁ%‘%gl | v ecﬁ?ﬂ%}ﬂ{%n éi’df di ¢ S%Wakbje‘bg r e@or dRifefess
Medird®spoRaRhStogthdeevdop st tGANS R adep! axer

obj ect, that generates an event corresponding to a
pIredEt et ke oHf@™ oCBdREEOIt@ execute the process

corresponding to the event that takes place when the
.program object registers a process corresponding to
the event that takes place to the player object and
‘the player object transmits the event to the program
object when the event takes place.

In a third aspect of the present invention,
there is provided a reproducing program that causes a
computer device to execute a reproducing method of
‘reproducing content data hierarchically recorded on a
disc-shaped recording medium, comprising the step of:
causing a player object that generates an event
corresponding to a predetermined change to control a
reproduction process for content data hierarchically
recorded on the disc-shaped recording medium with a
process corresponding to the event described in a
program object that is formed above the player object
and that is capable of describing a process
corresponding to the event that takes place, and

6a



reproducti on process for content data hierarchically
recorded on the disc-shaped recording nediumwth a
process corresponding to the event described in a
program object that is forned above the player object
and that is capable of describing a process
corresponding to the event that takes place, and 6a
causi ng the program object to execute the process
caraedpendtng twrddianevent ethat td akesql-acetnbernptdteess
pro%ran1object registers a process correspondi

SROTERRD (ahddin| SEA oChRG. BREGE: PABLECHIER the

t rgﬁogma@yeébpé&@cta:egaaeéﬁgt S tpeceyent c‘er‘éQ?oﬁH@ﬂ!jarﬁo
obj ect when the event takes place. In a fourth aspeéct

ofthenes s et nfakepomlaceher® Fheppdeyeed opiject and
CQIRULET, Jhadgh] & f% ﬁ%ksn@ﬁéugbggtwgngﬁ% program

repro C|ng progr am een recorde
r@&ﬂ@@@cwhgnptbgram¢mbu@akgpzpkammputer device to

execut e repr hng net hod roduci n cont ent
dat a hlé?hrghfgaliy re%%?%%dcgi gﬁ% $ESRAed Ve lon'
r&m@mélngsnedlym@vnmm$rES|m@mpheestepe@ﬁabD@usnéqpﬂﬁlng

pl ayer obj ect ﬁ generates an event corresp ndln%een

a 5Pl PR ndiichande RIS R&SPEatct i
Preeesselor wwent eirdala Yy epasghikakbhist ggondedbPuter

the di sc-shaped recording nediumw th a process

cOPVeSBoRG FFSCHtehe eRiToWEsdd pradhiad P prigpragucing
OQb%%%nEh%%tash %&E%@h%ggiﬁytqgcgkagaroﬂm (fé%“gﬁgﬁg

i s capabl e of describing a process corresponding to
thr@cevémngt hsetd itvak e scpiracies irgndtbausiteg tde pregsany a

player object that generates an event corresponding to
a predetermined change to <contreol a reproduction
process for content data hierarchically reccorded on
the disc-shaped recording medium with a process
corresponding to the event described in a program
ocbject that is formed above the player object and that
is capable of describing a process corresponding to
the event that takes place, and causing the program
object to execute the process corresponding to the
event that takes place when the program object
~registers a process corresponding to the event that
takes place to the player object and the player object
‘transmits the event to the program object when the
event takes place.

In a fifth aspect o0f the present invention,
there 1s provided a disc-shaped recording medium on
which content data have been hierarchically recorded,
at least content data and a program object that is

ob



object to execute the process corresponding to the
event that takes place when the program object

regi sters a process corresponding to the event that
takes place to the player object and the player object
transmts the event to the program object when the
event takes place. In a fifth aspect of the present
invention, there is provided a disc-shaped recording
medipailen ofvhbdebcedbi gt adappodaae beepnebp @it eal lan
recor e% at geast content data and a géogéan1oggecx

t KYECs 168 tc kpABFePARCAREIPEi RECAr Pibcdssthe recording
CaidesRON NgebPodict B¥ENLbBaLst akAs phaceBebRd data
recorded on the recording nedium a reproduction
prEdEgs T/t HHE eCoritiddt daPaochep ngossaEPENHETIWitPh the
PIQRE8SS o5& dijAg {1t odP 4R oPSLt | Red Ln Sﬁlflar%/er
program object by a player = object that genérates a
ewdiector Feshormtiney atesa apr eglety nicvedeshbangéngndto  a
far he am_ pobject, an erej.n when the
B e A M DS s T R
t lvbjevent anbatvhieakes pihate thHeo dieymalmyeyjcahj ecdgidthes
pl.ayer object transm ts the vent to the program

O8] SECCRREn CREGVBREITAKES PaceVeltd R prdgRamlace
OkpetheeXAGeS ddIR R, 0GRES pIGRIIeRPRANG A dh®s the
event that takes place. 7 In exanpl e enbodinents, a

pPYFBF 5Bj BB PHewEnEt @31 SFC eVl T rakpundiate ¢lace
- pradet efig ned,cRange E%j%g@troEx@cﬁ@@§0du€ﬁéc”]process

process for content data
corresponding to the event that takes place.



hierarchically recorded on the di sc-shaped recording
mediumwi th a process corresponding to the event
described in a program object that is formed above the
pl ayer object and that is capable of 8 describing a
process corresponding to the event that takes place.
Thus, one player object is capable of performng a
reproduction_control. for an or%g}nal ﬁrocess for each

di sc- shaped rBcoFUPHG W@ﬁFﬁﬁFn_ Fd8i YO, P Feast
COnfot. (Al 2,200 8 RLAGLANLALEEL 1 DAtale. 6aRAR! & 0.

describing a process corresponding to an event t

t akes cPh@&s ar epLLidedn Mhckhs fHCQLHLAG BdEum A
reproduction process for the content data is
contieeht@d calllh Beduirdeese GOEN @5anRMEPEd L dobai ey ent
described in the program object by a player object

t haredgenerifthes apo@sencorcormesipoadingheoerent
predet erm ned change and formed below the program
obj9EEFrimgtLdr BrRrPIraPerPitsitethat sis Lapupt ebgre the
performng_.a repr ction control for an origina

pr 6Cegst f%ﬁeggc%nér)g%’sr dll%gcall?ﬁéﬁﬁn?g I n exanpl e

enbodi nents, a virtual player that abstractly forns
an AV streamreproduction function of a BD ROM pl ayer
is structured. Events that take place in an event
nodel applied to the virtual player are designated.
In addition, user events corresponding to user inputs
are defined. Thus, with one event nodel, functions of
the DVD video can be acconpli shed. '



In addition, a virtual player that abstractly forns
an AV streamreproduction function of the BD ROM
player is 9 structured. A Java class corresponding to
the virtual player is defined. Events that take place
in an event nodel applied to the virtual player are
designated. In addition, user events corresponding to
user inputs are defined. Thus, as a reproduction
corfle T Mo d PEPCAST sProRFREONGAnONty Vhelewverndi $hat
event nodel s of  Java can be applied. As,a result, wth
a.ﬁﬁﬁf?n&%ﬂ%ﬁn 'rQBPoagéyg n°BPegt ptaycaRdtLe At be
CONLL O &l ol NS e o041, D| SlreOl, compld Gated nteract i ve
furfctions, thé drsc creator side does nét néed niich
| alocedd 3FdEhEANG 1 SXAHU R £ AL B AL SnEANRE _
applied not only to the Java | anguage, "but to a script
| anguage suchin asidtiheoRkCM STEd Pt .coerontzeat agreat or
si de can describe contents of event handlers
corrrgymmdiolg ect  éant $s usiprple otdescribngyageprésess
result, when an event takes place, an operation that
t h&EVFEIEngat6r 28 Feehlesthals tediesh@laggspry recorded
accoml.i shed. Br.ief scription of Dramngs Fig. 1.is
a sche ir@c&rgdpgn{“ﬁ sty bénaeareﬂaﬁaéoafpaﬂcgss for the
apgﬁg%gg e reoti ' to rel ated
art; |g.Ct ttgnngFlbgstgélg?gué% erfagfgfcrgg |g;88rarrs
desriRispbnengukbi phécatdon ffs@-HIL£aM thkdprdbfrand
Fig. 3B are schematic di agrans show ng an exanpl e of a
| aydr esitr bet ar plafen b emyithamdeneiratthe BR- Rebht
standard; Fig. 4 is a schematic

-corresponding to a predetermined change and formed

below the program object. Thus, one player object is
capable of performing a reproduction control for an
original process for each recording medium.
In example embodiments, a virtual player
- that abstractly forms an AV stream reproduction
function of a BD-ROM player is
structured. Events that take place in an event model
applied to the virtual player are designated. In
addition, user events corresponding to user inputs
. are defined. Thus, with one event model, functions
of the DVD video can be accomplished.
In addition, a virtual player that abstractly
forms an AV stream reproduction function of the BD-RCM

player is



10 di agram showi ng an exanple of a |ayer structure of
a BD ROM player; Fig. 5is a schematic diagram
describing a BD basic player 30; Fig. 6 is a
schemati c di agram show ng exanpl es of events that
take place while a play 5 list is being reproduced;
Fig. 7 is a schematic diagram showi ng |ist of
exaqples of nmethods of cl ass BDBasicPIayer;_é%a. 8A,
Fi o> 8BFE fi §° V988 %% COSTHERRITY 4P ateaits” <&

lF: Z{S glief?%eadrp lﬂﬁéc'nt%f rndE %leg }l%fce Calsrﬁ 33 gv%%%sgngcglaégggiied

I's a schematic 1 gram show hg™d .
_exatfmltﬁs. \Qifrtﬁgi 2ﬁ@§e9fax%l ééé‘.gng%.s !Iﬁp&ﬂﬁ%g.én,':her 10
is a schematic diagram showing a |ist of exanples of

netdeass ddorebgsmdbBbPasi cRAyafitsFhge definé®. &hus, as a
schemati ¢ di agram showing a Iist of exanples of
nmettrpdedefticnaseniBOBasedRidayer ;a Eegrodi2tisi-astherdts C
15 di agram showing a |ist of exanples of nethods of

cl &4i$C/ BIISES i tPeAy it TRYRy.candbe erRligchefaitd cedikiyr Affh
show a_|list exanpl.es .of thods of cl ass
BD@asJ:‘j’1 g%’lpérfgf?m’F% er Eg\fiu‘ﬁl@? ‘{EB, PIYAIH g 14E are
schepmligdi agrans showing a |ist of exanples of
definitions of events 20 that take place in object

BDBasi cPal y@fispftd BeoldmBoM conbl fhatdd intefaSCGREMBLI C
di agram descri bing an event and a listener, Fig. 16A

ancEuRigionk6 Briay elisc hawmatd side afpeansois howd RgcB 14bst. of
exanpl es of nethods with respect to event |istener
regi strati oln aBdgtioh/ ¢xxmal@’ embodinehts tcaghioamapgl B
exangle of a process that creates a program using
evEAE Mgt Bhdher &yissiangupen; boitgte B8sFeiptalinamage hach
show exanpl e of a process of which a

as E%L %EMA sélgpt. The content creator side can describe

contents of event handlers corresponding to events using a

script language. As a result, when an event takes place, an

operation that the content creator side desires can be

easily accomplished. Brief Description of Drawings

Fig. 1 is a schematic diagram describing a change of an

appearance start time of a button according to related

art; Fig. 2A and Fig. 2B are schematic diagrams

describing re-multiplication of a stream; Fig. 3A and

Fig. 3B are schematic diagrams showing an example of a

layer structure of a HD movie mode of the BD-ROM

standard; Fig. 4 is a schematic

10
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net hod get

flrst
_ ? schematic

11 ----cmmmeee - - me--- - reproduction side

i npl ements a program usi ng event |istener

registration; Fig. 19A, Fig. 19B, and Fig. 19C are
schematic diagranms showing a clip AV streamfile, a

file that stores mark data, and a file that stores
dhitegranofshowiog am exespdet iofelay layeg. s2@ucdugre of a
schematic diagram describing a BD-ROM virtual player
BIHROM Rde¥eron Fdg .everdts dr isehemaddsl dipiggam gascriping
218, Fig. 21C, and Fi 21D are schematic di_agrans -
&h &R ﬁ@%&Q|R%PY@F 3&%a géssoﬂsdéfﬁﬁ@@ﬂ@ﬁécoﬁlég€ﬁm

BB ERal Wnci0 BRITUL iy BLRYET per
f Rt _KeyE f Kk
R S i e S

?@Rn'lti%w BY, BrempleepehRTRERE B TR i agr am

%Bﬁﬂbﬁapiakﬁﬁl ?Egexﬁﬂp'@igOfsBkeﬁﬁdOFEQ'n@é Wik h
KeyCode; Fig. 25A and Fig. 25B are

sehefmtie diagrams shewing a List ef esuapnkssorof
keys obtai ned with nethod get Rnt KeyCode; - Fig. 26 is a
neahodBabf shawksnBDBaAsexRIpkeref Fagpr acessa28chbmatic
executes a programtriggered by an user input event;

' @iggram showimghenhist dfagrampikewbfigmebhodsanfl elass

a file managenent structure applicable to a ful
BpBapiePbayene BDOROW Esga gghemgtjc QSBSr@mdSF$§ln9 a

- 28C are functional block diagrams showi ng an_exanp

distsof §¥ﬁmeieﬁe°€fmatbpﬁ§e?fdséeaérBEB@S&EE&P&Fﬁg “Fag.

epbodi ren f th r nt inyenption; Fi
élggrémes o&%ggta lggttog éxam lesgof

methods of class BDBasicPlayerxr; Fig. 12 is a-schematic :

diagram showing a lisf of examples of methods of class

'BDBasicPlayer; Fig. 13,is”a_schemétic diagram showing a
-list of examples-of methods of class BDBasicPlayer; Fig.

144, Fig.'14B, and Fig. 14C are;schematicrdiagrams

ShOWing a list of ekamples of-definitions oflevents‘.
that také place'in object BDBasicPalyer 6f ‘the D-ROM;
Flg. 15 15 a schematlc dlagram descrlblng an event and
a llstener Flg 16A and Flg 1GB ‘are schematlc

dlagrams showing a llst of examples of methods with

. respect to event llstener reglstratlon Flg. 17 is a
- £low chart show1ng an_example of a processchat qreates
~a program using event liStéﬁér registration; Fig. 18 is

'.',a,iloW'ch&ft:showihg:anméXample'6f-¢;pibcéss‘of_Whi¢h a

RS S
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schemati c di agram showi ng a | ayer structure of the. UVD
12 video standard; Fig. 30 is a schematic di agram
showi ng an exanple of a player nodel according to a
second enbodi ment of the present invention; Fig. 31
Is a schematic diagram show ng an exanple of an

i nter 5 strycture of a novie I 32 i a
5835939%108. S AaniBRYGRAG ENR BT ORKANSUS P ERebFovi e
g%g% ner g96?%3 tiog ﬁhsnaibﬁ db?gg gbﬁhog”ﬁgﬁgﬁ. 19C

HOd& e~ pl ayer ac

HRE 88@99%5%‘53 %Bgﬁeﬁiﬁéf?i SECRL Sl £ @

Ehie EﬁaEX§HB£€§ ﬁBrEV&Qta hand! 8T 8196 BnAPVELoBESYEAta
obj ect. Best Mddes for Carrying out the Invention _

bexh, th@oﬁre§é§bebﬂi€81¥©”?ﬂ@'|2091§G§C§CH§ﬂatlc_
corresponding to the followi ng structure. 15 1. First_

anhgdameaesof-ipirgeat BDARGMt vOntdal. phapet mddsl chased
reproduction functions of BD-ROM 1-la. About HD novie
opden oévebt RDML tehbmodeébutFigl [ 2phof Fig., 21BBIFROM 21C,
1-2. BDvirtual player nodel based on Java 20 1-3.
apdufigvedlB grpepahenabjc Bblageams pplageing 12 3hist of
Categories_of events .1-3b. About event nodels 1-4.
PBANP LS £ | ApELR1Giens /9 HS9T | LNPRh GMRmRdS  FRRT Jhhe

85 ol v {004, Sspeder MRREl 2o S5EOnTEYDOK: BN O
schematic diagram showing'an example of class '

RtheyEvent of key input-events of a remote control
commander: Fig. 23 is a schematic diagram showing a

list of examples of methods'of‘Object RtheyEveht; Fig.

' 24 is a schematic diagram showing a list of examples of

keys obtained with method getRmtKeyCode:; Fig. 25A and

 Fig. 25B are schematicidiagrams'showing a list of
'exampies‘of keys obtaihed with method getRtheyCode;

- Fig. 26 is a flow chart show1ng an . example of a process

that executes a program trlggered by an user 1nput
event,_F;g, 27 is a schematlc.d;agram show;ng an

example of a file managemeht structure applicable to a

[full proflle of the BD- ROM Flg 28A Fig. 28B, and Fig.__‘

28C are funct10nal block dlagrams show1ng an example of

"'a structure of a player decoder ‘100 accordlng to a

flrst embodlment of the present 1nventlon, Flg. 29 is a

schematlc dlagram show1ng a 1ayer structure of the UMD

12
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2-1 About UMD video standard 13 2-2. About player
nodel based on UMD video standard 2-3. About event
nodel of novie player 2-4. About novie player object
and user input 2-5. About event handling by novie

pl ayer object 5 1. First enbodi nent of present

videot seantlaxt; RiGir st esbadsokenadlict Gtaprameshowing
invention will be described. For easy understandi ng of
theepamptat ofnaeplapar modehndacdribngateepr segendon-
only record nmediumw Il be briefly described as a 10
debpdiment of the pyesent Brventignp Eégst3hddFd@ I n
the follow ng descrijption, the reproduction-on
sehevatigediagras shewing 2R @X3MP1ecoR aB- +%§G%P%%

dar d g th ;
Stﬁﬁ?§§zebgfd3§¥$ﬁ@%.§ﬁ§$§gxm%%$a ?%C%?géﬁggﬁ%ﬁ%tfgyy
T .

CFEHPT SRS HBY: EREaco e arop O0i a8 Tar bpabbiver Flo.

ég' % %Ngcﬁéﬁé# unc?a%ns of ﬁéﬁiééiﬁﬁxgygﬁgzﬁ d411°f the

oveE ﬁP&‘feff a@%m%otg' fhe 3eSoWd Férﬁbo@ﬁnéx'i‘@%ﬁnthe

exanpl’e o [ ayer ructure of the HD novi e node of

bREs &R RiMre gt 28R 21 Sna Tieg HB 4 vard nre. 048 herd3D- ROV

standard is conposed of a clip layer, a play |ist

 $eh@iattc @iigrand] sicowimy e, 1bstd ah exatepdémbde éwsrer

formed in 25 succession fromthe | owest |ayer. The

sadndléry esf i3 monpesplapér atejert a

Best Modes for Carrying out the Invention
Next, the present invention w111 be - descrlbed
cOrresponding to the follow1ng structure;‘

1. Flrst embodlment of present invention

1-1. About AV steam reproductlon functions of BD-ROM

1-1a. About HD movie-mode of BD—ROM

'1-1'b._ About full proflle of BD-ROM
'142.' BD v1rtual player model based on Jaua‘
. 1-3. About events generated by BD bas;c.player'
o ‘1-3a. Categorieelof events' N

1-3b.. About'event models

1-4. About user 1nputS‘

’r,l—5 About flle management structure

1-6. About decoder model

2. Second embodlment of present 1nvent10n

21, Ab_out UMD ‘video standard -

13‘_u
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plurality of clips; Aclip is conposed of a clip AV
14 streamand clip information. The entity of an AV
streamis a clip AV streamfile. An AV streamis
recorded in an MPEG (Moving Pictures Experts G oup 2)
transport strean1mﬁth atime stanp. Aclip AV stream5

flle ngvﬁgn It| dlmgasegutto&Mﬁbéefts fgg &&g&on

|rrages streamfl e |I's recorde

L1 'RB(S’\EEHE{rQHEf:hJ)&ef%HﬁWfQ | fgagdereto is creat ec

in"the relations of one clip AV
3045t gaguE &@vf@dpmfefl bPj O O5RR LAY Tidgat S
referred to as aclip. A C?Ip is a record unit. The
peBr OdAS6h O Neveh deiad 1 Lhd Py | RoeDdtgdyed duyeatt upper -
| ayer of clips. The play list layer is a layer in

Wi chitée dibo@pmeaditicdf ofresdmt ofnvdntpon s desi gnat ed.
The play list layer contains one or a plurality of

pl ay |i stsNextn &hfikit newbediment off t tize BRrREMT
standard, only one type of a play list referred to as
énﬁgvteoanayl bestlesexibed. A'omaasyplupdanshianding of
conposed of a set of play 20 itens. A play item
EBﬁtﬁFﬁ§eﬁtséﬂvﬁFtéﬂnith%FﬂFdéﬁ@ fom Q1H32E9¢ﬁc¥h%¥"

re resent he re rod on of a ¢l Wth ,
Ror oreeora menEhn VLRt 08 bRLSELS %%S%%?%ﬁe% n

SRETRESe b Zﬁ%fet@fﬁr%%g tgjg‘?égg%i A3 S P .
@ﬁg gfi g%&? %ﬁé * O§ﬁe'f@f&o&ﬁ@%fgwwéhfyjfﬁﬁord

ex1 s
medlum as a derivative of the Blue-ray Disc standard is

named the BD-ROM (Blu-ray Disc Read Only Memory) to

‘distinguish it from a recordable Blu-ray disc. The BD-

ROM standard prescribes HD (High Definition) movie mode

that provides interactive functions similar to those of

~ the DVD video.

1-1. About AV steam functions of BD-ROM

1-la. About HD movie mode of BD-ROM .

'Fig. 3A and Fig. 3B show an example of a

”'laYe; structure of‘the HD movie mode of the'BD-ROM

" standard The HD movie mode of the BD- ROM standard is

composed of a Cllp layer a play llSt layer a movie

'"object layer,‘and-an-lndex table layer.formed in’

: succe551on from the’ lowest layer

§ The cllp layer is composed of one or a

Vplurallty of CllpS A cllp is composed of a cllp AV
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| ayer. The novie object |ayer is conposed of one or a
15 plurality of novie objects. A novie object is
conposed of a play list reproduction conmand and a
set of player set conmands. Wth commands cont ai ned
in a novie object, a play list reproduction that
st¢peesuend g¢lipsinEammabiansel Bee centidig e earorAY hat
has conditional branches that cause play lists to be
séreamedst 8 ¢ALD A¥OSEESPONELAG- to‘uprpéﬂét@‘r%ﬁfhe’eﬁ
condi tigns can be__acconplished. An exanple of an
apprreasati én FﬂaFPEﬁeWBV ganF'a'er?st F%dﬁE?Fan)

R R %%FE%‘ anfp; dyitds AV stream
Ih
Fitpe oo teciaEEIREE vhER Pub B Cob PG 6 "Eaf U BeR

1 % i's conposed of a nDV|e object that is first
exetuted 15 when the disc is |oaded into the pl ayer, a

movi e obj egfen thad1ds B¥ESHESsn WENe the rBBrdRY, S

pressed, and a list of titles that the user can

81 pNinFbemh pieK £1B6| CoPrevpeRaing USiRsre 1 e acreated
title is conposed of one or a plurality of novie

Dij ené sre Theiomstexp 26F t Abte 1i stis seiviof omecctlsip Bt
are first executed in titles. The player decides a .
soweamobj betandaoneé tclip rinfeornztion fileabh vplenredn
on the basis of the index table. Fornmed on the disc

o asneaHpLB®Vi e node of 25 BD-ROMis the foregoing

dat abase. The pl ayer reads t he ~database fromthe disc
and per f orl}‘rscjt]ﬁé s m unlt.‘ The reproduction

order of clips is controlled in an upper'layer of clips.

The play list layer is a layer in which the

_ reproduction path of clips-is designated. The play
'list layer_cbntains one or a plurality of play lists.

' In the HD movie mode of the BD-ROM standard, only one

type of a play list referred to as a movie play list

exists. fA'moVie play list is,composéd of a set of play

.”items A play item contains a set of an IN p01nt and
an OUT p01nt that represent the reproduction -range of a‘
.-‘Cllp. With a plurallty of play ltems 'CllpS can be

‘-reproduced in any order Play 1tems caa deSighate the

same clip The IN p01nt and OUT point of a clip AV

. stream flle are desrgnated w1th byte positlons.

The_movre ObJECt exists above the play list

‘layer. The movie object layer is composed of one or a

. 15..
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operation. 16 Next, a nodel of the player side wll be

~described. In reality, various inplenent nodels of

pl ayers are considerable. In this exanple, a player
nodel is divided into a hardware-Iike functional block
5 that reproduces a stream and a software functiona

g)lxlﬁlg Sltith} oifnin‘%rve.reeh% '%?.-dc XK hESL OBHEEQ& E‘Edc&ﬁ%ged

above € "So e1'i ké TUhcEi on ock.
Xaml ayer t f plLgy
S8 AT (AT ol MO To ot Wh, G 8 cP8) Blayer

Kt RnhRes .St HEehUESmmAREE NchAtdinededni 8t Roty®
functional blocks in the HD novie node. A BD

_ Ala Plagngiikg 28 riodua thiwac thamalrephilodakeshat
handl es play lists and clips, decodes an AV stream
amtaanprindac eelacted dgnpuaiger erattiatobag danditibndhe
BD presentation engi ne 200 al.so decodes a sub title
dmaaminesn dha tgcapisiec platyr ddstisotobbet seleshigds tanvary
menus. The BD presentation .engi ne 200 reproduces a
@@ﬂrgﬁ@p@aipga¢0|pgﬁd@6cr@ép@%dPﬁgdﬂ&lanéoﬁﬁﬁneezo
received framthe upper_layer. In the HD novje node of
greopplreheda MAFEREPER ShothePBRYICATLIR Hihe the
BD presentation _engine 20Q. The navigation _engipe 2
PREZPEFS, & RAAY; 18T FERFOIRRALAB, FEABoPaS: SoRfY Tonat

F)% Egﬁst QSu?E. £ ﬁr %ﬁi@EQEESEg?n%Ws?%o@Ie oY dts
i'S at "rsTTinal 'y "teproduced,
provide interactivity. ' :

The index table layer contains an index table
and exists above the play list layer. The index table

is composed of a mbvie'Objéct that is first executed

when the disc is loaded into the player, a movie object

that isrexecuted when' the menu key is pressed, and a
‘list of titles that the user can watch. The index

.. table provides a user interface. A title is composed

of one or a piﬁrality-of-movie objects. The index

~ table lists movie objects that are first executed in

_titleé; The player decides a movie object that it

first executes .in each operation on the basis of the

index tabie;'

' Formed on the disc in the HD movie mode Of

BD-ROM is the ‘foregoing database. The player reads the

databaseﬂfrdm“the disc and performs thefdesignated

' _operation.

16
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1-1b. About full profile of BD-ROM 17 Next, a full
profile of the BD-ROM standard w | be described. The
full profile of the BD-ROM standard is a node that
has a hi gher degree of freedom and expansibility than
the HD novi e node of the BD-ROM 5 standard.

Her ei naf t egextheafl mblelr 8fi tRenpllgyet thae #OLRDA
standard is referred to as the full profile.

Aegetrdbeg.t oThheehlisy, evdoibue ntmol ehéet pnedeid of
invention, the player nodel is provided with a Java

playeals amehicoesidarabik) alwl dxbsueeampidava Hlayer
application to acconplish the full ﬁrofile for higher
todedeisf divdadedmiafte expandwereriljkeThuscpdppali Block
Iar ely different fromthe HD novie node of the
prgavgeSJ évﬁ‘yﬁﬁa&‘n gréoar sPERvEre frgriterad

rtradenar crogtﬁtens

Inc. 15 ;he fal#
BAGEK| EhﬂEe&Et?EPE%SaFP EGF’PEﬁEt Pswg'aa Sy ARG FRDE,
P i def d
paiaks, phRepEhe Bhehnats Sike ErnhBtIhhas élbéaaiaﬂbe
APRLbGS! bANexIiiTe oFNE BhyBLCSERhALLER BBULNE1APErcan

be opera ugh navi gation

SBElaﬁleogoéhé”BbhﬁoMD PR | Fo P Y5019 1 d1 o BEFYFM4 tdiows

Java application can be thought to exist above the BD
Bh8seayati 88rasape, 2RRichi Ns08heid¥ar #ftoatwo
illustrated on the rlght portion of Fig. 4, in the
Fuhbtponail Ploekdaya ahpl HDahooe 263d@5 exi sts above

-the BD presentation engine 200 through a Java VM 202.

A BD presentation engine 200 is a functional
block that handles play.iists and clips, decodes an AV
stream, and reproduces a moving picture aﬁd,soundrdata,

The BD presentation engine 200 also decodes a sub title

'_ stream and a graphics stream for button images and

-menus.

The BD presentation engine 200 reproduces a

:.designated play list corresponding to a command

_recelved from the upper layer

In the HD mov1e mode of the BD ROM, a

'navigatlon‘englne 201 eXxists above the BD presentation
','éngine_zoo; fhe navigation_engineVZOI interprets an
e'index.table and movie objecte and informs the BD

‘pfesentaﬁiOn engine 200 of a pley list thatrie finally
' reproduced.‘ '

. 1-1b. About full prof:Lle of BD-ROM

17
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In addition, Java also has a network function 18 and
a graphics function. Thus, there are a network |ayer
204 and a GQUI (Graphical User Interface) |layer 205 as
| oner | ayers of the Java application 203 and the Java
VM 202. 5 Wen the BD presentation engine 200 is

?EﬁLSthfdt h ?%LZ%#&?& a?%%ﬁ%é{s?”aéf’iéniﬁ%ﬁ i LT
%angagﬁ delg ?X% str%&ﬁn ég ?;lfé gﬁ{h are

EQQBdEEdtH§S$0m§EQV€ at3A8st Benp ﬁ¥fr?é§r8896§tfﬁe¥ﬁ$£

t he conman e player needs To Informthe player

Qﬁth§ﬁ8H§&8E§1t§t@BHﬁ ghel 18 ﬂb@ysrm@aet@fwhh@hswlﬁwn
l'ist the player "is. reproducing and what tines

- ¥8AhAHEAOP & DISE SAEN ths HiTEPudel 1S tnidis cnaheser

inputs will change. 15 According to the first :
BObROMNMBbAnAArtihgésprefentedi toeasi tihe fhklepfafitle ons
of the player are considered as abstractive objects

on the Javaceppiicattonti®Xirge emxdiantyobHhbjlect s

of the functions of the flayer @éﬁ referreq¢é§ e%ﬂghe
ay®@¥ Hme r EH R %L &

BD basi c |.ayer. wi |l be described. A BD basic_player
%Var%bFBWE% chsqnize (T WHLah pleeTiRtrd Hye

_ a??]'u; gefl ed |n i r% :{o%gl?r%eo%}f%b% lp]sqens:ent

B3afSe Sof {E@Q&‘Jm o “é;géa&&ﬁff £PIPYRSL Gavbongent
conpu envi ronne gener a
largely dlfferent from the HD movie mode of the BD- -ROM.
Java, JavaVM, -and so forth are registered trademarks of

Sun Micfosystems; Inc.

The full profile needs to use all the

functions of the player. An API (Application

Programming Interface) is defined betWeen the BD

presentation engine 200 and a Java application; Thus,

7'the BD-preSentation engine 200 can be operated through
.the API. Like.the navigation engine 201 in the HD
~movie mode of the BD-ROM, the Java appllcatlon can be
g ‘fthought,to‘ex1st above the BD—presentatlon-englne 200,
.‘In othei_words:_as‘illustrated on tne right portion of
-'Fig. 4, in the full_p;ofiie,.a'Java'applieation 203
-iexiSts_abbve the BD presentationiengine 200 through a

',3ava'VM_202.

In addition, Java also has a network function

- 18
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pur pose personal conputer. For exanple, the conputer
19 environnent includes a software environnent

i npl enented in a dedicated. reproduci ng apparatus
and/ or a recording and reproducing apparatus that
reproduces data froma disc-shaped recordi ng nmedi um
defd Redrapnlike FuhshkieneMOPRMIENEn&fe tde ML G8€RFork
invention. Hereinafter, the disc- shaped recordi ng
Teffledm2aac andi AJGUT Kbeabh&&hl osbedinestfate) htayer
present invention is abbreviated to the disc. The BD
Rasi aspllayer l@yessanfaliber devavepplicbtéon 243t Ard the
software. Bel ow the BD basic player 30, an OS
daver &M B3§2Systen) and hardware 33 exist. As a

'superordlnate program of the BD basic player 30, there

is a Java Eh@gr§h¢3§DtHF%ﬁ9htéhl¢@ﬂe%ﬂP“ﬁT%P@E?%aS|c
pl ayer 30 has two statuses_A and [n status A a-
spsyartpgt wikh §hapHpre EaﬁlbsatFEBr6B§cth ?ﬂnsgﬁt us

uct on i s St'at us |nci£ggslg

Hlmlg £l shaF Sher bireat theR Bebroaiban S Lpaly
egﬁggﬁgilg L%roSX@HB'SoEkggﬁngSQmmé %OEUQtEQEyBQQk,

ever ere UCt ron-and repro lon t

gggpgd%féaﬂaggbégmﬁnv ﬁ&”EopEbP’éh 2Pct H6ndi 86 théN

1 on asi c p ayer - contal ns vari abl es’

gm§§e90|gn§t€ﬁge 9§erh§spbg&ﬁéteéCﬁﬂﬂﬁntﬂﬁféaﬁﬁﬁﬁés.
common paraneters 34 are - conposed of

-Tﬁ@lﬁlayéraﬁdeag £6r 1 REormt BRe CPIRPE LT oL 5tiIRA VEUOHERTIL .

When an application (Java program 31) on the upper
bageusact eshesplager oanvho pehicktplay 3kist the player

Lis_reprbdﬁCingeand what times various operations such
as stream seleetions and user inputs will change.
. According to the first embodiment of the present
B ‘inﬁention, these functions of the player are coﬁsidered
' as.ebstractive objects on the”Jeve,applieation 203.
o - The abstraetive‘objects of the functions of the player

are referred to as the BD basic player.

‘Next, with reference to Fig. 5, a BD basic o

 player will be described. A BD basic player 30
‘reproduces data from a disc—shaped recording medium
definedrin-the first embodimeni of the present

;invention The BD basic player- 30 is an object such as

a personal computer on the computer env1ronment The

"computeruenvironment is not llmlted to a general

* purpose personal computer. For example, the computer

19
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through a nethod of Java, the application can perform
a 20 process corresponding to the status of the BD
basic player 30. The BD basic player 30 is an
abstractive object on the software. The BD basic
player 30 finally 5 converts control by the Java
program 31 through the API 32 to control by the OS and
e Yrangwdate 12g1uhgs éxisef twaget ﬁ@vwﬂeme{%v érplepenped

Sipet Rt 0 FOBFaACT 200 2B PBGPSHE S IRATHF ogFeceBaing
t APl 32. 1. dditi th D basi ¢ | 30 d
aa EF&’F&%PH:}H?EIBBIPS:‘%@H& $hEorpareinBed! flacd SFEE S

t B i /ern 30 g '

3 cE8nARRaC -BoBY Al ndlmElNAC Aot el AT LHET £ sthen

%@%&ﬁl&h&ﬁ% BEarthéUP%%?%h‘ée!iﬁvéﬁEEQHUC%%é’f@é’r,' I &le

en anot he ay list, the super nat e

‘basi c player 30 needs tq be controlled

| RGY-3NhpBAcHEcheaiaYemkasWR LBeostRhyStef thBesBbst
- basic player 30. According to the first enbodi nent of

eh®olineatt ofi GBMeNpireBends idvanehoni s8 sbbterDadedsto
the upper layer of the status of the player, event
whdeldsare used. 20 Fig. 6 shows exanpl es of events
that may take .place while a play list is being

r epr oducedThe\gln baeicrepapencl? ois ian Abgtractivent
Pl ayStarted takes place. Thereafter, when the
pbiesYueni bhe osoRtYaxRe - | iBelew the AL Lasig giayer 30,

" Pla Li?tStarted takesﬂglace. Si nce the 25 be innhgggff
e

anpPay (Pperating) 3¥StER) bABR MARGEFS 233 pPadSti

U08RrEYEIha bl WL SESALELhENES BLELE pAPLE 30, there

-'ié a Java program'31 through an API 32.

The BD basic player 30 has two statuses A and

B. In status A, a play list and graphics can be
_reproduCed.' In status B, their'reproduction is stopped.
Status A includes a plurality of operations such as
. vériable.speéd‘reproductionslfpf example high speed

: réproduction and reverse reproduction and jump

reproduction.that reproduces data from ény time point

on the disc. In addition, the BD basic player 30 -

| containS'variables that hold statues of the player

(qommon parameters 34). The'common_parameters 34 are

Acomposeﬁ,of'regiSters'and so forth on the computer

environment. When an application (Java prqgram‘31} on

‘ the upper ‘layer accesses the common parameters 34

through a method of Java, the application can perférm‘a

20
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'gap%popapﬁgpé B¥og

. abstracting ne

PlayltentStared al so takes place. If a chapter mark 21
that presents a chapter is present at the begi nning of
the play list, event MarkEncountered takes pl ace.
Likewise, if a mark is present in a play item while
a play itemis being reproduced, the mark is 5
Sﬁkﬁﬁkﬁﬁ odvanlg Mar khecewatesedrt akesspl Basic
en the reproéhctlon of the play item has been
@aapleet 8d,. event Pl ayl t enEnded takes place. Wen the
reproduction of the play list has been al so conpl eted,
event Pl ayThet Bhdbdsiakpdapeacd0 Waeant Abstepebiiveti on
10 has been conpl eted, event PlayEnded takes pl ace.
thdsctwin dhehsofitapse -i sThei Bl bpstatelayey a3@ chknally
events take place. Wien the superordinate programis
COnyeRts 6pPnsEedr P¥néBeofaya eredram Bé tREBEABr §PRafET

ram can know tplg statu

D5 b8a. PheuherhRke: a3e thAhs exipt

exegg when. it is informed of occurrence of events,
f GRUPTWLER® Ccurrence of the events. According.

to the firgf, ?ﬁ gégggt éPesopﬁggggtt%nygné%ﬁﬁ%Pjﬁbd

ayer od no

gag ehb %bédiﬁ¥%e9598§éﬂht@JQ@Srﬁ£89£Eﬁ 9h§y€ﬁﬁo§§ﬂ

hat informthe Java program of

‘ghat n§10§zt henpla':a/@itfd:e P i BE thasie plRvfer | FNGiERGEs

is inmplenmented to a cont T ol program of the BD ROM In

tbeifigstantpeconpepgraonabe programnbhatnehe 2babhst be
present invention, the disc creator creates the Java

" phegBRNbA&ithplapeer a0 eshahge8D UasiathEmyerd) when

the BD basic player 30 performs a plurality of

'cperations that successively reproduces one play list

and then another play list, the'superordinate program

heeds to have known the status of the BD basic player

30. According to the first embodiment of the present

invention, as a mechanism that informs the upper layer

~of -the status of the player event models are used.

Flg. 6 shows examples of events that may take

_place while a play list is being reproduced. When the

,reproductlon is started, event PlayStarted takes place.

Thereafter, when the reproduction of a play list is

started, event ?layListStarted takes place. Since the.
beginning of a play list is also the beginning of a

play item, when event PlaylListStared takes place, event

" PlayItemStared also takes place. If a chapter mark

221
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through the APl 32. 22 - --- - - oo oo Next ,
a practical exanple of which functions of the player
are analyzed in detail, abstracted, and represented
as classes of Java will be described. 1-2. BD virtua
pl ayer nodel based on Java 5 To designate the ful

i R e PR R 0 g

el_.qf t BD i, C r hat r.epro dat a
;Pr?l %mpt %é[ é%%ﬁd\/ﬁp’;% r?arbgg% lk%%'hé’ "%‘%e&%@l \1/: ia‘r?(g gag'i%fggyer
nodel . The i c:pl ay 0430 rrespand .
functiona Qg@ th§? ?e%?% ué%spggsgﬁgygﬁi?t?gfﬁtﬁgem'
REREMaV igitali deld el neeae! reb?oddeeaBPrtREMudirkt Hal
pl ayer nodel, statuses and conditions for the status
dedrgaedr eTHEE | Nedent MAEKEACOBNteREA N K £SpDice .
streans reproduced by the BD basic player 15 30, a
eihuesnia thlee e preduictipndesc thpt paaynetemdhtbabeenont rol s
streans, and so forth are defined. Scripts and

' sompartedacevent PlayfteBEnRON thiekdpbececorilent |the

operated on the BD-ROM virtual player nmodel. Al though
Fepgarupbiranes| her réar bést hesi heenl pédoi Aopptebed.
manner s, when a nodel that does not need to be

evenk| PdavidstErdpdetakes nphrfar | YWhondthe enradiatien

| be clarified,  The BD.ROMvirtyal . play:
hedcbeas: rRBERRed, revehF s aRBBARRChERET RHESHr bsont

i nvention ﬁéS%D%@§SI%Zéhggpfh§££g{gngg{§bIggggggga}hat

- controls t
~various events take place. When the superordinate

program is informed of occurrence of an event, the

superordinate prOgram can know the status of the player.

- The superordinate prdgram side prepares_programs that
are executed when it is informed of occurrence of

events, it can deal with occurrence of the events.

According to the first embodiment of the

present invention, an abstracting method for a player,

method models that_allow a Java program to operate the

'player, and event models that iﬁfOrm'thé'Java program

of the status of the player are provided. The Java
1angﬁage is impleménted‘to a control program of'the BD- .
ROM. In the system according to the first embodiment

of the present ihvention, the disc creatdr creates the

'Java'progrém 31 that operates the BD‘basic player 30

through the API 32.

22
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pl ayer 30. Java is a progranmm ng | anguage created by

- Sun M crosystens, Inc. and has a plurality of editions

23 such as J2EE, J2SE, J2ME, and so forth that differ
in their applicable systemscales. In this exanple,
it is assuned that J2ME, which is an edition designed

to be inskakledy t%Oavlc%&aioaxaﬁmangfsahmﬁtbuneﬁlons
used for 5 the virtual player nodel. In other

Wel @sa bﬂﬁyeBDaBEWbﬁbayﬂab Rhayertamndehbssraxtaadednan
the basis.of J2ME. As a feature of the Java | anguage, -
veeregdentwd akaglassedebEnddvhowialpbegdastribedan be
easily 10 extended. Assum ng that an HTM. (Hyper Text
Vaek upBD Laigtagk ) p peemomydelbdsased suppaova an event
process. To allow this HTM. docunment to support the
event proBesdesigrete pthe ofulhepr9Ehlie ppbHcdas, BP pROM,
exanpl e an ECVA (European Conput er Manuf act ur er s

A§sdEi REFPBAFATY - §€rﬁﬁflnﬁsaﬂe§§PPBEa°PnePﬁ%rPﬁWEnt for

%ﬁf%“ﬁ”iﬁéaa%“&gga?sris%?ﬁiqﬁﬁw%} ﬁﬁ&ﬁ f“|”°“ >
BTV BEnAPqLRet. RAbCanBanp) Tkt ROt FHE; BF-Roll 46 “hkhhe
fﬁgphﬁt ESM%QEEQQ"%. élgj?gfrfngﬁgl' n @ ZPﬁ 'b”ask%’ ?dlayer

anguage. In a ava-has alrea provid

| gareaffe %89&@”1:3‘9&ek&ﬁ&?ﬂén&ﬂ%i@&ﬁeﬁﬁﬁt Fbysoantesas

e sald t he disc creator can easily create disc

poayenist &b ¥hensh hromDr REMiyL rpuates! my@sl model tife

BD-ROM virtual player model, statuees_ahd conditions

for the status changes are defined. - In addition,
attributes of streams reproduced by the BD baeic player -

30, a commandless (script) description method thet

"controls streams, and so forth are defined. Scripts

. and streams recorded in the‘BD-ROM should bercqrrectly

operated on the BD-ROM virtual player model.

.Although a real'BDfROM player can be

‘1nstalled 1n various manners, when a model that'does
' [not need to be installed is con51dered mlnlmally

_ requlred'hardware resources can be clarlfled.

The BD- ROM virtual player model deflned in

' the first embodlment of the present invention uses Java
".as a programmlng language that controls the BD ba51c
'player 30. Java is a programming language created by

Sun MicrdsYstems, Inc. and has a plurality Qf-editions_'

23
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-contents.

described in the Java | anguage, API, a class that has
been defined by Sun M crosystens, Inc. can be used as
24 it is. On the other hand, the BD basic player 30 is
an original function of the BD-ROM Thus, Java does
not provide the BD basic player 30 as an existing
class and  API. Wien _ this original function of the .
BECROVE | I2BE acd3RBL i IBEE. b§nd a5, TORER ety BEELRE i Bus
t hods. . Ho er, .according to the first enbadi ment .
bReLReaPBILCERLS| SVERET oRCaFamet MnE I (RETB baditc 12
I .3 Al ev, I f _
BrEUFeq tngs  Las ot 1 MR (BT HE 1. 090

PASLELPLAYVES 20sLE 6D HGH dfa Q9GGidrs P Jad rdbe.

nane of the class is Ined as BDBasicPlayer. Fig.

tRe FBS-RAM $DPV AL SHBaPlr RIRED! eI rOh RN QT dRf, @hess
BDBasi cPl ayer. All ~commands for the BD basic player

- BO-RO® PEFr{@ATEFLAYEN mddel NES co S!S . offi the Thadisvof
-~ exanpl es, of nmethods used to obtain player set
Jpeier mat i.on.. Met hod get Pl ayer Speed() obtains the
~ reproduction speed of the player. Mthod '
. get Pl ayer [As ext featyrenfithe tFfava dangilage orwhen a new

direction 20 of the player. Method .

ghase sty | fef rednfRRge PaRA™s 1t ran kg e85 8hguage
of the player. Method getPlayListNunmberO obtains the
PxEgndedy Ang, Fhati @ng nf BYPEEi A§% e Pesdi®ed.
Met hod et Chapt er Nunber O obt ai ns .t he chapt.er_nunber

LoRgiage DQRHTet | 9P HoIRE FUHRR I A VRTHD PRocess -

_ Afﬁ“éﬂfﬁ%”éﬂggxﬁfﬁl document to support the event -

process, a script for the event process, for example an
ECMA (European Cbmputer Manufacturers Association)
script, is described in the HTML document.

When the Java language is used, a function |

‘can be added corresponding to an éxtension method

' defined in the Java language without using a plurality

of techniques that accomplish the function. Thus, a

completed prbgram is described in}Only the JaVal

language. In addition, Java‘has'already proVided'- o
varioﬁs program development environments. Thus,_it_cani

be said that the disc creator can easily create‘disc_

When the BD-ROM virtual player model is

_ described in the Java language, API, a class that has

been defined by Sun Microsystems, -Inc., can be used as

24
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obtains the version and functions of the player. Fig.
8A, Fig. 8B,.and Fig. 8C show exanples 25 of nethods
used to reproduce play lists. Method playPlayList(int
pl ayLi st Nunber, |ong[playListTine]) starts the
reproduction of a play list designated by

2¥Li sdNUPRE o the P/ raard SHIMETIEY "bd S NP1 BRSEMO als &n
“pl ayLi st Ti nme" deS|gnates an el apsed tinme of the play
birsyindherphayibhséfi sheepporRoMed THn tdwreldpsedot
time "playListTinme." Method playPl ayList(String
prayidset the, BDohgfPtaylLageii B@] assamrézisheng class and
reproduction of a play list designated by 10

APLay WheURIh s "gtieginask URinctipm qff dshe BR-R&iighat ed

by a URL (Uniform.Resource Locator). A play list_on

aReonpl dshed b¥nIpEadesNeRaIBaY e sV aRiousHapthods -

gla yer has an | nternet conpection functlon %g ay
PgtveEanaﬁéoﬂgnﬁgoﬁﬂeﬂh?r%h?% Uﬁﬁ %%Et E@e

eBeBth o e E0F, CRRSEEEE ot AU BT e 0.

Bb1poSethf n%“%*r%ﬂ?g?%@yf*fﬁét#e R entint
Qé,ﬂ(ééolg & NS olﬂr1 gy | t emNurber) “starts the

repr oduction o ?ay I'1st designated by

"playLi st Nefber éﬁ@rm BAG | ﬁyelde.ﬁo aat@se ed as

"pal yl temNunber. " "pl ayl tenmu is "Playltem.id"
éh@tcigeatof | Pava. plme inaaid @Edtihl&ablla&sa isnd@efined as
value starting fromO0. Wen the reproduction 25 is
Bmmusmpiamt h&ilgegimionFigl. a3plsapw iJs.Us,tst o€ val ue

examples of methods of class BDBasicPlayer All

- commands for the BD basic player 30 are performed w1th

these methods.
Fig. 7 shows examples. of methods used to-

obtain player,eet information. Method getPlayerSpeed()

 obtains the reproduction speed of the player. "Method

getPlayerDirection() obtains the reprodudtion‘direction

of the player. ‘Method getDescrlptlonLanguage() obtains

the display language of the player. Method

getPlayLlstNumber() obtalns the play llst number that -

is currently being reproduced. Method

getChapterNumber() ‘obtains the chapter number that is
currently being reproduced.‘ Method getPlayerSupport()
obtains the vers;on and functlons of the player.-

Fig. BA, Fig. BB,_and_Flg 8C show examples o

25
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of "playltemNunber” is 0. Method playPlayltem (String
pl ayLi st URL, int playltenmNunber) starts the 26
reproduction of a play list designated by

-"playLi stURL" froma play item designated by

"playltemNunber." "playltenNunber” is "Playltem.id"
that is a nuneric value starting fromO. \Wen the

1dp MEFRAG S0 1 S€Ca tPe & B TPAHRS E’é’aﬂe&iiﬁﬁisng Bethod| ay

A o AN
N d | b

MR e

-fEﬁ%@Eﬁ%@ﬁ&ﬁ%@r " pL@Y%* 2) may%rg?%?sﬁbgmeiﬁentlal.

&M%Fr&m@haa&%n%&&) anMeliBpdeAD¥eNRABEaYhEt plBG

'p03|?&bn object) position

@igrev"theng éﬁjii@@"iétﬁéﬁ rod@b¢@Cctrom lfhe elapsed -
("PlayltemfJ" Chapter") designates a junp in a.play

leiime. "plagrtistliemegnatiestivod uppadP Dyl it (St g | y
~ "reproduced position to the next play itemor chapter
. pldyStiatUBL,t hengépiloylistBamehdr ebarts” the"

designates a junp from ‘the currently reproduced
pepredsstiont € anplay ihst2odepignatedtby prev” starts
the reproduction fromthe beginning of the currentle:ad

FefrRbiBENth: oy TETLARI S b1 ot lesiona
Tt Qn At th t t
?gégﬁﬁﬁ (B81cotn ' ReSnBtoRehooshithoa & play Tist on

ay e repr S u 25
BhBYSRYOERLLCEhA L. 3M0 L LA 6" WRE® Fnii e
- player has an Internet connection function, a play list
" can be downloaded from a URL deeignated by
'“playListURL" and reproduqed,‘-“playListTime“ is not

' essential. "playListTime" designates an elapsed time '

of the play list. The play list is reproduced from the.
elapsed time "playListTime."

Method playPlayItem(lnt playLlstNumber, 1nt

' .playItemNumber) starts the reproductlon of a play llst
d351gnated by "playLlstNumber" from a play item .l

-de51gnated by “palyItemNumber '-"playItemNumber"-is

"PlayItem 1d“ that 1dent1f1es a play 1tem and that is a

numeric value- startlng from Q.- When the reproductlon-

. is started from the beglnnlng of a play 115t the value'

of "playItemNumbe: is 0. Method playPlayItem (Strlng

playListURL, int pleYItemNumber) starts_the

26



10

- 15

.20

25

Fig. 9 shows exanples of nethods used for video
streans. Method get Vi deoStreanmAvailability() 27
obtains a status representi ng whether or not a

_ designated video streamis contai ned. Method

set Vi deoSt r eamNunber () designates a video streamto be
depRdRmctRhhe¢ gebYh ﬁeq%srteaeuu@‘ﬁert(eh e?/éa'ﬁmay@ieitde@. "
5 stream nunber that has been sel ected t hod
geloMi Gepdareambint debliyaateabby NplaytitehNumbeaf "a
video stream The attributes of a video streamare
folayStemiuembent odisng Papyildem_ridSoltbaitons aspemeric
ratio, display node in the case of an aspect ratio of
Falu® stertliogedrompli.onthendtie feprodugkiopostarted
set Angl eNunber () designates_an angl e nunber. Method
gxom gheNkesdnpindopfarn®lay ddgite BRb¥R1PRaPEhas
been sel ected. Method getMaxVideoStreansO obtalns t he
n@AEET §FL9FHeolssPreans that can be. selected.

St Peame. NS ERE EPATn B ﬁ%%€§+v§$+%%s?ﬂ%$a. hs
gagf%hﬁ Fggﬁﬁﬁggggn?gp ghgﬁét%rgﬂg§ flsgedegﬂaﬁﬁged by

@g&ﬁgﬂ&g%ﬁﬁﬁ%anwaﬂe ) cRBpRLPSaLBE ghARbAOByabout the

nguage used I n a desighated audio stream Mt hod
sghaydieftmpapiNunbes Q Hesd anaimsen madive stream to be
repé%duced thhodq%etAudlostreawNuwberO obt ai ns an
apdh9LIEEBRM NUNDasldhatists dBrdis repmickiceith Met hod
get Audi oStreamAttri bute O obtains attributes of an 25
éhdpoesMaeRn(claptattmabk) es of an audio streamare

Method moveAndPlay(string position, object)

position = ("prev"|"next"|"top"|["tail") object =

'("PlayItem“|"Chapte:“) designates a jump in a.play list.

"next" desiguates a jump from theICurrently reproduced

position to the next play item or chapter and starts

rlthe reproduction thereof. "top" designates a jump from

the currently reproduced position to the end of the

piay list. “prev“ starts the'reproduction from the

beglnnlng of the currently reproduced play llst..'

Method stop() stops the reproductlon At this p01nt
Athe value of the standard re51stor is not kept
Method playSoundEffect(lnt sound ;d).reproduces‘a-sound,'

“effect selected by “sound id."

Flg._9 shows examples of methods used for

video streams. Method getV1deoStreamAvallablllty()

27
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for exanple encodi ng system nunber of channels,.
nunber of quantizer bits, sanpling frequency, and so
forth. 28 Method get MaxAudi oStreans() obtains the
nunber of audio streans that can be obtained. Fig. 11
shows exanpl es of nethods used for sub picture
streans. Method get SPStreamAvail abjlity O 5 obtains a
QPEPﬁgsr%p?EgEﬂﬁlﬁﬁpﬁﬁﬁ?ﬂE+n%rwﬂﬁFhﬁ? i BRGt2d sub

d
'gégéﬁégF%éreaﬁ%ﬁa§§%§£%b$§|ﬁ%n ﬁ%n?%hgﬁgﬁ%uﬁ%ed in a

98?2%%@8@&8%@«%@%%& SHAEORE I ohaos tirogn it

i ur (0] |
é%??g%?‘f yq‘[%gel ng I Sp aye%ﬁ‘{gﬁrﬂ tOHttalrﬁ a video _
 56LSRR SRMBYS! BhuE (hasbsen sl sptay. Stpitim®f a sub

pi cture stream nanely whether or not to display it.
detvode got SEShA EBrTbEtée DYt faindt at simites baft es wideo
sub picture stream The 15 attributes of a sub picture
stream arthd @t texddiles ofihfao misiteicors tadeant ares oot | ons
of sub picture streans, information about an aspect
¢:a¢mmlefemo®lm S sieen y resoitidion, fagrest matiol?

. shows ex | es of methods used for 20 interna

diRtay Mastoth SRR e f A1 RIRAAS If%frlo i riatded
nllllseconds thhod setquggu&%z e ecut a fu cthn
Hosed RSO (3Rd RA| SESABgLoNME &5(

SRR AR A Ce%ﬁiﬁt%@&ies BuaehibREEDG

oﬁ;%é 4l Uiigre q{un?oéiesﬂl'ﬂsf@thea% been selected. Method

getMaxVideoStreams() obtains the number of video

'streams'that can be selected.

~ Fig. io shows examples of methods used for

audio streams. Method getAudioStreamAvailability()

_robtains a status'representing'Whether or not a

designated audio stream is contained. Method

getAudioStreamLanguage() obtains'information aboutAthe

‘1anguage used in a designated audlo stream Method
setAudloStreamNumber() de51gnates an audlo stream to be
'_‘reproduced Method getAudloStreamNumber() obtalns an
H:audid srream number that is belng reproduced Method
:getAudloStreamAttrlbute() obtalns attrlbutes of an.
raudlo stream. The attrlbutes of an audlo stream are .
-for example encodlng system number of channels, number “:_

o of quantlzer bltS sampllng frequency, and_sc forth,

28
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registration timer 1D Method pauseTi ner O pauses a
timer having a designated registration tinmer ID 29 3l
Met hod -resuneTi ner() resumes a paused tiner having a
designated registration timer ID. Fig. 13 shows an
exanple of a nmethod used for a key input. Method
YetRpdsgetiMexBudhbaitmsatnké )t pptabnef thekeymbhat ofheudio
user pressed. 1-3. About events generated by BD basic
gtagams Vhak gamebmBodbtaingdpl ayer operation is
executed, if the reaction of the player operation is
obt ai ned fBtIexhhpPBous evaPpLeRcrL (ARtRPEF BFeR BT
the 10 player has been nornmlly started, a return,
F4PURIGFUFfeStREENSd AR BEEPTiRRAIAVattahility ()

h d d d i
BEeAERE 2 fha %@Si%ﬁ?reﬁﬁ??wh‘ghsf%‘a%ig Ao fomnl ot ed,

@Eg#gﬁ{xté’&ogﬁﬁs EQEHQ spfelgrﬁ 5( x?talﬂe&dd'ﬁétq{bd

are roce Ses OSG Ines are

&EP&?@tf&é@iﬁngh éb S&bEaPhS ﬁe i&ﬁ?@é&éeugédv%ﬁpés

can be used to e lvely per orm processes

- 8beiphaved é@bogfeeﬁwgstﬁéshoume&\tﬁms take pl ace.

Events that take place are defined in the 20 BD-ROM
yetsrpd sl aystatse) _ovtaDeel a odispiay sbetus hef a sub
operation of the player varies, an event takes place
phcitwihe s tiheare, | same by ogiethenroespondingis ccurravely ,
the programis executed is defined by the BD- ROM
heing digplawed nodisithod setSPDlsplayStatus() sets a

‘display status of a sub plcture stream, namely whether

or not to display it. Method getSPStreamAttrlbute()
obtains attrlbutes of a sub picture stream. The
attrlbutes of a sub plcture stream are for example '

1nformat10n about_resolutlons of sub picture streams,

 information about an aspect ratio of 4 : 3 or wide type,

and so forth.

Fig. 12 shows examples of methods used for -
ihternal timers,_'Method sleép() StOps a process for

designated milliseconds Method setTlmeout() executes

a functlon or a. process after deslgnated mllllseconds
celapse. Method setInterval() executes a process at
~ intervals of bredeﬁerminedemillisecondsr Method |
_clearTlmer() stops a process of a. de51gnated
l  reglstratlon tlmer‘ID. Method pauseTlmer() pauses a

timer having a_designated‘reglstrat;on.tlmer D,

0" .
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25 Wen a plurality of play lists are reproduced in a

predeterm ned order, a programthat perforns a

process that starts the reproduction of a play list 30

after receiving an event that represents that the

reproduction of the preceding play Iist has been

ngaeted I S EYOVIded In addition, rogramthat .
AnEeghme &E‘BFu(énrﬁFBE‘§§sa\/\BQHSFﬁe RERE PR%YNP; 8t

ed. due %o any ause i s provided.

aﬁSﬁggﬁ ﬁae%gg§§ﬁfat§oﬂo 1gescr bed an operation (a
def aul t evﬁﬂ{,hhi@dgﬁ ws L 4at ek&ngfé\/@f'g m%@}:?o@'@%@é £6r

execut ed or e even IS 1 gnore

Qeﬁ3§5?ﬁ¥utco A% £106dN gf’{é’?zf’é@&é‘ér@e {Peosteitls Yhd Stype

actively i gnored. At I's pol'nt, "an event [ stener
behat xat! knhe drsctbbedplhaksed.is not regi stered.

Al ternatively, when a programcorresponding to the - -
EveNt AlouOteekasitd | dthrd el MersD itas haiktrerA nodel
of which an non-peri.odic event takes 15 place and-a
progr am cOiexs po ok tigod of dhea epkanyet sopexeicinredis s
referred to as the event driven nodel. 1-3a.
cxeeubedesibf theeneactient @f othe hpl@eROWeraticn is

pl ayer nodel can be categorized as three types of (1)

| @b%m%e@h@?rt%@nplze #F ak@ Vhekhebnthetoperatian 1Rf rghe

roduced Vé%% an event that takes place as an
3é‘i‘—¥ UpES YeeR QeI LY Rtargd e\ Rt et VR LR OF Jhe

éeé POgl 59 10651 A eEngse O e I UG dakes

‘long time is designated and it is necessary to wait

until therprocess is completed, another process-cannot

> be performed In addition, there are processes whose

’start times are unpredlctable In these cases, a

technlque of events can be used to effectlvely perform

‘ processes

While the player'is operating, various events

take place. Events that take p;acé are defined in the
BD-ROM virtual player model A model of which when the
'f'operatlon of the player varies, an.event takesipiace
| and when there 1s a program correspondlng to an event

the program is. executed 1s deflned by the BD ROM

v1rtual player model

_ When a plurallty of play llStS are reproduced

in a predetermlned;order, a program_that performs.a'

: .process.that starts the reprbduction'of a play list

30
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25 is being reproduced are mark. detection interrupt
events that take place at tines designated by marks.
Whien these events take place, graphics are displayed
or 31 erased. These events are pre-set interrupts.
Whenever the reproduction is perforned, these event
aEterpraceivahgt e seaRtt tAhRgSeprdkeABseYRAt that
takes place as an interrupt 5 by the user is supposed
treplredacképni npfuthtopaecedihg ptapt Lbstcbasabden with
whi ch the user operates the player. Interrupt timng
cpmpletedvant previdagr edintaddit somcear | priogram thiagar
at what tine the wuser will performa key input. 10
PSFfevBAt 8nt pEEePhkenpprecessr vhgpohbe ngexd PLREL 4ast
¢changes of the player are for exanple an event that
Fﬁk@ thﬁEEOQHEﬁdt Bestgt fRY ofapAe ﬁFaBE?Vtﬁ%ﬂges
fromthe starts to the re rodud$|on us and. an

event that IR R SRRt 217 2h ?ﬂ%f bé?%g_lS
BgQEQ?ESSd éefggfgegv%ﬁtaﬂgﬁg f $§9113%§ 5 P L e
m a timer évent - 1akes
hemn
gh§§§%§%%€ §§Sé § g%%h?gvt %ié%a e £€ace |£§afcontent_

ihaisi ﬁo@%@@eéaﬁfdweﬁeﬁf&nﬁ 2QnPpRYEdds | hre t k&gt
20 place as an interrupt by the user Fig. 14A, Fig.

14Bactively digidtedhowta HHis podntgXapled®ndf listener
definitions of events that take place in object
fhmat i wPlhyes désdiibdD RidMr Cojeaiot Bﬁaﬁﬁmﬁ'mer IS
an object that takes place in class

Alternatively, when a program corresponding to the

- event is not described, the event is ignored.

A model of which an nonuperiodic event takes

- place and a program corresponding to the event is

executed is referred to as the event driven model.

1-3a. Categories of events

Events of the BD-ROM virtual player model'can

~be categorized as three typee of (1) events. that-take
'place in a content that is belng reproduced (2) an
Vevent that takes place as. an lnterrupt by the user and
.:(3) events that take place correspondlng to status .

,changes of the player

(1) Events that take place in a content that

is'being reproduced_are ‘mark detectlon-lnterrupt events

: thatltake placefat;times;deSignated by-marks; When

. these events take place; graphics are displayed or

31
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- Pl ayRepeat

25 BDBasicPlayer. First, (1) events that take place in
a content that is being reproduced will be descri bed.
In 32 -- ----- R Fig. 14A, Fig.
14B, and Fig. 14C, event = MarkEncount er edEvent takes

pl ace when a mark was detected while a content was

bei ng reproduced. This event is used when for_ exanple
&rﬁﬁgﬂhicgh%%?e%ﬁe?ESEﬁ%ﬁs@ﬁ%@%ﬁﬁ Hggrupts. Whenever

Vi S5 B B i PLAESs Mighopat silan

X?IkﬁgeggﬁgEggﬁggﬁgnt t akes place when a valid period
0 e

a user I npu éd. This event is used when for

exanple a fhnkaks - 3
L3 v ey hECehde Catol Bhady ME 4 interrupt
boPeAk (8BEOUNCELPPOEEA! P9 ¥BSadREGCISHut VENL remote
I deoSt reanChangedEvent takes place when a video

gbheadl EbabhaM@srbeitly WEPERItEEtuyes shargess Event
Audi oSt r eantChangedEvent takes place when an audi o 15
plagam t Haitesasagiei tignimeprof uteics wasrmthdrged. Event
Subpi ct ureSt r eanChangedEvent takes place when a sub
pipredectabbansinee Wasidaioly ¢lgaodat edhatast iokearige.
Event StreanDi spl aySt at usChangedEvent takes pl ace when
wpRr dvibl ReRbermi s pkey HrRitus of a.stream was
changed. 20 Event Pl ayListStartedEvent takes place .
when t he %%biﬁﬂPH§So¥h§th§§elPéﬁcﬁa§°a€?§EPEG?HEvEﬁt

P Li st EndedEvent .t ak | wh th d of, =\
FHEN R TR, L8 e b e AR ] Y

that takes place when the status of the player changes
from the stop startS'to,the reprodddtion status and an’

event that takes plaCe when a stream that is being

réproduced was changed to another stream. When a timer
is set in a program, a timer intefrupt event takes
*'pléée'at a deéignated time. Status changes of'the

~ player may bef(l)‘eveﬁts that take place in a content

that is being'reproduced‘and (2} an event that takes

‘place as an interrupt by the user.

Fig. 14A, Fig. 14B, and Fig. 14C show a list

' of examples of"definitipns of events that fake-piacé in
_object BDBasicPlayer of the BD-ROM. - Object
'BDBaSiCPlajer is ah ¢bject that takes place in class

 BDBasicPlayer. .

‘Fitst,'(l)feVents’that-téke'placefin a

content thatris'béing ﬁeproduced will be described. Ih_u
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ARARGESIoTIERE BIEVQFeRFIWaSebe&BQCF

pl ace when the beginning of a play itemwas detected.
25 Event Pl ayl t enEndedEvent takes place when the end
of a play. itemwas detected. Next, (2) an event that
takes place as an 33 interrupt by the user will be
descri bed. Event RrKeyEvent takes place when a key of
g .r ddt e Fédant 14B. eodnEnder 148s pvessed. A key that
was pressed is determned with a correspondi ng event
$§ﬁ§PuPFﬁﬁﬁd§VﬁP¢ItﬁeeéeEéﬁPBeUhPatérPaerWﬁS (3)
events that take place corresponding to_status _
gB€8d“E§€nt This

Pla t art edE enh es place.when the Egla er started
FNS epP ol enp QR SXBMRL Gy 2t SpRRREVENFCTRBs1S

B3 SPRED el B ABRAR 41 LR Il B

'&Hénrﬁpégﬂ Etigh- v Iﬁﬁtge§igh'5?!§a§§§¥eﬂhgﬁﬂk$§aﬁté&?

when t he p ayer release e stilled stat

. Eeeﬁedvau&perEMaﬁhaééE%ﬁyP@aﬁsgiEyfﬂéet@ﬁ@ﬁ Bl ¢&Lid

when the reproduction of the player was paused by the

peeiod ByEnd ubevseffplcasrivent Trake evdac a shinied Ren

paused status was rel eased. Event Ti merFiredEvent
fakesxghplbe ahkink isofiotcedly éxecutd@camyehtor a
count up tinmer becane a 20 predetermnined value. 1-3b
PhayRepsatedivert stakes sphapposirn tthe bémimving of a
described in_ Fig: 14A, Fig. 14B, and Fig. 14C take .
{ﬁg@§¢|¢egﬁ34g§tlon region was detected. Event

VldeoStreamChangedEvent,takes place when a video stream

that was being reproduced was changed. ‘Event

 AudioStreamChangedEvent takes place when an audio
stream that was being reproduced was changed. Event
'tSubpictureStreamChangedEvent takes place when a sub

' picture-stream that was being reproduced was changed.

Event StreamDisplayStatusChangedEvent takes place when

j-the‘display/non—display status of a stream was changed.
' Evept'PlayLiStStartedEvent takes'place'when.the
‘beginning ef a play‘listzwes'detected, Event-
 3P1aytistEhdedE§ent takes.place when the end of a play
list was detected. ‘Event PlayItemStartedEvent takes
'place when the beglnnlng of a play 1tem was detected
‘Event PlayItemEndedEvent takes place when the end of a

'play 1tem was detected.

Next‘ (2) an event that takes place as an

33
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BDBasi cPl ayer. In other words, it is supposed that an
25 event source of the Java | anguage is object
BDBasi cPl ayer. Events are defined as event objects in
t he Java | anguage. A nethod that is executed when an
34 event takes place is called a listener. To execute

ARTPE By e R SouncPe WRerEbeRs: iﬁgéﬁﬁ!;é been
P
RS bl SiEle h%%ﬁlc% 1Y gt BRPASLERLAKEE (o)

S an even e even ener e Ob
d d
e S5 A S PSR GELPRGPLEY 0

ldetetiin®d %ﬁ@h@%ﬁ%b%f@sﬁonﬁ%n%e%%thedls@EhQEt%tﬁ&%

211, 10 and so forth have a listener interface that
ﬁﬁgﬂngsd@@crqm@ﬂt1@m@rqxecutes a listener. The object
211 registers a listener corresponding to an event
that the HNbgect(3}ledeatseshat takei pkate obj ect
BDBasi cPl ayer 210 (step S10). A registration of a
coswespond3ngotpespatdsnghtoges efehhet plappecwill be
BDBasi cPl ayer 210 _is nanmed the event |istener

- fegrsibadi- onEveame PlryStarisdhvenbi takes Pyacemhen the
‘and so forth can. performthe event |istener

pagrstr strohetothsj seprogpghirep Ke8rB10. 20 An

BRSO CUBRE b G5 P SEATEE e,
e EPhhRAETeR. 2ol ISR G O Wbl e

Neati
when the player stilled the reproductlon. Event

StillReleaseEvent.takes place When the player released

.tﬁe stilled statué of fhe reprodqction. Event
'PlayPausedEvént takes place when the reproduction of
‘the player was paused by the user.l Event
:PaUSeReleaseEvént'takes place when the paused status

“was released. Event TimerFiredEVent takes place when a

count down timer became 0 or a count up timer became a

predetermined value.

. '1-3b About event models

It'is:supposed that the events described in

'Fig; 14A; Fig, 14B, and Fig. 14C take place in object
'éDBééidfiayér;- In 6ther WOrdé, it is supposed thét an
:event source of the Java language is obJect
ABDBaslcPlayer.] Events are defined as event objects 1n :

.;thé”Java language._ A method that is executed when an

. .34
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when a predeterm ned event takes place is inplenented
25 to the object 211. Wen an event took place in

obj ect BDBasicPlayer 210 (at step Sli) and the event
has been registered to object BDBasi cPlayer 210 as an
event 35 listener, the event is transmtted to the
QReatt takes bhabehds batNehedi 3i8EEHeRAS b WRIBute a
l'istener (at "step S12). The object 211 that has
nesteved,t He evefbcessgeit €6 Feghsdedodntevent (Bstener
step S13). 5 Fig. 16A and Fig. 16B show a list of
évanpl esenaf soerbeds Wisenl 4 adlisprdrerhay drded | st ener s.
Met hod addContent Li st ener(ContentsLi stener 1)
registersdatodasi guankdsbuscenepbfectbpeBasicPlayer
BDBasi cPl ayer to receive event ContentsEvent from
SbpasmibpBasi ePeayeEC the evepbglisterert sthenhabject
added to array ContentsListenerO Event ContentsEyen
thak Bererareivefnfhe ¢Y§nEveRECUtRSt atBREPY RECTHIG

con%ﬁgt gein repr oduced. Met hod ,
BdRAPKBYEPSTtener (Rt KeyLi stener- 1) registers a

((2)"an oieE FAFEh RendfRied S8 8. Iy TRaREen

438 el bt 00 Bpordody, TohacdB autiing, 14C)

rom o asi c l'istener is

ahdedot Bofth aavit Keyis 66081 it erFddd NOtht receives an
addPl ayer St at usLi st ener ( Pl ayer St at usLi stener 1) 20

- £QEhBt /8 @xdestanad eTh dishener The lodeicte 2auent’

Pl ayer St at usEvent from obj ect BDBasi cPl ayer. The _
registersdal 154 eawer i corrkeleponding rity an event that the
Pl ayer St at usLi st ener O. Event Pl ayer StatusEvent is a
object 211 desires to receive to object BDBasicPlayer

210 (step §10). A registration of a listener

corresponding to an event to object BDBasicPlayer 210

"~ is named the event listener registration. The

plurality of objects 211, 211, ..., and so forth can

. perform the event listener registration to object

. BDBasicPlayer 210.

An object that implements a listener

interfage ié.an"object that implement a method that is

- executed when an‘eventitakes place. In the example

shown'in'Fig; 15,.method‘dOAcfioh() that is executed
when a predetermined event takes place is implemented -

to the object 211.. When an event took place in object

' BDBasicPlayer 210 (at step S11) and the event has been

" registered to object BDBasicPlayer 210 as an’ event

35
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general termof (3) events that take place 25
correspondi ng to status change of the player,
described in Fig. 14A, Fig. 14B, and Fig. 14C. Method
renmoveCont ent Li st ener (Content sLi stener 36 1) renobves
a designated listener not to receive event

ST HH TR Sipalfhieh, ou
I535003LBob LED LIBLa! B! BiekyEne A SRLCUR Bt

%@E‘i\fe%ﬁae&g é’ét‘siidfltﬁ{he{ (Rlaveis At Lird eRgintl)

rendtes a designate I stener from obj ect

BiBaakel! A¥ehoanN@bateibREF VELe¥EE8h Flayer St at usEvent
fromobject BDBasicPlayer. 10 Wien a nethod starting
with "add"rFig. exexusd, Fign BSENéhow Sd eNb¥t iGf examples
regi stered. An event listener -is registered before a
désineelodrenseflakesrpyhster Vrean tinl i svemérsioe Metitod
need to be received, with a nethod starting with
addfontentLhstenant@iontenbsbistérervbhtredbsters b
stopped. In Eig. 16A and Fig. 16B, nethod o
descgnebadsiistenersty ehierhBRBARFRIAAT aF9 XRFREH
listeners registered in obj ect BDBasicPl ayer. NEBQOd

FEeRht kepteRtEREPRE ) LT ihieah BRFagigtldver 20T

RBFHOHEERL A S5 Erara TR A CatherE (H e an ar 7 ay. of

é&éféﬁégﬁié%éﬁgﬁki?t%ﬂ%&i‘E%%E%B%%%@eEQ ggi%pbeneral‘

asi cPrayer. _
term of (1) events that take place in a content being

| repreducede Method aﬁdRtheyListener(RtheyListener 1)

Hregisters-a designated 1istener to. receive event

 RmeeyEvent ({(2) an event #het takes place.as an
"--intefrupt by'the user,_described in Fig. 14A, Fig. 14B,

'.and'Fig. 14C) from object BDBasicPlayer} The

registered listenereis added to array RtheyListener{).

.Method addPlayerStatustistener(PlayerStatusListener 1)
' reéisters-a designated listener to receive event
| iPleyerStatuSEvent_from object BDBasicPlayer.' The
 re§iste;ed listener is edded.to array
‘.PleyerStatusListener(). Event PlayerStatusEvént is a
iéeneral term of-(3) events that take place
f' corfespeﬁding to.stafus change of the.player, described

‘in Fig. 14A, Fig. 14B, and Fig. l4C.

Method removeCQntentListener(ContentsListener
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Next, an exanple of a programcreated using 25 the
event listener registration will be described. In
this exanple, a programthat causes buttons to appear

~at a designated scene of a play list that is being 37

reproduced is created. To determ ne that a
prle demoviesn ed dacdigmated diisg enepr adiced irecaiplagvent
list, a mark function can be used. The mark function

- iCongentigivendn firlom obdecdeBDBAFicPABYer -a Petlodi st .

Vhen a 5 mar ked scene i s _about to be reproduced, event
(ResEeybdgtener ) removesga 14B,
nd F| takes Iace A button object that
hSRee otniter FaCeivRarVERts BEtRCBEY DR

3 Ay 1§B§§E§’§§?@§¥~%‘F‘&ax¥%§fﬁ%ﬁm§ %2 program that

£8R0L81 aye2B 81 EAL bEahenthI LY, mgglts%sﬁpﬁeahsﬁ' gyer

causes an
oyn [

?‘%”“Fﬁégoﬁj HBLedRURRl L35 rbRER, FEnTBY 0L | BPhAOELE Elyer
asenpbi Feediva EventlBlaydbsthtiSEdest Oedomt ob}j‘@é{:
scene of -a play list a button appears (at step S20).
BDRaskcPlagetr.at . the time the button appears in the
play list (at step S21). Next, a nethod that -
reglster§ﬂan1ewenethwétstmrtrmgrwrnmnﬁa@@" 19 éthecused,
that has been set at step S21 is described 20 in the
PR ogyent (histerpr Spe)reghsterrd. wdndsveatt stigrener is

- S22, ,the operation. perfornmed at step S10 shown in
o

#@lst%eﬂﬁ SPREQER | Bedesired creant thaktes Lo ut dpephan

an nt takes- g gce is descrjbed in the button
?ﬁﬁ% t oes not need to be received, with a method

startlng with "remove " the transm1551on of the event
can be stopped.
In Fig. 16A and Fig. 16B, method

getcdntentsListeners() returns an array of all content

listeners registered in object BDBasicPlayer. Method

 getRmtkeyListeners() returns an array'of all

RmtkeyListeners reglstered in object BDBaSLCPlayer.

_ Method getPlayerStatusLlsteners() returns an array of

all PlayerStatusLlsteners registered in objeet
BDBaSicPlayer.

: Next, an example of a program created u51ng

“the .event llstener registration will be described. In

this example, a program that causes buttons to appear

at a designated scene of a play list that is being

- 37
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The listener interface corresponding to the mark 25

generation event is inplenented to the button object
(at step S2.3). In other words, at step S23, the
content of step S13 is described. These prograns are
38 described in the Java | anguage. Fig. 18 shows an
exanpl e of a process that inplenents. an operation of
e nedageginiisngreaded .| nTE#i getedvine thwet ra&epr oducti on
side. Object BDBasicPlayer 5 starts the reproduction
@F’-‘e&emeaylmeﬂt scenestispbsioy. reprofigcadsined phay list,
whi |l e aﬁp % list was bein r epr oduced 02£§Ct-
Aogeralt B8 BSRArk The thrk giupchian ¥y
%?J ect BDBasi cPl ayer checks whether .or
8Pct&ﬁne58 FRB 8REr aR¥r L ﬁoﬂﬁlﬁgp%ﬁytﬁeStii)Whe“ a

 BERRRRSAREC 17 B8 B 'Str'?é?%a%%%ﬁ?tne Bhe her or

EXQE‘kE‘HSo hegfgaE?gn%ts §}9bgsssz @u IM' Or3 4> pe&

een per orrre et erm ne répre en

hhat rige ‘i@br€§99§dbﬂﬂc§Verﬂ ﬂdi?ﬂcﬁﬁ‘%{bﬂ&ﬁ: ri:_‘li_;:1 atbeen 15

regi stered, the flow advances to step "536.
oipeeieRPBagi tPhB¥REr UDEBe APACS I BIGHT dadde £VA ntsutﬂnn to

~the other hand, when the deternined result represents

appeathehex eatent SMEricEn Coln ESPOIEN 10t titakde pYaddk s
been registered, the flow advances to step 533. 20 At

- Be eprédBed objIactotiBeBasiorsy e progrsm tthady eeigisters

Mar kEncount er edEvent to an object that has regi stered
heeeoRht listeneierto Thieqh s icPlages and audws an

process at step S12 shown in Fug 15. Wien the object
lmage to appear when event MarkEncounteredEvent is

received may be implemented to the object of the button.
More practically., as exemplified in Fig. 17,
it is ‘decided at.what scene of a play list a button

appears (at step 520). A mark is set at the time the

 button appears in the play 1list (at step S521). Next, a

method that registers an event liSteher corresponding
to the mark that has been set at step S21 is described

in the program (at Step $22). In other words, at step

S22, the operation performed at step S10 shown in Fig.
15 is described. A process that is executed when an’

reVent;takes pPlace is described in the_button‘object.

The listener interface corresponding to the mark

‘generatibn event is implemented to the button object

(at step 523}; In other words, at sfep S23, the

content of step 513 is described. These programs are. -
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has recei ved event MarkEncount eredEvent, .the object 25
executes the nethod to be executed when event

Mar KEncount er edEvent takes place (at step S34). In

ot her words, at step 534, nmethod doAction() at step
S13 39 shown in Fig. 15 is executed. In this exanple,
nmet hod doAction describes a process that cause a
B¢SCeH bed 1BpsBS&r JaKar RAngEAgen. The button appears on
the screen__ corresponding to the description (at step
535). 5 ASFiBectPLBROVR RRCFRPRLBO5 T eeseroh E%%Rn

i.n Fl%ie A and e conventi ona

iPeastents, Al rBr2ar Bl PR LhR.EPRUERNERE: sheray Ll Fig-
an By ThecRdbrolanihe gibber SERRH Wit rafd™ ' °
%Egs%gltﬁg gepseaa&e bn bg 5hﬁ%§gziﬁé$vt5? éteﬁ'§¥€5

accordihg to t e first e I ment e present
iT@veRt k8BumBY €HA0OWAE18NhYpiA¢ SeLtPRastbeimgl a mark
on the time axis, the button appearance start tinme can
Ppepebanged, 196§Qéﬁ|l BDBA49itPRayef Slle CEPOEH N®Nhatk iMethe
15 present invention, as shown in Fig. 19A, Fig. 19B,
phdy Figt ¢9f:stepIS©lAVsﬂbjann1BDBaﬁiéR;ayEr%qh&nks
mark data file (Fig. 19B), and a button data file
yregher ooy aet ap r@mhdbmtqnerrwmmbrmimww ethe.

structure will be -described | ater The cli
deteahedi mark shas fheen o?ee@sm% a1ty SfeRp ) anclnan
audi o pack are nmultiplexed, In such a man

OHRBF MEPF G AL SHRR ST b &%&?Wﬁ“%%%“eﬂ?‘ﬁ C
Aptehs Shdderent Lem afd | Geodlddp £ 1014V AR

been performed. If the determined result represents

-that the corresponding event listener has not been

registered, the flow advances to step S36. Thus,
object BDBasicPlayer does not transmit an event.

On the other hand, when the determined result

"represents that the event listener corresponding to the

mark has been registered, the flow advances to step S533.

At step S33, object BDBasicPlayer transmits event

MarkEncounteredEvent to an object thet_has registered

the event listener. This process is the same as the

process et step S12 shown in Fig. 15 When the object |

has recelved event MarkEncounteredEvent the object

executes the method to be executed when event

MarkEncounteredEvent takes place (at step S34).

o?her words, at step S34, method doActlon() at step 513 _

-39
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19B, and Fig. 19C, when the appearance start tine of a
25 button image is changed fromtine ptsl to tine
pts2, it 1is necessary only to change tine ptsl of the
mark information to tinme pts2. Thus, even if the
position 40 of a mark is changed, it is not necessary
tore- multiplex the clip AV stream In addition,
showndingFig.t he ﬁsrakecﬁﬂbadlr&ﬁnthikuekdmpﬂe<xmamnnﬂ
a button is stored ina 5 file that different froma
doRetdbnt HesclripeAVaspreaaess Thbhaf asugepaokeston to
executed when a button is selected, only the nethod
eéppeRs bot tbe sbreern.i Mbupdntinn fapppanshec|tihe Agreen
streamfile needs to be changed. As descri bed above,
FRTEREPEBAJBAL Fenkhe lesordRbioni hak atep %%mon
command t hat gerforns a_ process o be executed.
Chabust onks Beteaten 1L OiF trel Ssal 475 1Fartqp Stown
when t he, but

- 3y B3BL bAcARGCF esse§§?f§ﬁe§%%nﬁ??‘§'ﬁ%*al°?%f (VB (yigeo.

BEHEL' fngérﬁgﬁi&?m £E‘8n&5h£$ 8&%I fuitipie &d Al

can provide nor e st er
§Htﬂ9rngéaﬁn &ﬂéﬂ the m&?%ﬁ@&a@@ L4400 ¢ ik e
or'egoi ng enbodi nent, the virtual player

8RERbels BT i|§tﬁ'é@@|sg%1r§' heo basim D ipTex ZhO B e tream.
ori'ented event listener nodel. Aternatively, a

BD- ROM viIni usdntptastes imdsle rBD-ROM stimtaialr gd.aserh a,
simpl er event driven nodel than that exanple. Next,

- modél rac¢eoeding tio Riep 20rst dibddvent of the present

invention, by changing only the set position of a mark

on the time axis, the button appearance start time can

 be changed. According to the first embodiment of the

present invention, as shown in Fig. 19A, Fig. 19B, and
Fig. 19C, a clip AV stream file (Fig. 19A), a mark data

file (Fig. 19B), and a button data file (Fig. 19C) are

‘1ndependently structured (the file structure will be

descrlbed later)}. The clip AV stream flle is a flle of

which a video pack and an audio pack are multiplexed.:

In such a manner, 1nformat10n of a mark is -

_ stored in a database file that 1s dlfferent from a flle

of the clip AV stream. Thus, as shown-ln Flg 19A Flg.
19B, and Fig. 19C, Whén the appearance start time of a
button image is changed from time ptsl to time pts2, it

is necessary only to change time ptsl of the mark

information to time pts2. Thus, even if the position

40
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virtual player nodel based on an event driven nodel

25 wll be described. Events that take place in object
BDBasi cPl ayer are the sane as those in an object
oriented nodel shown in Fig. 15. In the case of this
41 event driven nodel, it is assuned that when an
event takes place, onI& net hod BrocessEvent( defi ned

|°r'f o i 1[§D§5’§1“@PIday S BRI B§CCFRALYhEP WBrds, in
tﬁétggqel Ha %$ wh%% event takes place, the sane
§5 & EEI hd$E 68 change a process
CorrespondiﬂgahgltggntyQ?cgéd?H?e¥8n£m%hg&rgekes
e

pl ace, I's ‘necessaf m ne at event took

Rldof idn tTelHaed Qha%e&s p@gg Q@ but@ohhh§ godeba ih hS

not necessary to 10 regis an event |istener

%qa@e%aa%da&@fbeeﬁ%chrameatfllbbwevehe whepexer séfeam.
event takes place, since nethod processEvent() is

'thbedastEep&%ﬁb@beé&ﬁcﬁEeHhWBeﬁDdebuttSnlmmlsemected,

addi tion, since nethod processEventO to be processed
oalki xadl medbbidned theobpétbnBBBisctPinflependénthfsom
nodel does not have expansibility that allows a new
theceddpr 8Vt shzean Eéldehendd ta haochanged; eds and
executed. Thus, according to the first enbodi nent  of

‘ﬂﬁécﬁibgén@bpﬁﬁen@Poﬁhemﬁpﬁﬁeéﬁﬁﬁaéiz@gDhVﬁﬂe°- since a

gan3|blllt it is greferred to structure the REM
Btiep: carmphdy shatoBeFTRFTA anPEBFess B?iBﬁt%ﬁeﬁBB%

%ﬁ%ﬁr 5h8, bpFgondte, Shfcreg Tartpltip1eRed FithanAe

stream, the process executed when the button is
selected cannot be easily accomplished.-

In the full profile of the BD-ROM, the
foreg01ng BD-ROM virtual player model can provide more

flexlbly and easier authorization than the conventlonal

- DVD VLdeo,

In the foregoing embodiment,,the BD-ROM .
virtual player medel is'structured on the basis of an
object orlented event listener model. Altefnatively, a
BD-ROM virtual player model may -be structured w1th a |
simpler event driven model than that example

Next, with reference to Flg. 20, a BD-ROM

virtual player model based on an event driven model

will be'described. Events that take place in object
BDBa51cPlayer are the same as those 1n an obJect

orlented model shown in Fig. 15. 1In the case of this

41
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show a |ist of exanples of definitions of user input
25 commands that the BD-ROM virtual player nodel can
receive. The user inputs are supposed to be inputs of
keys of the renote control commander with which the
42 user operates the player and inputs correspondi ng
to the nenu screen of the player. In the BD ROM
eventafiripeaympdedbdett iaeam@nedl rgiats wren orie ¢8Rt of
key input events. 5 Command

%ﬁ&;ea%%% pl @1Y SPREROE rPTIFPRIEventkick def et ait o
E I S_bei ng re roduced to b repr g$ced fromti

BR35 Gh PR BYP RAVRE  LERRHRH - pILly CRRER MOrmdp the

SagFLe M U Ay e

repro%e{ H%%f %dbgqg oﬁpe tg%%%ﬁéﬁgsgrey Scauses thé
EGPFOSMSAA 1o b@hét@f Shf TN d:hg bagidvi ik gihgee,

previous chapter of.a Chapter that i-s being _
1 €PL P WERSEE 52159 @R NGk t OMin € AHELS vttt e d YStddan itrD

"~ be started 15 fromthe beginning of a chapter that is

metined prysasiesht Conmand next () causes the
reproduction to be started fromthe beginning of the

- next chaptler Wifisamodeigptidr ishaoti selpeissgryefocoduced.

Conmand f orwar dScan(speed) causes the reproduction to
¥rRgiiEman gvant | W stendn oemnnespionsddmico it atearhs pa@pt -
deS|gnated by "speed." Conmand backwar dScan(speed) -

ROHASEF + ARG R 1901P R ik afe@fed Sipasaet thoa
bWaCkmrE%endé ecfs! ocna..'ﬁtedgl t%eed el%ll rrll%tye%rb th1 mo el

is low. In addition, Since method processEvent() to be

'proceésed_is fixedly defined in object'BDBasicPlayer,_

this model does not have expansibility.that allows a

new process routine to be defined in another object and

‘executed. Thus, according to the first embodiment of

the present invention, which emphasizes high
expansibility, it is preferred to structure the BD-ROM

virtual player model with an object oriented model -

' described in Fig. 15.

i-4. About user inputs
Fig. 21A, Fig. ‘2113 Fig. 21C, and | Fig. 21D

show a list of examples of definitions of user 1nput

'commands that the BD-ROM v1rtual player model can
receive. The user inputs are supposed to be inputs of

keys of the remote control commander with which the

a7y
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can be designated in the range fromO0.1 to 360. 25
Command noveCursor(direction, [level]) causes the
cursor to be noved in the upper, lower, left, and
right directions. "direction"” is any one of "upper, 43
“"lower," "left,"” and "right" that cause the cursor to

R L s
Phi Mm@y ak&fedf $@etﬁer19fa§élom " the 8%5-5{ dlewa'l 5

I'S opt 1 ona and nor mal 'y not used or "
8¥§r"mé§eﬁn t1d eng@di ahputvsll aree (onle ﬁﬂ)e 2(5_5 ﬁey athput
og joy stick can be represented Conmmand
elvégké put t onNunber) causes a button on the screen to
be clicked. Command 10 focus(buttonNunber) causes a
butt on on Qdnenaaot deimdSediech (fpdeyslacs tNOmresnd Bitmd )| Of f

O causes the reproduction stilled by the player.to be

cagseedh Copmante that | G fbednaranraduest stedai t h
command pauseO f. 15 Command pauseOn O causes the
reprotieed ofren %enealeewna@ﬁnﬁhd Tem-eoqéomnﬂe

operated only when.a scenari o i r oduced. |
Bk Py LG DURaT ¢ PR t?ee‘b?r % rﬁdoeeegna”cea

rel easede”s"%ﬁe mrand Laé;au?a(gr%j)l ect #ua %Sl ed cPY
L, t hat

bé%ﬂﬁ reproé%cegeﬁgmﬁggghéﬁsggﬁe%%ﬁﬁ%%g%gg}Engblez

%m&&?lﬁ?%@ Stdpa ! OCBﬁmghappi"}éw/)n@:tauses the

'reproductlon to be started from the beglnnlng of the

previous chapter of a chapter that 15 berng reproduced.

Command top() causee‘the reproduction to be started

' from the'beginning of a chapter that is being

reproduced. Command next() causes the reproduction to

' be started f£rom the beginning of the next chapter of a

chapter that is being reproduced. Command
forwardScan(speed) causes the reproduction to be

performed in the forward direction at a_epeed

designated by "speed." Command backwardSean(speed)-

causes the reproduction to be performed in the backward

_direction at a speed designated'by “epeed.“ - "speed"

| can be designated in‘the range from 0.1 to‘360,t

Command mdveCursor(directioh '[levell)'causes

.the cursor to be moved in the upper 1ower, left and

right directions. "dlrectlon" is any one of "upper.

43
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Command angl eChange( angl eNunber) causes a di spl ay angl e
25 to be changed. Command parent al Count rySel ect
(countryCode) causes a country code for a parental

| evel to be set. Command vi deoPresent ati onMbdeChange
44 (node) designates a video display fornat. "node" is
any one of "Wde," "LB (Letter Box)," and "PanScan.
Flgwez2“shdabtan erdnpreght’ craas g@?%@yth%nﬁur$%ﬁtt°
represents a key input event that takes Elace in 5

PﬁemPgﬁﬁténcBH?rBPP%Bnn%ﬂH%F #%f%ne?%? 9k ce" is an
f f t. T

fekEetifns o EreneCtraty i Thvel Dl odeignate,,

i n h f " : n

Baiog tg?mumﬁ’%ﬁseﬁ%ﬁ?%tﬁaé%‘pf%"’t M EYEN  raevelr

t & ak

13, GERLEAAR, and MBcfth1 10 £0: MeEA 0Ot 16KED RRGS

eﬂéﬁgipoﬂg'ﬂﬂ iﬂt@ﬁmé@f&fevﬁéiﬂél KEY €6 "255"), an

"VK_UNDEFI NED. " " VK UNDEFI NED'" wi || be dESCTIbEd

- bAk®bg %éfﬁ seseki bedl be Fegreddneed. Fig. 3B, user 15

“inputs

y- keys of the renote control conmander are
recei ved hgonismdhar i EwncbriNuamsfey reshges abjtedtton |
BDBasi cPl ayer. Obj ect BDBasi cPl ayer generates object
&t Keg Bvereen oto dyporndicked o Oeomagdr | nput and cl ass
Rmt KeyEvent. An object that has registered an event 20
foagaientcon i GR113eS obj Rt e e ficyeen to be
inforned: of a conmand correspondi ng toa user input.
PEs9B: shows a |ist of exanples of nethods of obj ect

Rt KoY Eve Y smd ¥1ATIFE (RS Tt Woroauotion

stilled by the player to be resumed. Command

stillOff() can be integrated With_command'pauseoff{

- Command pauseOn() causes. the reproduction to be paused.

Command pauseOn{) can be .operated only when a soenario'
is reproduced. Command pauseQff() cauees_the paused i
reproduction to be released.‘

| - Command LanguageSelect(ianguageCode)
designates the display language of the menu. Command
Streamchange(Sfreamﬁumber)_cauSes‘a stream that is
being reproduced to be’ changed.l Command setEnabled
(Boolean) causes a stream to be dlsplayed/not dlsplayed.
Command angleChange(angleNumber) causes a dlsplay angle_-_
to be changed Command parentalCountrySelect | |
(countryCode) causes a country code for a parental

level to be set. Command v1deoPresentat1onModeChange
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key code corresponding to a key that caused an event
to 25 take place. Method set Rnt KeyCode sets a key
code of a key that cause an event to take place. Wen
nmet hod get Rm KeyCode is executed, it can be

determ ned by what 45 key object Rt KeyEvent took

IR how &
gxarrpl)es’ae%‘lg%%fse obt gﬁ'ﬁég gsgrgr)gt %oggggta%m Keﬁy&()%ée £

d@SCidnked s Muftiag., "2318Kev.s tEkar Bory ,W hAd" Vikanskawn i n
5 Fig. 25A and F|g 25B are virtual keys on object
BDBasi cPal yeg. BKeysNswPQihRepampldesfacianst RmbKeyEvent
corresponding to power key. Key VK _POAER _ON provides a
khmmtme@reeemespanﬁeyg1npupowwen€Nthey tﬁkps place in
VK_POWNER_OFF provides a function corresponding to

e rend teFEoRsyolKepmuRNNERY pPevemeten Tepx¢oh is an
corresponding to nenu key that causes a nmenu to
appest. ofe FRUERFERL BP09V8§§ a TRiggt i ofpurce”
correspondln% to enter é%that causes data,t,,

§ﬁP§P§&HtRe9 VRcﬁEﬁgﬁﬂsbP PH§§ a ?%ﬁﬁﬁ??fu Ts a?
15

IR PERRoRRRR okt BrEShIRE By EUBY BB RERebRG TS v r e

%&gﬂgte nn&ﬁ{aﬁ%segnghn ntﬁégrpg @g;v%tggt £GRHAE Stﬁgﬁ

repro ion"To be~ per prOV|
C speN t 9 S e t es the
gk essEoRe ki anckonkougblprpines e

ﬁaﬂaﬁ\éee:: Gﬁtkéﬁ@@&é" Ngst gn PRHEEgKLY t{pat céayses the

_reproduction to be paused. Key VK FAST FORWARD

poeykepenaihgnedi an input eepobdalgkép éast forward key

that causes the fast

"VK_UNDEFINED." "VK_UNDEFINED" will be described later.
As described in Fig. 3A and Fig. 3B, user

inputs by keys of the remote control commander are

received by the hardware and transferred to object

BDBasicPlayer. Object BDBasicPlayer generates object

RtheYEvent corresponding to the user input and class
RtheyEVent. An object that has registered an event _

llstener corresponding to object RtheyEvent 1s

1nformed of a command correspondlng to a user 1nput

- Fig. 23 shows ‘a 1list of examples of methods :

of object RtheyEvent Method getRtheyCode returns a

key code correspondlng to a. key that caused an event to
take place Method setRtheyCode sets a key code of a

key that cause an event to take place.: When method

- getRtheyCode is executed, 1t can be determlned by what-,

45
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rforward'reproduction to be'performed,- Key

forward reproduction to be perfornmed. Key 25 VK
FAST_REVERSE provides a function corresponding to
fast reverse key that causes the fast reverse
reproduction to be perfornmed. Key VK SLOW FORWARD 46
provi des a function corresponding to slow (forward)
key that causes the slow forward reproduction to be
P art [t RayEsieol RogERSEa5€ovi des a functi on

corresponding tq slow (reverse) key that causes_the 5
slom1revergg%reﬁ#chEQPOHSFO Bédp %ﬂorﬁé&.SReV 1ists of

VK_STEP F RD provi des function corre ndi to
SPETRrS: it B Yo AP rYe e GRRAI RV LS

r ' %q;pe er f d . VK | 'k Eﬁgﬁ% ..
6&%%?%g§k29$hnc Foﬁ%Eorgé poﬁﬁgﬁﬁl¥§“§gep ??g;erse non
£a4 10 shhah oL 3u3es Ahe 18Y 6452 uB1CReyEPLANWR!eRR O e
performed. Key VK_NEXT provides a function
BOBaeSRPAdRE . tRePeUk KOWER NBio¢RHESSa ar¥Attfon |
corresponding to "next"™ to be input. Key VK PREVI QUS
pbavredpdndihgneol powks Rekl eSRONAVRIPOWER! OGN i prsvidys a
that causes a value corresponding to "previous" to be

EnpotioW thrikegppoHihgXToapdwkey ONKKBREVIKEIS, the -
current chapter is caused to be junped to the next

¥KJPPWERi OFE prapiées, a FunpbionyebyrespordinyKoPpower

rovides a function corresponding to up key. that 3
BEESE%Ya VY VI MENLL PEQVIiES mp fungdelon \gouxgAponding
grovides a function corres onding to domn‘keg t hat

QUEERUKGY| HBAbf caysGA 2t BeRR FRpAPPeREy Key VK_ENTER

provides a function corresponding to enter key that

causes data to be entered. Key VK_RETURN provides a
function corresponding to return key that cauees the

step of a process to be returned by one.

Key VK_PLAY'prcvides a function corresponding
to play key that causes tne.reprodnction £o be
perfcrmed.' Key VK_STOP provides a_function‘
corresponding to stop key that causes the reproduction

to be stopped. Key VK_PAUSE provides a function '

' corresponding to_pauée key that ceuSesrthe,reproduction_"

‘to be paused. Key VK_FAST_FORWARD provides a function

corresponding to fast”forward key that causes the fast

VK_FAST_REVERSE provides a function corresponding to

fast reverse key that. causes the fast reverse

reproduction to be performed. ery'VK;SLOW;FQRWARb_

46
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VK_RI GHT provides a function correspondlng to right
key 25 that causes a value of "right" to be input.

Key VK LEFT provides a function corresponding to |eft
key that causes a ,value of "left" to be input. Key
47 VK_UP_RI GHT prOV|des a function corresponding to

EB@EdeE' Qh%uhﬁés}hg E%geggggnalxg 13 gio?u§9§fwéfawkey

I npu pro es a I on

%ﬁh&eéaﬁgébnghEOsMBQefo£ﬁ££dk§¥p£B&£cE§H§e%oab¥a|Ue of
upper left"” to be input. Key VK DOAN_RI GHT provides

@eréumbaon K& r\ﬁﬁm fI&:\IERéE)Vﬂ‘oviﬁH K epuriddton
causes a value of "lower right" to be input. Key
Yrbedpoh8ing pooyiaes(fefrunsé) okegothatpoadsag tive

| ower left key that causes a value of "lower left" to
biownpeverdbeseptOddctioni boabe kpgsformeé. t IKkeyxur sor
to be noved on the screen. Key VK ANGLE provi des a
VRnETEBNFORUARRspuAUidgsta fwgthicr| cerrespeyingato
causes the angle of a nulti-angle video content to be
ghengeforyargpykex ﬁESERﬁ%ﬁ‘F ®reteRes a

BRSO LG : %—a‘yb'w? e

Bra01de "8 et ded) %'%%e%% B9 GE oF So i el ey

Tl Sa O b ?’%lﬁeli@%%%%ﬁsﬁt round

P ARsa 2 functlon corresponding to aspect ratio
sel ection key that selects an aspect ratio of a video

content. K& VK_NEXT provides a function corresponding
to next key that causes a value corresponding to "next"
to be input, Key VK_PREVIOUS provides a function

corresponding to previous kéy that causes. a value

' correqunding to “previous" to be input. With Key

VE_NEXT and Key VK_PREVIOUS, the current chapter is

.‘caused to be jumped to the next and preVious chapters,

respectively.
Key VK_UP proyides'a function corresponding
to up key that causes a value of "up" to Se'ihput. Key

VK_DOWN provides a function corresponding to down key?

‘sthat'cauSes‘a value of “down" to be input Key.

- VEK_ RIGHT prov1des a functlon correspondlng to right key

that causes a value of “rlght“ to be 1nput._lKey_‘
VE_LEFT prOV1des a functlon correspondlng to left key

that causes a value of "left" to be 1nput Key

a7
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VK _COLORED KEY_1 provides a function corresponding to
25 colored function key 1. Key VK COLORED KEY 2
provides a function corresponding to colored function
key 2. Key VK COLORED KEY_3 provides a function
corresponding 48 to colored function key 3. Key
VK_COLORED_KEY_4 provides a function corresponding to
¥BLBPeRIGHACProviideeya AfukeyioK GUICRARMKENME o IPRRS
a function corresponding to colored function key 5.
Réght K&y CERERETAYESS 62 pYalidle’t o YRPRY iHight” to be
correspanding. to _colored function key 6. Key
%@P%FEEﬁVNES%%¥%H¥Eﬂﬂuﬁﬁﬂﬁﬁﬁ?3«%quﬂ€élﬁgys listed in

Fig. 24, Fig. 25A d Fig. .25Bd | h
ceiefioniidl €5 st ot 18 T Ryt Y N ARIS o

: d i i ti d i t .
CERRE Sher ok s R R RR o8, e o

ﬁ?ﬁ(c@fo@séé e @nya‘séf *fght &;ﬁk%ﬁﬁ idgldes a
the user may sel ect onhe from i nages of eys of a
VEIR £ oMWl &F i ditet BPNSArsnit ! h&eSCVREBOWRD LEMYS,
the keys shown in Fig. 24, Fig. 25A, and Fig. 25B are
préEidds ke yBuddeiomsdrred pondiaidgn te Aowap A thkey
functions. Since user inputs to object BDBasicPl ayer
theet reprsserd ethMid o Utiower tiefit ‘kdys beusisputnpuithese
that do not depend on the apparatus can be defined. 20
FHrpcidpngioke v astmep | the focurgnm des Pa mavede qsr s a
provi ded program when a user input event takes place.
564 process shown in Fig. 26, when the user

“presses "next" k%& whil e one chapter is normally

Key VK_ANGLE provides a function -
cOrrespondiﬁg to angle selection key that causes the
angle of a multi-angle video cdnteht to be changed.
Kej_r VK_PRESENTATION_GRAPHICS provides a function
cﬁrreSpondinQ to sub title selectioh key that selects
English/Japanese sub title,'sub title displaj/nbn—
display_mode, and 50.forth3 *Key VK_AUDIO'provides a

function corresponding to audio selection key that

'.selects_aniaudio mode Such és a Surround mode-or a
- bilingual mode. Key VK_VIDEO_ASPECT provides a

function‘C6rresponding'tp'aépéét ratip séléction key

that selects an aspect ratio of a video content. Key

VK_COLORED;KEY_l‘provides a‘fﬁnction cqrresponding to

colored fﬁnction keylig Key-VK_COLORED_KEY_Z'prpvides_

a'function_édrresponding,td colored function key 2,

Key VK_COLORED_KEY_3 provides a function corresponding -

48 '
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bei ng reproduced, the current chapter is junped to the
25 next chapter, the next chapter reproduced, and a
prepared nessage appears on the screen. "next" key is
a key that causes the current 49 chapter to be junped
to the next chapter and the next chapter to be

SEPIRIYIES FaMiopoRer, Bnnke? PRPEOL SRR ke f P .
%&@Wlﬁ@%r% %ﬂﬂ@%lbﬁ Eb re%%oh%ﬁ §3E5$@o§owgﬁnghﬂgtﬂ%ﬁr

presses "next" key while reproducin

%Ragpler kaﬁ ¢k efofdiep_Nbens’ ﬁf&haé@ya et £55€0,
object eyEvent takes place (at step 542). The
dolrekapendsngeabchodoked &uak@nbar kBg k. ofkey he next
chapter (at step $S43). Corresponding to the 10
VEaCOROREDe KBt f proividdet ar funedivhetberesponinghebe
is the next chapter mark (at step S44). \Wen there is
rolokegdt nnphikp heyefi esKef Vi OENBERENED el carpl et ed
and the regul ar reproduction is resuned. \Wen the
uBfefinaddke¥sult at step S44 represents that there is
15 the next chapter nmark, the flow advances to step
545. At Seepkeys ligtedtimoBigi cPhayBidcadils PH@ Fig.

258, B0 ek fivmes dhafphdkrre ?Eé‘ﬁswfg@ii‘%t %%w?géé‘ggan(a
£045 24 o Rehehd ays%ofﬁgsaé%%%? '%Iﬁkaeiﬁ‘éas P

R 6t L Ry e ed P Soflfen e P2 BRI EP or

£inst{ 638 Uhgy Nod rasémxeé&r&ﬁa %@fpﬁyaeéi Pedyf Or mati on
Alternatively, the user may select one from images of

keys of a remote controller that appears on the screen.

Thus, the keys shown in Fig. 24, Fig. 25A, and Fig. 25B

are‘virtnal keys that abstractly formIGOrresponding

_functions Since user 1nputs to object BDBa51cPlayer

are represented with such v1rtual keys, user inputs

~ that do not depend on the.apparatus can be deflned¢

Fig. 26 shows an example'of'a process that
executes a prov1ded program when a user 1nput event

takes place In the process shown 1n-Flg. 26 when the

ﬁuser presses "next“ key while one chapter is normally'

being'reproduced the current'chapter'is jumped to the

' next chapter the next chapter reproduced and a

: prepared message appears on the screen.

"next" key is a key that causes the current

'49
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file. The obtained byte position of the file is 25,
accessed and the streamis read and reproduced from
the byte position (at step S47). After step 548, a
series of processes that 50 cause a nessage to appear
on the screen are performed so as to informthe user
that the current chapter was changed. To cause a
cbepige tto bppdampefl dopbtbet hemt thepterrené thephext
was changed, a nethod that causes 5 the player to
ghapitey &onbsszgeraéugedto rexhplkeientefonetammhem
| i stener corresponding to event MarkEncounteredEvent.

WrEndifeosepr BRuERPORCBPtEhEOREEP & aRPTEaREGFt edlP®Vvent

Pl Started t ak | . In additi ). t
REPYBREO R, EHB EROW: CRabtaFBaEn 180 BL¥ esabnis neLREte e
t k (at st $48) . . { ;

fHERLEhs BESr (BhedhER Migky- HED GHPIL the mlayer is
cBurreF Eve . TR
FEPEHEUBENG! a2chhBLERC(aEOLEERPORE) N0 ik MR- xey,

_ %%Pgrggséa? B KcteRRELEFEPYnEVERked Sp1ace (at step.

Encount er edEvent 1s obtained (at step S50). It is

g pr mimed adeiditie Ols M¥arddRATEDE 5 chagtait alari@rde

(at step S51). Wien the determined result represents
thatnéde chaptes (@t atepapd®y . n@dsresponidionyg advamees
to step 553. At step $53, the execution of the 20
$earched reswbbpl it etk déeerniredictieetherdr axt tthere
represents that the detected nark is a chapter nmark,
inethe ek \cmrter gnarlep(dcxstep St4h S¥heny thereads
t hat. represents the begi nning of a chapter appears.

- no chapter mark, a series of processes are completed

and the regular reproduction is resumed. When the
determined result at step 544 represénts that there is
the next chapter mark, the flow advances to step S45.

At step S45, object BDBasicPlayer causes the

'reprodﬁction of the current chapter that is being

reproduced to'bé stopped in response to "next" key (at
step S45). When the reproduction of the player is
stopped, event_PlayStdppedEVeht takes plade'(at step

546). Object BDBasicPlayer obtains the byte position

_df the-next cﬁapter mark_in‘the:clip AV stream file
: 7from feature”point‘informdtion of the-dlip-infqrmation
file. "I.‘hé.‘o_bt_ainéd bytﬂ:é‘_po‘si—'t‘ion of the file is
-'adcessed-aga:thelstreamis'read-énd_réproduced from the

7-byte poéition (at step S47).

~ After step S48, a series of processes that

" 50 -
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in this exanple, when the user presses a key 25 of
the renote control conmander, event Rmt KeyEvent takes
pl ace. When event Rmt KeyEvent takes place, a

plurality of status changes. take place. As a result,
a 51 plurality of events, PlayStoppedEvent,

%&%ﬁt ar ﬁ-ri%%@é% ﬁa\ﬂ%@;g)e'é@r SEEHA & %%g\lllle e’ B 5.—%8?0

tual” player e

e het el TRt Wb Reak 288Ny ?rbﬂ%e@hh %er was

user input event causes the status o yer to

changeadandrg B8UsEVEMhesfaddkeo Paps€ar itha PEM tion
events, various processes. can be perforned. According

tchet b:_&rﬁ:‘kahtt chapedirals ehahbed,Paemefhodn¥nati eaushy
defining a BD-ROM virtual player 10 nodel, various
hel pdayvkat tar displapr asmetsaget hee@¥Dtwl Beoimphelnented

- obtai ned. For exanple, according to the first

esbadi prantofiislienpresenrespopftingntosevendl

functions of the conventional DVD video can be
MerkkprryntaradEnedtie Mtrn  the mspzépdw%ioremﬁrpﬂbe a
forced sub title_ display_function and a UOP. (User
EﬁE?%Flbﬁ)sﬁﬁsﬁﬁﬂrt?BﬁntfBﬁ%Y?BﬁrHEQEB%eEséﬂke$hEla°e'

s EgPteldt%{’gPﬁ'i ﬁgﬁﬁémw@f#ﬁ o ol cRif o: S
FoEPea¥Safhol el EHE ERTBPEL ARERT 539 SYER S48) T 0%

Che 522?' fq?%‘*f# P%‘E%*??f”ﬁ%’fkd%‘?%&‘f*@ﬁ*%\fé@ 5ERE,
StEYCEAS eStREJeLPERBL LR NoFDLE] SsEDher correspondlng to

event MarkEncounteredEvent is started. In the listener,

‘the type of the mark detected by event

MarkEncounteredEvent is obtained (at step S50). It is

determined whether or not the mark is a chapter mark
(at step $51). When the determinedfresult represents

that the mark 1s net a chapter mark, the flow advances

- to step’ 553. At step S53, the execution of the

1istener is completed. When the determined result

represents that the detected mark is a Chapter mark,

.. the flow advances to step S52. At step S52, a message

that represents the beglnnlng of a chapter appears.

- In this example, when the user presses a key

- of the remote'control commander, event RmtKeyEvent
' takes plaCe; When event RtheyEvent takes place, a

‘plurality of status changes take place. As a result, a

51
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t hese functions are defined. 25 In the BD-ROM virtua
pl ayer nodel according to the first enbodi nent of the
present invention, with respect to the forced sub
title display function, a 52 scene (tine) for which a
sub title is forcedly displayed is marked. A process
that causes a sub title to be forcedly displayed on
phlersdiégn ofe gaeditas s PalayStiogpedaEvehe , s#hayiSthetedEvent,
di spl ay node has been turned on 5 or off is provided
andaMarkEopunteTedEvenitt iakenpdate.t hat processes
regul ar marks, the forced sub title display function
can be acc@hﬁﬁvsh%dthvvﬁﬂ ReM petrtyal t pbayep model
prohi hi.tion function, un]less an even |istener for key

FﬁﬁﬁFdéOEan thet farsy PBRBELMERR: 5| tRERERBER has

| -&lfelf{garceﬁa;géﬁ%&gefvtggﬁ&FX? dﬁazﬁ%ﬁstﬁ¥ﬁg£ﬁ£%F Shothe
_‘Pia#%EOFS cﬁagﬁ%ogpégﬁtna g&%nt E&egak n#iachCthipg

Irs rese mventi on

Abpcevbhes! uatigns Bi‘oﬁQQﬁQQ/DcaﬁaQe oPEGHBL shed

‘one event no creator can

unl abor | OUSd Yo fd £3¢ etd NenOVE rd ) asidimdht | & thige DVD

video, keys of the renpte control commander are

preésenti Pinesn f 06n 20bPPpeseihDRG . a \WIBrRON ey SHOLAE NI &Pdr

of the renote control conmander is pressed, as an
nedeh] i varidas hesitbetimaprarassiignecedent the shbd DEDU
key, a sub menu screen on which audio node, sub title

vmﬁgp canl bmg¢hta1ned. For example, according to the

first embodiment of the present invention, several
functions of the conventional DVD video can be
accomﬁlished with one.model.

" As a first example, a forced sub_titlé
display function and a UOP (User Operation) prohibition
function may be used. The forced sub title display
fuﬁctién is a fuhction'that causes a predetermined sub

title to be forcedly displayed at a predetermined scene

even if the user has turned off the sub title display

function. The UOP prohibition function is a function

that prohibits,thé user from inputting data. In the.

DVD video, data structures and operation models for

‘theée functiohsfare defined.

"In-the_BD—ROM virtual player model according

- Vto the first embbdiment“of'the present invention, with

respecﬁ'to_the forced sub'titlé‘display function, a
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can be changed appears. However, since the sub nenu is
25 not essential data of the DVD video, a disc that

.does not have the sub menu exists. In this case, even

if the sub nmenu key is pressed while the player has
such a 53 disc, no operation takes place. On the other
hand n.th rtual gordlng to

ARB, (BahS BTGt S Rke BREXENA TPGkRER
SSHELDEH Yol o RERT SR oEg) ety i n e

2BdpEl Qorgéﬁlyt E%sbﬂa?&&oaﬁhtﬁé QEreEﬁyfeéﬁﬁdEéggeéfes

perfornmed corfesponding thereto can desi gnat ed
wnatﬂeﬁcméeghar tstde. dIBﬂ§ayV\l‘néBeaha§rBgéﬁntﬁf‘ﬂéd on
causes the player to a nmessage to appear 10 in the
easeffhat phevidsa dsecs Dobténpye. t b Wi, a MRl
the user presses the sub nmenu key, he or she can be
thadr pedce$sas neegayarrpresenthagfoheedt sneb dttledoes
not have the sub nmenu. Thus, according to the first
dibplayefgnotionscaneberasepmplhsiedi on, since the

~.disc creator side has a higher degree of freedomto

create a dikEh Xesperkcto cHmtURP fephiduitiqrediungtion,

disc that the user can easil handl e. In additiaon,
rﬂﬁu IR FVEIHES rﬁ%s’%‘h‘%

FRS i PO MBS ot P AT e i Gt | o 2

Yy e Al 'éaf@é‘tﬁféée? bV Q% .

ava program

“Thus, the user 1nput is ignored and the UOP is

. prohibited.

Thus, according to the first embodiment of

. the present invention, since the functions of the DVD

can be accomplished with one event model, the disc

. creator side can unlaboriously create the DVD.

In addition, in the DVD video, keys of the

remote control commander afe pre-assigned for

' operations. When.the sub menu key of the‘femote
‘. contr0l domméhder is pressed, as an operatiﬁn that has

been pre-aésigned‘for the sub mehu key, a sub menu

'screen-on'whiCh audib mode, subhtitle.mode, dnd ﬁngle

' §én‘be Chaﬁged appears . -HOWeﬁer, since the sub menu is

‘not éssential‘data oflfhe DVD video, a disc thatldoes

?hot héve fhe_sub fienu éxists.- In this case, even if

”- the sub menu key is pressed while the player has such a

53
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t hread program can be acconplished. As a result, tine
25 lags due to a network access and waiting tine in
response to a user input can be easily handled. In
addition, wth the Java program a branch. prediction,
a 54 specul ative execution, and so forth can be easily
acconpl i shed by pre- readlng commands. Thus, processes
ddische noeoberagd oat thikgls pgece.. 1-5. About file
managenent structure 5 Next, with reference to FI?

uH

27, a fil eCnnkhagefbar Bﬁﬂ@ctaﬂethﬁpﬁchQMeYiﬁt@a

proflle of . _.the BD-ROM wi be descri bed. Fil
leWEFbWPG&PI9°°REH&58dtocﬁéedﬁﬁgéFoPVb?§1W68F of tne

D eReh e, SPHERY 198 nog BRecRAPea BaFBu brPLeRPRetOor

. d
BaR LRI PLBY BRG. By gaﬁ?e??§r§§EW?éngp§Z§%§m A
?'o ol Vg6 dogge QgheﬁlgDWSﬂaytHSB%b%&?fﬂon??!l?&’ bhe

t difect elom1d|recfory

SSnEﬁBOpBQEE éBd §EBEMEHS&09EE oﬁ&fn@lﬁﬁsget§GEQM/
dlrectory BDW, a plurality of dlrectorles " PLAYLI ST, "

belL iBENgnataadby StREAWE sar erdh86£dsifél € Thus, with a
"scenario.hdmv" is a scenario file that 20 stores a
progaainothétscenaesothaspiagér utd uaemeésadne cbo appear
plurality of play lists are arranged. For exanple, a

- igebhei vasenthat stheedisprddestnon bavertké phbymenu,

lists.  To allow the user to see a scenario inits

- whenpdehe user presses the sub menu key, he or she can

be informed of a message representing that the disc
does not have the sﬁb menu.
Thus, according to the first embodiment of

the present inVention, since the disc creator side has

" a higher degree of freedom to create a disc, the disc

creator side can create a disc that the user can easily

handle;

In-addition, according to the first

."embOdimeht of the present invention, a Java ciass'is
 'defined correspbnding tbrthe BD-ROM virtual player
model and the'reproduction Qf.a.play list is controlled
'J  ﬁith a Javd program..‘With the Java program, a multi- ,
 thread prog:am‘cah be accomplished. As a‘:esult, time
 f1ags aue to a_netWOrk access and waifing time-in
"-féqunsa'to é user input can be easily héhdled. In

addition, with the Java program, a branch.prediction, a
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units, chapters may be provi ded. Mvie objects in the
25 HD novi e node of the BD-ROM are stored in file
"scenario.hdnv." File "entrylist.data" stores
informati on 55 about a nmenu such as search points
(title entries) of a scenario play lists that

n
SUIASE A VI Ao AR T B BY Bk b0 AnPLEY by

A e FE Bt
BRI SR BT 3"‘; 9.? s%%%?w%lnld% ﬁ‘?‘ét PRoGHe

icanobe Her&orined” atPhs gh sbg@@rn&tlon that represents
the positions of marks in a clip AV stream are stored

i1r5.pl A¥olhitsfilel Ranidémenpl strdbtihat designates the
reproduction rage of the clip AV stream Directory

"CLI PI NF' Hemteswithprefitvenati ba FLgl e®7) #&##ilel pi . "

Directory "STREAM' stores clip AV streamfiles
meg@e@emenits strugsnrechpprédchpblie mwanssfuld pEofisiegndd
to clip AV streamfiles, they can be easily

@BPrBPaBQH widl BRafApPEribpd. sdﬁb1¢$IQI?E#&Q?aEﬁ###ﬂllY

and " 980884 except for extensions are used for clip
FRRepaay, s EB el M1 e Sl o

| fil h '
Er30B 1P RO RRNLRCH T r 220 oF§ TRBRSaCR o ERPEEIEe! ow
I%'lgﬁegllnr ec%oié/? aceaﬁ ¥ ﬂﬁaiegd Rﬁe%:v‘%lr er &‘itlﬁ m]a%va%@i %%f' one

Pésafagﬁgcaha' £YBkodscilg SyLEGHOTY BDW.

Below the root directory, directory BDMV is

placed. A plurality of directories BDMV may be placed

below the root directory.
Below directory BDMV, two files
"scenario.hdmv" and "entrylist.data" are placed. Below

directory BDMV, a plurality of directories "PLAYLIST,"

"CLIPINF " and "STREAM" are placed.

. File "scenario.hdmv" is a scenario flle that

stores a scenario. A scenarioc has a structure of which

.;a plurality of play lists are‘arranged. FOr example,'a
.fscenarlo controls the reproductlon order of play lists.
o allow the user to see a scenario in its divided
'eunlts, chapters may be provided. Movie objects in the

'HD movie mode of the BD-ROM are stored in file

"scenario.hdmv."

File "entrylist.data" stores information -
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1-6. About decoder nodel 25 Next, a player decoder 100
according to the first enbodi nent of the present
invention will be described. Fig. 28A, Fig. 28B, and
Fig. 28C are a 56 functional block diagram showi ng an
exanple of a structure of a player decoder 100
according to the first enbodi nent of the present

iaRadtht iomentheSushapsr segacdd®@oind® i(Fidder endrdgsd of a
reproduced froma disc 5 |oaded into a drive device

EFSRAHAm PLaFLFStS dhakycomredico AVIERY)y &nfesRtENat
t v d | I th t .
IR o Plionsed Brsthr i NoaSECTabfe s the o
ati fe t d 0Q 10
BT R B HE-BPTKDl SRORRPTeR tadti end data
fula@Ws-Af; Jindiapigdwal portions. of the player decoder 100

.are A tored and controll ed by the CPU. Wen the disc

i s | oaded pRbactheydrbygyHeyreestopQl s0QYN ists! € one
“scenario. hdmv" ‘that describes the 15 reproduction
pueeT 19ktpliay skbsbd8 andohkl! eilentmykisipdata” that
describes the top play list of . the play list group
Thébrmatpone thavepepaedentsi the positiepsodacadrkénin a

~accordance with the descriptions of file
.- tdEpnaVi sthdam" azadstored" int pyaysiidht fiileol he¥* 20pls”

necessary files are read fromthe disc and thereby a

thatedesignatgedtba reprddvetienyspgedotethe Fotip AV

exanpl e, in accordance with the descriptions of file
SEERAUri 0. hdm/" and file

Directqry “CLIPINF“rstores'clip information

files “#####.clpi. " Diréctory "STREAM" stores clip AV

stream files "%%%%%.m2ts." When related file names are

assigned to clip AV stream files, they can be easily

correlated. For example, the same file names "#####"

and "33%33%" except for extensions are used for clip

information files and clip AV stream files.

A Java class file that composes a Java

" program is stored in a predétermined directory (not
“shown} placed below the directory BDMV. Alternatively,

the Java class file may be placed in a directory in the

same hierarchical level_as the directory'BDMV.

1-6. About decoder model

Next, a plajer-decoder 100 according to the'_

'first émbodiment of the presént invention will be

described. Fig. 28A, Fig. 28B, and Fig. 28C are a
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"entrylist.data", noving picture data displayed on a
25 video plane 134 and a second video plane 160, inmage
data di spl ayed on a graphics plane A 132, a graphic

pl ane B 133, and a second video plane 160, a play Ilist
57 file, and so forth are read fromthe disc. In the

E hlctlBElgﬁ.l 'bgocr:ﬁd%.hé%#nl ?hoﬁ&ﬁbeén e&%@gié%ks read

execut e oW ng descri anong

U&Qﬁ%tu?.edéka t BahyBLeabeadetr 26ht BEcHratngStsCRHE

such as noving plcture data, sub pictures (subtitle
¢arat, edbdaimeHRdodathet Prbs8RBULHVBRLEBAL | NUIg Dayer
processed are referred to as real tinme streans. In
desbdast 1000AnteepretsNRatat fepr6luasdseeo@r aodistes, .
play list files, 10 programfiles, part of noving
pbafiadesntet al Arpiret deesce andtsshosniat autpats dan ndv
need to be continuously processed are referred to as
§huddof¥jders. sTheawt bhat ocdfpesssanecenbert. i and
menory or the |ike and expanded thereon. Store

‘8blevsstBeonseri kot hetaEastivels aBeprbectBR OBkt AV

necessary. The player decoder 100 has two systems of
?Fﬁﬁ?mchannels that are channel (1.) and channel (2).
A store

the input a%elé]f ]é) s t Iﬁr)ﬁe‘}%’tf E%{an(fﬂn‘f%r ]]n%%?gﬁeo
SPpEToL iR oy o w’?oﬂ‘ﬁggob%%‘{’#ﬁay%ﬁe ool A, et

_f%l%feﬁ{ %k?idﬁé’fpp&%ﬂ; r@ftﬁzétl?laﬁ&éftc@é@dé@cﬁtﬁ

esent 1 nventlon rea

are monitored and controlled by the CPU.

When the disc is loaded into the drive device -

" (not shown), file "scenario.hdmv" that describes the

reproduction order of play lists and file

fentrylist.déta“ that describes the top play list of

- the play list group that compose a menu and a title are

reproduced. In accordance with the descriptions of

file "scenario.hdmv" and file "entrylist.data", other

- necessary files are read from the disc and thereby a

content recorded on the disc is reproduced.

For example, in accordance with the

descriptions of file "scenario.hdmv" and file

?éntrylist.dataﬁ, moving picture data displayed on a
video plane 134 and a second video plane 160, image

data displayed on a graphiés plane A 132, a graphic

plane B 133, and a second3video plane 160, a play list: 
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stream and part of store objects that are input to the
25 input termnal 202 are for exanple MPEG 2 TSs
(Moving Pictures Experts Group 2 Transport Streans).
Areal tinme streamthat is input to the input 58
termnal 202 is not linmted to an MPEG 2 TS. As | ong
as a real tinme streamcan be transmtted in the unit
éfllea pagkEo &Rathukirepreréd frpmhthedddsgat aln atke ofull
% still_ picture data, or the like, a stream.that
PE? 81lgnofh&ilfothal S5ATEE PnBUPYTAR iFi 5ep8i ARY a
Pl D fllter 110 that will be described |ater is used
ggegut gnultlplexer that derultiplexes video data,

audi o datay, shilEoPioiups §8LgrigEibhe Liks, Whsn, the

rotati on spée e di's EVICE

SC IS I NCrease

* aaeaeegs@ aeglﬁéaapkfohw%ﬁe gﬂgcthstréggg LﬁéﬁS£§r

rate of the I ng

: aae&ag) pistubar ahbg,t YAbsystensesf (5h8 chen8esstall) ana

fromthe disc can be perfornmed in tine

gouhai @athashat 3holdtbet BOnEYBLEHEDy HHEcEEHPEd are
channel (1) w |l be described. A store object that is

. refetred tbeasineal timeistreddd.i S nuttdasts swirt-ch

circuit 102. Wen a programcode of a Java file, an

Eend thue opeta s@ohpas cscamaniactlles s phapclist ofidles,

script, an HTM. 20 (F%per Text Markup Language) file
P%‘PQ’&@FH)@WMSHPQ"C oHrMeFENG | RECHATeS st Dbl bpetures,

&ﬁ the sw tch CIrCUIt 102_sel ects an out put

eiapd gpke Rt do ot Rerd ot c%%lec‘?%“s‘%‘lﬂ‘é'ﬂlifn a

8%5%%5%@ EgréQééferred to as store objects. The store

objects are stored in a memory or the like and expanded

thereon. Store objects stored in the memory are

processed when necessary.

The player decoder 100 has two systems of

input channels that are channel (1)} and channel {2). A

store object is input to an input tefminal 101 of the

input channel (1). A real time stream is input to an

Ainput terminal 202 of the inpﬁt channel (2).

Alternatlvely, a store object may be 1nput to the 1nput

termlnal 202. ,Accordlng to the first and second

embodlments‘of the present inventioh, a real time
stream and part of store objects that aré input to the
input terminal_zoz are for example MPEG 2'Tss_(MQving
Picturés Experté Group 2 Transport Streams).

A real time stream that is input to the input

- 58
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On the other hand, when inage data as a store 25
object are input, the switch circuit 102 selects an
output termnal 102B. As a result, the input inmage
data are input to a switch circuit 103. Wen a real 59
time streamthat is input to the input termnal 202

t tai.n i L,sgpha 0 ics
SRERARn, 399 35" phEdindRkR T ahTMERGSE Thn G TS

ais’ QUIrka103:1 78! GekaadnchAPBE teRALAZL L334 Iﬂ%ogﬂﬁgeof

5 data that are input fromthe swtch circu
at paefeiNandacRilenpscREbl 66 th0Piabbkaut 56, awhe8 haRLE
data di splayed on the graphics plane A 132 and the
gtaphi pscphiggedBta33oar €heCOikai N&@dstAed@ml €BAtt hAB
streamthat is input to the 10 input term nal 202, the
anptbhbrcformat &88 bel dnpatan At nphiis terinithala 3B, As
aresult, the image data are stored in the contents
bilter 106. thatrwidbj bet described lateheisodeeBuaseca
104 and the contents buffer 105 are read when
fAepaitipiexnpn Shapl femulsiplexesuyidaeddatangapdigeodata,
e | e data_of the store ob%ect stored in the

The

ﬁgﬁ%LnP ChiFe fatds %?et%?s%lﬁ ppried to a graphics
decoder A.116 d hICS dec 117 thrpu
swtch cir r}l '11?)‘}3 SI%%%‘ge"cﬁ 1519&? gtth

&Er%%ér’ an?{é,crl p %jfo%éé%]‘g#%6e§%a%%éat&3#é;p 1?%2% :

f@g@%féng@@prm Sl ¢ @cwﬂﬁcﬂ{aﬁseﬁe the,

I ncl udes "a sound player 10 t hat can

ﬁEﬁ&&ng operatlons‘for the two systems of the channels

(1) and (2} from the disc can be performed in time
division basis.

Next, the system of.the input channel (1)

‘will be described. A store object that is input to the

' input terminal 101 is input to a switch circuit 102.

When a program code of a Java file, an ECMA (European

Computer Manufacturers Associatibn) script, an HTML

(Hyper'Text Markup Language) file (or an XHTMIL file),

Aor the like as a store- object is input, the switch

01rcu1t 102 selects an output termlnal 102A " The 1nput

program code is stored in a code buffer 104.

- On the other hand, when image data as a store "

object are input, the switch circuit 102 selects an .

output terminal 102B. As a result, the input image

data are input to a switch circuit 103. :When a real

59
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The nmul ti medi a engi ne 106 may be conposed of 25

i ndependent hardware. Alternatively, the nultinedi a
engi ne 106 may be acconplished by a process of a
predet erm ned programthat the foregoing CPU (not 60
shown) executes. The XM parser 106A has a function
for parsing an XM. (Extensible Markup Language)
gémanshrean | ghakiol § i BrPUE hke Yihe phhRRy SRy 20%0

BAR6 BOC FEREa b GLRaFE ATOE SLRRIEIRS (o <P L Hhie.

1 i ;
Plassiantit Bl med il Hiaer debbucts o b
§%§%§§€Lf§%'%%%%%ﬂ%§%?r b?é%%§%1 anyECNﬂ?sg?¥%EFm§ﬁd
ggté%& abel CHNYEE tﬁéﬁ{eﬁ%e | 4% Or Sif PR Me T Mg S

at can be execute pl ayer decoder 100. The

 GE@PI Con £ Nslek €dn A9 G5u desodass . | mage data and obt ai ns

a format that can be expanded on the sub title plane
11 and t ha.ijteaildes waneinkaye Hathaimpliayeeticn dig ne
106 performs processes for the XM. parser 106A the
graphi pos geYand A ni32 ped ethe GHhigsl planghpld T are
renderer 106C with-a work nmenory of a buffer 109. For

. exabplred tire XMephrisiare 1R ah dhathd s g rihn

interpreter 106B .use a code buffer 20 109a of the
npyiertepoinah 2Qf apiie SWididerdragde L9t selpcts an
graphics buffer 109D of the buffer, . 109. The.. . bhuffer
BN | RF AL 3By £ 8t apEPFUL t105B AEPIS: §AEE St

R A4SEY R Yol d SIS Hs St ELB2e Buhbsts

stored in the code buffer 104 and the contents buffer
105 are read when necessary and supplied to a

multimedia engine 106.

The image data of the store object stored in

the contents buffer 105 are also supplied to a graphics

decoder A 116 and a graphics decoder B 117 through

switch circuits 107 and 108, respéctively,

The mulfimedia engine,lOG includes an XML

' parser 106A, a program/script interpreter 106B, and a
‘Qraphics'rendérer IOGC. The multimedia engine 106 also
.includes a sdund piayer 106D that can handle audio data.

' The multimedia engine 106 may be composed of

indepehdent hardware. Altérnativgly, the multimedia
ehginerloﬁ may be accomplished by a process of a

predetermined program that thé‘fofegqing CPU-(not
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buffer 109C that stores the parsed result of the HTM.
25 docunent by the XM. parser 106A in a hierarchica
tree structure, a sound buffer 109E that stores audio
data used in the sound player 106D, and so forth. 61
When necessary, the nmultinmedia engine 106 reads a
avan)r egeamctsom t he code buffer 104, inage data
fromthe contents buffer 105, and so forth. Data that
are storedThe Xk pafeebuifer HAd anflurdeieonfents 5
buffer 105 can be stored in the code buffer 104 and
phrsivgnaenK¥MLb(EkeensdblaenMatkubel.dnguape ofecument.
unnecessary. Thus, data stored in the code buffer 104
drdadfatiennt EhesX¥hLf parsepns51e6A ¢anrapeat pargerandiTML
and used when necessary. 10 Beside the foregoing

daeamenf oand| ap KHTHL @ﬂamﬂ%n&oe Arg HIM; Sloimgndl @ngh
Shorntal focoiant nafsednby oR6 M Sirags Bapre
CoPv e R R BBEBnERTrerToe  herhbte FESE Ieh, P HREHIESE
BYcEib plafar Refoalr 0067 Wild driforifldyile OF O
WtérpRet ér eDgkB eaﬁgﬁyéég el Vesv 4 ea?@gmmd ¢S4 dnark)

renote control commander, a pointing device, or the

prégrand RerEoMASser 2Pt Praﬁﬁ’&t@d g G¥eeh PErRE esSndeéxrt ¢ Nchem
user input. The user, input is suppliedto the

gmﬁ@hr@SpﬂEﬁbd@rfdrﬂéfb tieet g cexamoosteroB tie,
an audi o decoder 118, an MPEG video decoder 120, and
playst olecedeicl0d2]1 Theatyraphlics renderer 106C decodes
image data and obtains a format that can be expanded on
the sub title plane 11 and the graphicé plane 12.

The multimedia engine 106 performs processes

for the XML parser 106A, the program/script interpreter

. 106B, and the graphics renderer 106C with a work memory

of a buffer 109. For example, the XML parser 106A and
the program/script interpreter 106B use a code bufferxr

109a of the buffer 109. The graphics renderer 106C

uses a graphics buffer 109D of the buffer 109. The

_buffer 109 also includes a font buffer 109B that stores

font data used to[display a character string, a tree

buffer 109C that stores the parsed result of the HTML

document by the XML parser 106A in a hierarchical tree
structure, a sound buffer 109E that stores audio data

‘used in the sound player lOGDQ_and so forth.
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be described later. 25 Inmage data processed by the,
graphics renderer 106C are supplied to the graphics
pl ane A 132 and the graphics plane B 133 through
switch circuits 130 and 62 131, respectively. In this
exanpl e, although imge data supplied to the graphics
plane A 132 and the graphics plane B 133 may have

several foWhensneoessaxunpthetmolPiGefidanangingelPéin

| ength format, and the 5 JPEG format, according to the
§B@§§nﬁ-ﬂﬁW@n@W@ﬂramhéromoFﬁﬁt§°@ﬁeP@§f95ré°ﬁotlmage

limted. Timng at whi iLmage data are I
tdéttah§rﬁF"aﬁQ§ P@2t§M51§§fF§r &Sﬁ?reﬂ ea°b§°r-§§?p Béta

BT L e bR e
ﬁg?%%@tﬁbb %%e%%gEeFé ﬁ Eﬂgtc B%fggsib5sgﬂd ﬁhe

t 6 Calse i 0 Sé one 0
Ie
ihoteelras 136 oty el 0 akoctsagiesioe

@qupeﬁﬁQE”b%bEﬁa bhepdbngoasdpleree foat Andaltkew se,
the nultinmedia engine 106 supplies a control signa

. bBnReAteSBAFSERIrONOBr 08ASHEr répdathdily wehll hrd used

described later to cause it to control an output of "
@aheaudeoeskaggm The nultinedia engi ne 106 reads a

Java 20 programfroma ROM (not shown) or the |ike

and generBessdeblket fBORIGIRP| Ggea. obhe HeuhtdmedEi a

engi ne 106. The nultinedia engine 106 reads a Java

pnsgnanﬂOﬁr§ﬁﬂ@ﬁef@§dexeepiera&oECMﬂwﬁﬁrhEEe§§%¥?d in
bj e

ghe code buffer 104 and executes it. When necessary,

the multimedia englne 106 can read another ECMA script

and an HTML document (or XHTML dodument) from the code

 buffer 104 and execute them in accordance with the

description of the ECMA script that has been read.
In addition, the multimedia engine 106
recelves a user input from a remote control commander,

a pointing device, or the like and performs a

. predetermined process'for_the eser input. The user

. input is supplied to the graphicsfdeeOder A 116,ethe

graphics decoder B 117, an audio deeoder 118, an MPEG‘.
video decoder 120, and a syetem deceder 121 that will
be described later.

Image data precessed by the grephics renderer:

. 106C are supplled to the graphics plane A 132 and the '

fgraphlcs plane B 133 through sw1tch 01rcu1ts 130 and
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conposed of a Java programthat has been read fromthe
25 code buffer 104 registers an event |istener
to. obj ect BDBasicPlayer. As described in Fig. 15, on
the nultinmedia 63 engine 106, object BDBasi cPl ayer
transmts an event to an object conposed of a Java .
RB2Yr 2EkpBatibasybee rapd dfampide Lodeodyt fielagds
corresponding to for exanple a 'user input. The object
axeautapplheacesr eaROGEAPE 6s npLARE. ACDB2CANd the
BDBasicPFayer detects a status change of the player
geapHecs1p0an¥hBnlsb) may BbBassePergerfohmstslefected a
predet erm ned status change, the object generates a
epampipohbenBNevEatmaThetlhe| runelieng thgf pemat pGand utles
a nmethod corresponding to the event to 10 control a
dPEGeformpte faocerdhagnyo shle cBEASPREt iBYeRELOR hethe
Elayer decoder 100 so as ;o_gerforqla repr oducti on
ortabs therend arecnofekimited. syiimdRdhiat mrichy e

channel

C 2 i |l be. described. real _fjime st m
{riage; debdrars netrnbich thre elenSe Lt End {8 e

- Geas ATy Chud el Buidala 14 8hnd 188 o) Tt rom e

transport C 119 o Nen VBES A et qgﬁﬁﬁ{ eam
and det ectisjt?agn&%:f r?r{)'uftehégpl ttlalemessﬁa[eam r'oémltﬁ]de'
SESHEPOL t?&ﬁte%&i - sTdiea TR Bd 14 t9FesdPrdifod SR S50t he
Input real tinme streaminto corresponding systens for

B9 e RABNSDPT tbPaddRirived acts dapw ecamdd itheto select
attribute of the stream Wen a transport packet is a

Grecket the Wi ddéo 134, the sub title plane 134, the

second video plane 160, the graphics plane A 132, and

_.thergraphics plane B 133 and perform alpha—blending and

so. forth. Likewise, the multimedia engine 106 supplies

a control signal to a presentation processor 157 that

will be described later to cause it to control an.

output of an audio stream.

The multimedia engine 106 reads a Java

program from-a ROM (not shown) or the like and

generates object BDBasicPlayer on the multimedia engine

' 106. The multimedia engine 106 reads a Java program

from the code buffer 104. When necessary, an object
composed of é Java program thaf has_beeh réad frqm'the 
code buffef 104 registers én'event'listener-to objec£"
BDBasicPlayer. | | |

As described in‘Fig.:15,-on the mﬁltiﬁedié-'.' 3
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i mage data of a store object is contained, the 25
transport packet is tenporarily stored in a buffer TBn
111A. The transport packet is read at predetermn ned
timng and input to the switch circuit 103 through the
64 input term nal 103B that has been sel ected.

Thereafter, the transport_packet is stored in the
eRFLRAt L0Buf PRIeCH BPRAFI Yol SHRnEnles ramievans, to

the PIDfilt 110 h det t hat
TRaRRPEFE RSO of iaCaPTET e GERat fips Deckt read

FESRLEAE, F«?% 4 el E’@* SPFEaRIReHE PO defannte a
: .
Flor  Sibud® AR, RS dsS cHBA ot pelblitlitla 1o
ﬂ&w@ut o el @nala%%ptﬂa%m Fetheer eleaked ch@ge

transport packet is supplied to the graphics decoder A

- dA6chdrergiest e SoMd€ N 6 I Cwhlenl @Bjetite BBBARAICPI ayer

decoder A 116 renoves header information fromthe
Isakp pd e sk tedins pard daataeinediectans diamyd, tild eblat
contained in the transport packet, and obtains imge
ghnerdtes aulcdrtdsgomiingheveds. The mudidmedidnacagéne
input to an input termnal 130B of the switch circuit
1By e pamiddiad adrrefngiiting gloartdien evEslt thier ough
the switch circuit 130. In addition, the 20 inmage data
SRRt ARl &k gEd %QQaQﬂQﬁﬂﬁh9¥ﬁﬂ éﬁ@-@@ﬂ?Bquﬁ%ﬂﬂy?f
the witch circuit 131. Wien the PID filter 110 h
Yr?é?j dacaden; HO4 S5l PEEEAT™: GhigpRoduc Son.

: nq'.prc; % datt eI Risc. o

Next, the system of the input channel (2)

will be described. A real time stream that is input as
‘an MPEG 2 TS to the input terminal 202 is supplied to

the PiD filter 110. The PID filter 110 extracts a PID

(Packet Identification) from a transport packet of the
MPEG 2 TS transport stream and detects an attribute of

the stream from the transport paCket. The PID filter

' llo'separates the input real time stream into
'correspondlng systems for each transport packet in

:;accordance with the attrlbute of the stream

When a transport packet is a packet in which

1mage data of a store object is contalned the

transport packet is temporarlly stored in a buffer TBn

111A, The transport packet is read at predetermlned

tlmlng and 1nput ‘to the sw1tch CerUlt 103 through the_
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accordance with the PID, the transport packet is 25
tenporarily stored in a buffer TBn 111C and a buffer
Bn112C. The transport packet is read at predeterm ned
timng and input to the switch circuit 108, through an
65 input termnal 108B that has been selected. The
%gﬁ%p&?&mﬁﬁg}'ﬁeiobﬁ tHaRr! had Bthhée%éFEEldCS ¢REPERELEr,

t hroug e SMAtC circuit 10 he graphics
@ﬁeOGEanB?&H pEBRYESibeadere® mf@m@vémaeﬁt@nbﬁﬁeer
suppl i ed transport packet, decodes graphics data

¢0Bt ehpedgh NthdeswvivBRpoLtcaatked3. and obtains
graphics data. The inmage data are input to an input

- termnal TWidh ofhd RIBWEiLteritlilad 3letgrmined that
- predetermned timng and expanded to the graphics
- phentragsPpuBpacketghonhainni suh tltlbei datg1in| n

addition, the inage data may be expanded to the

arephierce| wihth Ath8 PIP iy BRGHTFARSROFE PAGKeE1F 131,

The f f th h d d 6

rarﬁg@?é?%i:??a?%%dﬁ%ﬁ?? heF e iRuL LB (i of phfker oo
117 t

LPe e, aPahsBor G ERTTAS Hodshd 35 ﬁ&e%eefeﬁm{eed

- Laebendently top&;aéﬁe Pien ! ¢S LR PotELbl 2,

ahd graphi'cs data can be in

2 t smegRd
grig gi csrdﬂ}:oder' ﬁ%ﬁ Ee %é%rgrbo%%%ﬁn%?dl vi si on
adéx Vid td@hpl ByS et HAPHIES desoder A

_‘eX|sted en the PID PTter 110 has determined that
1te theRsperthe atketcls ofipdwst 407 0 data in accordance

The graphics decoder A 116 removes header

information from the supplied transport packet, decodes

~ sub title data contained in the transport packet, and

obtains‘image data for sub titles or the like. The
image data are input to an input terminal 130B of the
switch circuit 130 and expanded to the'graphics plane A

132 through the switch circuit 130. In addition, the

image data may be expanded to the graphics plane B 133

through the sw1tch 01rcu1t 131.

When the PID filter 110 has determlned that

pthe transport packet contalns graphlcs data in
‘accordance with the PID, the transport packet is o
:temporarlly stored in a buffer TBn 1110 and a buffer
;Bnllzc. The transport_packet is read at predetermlnedr

-‘timing.and'input te:the switch circuit 108 through an
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with the PID, the transport packet is tenporarily 25
stored in a buffer TBn 111D and a buffer Bn 112D. The
transport packet is read at predetermned timng and
supplied to the audi o decoder 118. Audi o data 66,
contained in the transport packet is conpression-
encoded in accordance with a system based on for
drpupl terminaPER 8B hthatdhas deeedefetasteafso s f or
exanple a 5-]linear PCM (Pul se Code Mdul ati on) audio
geepdRPri1BackehelauaVBPHERAdEP T FERRVLSS HeGeReer B

f t d d
LD rorBEerdh. eheohettcn, APbcutt aiBht ained 1 n the
t t ket d bt ' .
1Ba$ﬁ§°|r. , a‘? Frapilis SR B Lo a AR
ﬂﬁb?m%f&%f/r Stﬁeesﬁ ed Ctides @f‘@sﬁﬂﬁ]@ét OMgecodes

processor audi o e pr esen atli on processor

' §§Zpﬂﬁé§ datl e@@ﬁ@éﬂé‘&dlﬁffﬁéttéﬂ%ﬂﬂdpé&cei ordmgt o

1 near PCM audi o data under the control of 15 the

B‘Hf&iﬂﬁg@?aﬁ'ﬂﬂbﬁedéﬂﬁr e refEdd ddradaire dnput to an
obt ai ned”from an out put term nal 158. Wen the

BhputitémiiddD heEB def eriie newh tdtatcitdueit riasis por t

- packet contains noving picture data in accordance

picdetdeniid] timing casdoripyaiddite stiR) grapivics iplane
stored in a buffer TBn 111E, a .buffer MBn 113, and a
But3drtiERmMA 4the cswil beh prisera il m Hed tIFlmaﬁglltlaﬁd the

.supplied to the MPEG vi deo decoder 120. The novi

w%% rdata ey hterRaRisd thethe eﬂﬁﬁ:ﬂﬂ’tc% Iﬁa‘sf*z

bee
through the switch circuit 131.

The function of the graphics decoder A 116 is

 not largely different from the function of the graphics

_ decodeﬁ B 117. In other words, as a model, there are

two systems of graphics decoders that independently

_operate. Thus, it is considered-that sub title data
" and graphics data can be indepehdently decoded. In-a '
‘real 1mplementat10n a high speed graphics decoder

, would be used on tlme d1v151on basis as if two v1rtual

systems of graphlcs decoders exlsted
When the PID fllter 110 has determlned that

the transportjpacket contains audio data in accordance‘

"with the PID,dthe transport packet is;tempo:arily'

stored in a.buffer.TBn 111D and a buffer Bn 112D. The

- transport packet is read at predetermined timing and "

" supplied to the audio decoder 118;'"Audio data
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conpr essi on-encoded in accordance with the MPEG 2 25
system The MPEG vi deo decoder 120 renoves header.
informati on fromthe supplied transport packet,
decodes 67 noving picture data that has been

conpr essi on-encoded in accordance with the MPEG 2
&»ﬁtaﬁneandnobhain&ahapertbpadk&@vhagcahgkéégisﬁta-
The noving picture data that are output from 5 the
BREGdeddén decogdand2Owath anpybtem Basedpoh f£derm na
124A of a switch circuit 124. In the switch circuit
ez2ampieovihg MPEGuUre data that are output from the
MPEG vi deo decoder 120 and novi ng picture data that
are out putThe opndhe ¢erederdl b8 calpmeravefer eexample a
sel ected. 10 The noving picture data selected_at

- b%@ﬁ@%e?ﬁwnéaulﬁﬁnFﬂeeaM%dPﬁﬁﬁ%OPb audip i dacader Ihe.

Iane to which the noyin

- ch.123 t
%P%tav‘élaa?%goagi i%ﬁaﬁa@ave riaor nbnjﬁ?{?P%F’eWBa 2

8 R0PL DL SR BLAREed b 1367 Moaes
éfé“&@?g EoRtaihdE 4 aﬂﬁ@o{%%ﬁgﬁgfﬁqﬁ§@%€%ns L System

ormati on In accordance w transport

aﬁﬁgfﬁs'f1n§&99¢¢ﬁdaﬁéiérﬁh§d3te”’dECOdef 121 t hrough

buffers TBn 111F and Bsys 115. The system decoder 121

renoves 20rHead@fed frMehidin fdomm tHieats Wl igtput
transport packet and extracts the systeminformation

fiivem efi@naudie dedgedem 114 oaimtirqmt steud ied to for

exanple a CPU (not shown).
presentation processor 157 for audio. The presentation

processor 157 adds a predetermined effect sound and so

forth to the linear PCM audio data under the control of

‘the'multimedia éngine 106. The resultaht_data are.

_ obtained from an output terminal 158.

When the PID filter 110 has determined that

the transport- packet contains moving picture data in

accordance with the PID, the tranqurt'packet is

temporarily stored in a buffer TBn 111E a buffer'MBn

ll .and a buffef EBn 114, read at predetermlned timing,

and supplled to the MPEG v1deo decoder 120. The mov1ng

'plcture.data contained in the transport packet‘hés been-

compression-encoded in accordance with the MPEG 2

' 5ysfem.

' The MfEG‘video decoder 120 removes header.

information from the suppliedftransport packet, decodes
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| mrage data on the graphics plane A 132 are 25
supplied to a palette 150. The palette has 256 col ors.
The palette is referenced with an index. RGB data are
output. In addition, intransparency data al that is a
68 paraneter for alpha bl ending is extracted. The RGB
datg are.c nvert n%o YCbCr . data by an RGB/ YChCr
@8H&@ﬁtPﬁ§ Srecdpta1iatThasveser caupgesidopngncoded

tr y a. al sypplied to_t

ﬂ LRLARALGLE WQ%E tfe %&EG ? R % afa oﬁ ?Rgaépgpﬁagg

esent at1 on processor

aﬁﬁe é%%n r?§C%H$Eehgg to a palette 152. The palette

ette is referenced with an

'lndex As @nteading Gl agat 8 9H£9u$re|6h U P8

I ntransparency data 10 a2 is extracted. data
#he MPREcktiadoi Ab8oYEBCL20data bypan E@BéXCb
converting circuit 153. The YCbCr data and t
tarmanapaiensyoflahase2tahecsuppitet240 tihe the sw1tch
presentation processor 155. An output of the video
piuaeit3a2is mapphgepictdreodaba phaseatatootput from
Erocessor 155 through an up/down converter 154.
hecMPEE, videoudpreder 1@ aedonevikdepichizeedatd that
gplled to_ the presentation processor 155 through a_.
dOWRPRBNTEPR e hQGTulq¥mﬁ%b?d%ﬁﬁﬂ%%n%%§t%ﬁe]Eﬁ@?%F%ﬁ

t.that, 20 ts | ut f_th
%%"rﬁémwi‘me R 1 SEHAETE BASSHE S D

%ﬁélnaé 5 fln éqlf%%geqﬁ'CPﬁg oluhg gatgto_

- selects a video plane to which the moving picture data
are expanded. The moving picture data are developed to

. the video plane 134 or the second ﬁideo plane 160,

When the PID filter 110 has determined that

the transport packet contains system information in

accordance with the PID, the transport packet is

supplied to the system decoder lzi‘through buffers TBn

111F and Bsys 115. The system decoder 121 removes

_'header information from the supplied transport.paeket

and extracts the system information therefrom. The_

"system 1nformat10n is supplled to for example a CPU

'(not shown)

‘ Image data on the graphlcs plane A 132 are

-Supplled to a palette 150 The palette has 256 colors.
iThe palette-ls refereneed with an index. RGB data are

.oﬁtput,” In addition, intransparency data al that is a

_auss :
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resol ution. 25 The presentation processor 155 perforns
an al pha- bl endi ng process using intransparency al of
i mpage data of the graphics plane A 132 and
i ntransparency a2 69 of the graphics plane B 133. In
addition, the presentation processor 155 alternately
Pelrenies eautfiout @ lpbfa-blendidgo pl ane 134 and the second
vi deo plane 160 for each pixel so as to acconplish
tilge efxdregdiedyg 5ThecRGBedahapace ucenventedonnto heCwar |
paper display function, and so forth. In other words,
gadap b¥s ant BEBIYCHCE 66B5eTting sdrentis 1Ad.i nBye HAGT
of the video plane 134 and the second video plane 160 -
wWets angyitheh 1Pﬁ6ﬁn§ﬁém)10§od§©aaglt argenvpaildedngo the
mage data and the inage

gg?ﬁeagaFﬁgngpﬁﬁﬁP%§°ﬁliﬁé *A 132 are conbined in

' d , h
?ﬁ%;”e e X R SB%‘%%%Ci\casaf%ﬁ iiaéﬁ?on

bhpi TBaeLd3hapai ckRE 9530N! s, RLANGE, 160, 1 8'dozoms

@ne bafegféphgC§e9£§enée&3319ﬁvsnbfﬁaeseorfweéi fésult
accordance with the intransparency a2 that has been

REB dabatéee buBgetdatmh fading o amm&s&rm eyl dhta
The imge data of the graphics plane B 1 t he i mage

dat 8s 20xofatbed gr ane R @ Arlﬁ%dxﬁ#&rﬂéd | @ tdatydhcr

~and the inmage data of which the inmage data of the

datiz ooyl 2meRGBAYCHOY ¢tmvertingl vivewi bl 152. 16hehHhHCr

. been. conmbi ned are obtained froman output term na

d&ea and the intransparency data a2 are supplied to the
presentation processor 155. '

An output of the video plane 134 is supplled
+to the presentatlon processor 155 through an up/down

converter 154, Likewise, an output of the second video

_ plane 160 is‘snpplied to the préSentation processor 155

through a up/down converter 161.

The up/down converter 154 is .a circuit that

‘converts the resolution of the image. The up/down

. converter 154 converts for example a HD (High

Definition) image'having-a,high réSolution into an SD

'(Standard Deflnltlon) 1mage haV1ng a standard

‘resolutlon.

' The‘presentation prOCessdr 155 performs an

'_1a1pha blendlng process using lntransparency ol of image

: data of the graphlcs plane A 132 and 1ntransparency oz
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The presentation processor 155 can performan 25

ef fect process for image data in real tine. In the
foregoi ng description, each portion of the player
decoder 100 is conposed of hardware. 70 However; the
present invention is not limted to such an exanple.
For instance, the player decoder 100 can be-

&Eb&ﬁﬁlgﬂﬂQ9 £1§P@b§é§3§f soht adfétipn. t hhe ease

Pre et Aol BocestyT 188 AligERede ddgglfﬁgggg;ltteé‘ts
BEF AR, AR D e 130 3?*??3@&3%8%% 03&56%181%8 e
VEECofieq A09ichel 0 JRUG SOIPOREd L cgaer e,

The rest t he p ay
P REe 1 nlPiAth-RIERRCERBh , C%Hae%a&ﬁePagapuaﬁépisyl ce

to execute the player decoder 100 tha conposed
glinethyn , sahtwabe rek-ta.conbi nati on of hardware and
software is recorded on a recording medi um for
exanpl e a I£>6&h@r(ﬁbﬂ@ﬁcttﬁbSpréﬁeﬂtﬁhidnNﬁﬂﬁéyésﬁﬁd

~supplied therewith. 15 The CD-ROMis | oaded into a

UB5RerlLdcisetbe fmagecdapatef thei videdhplpnegiasm and
recorded on the CD-ROMis installed to the conputer
gaei second wideguplanehd60f@ithofngwhptebebrotaghoun) so
executed on the conputer device. Since the structure
Bf FﬂeQ%BﬁﬁﬁF%r°H%vPé%°?s°§01%E9¢ RAbAn, Thee image data

SRS SR S W %m?&zgé’éﬁ%&%mé Ryt
ﬁ%@%}e Singégégﬁeﬁbesent V%g%%ggaxgparéhcy al set

to the image data of the graphics plane A 132. In

addition, the image data of the graphics plane B 133
are combined with the image data of which the video

plane and the graphics plan A 132 have been combined in

‘accordance with the intransperency a2 that has been set

to the image data of the graphics plane B 133. The

image data of the graphics plane B 133, the image data

of the graphics plane A 132 (sub title data), and the

.image.déta,of Which.the image data of the video'plane:'

134‘aﬁd the'second'Video plane 160 have been.eombined |
are'obtained from an outpuf termihal 156.

The presentatlon processor 155 can perform an
effect process for 1mage data in real time.

' In the forego;ng descrlptlon, each portion of

the‘player,decoder 100'is composed of hardware.
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enbodi ment, a player nodel is described with a script
25 | anguage called the ECVA script. The ECMA script is
a cross platformscript | anguage prescribed by ECVA
(Eur opean Conput er Manufacturers Association). The 71
ECVA script is based on JavaScript (registered
tHoartanear, k thel iporeSEit  davwvieptt ilogs iz alods @ iafiftied tty wivich
an HTML docunent. In addition, the ECMA script is

@xp eFaapdfe .deFpri ipstangenathe bpé@ygr deceder hbOECHN 5
script can be suitably used for pl ayer nodel

Réc @F&W@lﬂ@hﬁ% ngr & doGaffee s cﬁpf%anfesc Anpdfijsn case,

ol piager gl %a@&dﬁ'«—?x'p%eep%%%e%'eﬁésaégfcmuasﬁ
10

3avutE” "i‘gt%éﬁgﬁ@'ﬁi%a P REEEER et Sudn o BO e pe

sﬁ og,piigpg B;/,ﬁgt esﬁxblﬁ\%%ﬂ' R Lgrhagﬁaegga gEgware.

present 1 nvent

ya&.«naxam b, pkhhaaaaﬁseaeeaasé g&at BRaECHE ﬁﬁﬁbp{ugéo '

| ed the UMD (Uni ver sal la Disc, registere

aéadaa_&r k2oVindgOobst éBﬂﬁerdTBE nSSHRFePaArEhOTrddie 4D
vi deo standard is called the UVD video script:

- shanpgaager2ddcodboul 00Maayi HeocsinpodaddoFi s65twhpe.

easy. under st andi ng, the UMD video 20 standard

appl i cabl eAtprodnean etoat] caoels neiné  odmpiteer plesbee to
invention will be described. Fig. 29 shows a |Iayer
execieter thef plaveyMiegddey t0Onthat. iTheompgeed of only

structure shown in_Fig 29 corresponds to the
29ft¥are cor a combination of hardware and software is

 recorded on a recording medium for example a CD-ROM

(Compact Disc-Read Only Memory) and supplied therewith.

The CD-ROM is loaded into a CD-ROM drive of the

computer device. The program recorded on the CD-ROM is

~installed to the computer device. As a result, the.

foregoing process can be executed on the computer
device. Since the structure of the computer device is

well known, the descrlption thereof will be omitted.

P Second embodlment of present 1nventlon

Next, a second embodlment of the present-

o 1nvent10n Wlll be descrlbed. Accordlng‘to the second

embod;ment, a player model is described with'a script

"language called the ECMA script. The ECMA script is a
cross platform script language prescribed by ECMA

‘(Eur0pean Computer Manufedturers_Association). The
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shown in Fig. 1 according to the first enbodi nent. In.
25 the UVD video standard, three layers, a script
| ayer, a play list layer, and a clip |ayer, are
defined. Corresponding to this structure, streans are
nanaged 72 In the UMD video standard, video data,
dat ta tga& have bee
Vi ng

Ex A
Beandbaie) = s i e S A A ot s%gelg&rréwj%eth
MNRE(prHL ab&ﬁﬁEth WH Ghditei ol d8Ghe 3420.s ABS Ul

title elenentary streams have been mul tiplexed is
6aphBledofCEPiMNVNG! 6LBFinAl CbbPedls St IMRAIB,| Thel WCeh
inaclip AV streamfile. Wenever a clip AV stream
fsci':ﬁaptSc&ﬂ becsuideably asé@ fof oanmplaper fmédels al so
created in the relation of one to one. A set of a
gtecprdingotonthenpiesentiniheentiomwspondi ng clip AV
stream file is called a clip. Aclip is a recording.
uni t of dot= demgripred U5 Ffjel:orib‘-e‘d- dighe&h .sandrids-
roduction order of clip is managed in the play.

$5G FIYEe EhatmiLtHiedib@nging clOGILR | iR PIKES ay

| #%%5%' TR ream anaaTa e e e@%@rﬁ»f setipt,

Gt o1 ) g i e 34?5,
éﬁbé&ﬁ&f‘tof‘nﬂl@?ﬁger&o'ﬂvé%% I epr es_ent t he

reproduction rang f-a clip play itens, clips
can be repQEGd tARhe SIRlondleibodiment of the

present.invehtion, the'standard using a script language
based on the ECMA script is called the UMD (Universal
Media Disc, registered trademark) video standard. The
script part of the UMD wvideo standérd is called the UMD

video script standard.

2-1. About UMD video standard

First, for easy understanding, the UMD video

standard applicable to the second embodiment of the

~present invention will be described. Fig. 29 shows a

layer structure of the UMD video standard. The layer

‘strudture shown in Fig. 29 corresponds -to the structure

shown in Fig, 1 according to the first embodiment. In

the UMD video standard, three layers, a scripf layer, a

play list'layer, and a,clip 1ayef, are defined.

_:Cgrresponding'to this structure, streams‘are'managed.
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items can designate the same clip. An in point and an
25 out point of aclip AV streamfile are designated
with tinme stanps (tines in aclip). Atine "stanp is
converted into a byte position of the clip AV stream
73 file with information of the clip information file.
A play listnheBeaumbr ughubestanaubachvpiey aatensatbabd
represent all or part of clips are reproduced in the
dader,. avifit subnkytaephayal ithbt habeabebasddfithely
reproduction order and interactivity wth the user
easededoerectvaptiedhed. amhMPEGr 2p{Mbuysg Pictureser
that is conposed of the UVD video script, which is an
ExpPerssoRrenpt Ré sEcnnms@ﬁuyhlab she¥nhaggebedhe UVD
video script is 10_ECMA based script that is
@%@@ﬁ&é&xﬁgraﬁnMBFFg?nﬁ#emPBHEFYoﬁtEFaFﬁe b NERfe 2

i A Lo il U
5. W
6IBhafay” 9%%%%%”?%}'3? oBp WE L5 ok T Parda by
SYEP RY BLraIRLAdE ohyf f%%%*anguageé%st%&éﬁct F 9,
AQVELRbaRl FEPET FHLARAG td Qﬂq_ raRdieanP e Gy

play lists to be reproduced are sel ected correspondi ng

28cbpaed cdet €11 NEtF sAMalt 1 69 NE1 LM Hea BEE Al 4 6&@din AN

exanpl e of an application that perforns a play |ist
theroelstion dBvomg tonshé i omalsetr afckeslip a mul ti -
story. This script |layer provides an interactive
information file and a corresponding clip AV stream

file is called a clip.

A c¢lip is a recording unit of data that are

- recorded on the disd. The reproduction order of clips

is managed in the play list layer that is an upper
layer of clips. The play list layer that is a layer

that designates the reproduction path of clips,

contains one or a plurality of play 1ists; A play list

is_composed‘of'a set of play items. A play item

contains a set of an in point and an out point that

: represént the reproduction range of a clip. With play
'_items, ciips'cah-be reproduced in any order. Play
'items can.designafe the same clip. An in point and an
. out point bf a clip AV stream file are designated with
. time stamps (timés in a'clip). A time stamp is

. converted into a byte position of the clip AV stream

73 -
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function to the user. 25 2-2. About player nodel based
on UMD video standard Next, a nodel of a reproducing
apparatus (player) that reproduces data on the basis
of the UMD 74 video standard, nanely the player nodel,
will be described. First, the player reads a script
program a_  play list, and aclipinformation file
fﬁéﬁ1Wﬁ&hdﬂ§§°rm¢hépéaﬁfe?hetﬁélplay@@rm@hﬂ%ﬂafélﬁp AV
streamfile from5 the disc in accordance mnth t he

repr oduct i BrPLE¥etistidars .%eatwcm%e s%crrf RISty L
1888, Bat' Bhasalnt .t Sonlee %& PR S (Te data

5EBFRa0ESA, 4R Efg' bifer T i) Ay iafa%e "
ﬁaﬁeﬂagesfatﬂé aﬁ‘eﬂ)fé&uctﬁ oh "HLGEE N4 £4 ﬁ?t%f‘a&@i@ﬂy of

e script program e UMD video sta

PRERCENE Nabef COARRYE Oe Bachbmy1ldwéal s referred to as

the novie player object. Play list reproduction:
conmands  arke eyt Sely <0 MRS skfetrihd®tiko dongfo ddee
novi e pl ayer object. The novie player object is _
aebHnthe| D widéo netiigeils, ofhidie Beramptextienseiion Af tihies
point, a function that allows the novie player object
EQMA ioript hes strignguager Ghea WDawideockgndpt ds a

'reEroductlon position, and so forth is 20 required..

PRSAR SERIDE Hehatovie gittendedifjeran ioxgeEnan

vent. to the script program A process correspondlng

‘H‘?W%\%ttl}% M9 as an event handl er.

The script layer is an upper layer of the

‘play list layer. The sqript layer is composed of play

list reproduction commands and player set commands.

With commands of the script layer, play list

‘reproductions such asra language selection of which a

stream corresponding to a desired language is selected

from several streams and conditional branches of which

play lists to be reproduced are selected corresponding

_ to‘pfedetermined conditions can be accomplishéd. An

example of an application that performs a play list
reproductidn having conditional branches is a multi-

story. This script layer provides an interactive

‘function to the user.

2-2. About player model based on UMD video standard

Next, a medel of a feproducing apparatus

{player) that reproduces data on the basis of the UMD

74
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Thus, with a nodel of which. information is 25
transferred fromthe novie player object to the script
program usi ng events and the script programcontrols
the novie player object using nethods, the
reproduction 75 of a clip AV stream can be controll ed
bydkbessandatd, phageay thegplafeschedal | cally sEoOws an
exanpl e of the player nodel according to the second
dabodibhedt findie, therplsgydr iresmiy iomerA m\pmgdaay.era
300 is a nodul e that reproduces video data, audio
piay, Last, samdtat¢bipateformabtenriblbe efxwn hthié ed LMD
vi deo standard. The novie player object is an object

Bhereatrept phogphayed ¥eads 2 helirrAhisiremnafile from

-gﬁerates a novie object. In other 10 words, a npvie

8y SBDFR RCFITAARET | Bt T P FRRIRAUCHMBIPFIFies

~the function af th i e pl aSince it
e HRPR oL nite (HEF TRy RGPy 0BT CHiE o

PAEYEL8 L Pk SPLSR Sy 2 ) et N6 #8ars
5885 bt MR o | LG 0 S L by 200

accor dancepita fld?fddmﬁs ije%ﬂﬂ‘eﬁﬁ:ﬂo%)’%ff R aldr it

i npl ementation platform 301I) and a nethod of the

Fdgrim 2G| AitRrt i DD RICR PRIt [tfoditddar Ry 1fst
a play list and a clip informati on database. The

istienp Ismerftachasman otpjesterof3Ghedaparige: proddem. In

i mpl enentation of a UMD video player that
the UMD video standard, an object that reproduces a

play list is referred to as the movie player object.

Play list reproduction commands and player set commands

are methods of the movie player object. The movie
player object is controlled with methods of the script

layer. At this point, a function that allows the movie.

player object to inform the script layer of a status

change, a reproduction position, and so forth is
required. This means that the movie plaver abiect

issues an event to the script program. A process

‘corresponding to the event is described as an event

. handler.

Thus, with a-model of which information is
transferred from thé—moVié player object to the script

program using events and the script program controls

‘thé_movie player'object uSihg methods, the reproductiqn
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'reproduces the UMD video. A script |layer 302 provides

25 an APl (Application Programm ng Interface) such as
a nethod and a property as an object that is a black
box. In this exanple, the UMD video pl ayer represents
a real 76 device that inplements a novie player. Al
UMD video players inplenent a novie player that

€8l cddPwAVhstreamurBny Pae6oBEaALAPE Bridthhaschipt
reproduction conpatibility. 5 As shown in Fig. 30,
PREIEBW-e pl ayer object 300 has three input/output

e T
GE0E s 85 Hr 0T LR 0B R B e
BEEkEhs! Fhnolin,  INOMFS e 81K Wiine enac

PLAY8HuEREeF1a800dat8CehNgEof ARPAL NEndadhyetitle data
i npl enentation platform 301. The native

iApPhesBRahteNwptRt £86 U8 lviged PEAAdDRd 15 TIRE Gidviie
to a device as a real UMD video player. and an

phagef ackjedt his hen nobviechl afes SONipThereysat S84 2thast
a script event that the novie player 300 sends to the
tloe | peripy epregoam Topenatd®da 31vie abjmtthod Iihathere
script program of the script |ayer 302 sends to the 20
worde. p yevigmlame oRiget playkrsEhiRe tP3oramsthat
dat abase 320 for play lists and clip information in
aecIrRkRes e, ﬁ‘h‘é’*“{i\@ Vi & s e PLagFRE movi e

p'aYer omé?ﬁce it is considered that the movie player
300 and the movie player object represenf substantially
the same object, hereinafter they are denoted by the‘.
same reference numeral.

| In Fig. 30, the movie player 300 reads,
decodes, and displays a clip AV stream file in
accordance with a method of a lower layer {(a native
implementation platform 301) and a method of the script
;ayer 302'as an upper layer on'the basis of a play list
and a élip information database. |

| ~ The interior of the movie player 300 ‘dépends_
on the implementation Qf d UMD video playerithat
reproduces the UMD video. A script layer 302 provides
an APIV(Application Programming Interface) such as a
method.and_a pfoperty as an object that is a blagk box.

In this example, the UMD video player represents a real

76
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300 masks a user input 310 and converts a tinme 25

desi gnat ed reproduction position into a byte position
of aclip AV streamw th the database 320. A pl ayback
nodul e 321 of the novie player 300 77 decodes a clip
AV streamas an MPEG 2 PS (Program{ Stream in which

e Al Rafiies MDD ity a1 boevbags

mul ti pl exed. The nodul € ‘has i hree
P aipEes itrr&alenﬁirﬁ: Rl dbvie PRayditd HRMSSomPl8 e with the
pl ayback nodul e 321 changes operates in one of these
tUME eristeat Ustemdar@en@ ddate haist repre@idtdloncomand
and a nethod (see Fig. 31). The script layer 302 is a
|lcoppatiibpidbitgh a script programis executed on the
basis of the UVD 10 video script standard, the novie
pl ayer obj &6t sBo@ni dn Edgtr 8Pl ettheamdvaesplegari gsbject
di spl ayed. The script |ayer 302 acconplishes a

n &So thxge twwﬁeléﬁpt pr&bEdEhadi agei At eAdBd that
create. The scri 302, .issues the nethod 313 to
Fﬁ@eﬁﬁﬁﬁeang?eF%GbFQ a§§0315 fram Lbg pasivhe event

B EhaRs LIS o beBeRefbi spRe) AobruB thali SRERFRE! She
BL2LHRr TLIAL Bokeuceutnkydid o errSﬁaogdpgghte guser

and tha causes e na

' welagvsgt at fneehehabﬁar ggéﬁltﬁe 38::%%%%9 §5§een

For exanple, buttons that appear on th Screen
are drawn fyet 86nfRbl VEommPhE B ai 4 08 Sbhdod Mh01
corresponding to the nethod 315 that is transferred

controls the operation of the movie player object 300
received from the native implementation platform 301.

The native implementation rlatform 301 is a portion

.specific to a device as a real UMD v1deo player and an

1nterface with the movie player 300. The event 312 is
a script event that the movie player 300 sends to the
seript 1ayer 302. The method 313 is a method that the
script program of the script layerl302 sends to the
movie player 300.

| :The movie player object 300 has a databaseJ

320 for play lists and clip information in accordance

- with the UMD video standard. The movie player object

'300 masks a user input 310 and converts a time

designated reproduction position into a byte position
of a clip AV stream with the database 320.

A playback module 321 of the movie pleyer 300

77
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fromthe script programof the script |layer 302 to the
25 native inplenentation platform 301. When the user
selects a button on the nenu screen, the native

i mpl ementation platform 301 inforns the script |ayer
78 302 of the key event 314 corresponding to the user

i nput 310. The script programof the script |ayer 302
pecddessa acpipch¥sstoeam hes iaeMPEGUE B3 0(Program
corresponding to the key event 314. 5 The scri pt
progamm Bndviddeh video adatamgrudiatdatmd asrvijrﬁjﬂa aedtle
used in the script file are recorded as a file tolrhe

d9Se. hetre reT e b iRl TS AIRTRSEE ARSI
h Fi d F 25B. Th th I
Beg hfe é?aaﬁé%%ﬂ. £ e, A < 1 0R e Rastady A

and sub t|tle dat.a.

%%?i? A8 ipafte faf Ufangdl oodiatdd £ (S o hldie

PALLLISPLAAY B ORESS ond £V o | TGS £ WWhatna and

A%@Eﬁ&fe@s@%ﬁrfﬁm a process 15 against a

selecting process for GJ parts. The native

i npl ement atheonsdiigt AaPe30OBo2S id aphalyledr MnoRhsldhch
t he novie player object 300 and a script program

aneit erdfienn tir exasduidd on die Paayisy ofi TheoMised
of hardware, the native inplenmentation 20 platform 301

vislesp exvirfiipdal 4 tyaridgatdneitee chovs eh arldyane ohgectth 00 Hes
native inplementation platform30.1 internediates
drartiedd ehe angl dwarareand Jtﬁﬁéh;ﬂpd-)ﬂé’ie%dghe FEFipt

exanpl e, the natjive inpl enentation
layer 302 accompllshes a scenario that the content

provider side intended to create. The_scrlpt layer 302
issues the method 313 to the movie player object 300
and receives the event 312 from the movie player object
300. The‘script layer 302 exchanges with the native
implementation platform 301 a key event 314
corresponding to a user'input 310 and a method 315 that
causes the native implementation platform 301 to
display a screen. |

For example, buttons that appear on the_menu
sCcreen are drawn by’ the natlve 1mplementatlon platform

301 correspondlng to the method 315 that is transferred

from the scrlpt program of the scrlpt layer 302 to the_

native implementation platform 301. When the user

~ selects a button on the menu screen, the native

implementation platform 301 informs,the Script layer
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pl atform 301 receives the user input 310 fromthe user
25 and determ nes whether the received user input 310
is a comand to the novie player 300 or a command to
a button that the script |ayer 302 draws and di spl ays.
79 When the native inplenmentation platform 301 has
debeor med kgt etBRtUSE LBRYEsBLAdiRgatSORHRNGsES the
novi e player 300, the native inpl enen?atlon pl at f orm
30putonuert SThdesesit | pydrad Oof Ntife tdher GoNt18fe™> 302
command 311 that is an internal control command of the
pevfermkapepratésantorstshesuaecohhpak 3dOmaadréspbhding
novi e player 300. On the other hand, when the native
Eapkbeekedt pyanpl 3tfor m 301 has determined that the
user input 310 is a command for a GU part that the 10
script | aythe 39oriphvBregiami apd afata t suchaas vinage

nglenentatlon pl atform 301 infornms_the script |ayer
§6 aoF“Fh%WBQ g3tatuagd 1B FRep8RELRG f-bl? h@r@ser

Fﬁédas1§ %ﬁl E%HFVIe glayer 300 [ be onds

gé;%ﬁ%egc%aﬁfo R Lt %@g? 24t
he d bagg, 32 gﬁa
ga?abgts: 320 gs%%éq%r%l?f or é?orrmtl on of pl%ey |lsrf%

dhat dﬁéﬁléﬁﬁ@gfﬁﬁ%eé’&é higo i pLaddad#d Ord@ii ®naféa,

clips, nanely clip information. The pl ayback nodul e

aed &b COPPDS ega®d . aondetedothiginamad32Ehandcript
property 323 that is a val ue

layer 302 controls allocatlng and displaylng processes

for part images such as buttons that compose the GUI
(Graphical User Intérface) and perfbrms a process
against a selecting process for GUI parts.
The natlve 1mplementatlon platform 301 is a

platform on which the movie player object 300 and a
script program operate. Wheﬁ the reél UMD video player
is_coﬁposed of hardware, the native implementation
platform 301 is specifically implemented as hardware so
that the native implementation platform 301 |
intermediates between the hardware and the ﬁiajer model.

-Fér example, the native implementation |
plétform 301 receives the user input 310 from'the'userl
and determines whether the receiﬁed user inpﬁt‘310 is a
command to the movie player 300 or a commandfto a

button that the script layer 302 draws and displays.
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representing the stratus of the playback nodul e 321.

25 Li ke a | anguage code, the property 323 is conposed

of two types of a property 323A (read-only paraneter)

whose val ue depends on the initial setting of the

novi e 80 player 300 and a property 323B (pl ayer

status ~whose val ue depends on the status of the
ﬁ@dtm‘f@ Jrplemgatptdpnr py-afaRmiifdehasl ue

nds o |n|t|al setting_ is set by a native
g‘fx‘ Eﬁﬁmﬁ m?ﬂh& usea FBHF‘tdéJ'PcéS *hEOPRBREr Ly the

g;%g\edg);%g? 343 Lo Te®s B oYmpi Sranatlan Blaresmn
5683 36LLAL tpﬁoqgaﬂn uttEf9°£h% SRdseah Ry

property represernts

BbavBagk 3TRd¢ha+324 SAN RHEeFRAT E&ﬁgkﬁglgoéﬁaﬁatof th

program The property 323B can be wi rom a par

fbvser pphy8#0908NEndl Nsbhes ORCESAEPH1 "BYRhana! tb Sthe

assunmed that a play list and clip information iIs

poeikopllagebefooe @n ahep oAtrest MRAN | SWHAPHAIGRE 1ve
Anot her inpl enentation 15 nodel may ‘be used as | ong as

. ihplepentatbos pbatfoem IGVilkapl dyesrmboed that bihe

acconpli shed.  The novie player object 300 reproduces a
@Rt ghapet - playisistcoynand ptowiaGUDh paxcondsatl the :
received fromthe script |layer 302 or the native 20

%‘fa’rlé‘he#ﬁ}é&# o3P | I AW Kignkavsarthe nativenvi e

_ f S? 300. ref erences he dat abase 320 and obtai ns the

‘E%’rf’rpo%%ﬁ“f 30 EPIIME Sthefrript layer
pos&ei?g'%{] .Ilg et.xger}the:i deS| nraésepdorpéla}yg IéoStthaeS uasa-b te
input 310.

Next, the movie pléyer 300- will be described
in detail. Fig. 31 shows an infernal structure_of,an
example of_the movie player 300. As described above;
the movie player 300 is composed of the database 320
and the playbaék module 321. ‘The database 320 is an

area for information of play lists that are read from '

the disc and_informatibn of clips, namely clip

‘information.

. The-plaYback ﬁodu;e 321 ié composed of a
decoder engine 3227and a ﬁropefty 323 that is a value
representing'the stratus of the playback deule 321.
Like a language'code the pfoperfj 323 is composed'of-

two types of a property 323A (read only parameter)

'whose value depends on the initial settlng of the movie

80
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decoder engi ne 322 of the playback nodul e 321 controls
25 the decoding process for the clip AV stream
corresponding to the reproduction position
information. As shown in Fig. 32, the novie player
300 has 81 three statuses, which are play, stop, and

r p t e | u f
gaLsE 5P, BRAPEGLP-ERy BasoREIUYEL, 00:P1g) Uphoa
vaxue Bb@!ﬁﬁs 3A0th& EeREQHUSENEnE BhaybhtRim8RA18 321.

time is elapsing. 5 In addition, normal reproduction,
the play stmé Uﬁropéﬁtjﬂd3§3yaﬂ&h@§é evaDeE ddé 5o @81 Ush | DR
such as 2x-speed reproduction and 1/ 2x-speed
ieptadlctetbingndsf ast bifoavaadieads{asem| efbndexdhnple
pause status represents that tinme axis stops while ,
aheeabvdevptayerTis) prapedy 63237 e reotplwary iwith a
The so-called step reproduction status represents
phay 1hstnooiépplafermabionf ophan dsGTépt bbtREaH| y The
reproduces a play list for_each frame. The stop
BF@P%%tYe%?%%eﬁ?% PeFerfhefrPmed S%?bQErPBQQrﬂ%esfﬂbt

8 eSS Ralingere Sroadoitip Rif: HHET fontoihfR e

%f'gfﬁep%ga:%@ pﬁg%?g% dng&,gme o%%# he_ deg coﬂrze%(? %é? r? 322

AL MR 5 s

SPALE O %éffqiggf(y%ammdl ately before the stop

status t ake the novi e player 300 decodes

a play |istp aﬂﬂs RS o Wb 1Ry it aldias dimdd ey i
pl ayer -300 becones the

play list and clip information is pre-loaded before a
clip AV stream is reproduced. Another implementation
model may be used asllong as the operations for the
moVie player model can be accomplished.

The movie piayer‘object 300 reproduces a

designated play list corresponding to a command

- received from the script layer 302 or the native

implementation platform 301. For example, the movie
player Soo;references_rhe database 320 and-obtains the
reproduction posirion of a clip AV_stream.correspondinQ '
to the designated play list as a byte position The
decoder engine 322 of the playback module 321 controls
the decoding process for the clip. AV stream
corresponding to the reproduction position information.

As shown in Fig. 32, the movie player 300 has
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stop status, the resune information represents the 25
status immedi ately before the stop status. takes

pl ace. The resune information can be stored in a
non-vol atile nenory that the player has as hardware
so that each 82 title of the disc can be identified.
2-3. About event nodel of novie player Next, an event
bgere statHeefpvRighagsr BOY.WEEPPheaBdskauped. The

novi e pl ayer 390 enerates 5 various events in the
ﬁP5§e§BgPé%n9n AnFhs FRETRBUFPELIOP| 8y_FUSSD PEPROBLRES

B A A et B B e
: i t d T t

BOBSEATHResakt iy, VAP 2LBRCRS o i LF B0

tﬁi§a&y€ﬂ&ntaﬁ@fmaiaféprade&996391tﬁé$§ﬂé§°£t£@&§'

starts executing a process program — This program
EACTHEEINaAPLD] & Ss 5@ d CFePRoQYE ot | E8h ADUBL.speed
According to the second enbodi nent of the present

reyeodbetion hend CI/ 7t - PHOGd aregesdudt ol hearkd fast
operation of the novie player object 300 with an event

- fomwait@rand oigst Aeywims. sdhenpaucel syathewsepireaenitis

nodel of the novie player 300 according to the second
S di Hmtaxidg stapgprdsiele the ernviien playes gO®3is
event. handl ers 20 onEvent AO, onEvent BO, and

ng & Plan difstces TheThe-cahieht SteP t hese
event_hgndl ers are described in_  script. The contents

Sratise repras G ithet e meyiemdnasehy

5J83f5¥wéyyhyp%ga-%%ﬁ%&%%lfl}éﬂy%duces a play list for

each frame. The stop status represents that the video
player 300 does not reproduce a play list.

The statuses of the movie player 300 change
gorresponding to status changes among play, pause, and
stop of thé—decoder engine 322 of the movie.player 300.
The value 6f the property 323B is updated corre#ponding
to the status change of the decoder engine 322..

Resume information represents thé,status

" immediately before the stob status takes'place. When

the movie player 300 decodes a play list and'becomes"

the play'stétus; if—the7movie player 300 becomes the '

‘stop statﬁs, the resume iﬁfbrmatioh represents the -
-;status immediately before thé stop stdtus‘takééiplace.
 'The resume informatién‘can;be stored in a non-volatile |

mgmory that the player has as hardware so that ‘each :
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UND vi deo script standard, each event of which the 25
nmovi e pl ayer object 300 infornms the script programis
provided with an event handler. In the exanple shown
in Fig. 33, a process programthat is executed when 83
event A takes place is event handl er onEventA O .
tikewl 62, thet Bisespestbé oigyrpirfe@nd event C, when
event B takes place, event handl er onEventBO is
2xgcutdsbuiVesreray enddel todk emvileagaayeeent handler 5
onEvent CO i s executed. Since an event handler called
when an ewert, takesvegitacewdesl seff ddteednconia Ipel et 6330
side, the content creator side does not need to
wikkrpeedescriredcr e movdgr ahayesr 3Ods geneaates
determ nes an event that takes 10 place. The event
‘ﬁ%’ﬂ%‘i’“%o@b@éﬁ%g’-‘% oth P ke ﬁﬁﬁt%ﬁ’dﬂl‘ﬁﬂ‘ﬁ i heimvEs

n event stener del_ , accordi,ng to the first
RIAXRR i TRRERRRR h AT € podt Se B GereES o
event s nd del et.e

d hat
ﬁéﬁéﬁﬁipi%g%%%ﬁtie T PR 50 T S C

iy d JEet ) 855hd wh
event_ta es 6’ agbe Esggsssﬁ%\&i%%)ér{i% |r§! necelé,%ra'ryq‘%lg.
SRS 1M d Ve B nR13RRE YA d WHYE -arP R4S KAt
know what event takes place and select a 20 process
pleidd .newheh 2RieveRknthdhkkakpsapbaca. p§bﬁ§2‘§m met hod
processEvent O shoul d be inplenmented by t cont ent
exferatttiiorns mdtle 1o \warts ke cuidelg iass priotelss povgram.
content creator side needs to | aboriously create the

- This program execution model is called an event driven
model. AcCording to the second embodiment of the

_present invehtion, the script program controls the

operation of the movie player object 300 with an event

.haﬁdler group.

Fig. 33 schematicaliy shows an eﬁent model of
the movie player 300 according to the second embodiment
of the presént invention. 1In Fig; 33, event handlers
onEventA(), onEventB(), and onEvent() are interfaces.
The contents of these event handlers are described in

script. The contents of the evént handlers are created

~and implemented by the content creator side. Ih_the

UMD video script standard,'each event of which the

movie player object 300 informs the script‘program.is-

_prdvided with an event handler. 1In thé example shown

~in Fig. 33, a process program that is executed when
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disc. In addition, whenever an event takes place, one
25 large process program (nethod) is called. Thus, a
| arge nmenory space woul d be used and the execution
speed woul d beconme sl ow. Thus, since the nodel 84
according to the second enbodi nent of the present

i nvention provides each event with a process program
gweaht Ah&alker plavet hsr evypatt handlarsop8vanta{he node
of the second enbodinent is superior to that of the 5
bLiksvieaboWiBnrespegt fpoave vBeaBﬂa?EﬁnﬁbFecWhQUO
Next, external specifications of the novie | ayer
BBEBEt B3bakes| P1ECdce¥PRbeRandLeE  apEyensR( oh?ect

AL g S R el SR

gtcgge gpgke B%ag obj ect 300 accordlng to the
secon o7 nERt he present invention has a

property apd a. neth ﬂ%ﬁﬁi [ {40.
32. A property can %‘gej di rect yé‘?g%adija%% ‘g‘x‘?‘?t]%‘ﬁr%?‘fﬂi‘g
9§§é§nﬁia88 Eéegéiééﬂb&e§n°€h§csy§@@ﬁ ok mﬁrﬁﬁgr&dhtent
nane. dition, nmet hod 'set XXXO (where " XXX

éf@éﬁSﬁns:Sdél d@es6s onat eeie@d operdosdriBe iNathéesSript
property value and nethod get XXX O that reads a
nrogedh ya Vgt oee s Phapedé yexiines i esveab] ethatrayakess
20 read and witten by these nmethods. For properties
phaceet hods of t'he novie player 300 according to the
second enbodi nent of the present invention, the sane
speci fi catThsheuent magdel according to the second

embodiment is simpler than the event listener model
according to the first embodiment describedrin Fig. 15

because the latter needs processes that register events

and delete registered events. On the other hand, in a

model that calls one method processEvent() regardless
of what event takes place (see Fig. 20), it is
necessary to describe in method processEvent() pre-

proCesses that know what event takes place and select a

process routine for an event that takes place Since

' method processEvent() should be 1mp1emented by the

content creator side; even if the model is 51mple the

‘content creator'side needs to‘labormously create the

disc. In addltlon whenever an event takes place one
large process program (method) is called ‘ Thus a

large memory space would be used and the executlon

_'speed would_become_slow. -Thus smnce the model
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according to the first enbodi nent described in Fig. 7
25 to Fig. 12 can be applied. In other words,
according to the second enbodi nent of the present
invention, specifications (API) between. the script
program of the 85 script |layer 302 and the novie
Rldeiialy ¢6 #A0sediAmlndisERkNeE $1d deacehped i

Fig. 30, can be thought to be the sane cl ass defined
limvéatd odf pilbeidelst ehctMeodnieRiitafl at BeokRe8seBrogram
invention. 5 As was described in Fig. 30, the user
i(epeint hibdlernecetivadreispeictbyot RRiBapbyat, the model
i mpl enmentation platform 301. In other words, the
odt the secphdrenbatiimenpl dsf supeBfbrr éoekhias dlie they
input as the user input 310 fromthe user. The native
fdrsipesheddmentn pl atform 301 determines whether the
user input 310 is a command to the novie player 300
érdan ARQEH(MPVBle HRLAReT P p2@E 3R of the script |ayer
302. Cbrresgondln to the determned result, the
native i Fent® ?Bﬁabl%??S+ﬁ+%®ﬁl%%ﬁe?%tE%et%%V1e

5%%%50511%0 TaPPoeibh PR BESeETeE) cbengia i, an
piﬁg§§£3§g918ad b =55hhBhabdl8er 20240t BEEEOL0. THE HERK

I .npu escri

| gériEEgla%é@hgéngﬁéﬁﬂflgéﬁﬁoﬁbﬁgé prrgﬂefgg fH@chi ons

corresponding to key I nputs shown in are

Hefhed entTHd aBH S ShawWbd fedt %ooz%cﬁﬁihzﬁi f-to 38R

Thus, the native |nplenentat|on platform 301 needs to

' s@&:@m anpledimewt | o0 thatpieséint oimeenoion Neas a

property and a method as described ln‘Flg. 31 and Figqg.

32, A property can be directly read and written by

desigﬁating predetermined object name and property name.

In addition, with method setXXX() (where "XXX"

represents a designated property name) that sets a

property value and method getxxx() that reads a

:'property value, a property-of,another object may be

' read and written by these methods.

" For properties and methods of the movie

| plaYer'sooraccording té the‘second embodiment of the
;present invention, the same épecificétions as those
'ac¢6rding'tb the first embodiment described-in Fig. 7
‘to Fig._lz;can be apélied; :ih other Words,'accordiﬁg
Ato‘thé second embodiment of the present iﬁvention,-‘

| specifications‘(API)'betwéen_thé script progfam of the.

85 .-
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user input. 25 The key inputs shown in Fig. 24 cause
the novie player 300 to reproduce video data, audio
data, and sub title data. Wen the native

i npl enentation 86 platform.301 receives a key input
shown in Fig. 24 as the user input 310, the native

i npl ement ati on Engtforn1 301 converts the received key
|Sﬁ§&1pf1 Heges S8dnand thesEovBedPlayergobiest BP§. 21B,

' d . 21D. 5 Th i I 300
haflisns %hs?ﬂeﬁgogoaaar9eacra§ﬁﬁgﬁéeg§9?h§5¢oﬁ@néﬁe

GEBTRRE 38, herEy? %%&e“‘éﬁassz?@ S S )
%195“3"%‘“9?@9%%“%ﬁéﬂ?ﬁg"ﬁﬁ tCEHUE*éﬁ Bhout e shown i n

ng 25A and Fag- d@é&:ﬂ’a@?tbﬁ Heg! i’.@PuEh%]leé% Jiﬁﬁut

VWhen the native 1 nplenentation platform
Beoei¥ePedeit8d FIPYE BPOVRel Aatife Zm N &RénFEhPior 5B
as the user input 310, the native inplenentation

platform 301. 15 wtieid Svdids J eged Mectiay i nput into
‘the key event 314 and infornms the script |ayer 302 of

~ implemgnbabion Jlatféin. 305 Araceives. tS ey shnslovas

key inputs with respect to stream selections that are
ey wsenN@mput XBY ﬂw@mwmmm«mt@se and key
VK_AUDI O These 20 key inputs are acconplished by
Wﬁ&%ﬂ%@tw@oﬂ%f%ﬁ determingy eiqhhsme rtigpoiser
Thus y. are ke |nputs of which the script |ayer
SR e .99%?%?1 o jthe mepiR RARYRT RRRISHPDby

é@gﬂfatgz%he sC f%% égggram of the script layer 302.
Corresponding to the determined result, ‘the native

implementation platform 301 generates the control

-'_commahd_3ll or the key event 314 and informs the

corresponding upper layer (the movie player 300 or the -
'script layer 302) thereof.
The user input 310 is a key input that was

described in Fig. 24, Fig. 25A, and Fig. 25B. Roles of

. the functions corresponding to’key inputs shown in Fig.

24 are differént from those shown in Fig. '25A and Fig.

25B. Thus, the natlve 1mplementat10n platform 301

'needs to select a destlnatlon that is 1nformed of the

-user lnput.

The key inputs shown in Fig. 24 cause the

_moVié piayer-300 to reproduce videq data,:audio data,

| and sub title data. When the native implementation

86
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According to the first enbodi nent using the 25 Java
| anguage, obj ect BDBasi cPl ayer has the events shown
in Fig. 14A, Fig. 14B, and Fig. 14C. On the basis of
the event |istener nodel shown in Fig. 15, 87
listeners are registered and unregistered with the

P&EQ@Q%mSB@W“r%%elbggl£6ﬁe§n§nEhQ sﬁ@ﬁnﬁhﬂ Fhg. e!ﬁnhs

stener nodel according td the first enbodi nen
whel Gsed ﬂh?ﬁEaGUUS bﬁenﬁae&eeuaagleﬁehwakgaﬁrpqa@fbem
5 dynam cal Iy registered and unregistered. A response
Boacessveotan theeprbcedrelekefangpdtwinice a poagaam i s
bei ng executed. Thus, programm ng that has a higher
degeeébefl fineFdgm aid,arhggheiBad¥dgcedifunanidoRigan21D.
be acconplished than the related art. 10 On the ot her
Bhadmoviet pdayeri po0l aagingermpdsefl thet hengerpedcri pt
according to the second enbodi nent of the present
FaveaRfons Ahpr 6eBETOHr 6ETHANA: RAL - hé@lm&ﬁ@¥w¥ﬁ%ﬂ%d
corresgondln to an event that  takes 2Iace s called

WEeRottPREeS FHanﬁig?@Fréhﬁdlénuﬁ?Sgi {8y F%gteﬁéﬁs

R R e s e T U S T

g%ﬁmgﬁ?3$91 Lﬂogﬁragepighaggler model , methods with

respect to reqi i‘on Ilsteners shown i n Fig.

"~ 16A and Fi %ﬁg Mr t
- the seconégé di ment gilﬁﬁ present |nvent§%#Fh th
BXgIP2SE ghdaeresl DepdhpssSthd fsfr isfdcandoFte. tB4BcuI.

are provided corresponding to events.
When the native implementation platform 301 receives a

key input shown in Fig. 25A and Fig. 25B as the user

input 310, the native implementétion platform 301
converts tﬁe received key input into the key event 314
an& informs the script 1ayer 302 of the key event 314.
Fig. 25A and Fig. 25B also show key inputs
with respect to stream selections that are key VK_ANGLE,
key VKﬁPRESENTATIdN_GRAPHICS,-and key VK_AUDIO. These

key inputs are accomplished by methods of a script

;program to the movie player 360 Thus they are key
-1nputs of Wthh the scrlpt layer 302 should be informed.

.'2 5. About event handllng by movie player object 300

_Adcording to the Eirst embodiment using the

Java language, Object BDBasicP1ayer has  the events

shown in Fig. 14A, Fig. 14B, and Fig. 14C. On the

‘basis of the event listener model shown in Fig. 15,
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Event handl er nanes have a prefix of "on." The 25
exanpl es of the event handles shown in Fig. 34A and
Fig. 34B correspond to events shown in Fig. 14A Fig.
14B, and Fig. 14C of the first enbodi ment. 88 Event
handl er onTinmerFired() corresponds to an event that

t akes pl ace when the val ue of the count down tiner of
lRetRpere pray&egighesedonrd upregighenedt wetharbe of
the cqunt up tinmer becones a_predeternmined 5 val ue.

fRtbods ShEWBsdncEAIhel8BcBRBI Fifled1®8t plddt®rsisitd
LASEG8RE FRaeL ReetRia8c R hor Por Fhor BRRALRGHE T cviile
3 BPE58a b aPs TRY, BxBeBYER. 2 15Uk "R, B cices
e g o A A S R b

b@oé&sSVEB'Eﬂaévéﬁkeéaﬂ|ﬁéecwﬂﬁﬁe&hﬁhiﬁérngféﬁfﬁmi§s
started in the novie player 300. Event handler 15

- pabhgy&epeated() Maid esRUiSanntin @anthddal Hiafies

pl ace when the begi nning of predeterm ned data is
degret edf | firébdomeprdt a riepghecadvanodéd t fencbio®e can be
pl ayer 300. Thus, a process corresponding to the
aceonmplbshed hehamcoilerrebyted 82Q. can be acconpl i shed.
20 Event handl er onSPDi spl aySt-at usChanged (

cor r espond¥ ttharrdanthatht imkde FEcP qupge

di%%éa or. non-di splay status of a streamof sub title
RaTHR H 1 the) EGHA SFRIR ARRRF ARG HeP gt SHFBLr 300,

embodiment of the present invention, a process program

‘that has been prepared corresponding to an event that

“takes place is called Without need to register and

unregister listeners. An interface corresponding to a

listener according to the first embodiment is évent

" handlers of the movie player 300. In an event handler
' modei, methods with respect to registration of

-listeners shown in Fig. 16A and Fig. 16B are not

necessary.

' According to the second embodiment of the

f present'invention,'exémples of event handlers in Fig.
' 34A and Fig. 34B are ?rbvided cﬁrrésponding to events.
‘__Event'hahdler names have a‘prefix‘of "on." The
'ﬁéxamplés of therevent handles shOwn in Fig. 34A and Fig.

- 34B correspond to-evénts-éhown_in Fig. 14A, Fig. 14B,

and Fig. 14C of the first embodiment.

: .88
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Event handl er. onSel ect edAudi oChanged() corresponds to
25 an event that takes place when an audi o streamt hat
is being reproduced is changed in the novie player
300. Event handl er onVi deoSt opped O corresponds to an
event 89 that takes place when a video streamthat is

bei d h h i | 300.
Thus. arepﬁﬁ%%ﬁ% hireE B mePrifEa ﬁla SFBOREE B
b t
al %*réﬁt? FREGRCRYSEY $Rn EndCeaTHe, 8P e PaRiRE
h b
%2?20%2"3@%9% "ﬁ’sﬁﬁo“@.&ﬂl% B1R78573000b8bofeq D GY bt Shméd

Onél aylust EndeRe caéaﬁfép@pdﬁlﬁ.eraﬂesuﬁag ahg eaée&sﬁmea
pl ace when the end of a play list is detected in

YABuEDViThyY AyemprfibsEvet BRnit@mplished at
onPl ayltenttarted() corresponds to an event that takes

predetebeinedet hepngni ng of a play itemis detected in
t he novi e player 300. Event handl er onPl ayl t-enEnded

cor r espondévert dramilent arnRiaySteppedl Gk ecmhmspdmienih
15 of a play itemis detected in the novie. plrayer 300.

Fh BVe Rk otkat ckakes rebaem dvien t bhe heepreducien ehel of
the reproduction for play lists and play itenms, such

$OPRE dﬁl%d&o‘f%rm?oﬁo‘hr Eyenr apddeznd play
R EEIEE) SRS aES A S i S o
R Pl TadeoTic e o A i T ity o
ﬂ¥é9@¥'§%¥l E@%ﬂtahgﬂﬁﬁekhghPlayStarted() corresponds
to an even that takes place when the reprodqction is
started in the movie player 300. Evént handler

onPlayRepeated{) corresponds to an event that takes

Pplace when the beginning of predetermined'data is

detected in the repeat reproduction of the movie player

300. Thus, a process corresponding to the status of

- the decoder engine 322 can be accomplished.

Event handler onSPDisplayStatusChanged()
corresponds to an event that takes place when fhe
display or non-display status of a stream of sub title
{sub picture) data is chénged in the movie player 300;
Event handler onSelectedAudioChanged() corresponds to
an.évent that takes place when an audio stream that is
being reproduced is changed in the movie playexr 300.

Event.handler'onVidéoStopped() corresponds to an event

8%
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represents atinme is preset to a play list, a branch
25 process for a play list that is being reproduced
can be acconplished. Contents of these event handlers
are 90 j described using a descriptive | anguage by
the content creator side. Thus, when an event takes

pl ace, an operation that the content provider side
thhendekesaplabe wEEANA! 8866 . sBr&dm ke MBis lbefng
reproduci ng apparatus that reproduces content data
hepradededal s ychangedeiinotha Mosdie Shbaesr r2¢ol dimhs, a
medi um conprising: a player object that generates an
BVeres s oroespepdiding oto aa prkaryerof neds theag et hat di gt
| east one program object that is fornmed above said

b bgerrepyedeceddcanadpe i aceaprblshed . describing a

process correspondlng to the event that takes pl ace,

wher ei n s&eTHr RANAIRF AP larishStar tadh o innasponds |

'%%ocess for content. data_hi erarchicall recorded on

Al ekt taked oﬁ%@c%gm%?% %slmrb’ge&sof a
d h
°féaa@eff°” J”%e%%%ﬁ%ﬂ e HRle Playdh odué’%f Ao

ﬁ%ﬁie L2 egl L TR AN 9 A S WP Thrd A Sh Y

ers a process
takes place when the end of a play list-is-detected in

the movie player 300. Event handler
onPlayltemStarted() corresponds to an event that takes
place when thé beginning of a play item is detected in
the movie élayer 300. Event handler onPlayItemEnded
corresponds to an event that takes place when the end
of a play.item,is detected in the movie player 300.
Thus, processes_corresponding to the start and end of

the reproduction for play lists and play items, such as

a continuous reproduction for play lists and play items,

can be accomplished.

- Event handler onMarkEncountered() corresponds
to an event that takes place when a mark is detected
from a play list while the play list is being

reproduced in the movie player 300. When a mark that

-represents a time is preset to a play list, a branch

process for a play list that is being reproduced can be

accomplished.

Cbntents 0of these event handlers are

90



corresponding to the event that takes place to said
pl ayer object, said player object transmts the event
to said program object when the event takes place and

- sai d program object executes the process

corresponding to the event that takes place. 2. The

SREE2MEY o ERE TS NFoipeile PN Guale P ofhé content.
| ° : .

SERLOR Stae | IO Sor Sr WA il ldihce, an

dpbitd @1 6B lendbefisd Nedbhid: S o Eoid £ 1 2t £ ¢ Sndd&d "hn

reproduced, the process that has been registered Is

| saRatsmeliedag deregistered. 4. The reproducing

apparatus as set forth'in claiml, wherein the
predeterm ned change is a change that takes place
whil e the content data is being reproduced. 5. The
reproduci ng apparatus as set forth in claim4, wherein
t he predeterm ned change is detection of a.mark that
represents a tine that is set in the content data. 6.
The reproduci ng apparatus as set forth in claim1,
further conprising: user input nmeans for receiving a.
user input and inform ng said player object of the -

~user input, wherein the predeterm ned change is based

on an input to said user input neans. 7, The
reproduci ng apparatus as set forth in claim®6, wherein
a virtual key is allocated to a physical key of said
user input nmeans by said program object, the

91




predet erm ned change being an input to the 93 virtua

key. 8. The reproduci ng apparatus as set forth in

claim1, wherein the predeterm ned change is a status

change of a player. 9. The reproduci ng apparatus as

set forth in claim1, wherein one or a plurality of

events take place corresponding to the change based

on the event. 10. The reproduci ng apparatus as set

forth in claiml, wherein the reproduction process

i ncludes a reproduction control that reproduces the

content data fromthe di sceshaped recording nmedi um

and a process for the content data reproduced from

t he di sc-shaped recording nedium 11. A reproducing
1.met hodrepro@ps Deyicidppaenient tdaka rBpepranehicatdyrent data

.recorded on a disc-shaped recordi ng nmedi um _ .
hIEEARFIIFAGL Y he (U6 | CRawdi iy 3cmhaped obpeetdingt medium,
coﬁﬁggggﬁ§§ an event corresponding to a predeterm ned

change to control a reproduction process for content

dat@& RiLeFarchbéartythatongagrasnst ke diventshapewsponding to

L NG [ £.h process corresponding to the

2 gsgg%g%ﬂ%ﬁeﬁmln\rgeé gﬁggr am obj ect that is fornmed

above tleespl ayer pbpecamanditchat tlsatcapabl @mwfed above said

rifi. a process. .corresponding to the event that
plgg%gs O%ﬁ:%%éce, %f%d zlgﬁsiﬁ@ t%éjag)rlc?gr‘a?n djgﬁs&d:tl 39 @ process
coexespibredihie tpr ates evenar teapondkag pDathe event that
rogram, object registers a

takes place when the p , ,
prd@&?&xﬁbrr%%b%ndPiﬁy?B t RBIBGENt CORAFOLs a reproduction

process for content data hierarchically recorded on the disc-
shaped recording medium with a process corresponding to the
event described in said program object,

wherein said program object is reproduced from the
recording medium, and

wherein when said program object registers a process
corresponding to the event that takes place to said player
object, said player object transmits the event to said program
object when the event takes place and said program object
executes the process corresponding to the event that takes
place.
2. The reproducing apparatus as set forth in claim 1,

wherein while the content data are being

92



takes place to the player object and the player object

transmts the event to the program object when the

event takes place. 94 12. A reproduci ng programt hat

causes a conputer device to execute a reproducing

met hod of reproducing content data hierarchically

recorded on a di sc-shaped recordi ng nedi um

conprising the step of: causing a player object that

generates an event corresponding to a predeterm ned

change to control a reproduction process for content
regabduhedy atlchi mabdes s ecordadblen ofheedhgcrehapedred.

recording nediumwi th a process corresponding to the

3 ey enPC LSBT BT SR B0 6L, CPRAE LF sCF aPety
abowRet8énplayee abjeecioriht haitd sisapabhg &feproduced, the
descri bing a process corresponding to the event that

PrPgrREs  phate, BT RRRN ngteHhbS R ERM and®bj 6apabbe  of Dbeing
de¥geHt e Lhe process corresponding to the event that

takes place when the program object registers a
4. pr o€ks srepredspgianpare tuse asvent fhath imkebaiphake

to y ohj : | [ j ect smit
e Bsat shenorerssAthibgd BrlEe T SFLcnhbOFaRuE? cakes
plptacehills. the compergr decadadll eediagordpngduesld um on
whi ch_a__reproducin rogram has been recorded,. the
5'rep?%%d%ﬁﬁﬁ&%Faéﬁbﬁ%pgéﬁgPﬁgaﬁ égﬁpg?ﬁ{hd%%i%%F%Q)4'
exeghst ee in 1 eRE oguetingepRi HOd GhanfeprieduLd G et a mark
ata hierarchically recorded on a disc- shaped

th?Ec%ﬁQﬁ?ﬁfqﬁﬁﬂﬁnﬁl“@oﬁﬁﬁﬁsPﬁgS?HeigtE%eo@QHQﬁﬂEHqﬂf%i
6.pl ayes ohifdadialy gepeLahessanagvedit  forth in claim 1,
further comprising:

user input means for receiving a user input and informing
said player object of the user input,

wherein the predetermined change is based on an input to
sald user input means.
7. The reproducing apparatus as set forth in claim 6,

wherein a virtual key. is allocated to a physical key of
said user input means by said program object, the

predetermined change being an input to the
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corresponding to a predeterm ned change to control a
reproduction process for content data hierarchically
recorded on the disc-shaped recording nmediumwth a
process corresponding to the event described in a
program object that 1is fornmed above the player object
and that is capable of 95 describing a process
corresponding to the event that takes place, and
causi ng the program object to execute the process
corresponding to the event that takes place when the
Vlﬁﬁ@gﬂaﬁﬁYobject regi sters a process corresponding to

t he e . takes place to th | ayer .obj ect d
8'theTg¥a£%?££€%%% § ?9%%%§%%§5%thegvgﬁf¥$olphéfﬁf%g am
obj ebershenthhepeedntetnkasd phasge 14. aAsdiasesshapede of a

lrecording medi um on which 95a content data have been
P ﬁ?gFarchically recorded, at |east content data and a

9.proghantopf €dlcih@tadse raapablse sef ¢esehi Phngi1&im 1,
process corresponding to an event that takes place
bei KgeFetdr d8BSon Ahe & ecot@F ki fedi 9f  &veapFoddeticon place

coPEOSE88A {9y wecr@r&?aﬂged%fa%egebﬁgtgeoebégkeged with a

process corresponding to the event descri in the
10pr ofhrans oy edecihy anfleapdnsobsecett Aarthyeher atesm ah

eve e ndi .pre rm ned change and .
For e B oy BB oG B e T e aPan Aurrp gt Lon
coptogl abihrabj eeproéygcss ecbeacpnaeass dacar resporthiengifsx-shaped
hg event %hat t akes §Iace to thelgéa er  object,

LR LY gBTEL™ 3 st R EOTFS bt t PR Progtd rtehpemduced
from the disc-shaped recording medium.
11. A reproducing method of reproducing content data
hierarchically recorded on a disc-shaped recording medium,
comprising the step of:

causing a player object that generates an event
corresponding to a predetermined <change to control a
reproduction process for content data hierarchically recorded
on the disc-shaped recording medium with a  process
corresponding to the event described in a program object that
is formed above the player object and that is capable of
describing a process corresponding to the event that takes
place, and

causing the program object to execute the process
- corresponding to the event that takes place when the program
- object registers a process corresponding to the event that
takes place to the player object and the player object
transmits the event to the program object when the event takes
rlace.
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obj ect when the event takes place and the program

obj ect executes the process corresponding to the

event that takes place. 15. The recordi ng nmedi um as

set forth in claim14, wherein while the content data

are being reproduced, the programobject is capable

of registering the process. 16. The recordi ng nedi um

as set forth in claim14, wherein while the content

data is being reproduced, the programobject is

capabl e of deregistering the process that has been
12regﬂsﬂ@ﬂé@duﬁlngﬁpxwgmnndtngtnEQMBﬁBasasebmﬁﬁtéh bﬁvice to

1 ein_the Rr ed change.is a chan
BT oo PORF RN PR LB oreaanact S per i ga:  data
hieeprodmc&ﬁly ]ﬁbcdﬂﬂﬁd’e@ﬁrdangdﬂEEPSHﬁpﬁﬁ sekcbedt Agi Nnedium,

wherei n the predeterm ned change is based on

claim 17,
COUPRAFK P hAES FEPF e¥ents a tine that is set in the

-contentidgt aa 19%1d%her reeghding Wﬁgﬂyn1§§n§§3té§rtgn'n event
claim 14, wherein the predeterm ned change is based on

CORRCPRPREIRD GSer 3 npureRehAsmined Tidaneeor dig control a
reﬂ?95H8£§§nSSEoEQ§5hfbg Qkﬂk%h{&déﬁyﬂﬁﬁgkéﬁﬁuRkﬂqga@ecorded

obj ect assigns to a physical key o e user
Oonneaflke a Wimuahakey t hatceodibes a mmdddet er wiihed a  process

cofHIRAnAEL LS PhECEERLISEORNLNG 18 BAMR Ehsecy hac
istrﬁommﬂﬁeaboneneﬂush@mggers @b Rt ugnahattger ofisa capable of
degé§yggﬁg' a process corresponding to the event that takes
place, and

causing the program object to execute the process
corresponding to the event that takes place when the program
object registers a process corresponding to the event that
takes place to the player object and the player object
“transmits the event to the program object when the event takes
place.
13. A computer readable recording medium on which a
reproducing program has been recorded, the reproducing program
causing a computer device to execute a reproducing method of
reproducing content data hierarchically recorded on a disc-
shaped recording medium, comprising the step of:

causing a player object that generates an event
.corresponding to a predetermined <change to control a
reproduction process for content data hierarchically recorded
on the disc-shaped recording medium with a process
- corresponding to the event described in a program object that
is formed above the player object and that is capable of
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22. The recording nmediumas set forth in claim1l4,

wherein one or a plurality of events take place

corresponding to the change based on the event. 23.

The recording nmediumas set forth in claim 14, wherein

the reproduction process includes a reproduction

control that reproduces the content data and a process

for the content data that have been reproduced. 97

Abstract Wth a reproduction-only disc having a | arge

recordi ng capacity, an interactive function having a
deficghkindedgr eerofe$s eedomespandihe rtad atkd artermtantbet takes
2cgasily acconplished. A virtual player node
corfesponding to a function of a player is created and
descaubeng i ntdavaprB8pBami cBbagetr 210 dekeetisea W$er process
i nput and the status change of the player and
COﬁEE%P%?%ang ah® eVeft .evﬁ?to%‘j}?cﬁ Bakes hatacaplBRBNEeq Program
obliestenefgik@eirt &f f 68 cEREI SEQF S HHRMOY L4 SUBREl event that

corresponding to an event that the object 211 is
takadsektt 1 r dci &et oP1BDBAS| ePPager 2n® bdior olduer object
tr&NSRitd akes slace el Eglhfgﬁgﬁrgbéggto n the £7 nt takes

unnecessary, it Is unregistered. asi cPl ayer 16
Plaeqansnits the event to the object 211 15 in which the

evepnt ;] i st 1 registered. The . object 211
14éxé%d%%%§§§%§%ﬁgg%€%§§gg o% ?ﬁﬁmt%Ft¥Q3C$eceived

event. The rel ationshi ps between events and nethods

can be flexibly set. Thus, a conplicated

i nteractive.function can be easily acconplished. 20

pl
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content data have been hierarchically recorded,

at least content data and a program object that 1is
capable of describing a process corresponding to an event that
takes place being recorded on the recording medium,

a reproduction process for the content data being
controlled with a process corresponding to the event described
in the program object by a player object that generates an
event corresponding to a predetermined change and formed below

the program object, and

wherein when the program object registers a process
corresponding to the event that takes place to the player
object, the player object transmits the event to the program
object when the event takes place and the program object
executes the process corresponding to the event that takes
place.
15. The recording medium as set forth in claim 14,

wherein while the content data are being reproduced, the
program object is capable of registering thevprocess.
16. The recording medium as set forth in claim 14,

wherein while the content data is being reproduced, the
program object 1s capable of deregistering the process that

has been registered.

17. The recording medium as set forth in claim 14,

wherein the predetermined change is a change that takes

place while the content data is being
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reproduced.
18. The recording medium as set forth in claim 17,

wherein the predetermined change is based on a mark that
represents a time that is set in the content data.
19. The recording medium as set forth in claim 14,

wherein the predetermined change is based on an input to
user input means.
20. The recording medium as set forth in c¢laim 19,

wherein the program object assigns to a physical key of
the user input means a virtual key that causes a predetermined
change to take place corresponding to an input.
21. The recording medium as set forth in claim 14,

wherein the predetermined change is a status change of a
player.
22. The recording medium as set forth in claim 14,

wherein one or a plurality of events take place
corresponding to the change based on the event.
23. The recording medium as set Fforth in claim 14,

wherein the reproduction process includes a reproduction
control that reproduces the content data and a process for the

content data that have been reproduced.
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Abstract

With a reproduction-only disc having a large
recording capacity, an interactive function having a
higher degree of freedom than the related art can be
easily accomplished. A wvirtual player model
correspoﬁdiﬁg to a function of a player is c:eated and
described in Java. BDBasicPlayer 210 detects a user
input and fhe status change of the player and generates
an event. An object 211 that implements a listener
interface registers an event listener corresponding to
an event that the object 211 is caused to receive to
BDBasicPlayer 210 before the event takes place. When
the event becomes unnecessary, it is unregistered.

BDBasicPlayer 210 transmits the event to the object 211

in which the event listener has been registered. The

object 211 executes a method corresponding to the
received event. The relationships between events and
methods can be flexibly set. Thus, a complicated

interactive function can be easily accomplished.
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