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DESCRI PTI ON  Repr oduci ng Appar at us, Reproduci ng

Met hod, Reproduci ng Program and Recordi ng Medi um
Technical Field 5 The present invention relates to a
repr oduci ng apparatus a reproduci ng nethod, a .
reproduci ng program and a recording nedlun1that al | ow

‘the user to interactivsgtycrperede a program recorded

on a large capacity type recordi ng nedi um such as the
Beproticiay BpparaBackgrepmddActingnMeehedt Rearsduaing
standard for a disc type recording nmediumthat is
recordabl e argragtachaid® Récaording ddadiding and
reproduci ng apparatus, the Blu-ray 15 D sc standard
Techmeeml Fipbded. The Blu-ray Disc standard

prescribes a disc that has a recording nedi um having

a di anet elThsf prEsalad@vendody nedddeshdd fg a

t hi ckness of 0.1 nm The B|UIé?%[)SC sta(ﬂard uses as -

| RRRTRAHO R RATA B & SRR

I h_of bj.e I
SRR T, R R oD b Fe e P "’fia'ttgﬁadﬁfa’

f
OB P R Y 1y (ighans
QAACRSly M 1EP! Qﬁb -
Eggﬂ}%cor%e%ﬁloﬁ%ﬁbm hourss%r Ionlglg{r) S&vlldtmho&lﬁe1 -

Agpasiggation of picture quality. As sources (sUppIy
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'recordiﬁg and reproducing apparatus, the Blu-ray

' Diéc_staﬁdard has been proposed. The Blu-ray Disc

standarad 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 BluQray Disc standard uses as

optlcal systems a4 bluish- purple 1aser hav1ng a

avelength of 405 nm and an objectlve lens having a

numerlcal aperture of_0.85. The Blu-ray Disc standard

- accomplishes a recdrding capacity of 27 GB (Giga bytes)
*maximum.-'As'a result, a prograﬁ of a BS digital high- -
_vision_broadcast available in Japan can be recorded for

two hours'br longér 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 anal og 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 br oadcast are expected to be

Bt o TR SISA%Sts?b B3%1 “such
%&acda?gs&lssc AT %H o édxg‘?lt%e%%d%‘} U alnfh Ll T ENt

‘Disc s rel1s a nD nent to

&ﬁi«fér&&ox{aﬁp R %m}ﬁg 1RC Yrd Rt adiais ao'?i/&.s\@l't%h.

novies, nusic, and the Ii1ke are pre-recorded

ﬁgﬁmshﬁnoef%r ré&@dpiéﬂ@.a W QR 1\WiiGR oD WS dad t

music are pre- recorded, DVD (Digital Versatile D sc)

. diam baen msdei:;glltlilumdaadﬂa%ﬂ eie0 Gpleictiedo oy beptused.
~disc in accordance wth the Blu-ray D sc standard is

-~ e Qalyy- iy frersents tademdarickss wsaraibdr shed ke sub

conventional DVDin a large recording capacity and a

| anyﬂaHQuﬁmmﬁimmm@qﬂuﬁonﬂnamwrdhmghAW'§u@ma§ﬁcp¢r§90bo

be recoded for two hours or 20 longer-in high quality.
breadcaitdduct i on-only DVD video standard acconplishes
an interactive . function with hutton |gﬁ% and s

I

EULRTeRby PhY -

n%%%%rl OQIr A S’ ?ﬁ?ﬁ)&gg.%lﬂi ﬁ'ltE% 1%mgu BBO gh l%g ﬁlo% e%h e

nu Screen, e reproduce 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

tsed. ‘The reproduction—only optical disc in'accordance

'-_with the Bluéray‘Disc standard is . largely different
.from and_su@erior to the conventional DVD in é'léfge
':recording capacity and a high transfer rate that allow

| .high—vision pidtures to be recoded for two hours or

longer in high quality.

The reproductiOnaonly DVD video standard

uaccompliShes'an interactive function with button images
‘i_and so forth on a menu screen. For example, while a
'moving picture of the DVD video is being reproduced, a

" process that calls a menu screen with a remote-cdntrql

commander or the like, éelects a button image on the

menu screen, and changes the reproduced scene can be
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: perfo_r med. In the case of the DvVD video, a nmenu screen

I's conposed of fixed sub picture data. Wien the nenu
screen is called, it is displayed in su¢ch a manner
that 5 the sub picture data is conbined wi th noving

_ picture data. Button image data is included in the

dfddire data. Patent Docunent "Japanese Patent

palr
Lai d- Open Publication No. HElI 10-308924" describes a

structure19f thehictlses ¥ phet DVE daldaci, S ac aehunedreenh
novi ng picture 10 data and the conbined data is

irse cmimpedsetdd off rfdocard ahite pilNMireHalsehwer , Whencéhtehmenu
Teproduction-only DVD video standard prescribes
sgprEredt ilonsaldiady sitplse dicphegeds 10 tsuoh @ ffannen thatt
acconpl i sh conplicated 15 interactive functions. Thus,
e sate rigttursedataudls qoadmedo Wak,té)omwéw fHeture

~conplicated interactive _functions wth

Gadigr-odBBEFBA- 6HP93D9'Bt9| d8o18FAHAEAIID ﬁhadaPP. ﬁCtPEE

d d
‘%‘\tpn‘?ploegﬁi: Eaﬁf’ﬁ BFL |oh§8%}"?§tea gePE %?1 :) B‘ce;f%rrm:mds
P&ﬁﬁﬁ%’ 1%)§1e e?—lﬂnq.oaf:ito%rgzhhe d%tslzxgl‘b TI%“%’tructure of

rea dprogramﬂn and event -

[ O
orﬁgﬁ]l %%3)9' eo sta é(}ed Q'PSI Al't o&&%nt“ﬁ%%m&}%g\rﬁ g’ugﬂ&%re :
St G 1R TRt ARl fla? af URCHHeRbridedl t3CEeTeRDrAadle

net wor K such as the Internet, when the network access

- pwwnction'is considered to be acconplished, since.
‘response tines fromthe network and the user tend to

be 3 However, since the reproduction-only DVD

video standard prescribes operations using simple

- commands, it is difficult to accomplish complicated
'interactive.functions.' Thus, the creator needs much

__labor to accomplish the complicated interactive.

fdnctions with therreproduCtion—dnly bVD 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,'multi4threaded'programming and event-driven

-@rbgramming cannot be performed on the feproduction?'
| "f_'on:l.y DVD video standard. Although the DVD x}ideo

~ standard does not have a function that accésses 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
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~Thus, 1In the DVD vi deo sta

long, a multi-threaded process is very effective as a
system structure to i nprove the performance. In
addition, in the DVD video standard, commuands are
enmbedded in an AV (Audi o/ Video) streamof 5 which

vi deo data and audi o data are nultiplexed. As the AV
streamis reproduced t he enbedded conmands are

18RS At BB HETDVRAAS PROGEAR o R Yot as 2%

t d I ke t f d.
HREH 'GP toh e EEy < B e ARG ‘and
execut es 3,10,0mAAd Go £53PBOH PIgba LhgnBULLon on a

title selec I'on nend Screen or or t hat

SRR 2y AHRfed NG AEX rz}a(ng% t:.o‘?'i!rl'd%oqe%'t%gm of

rd, high speed process
ﬁH%HH“#E&Eb‘dﬁﬂa ANEHRAG GarzRRde RN thpaksda. as-

. prediction and specul ative 15 execution cannot be

LAV Istradei tisoheprodicedli @Wep eimble ddle dadohmanag, are
whi ch creates discs, the reproduction-only DVD vi deo

. esttaadaed therdifavimmang edewutiel.i sTasstived wbadsa an

button designed to appear at predeterm ned tinng on
operadisv sodedmldke tthraaing g Yinershve ddxfiosmatl or Thus,
backward on the tine axis. For exanple, as shown in
qnyg when E@@t@ﬁ@rd§§ﬂ§ﬁ5€eatGuéﬁﬁéaﬁnéfﬁgﬁcﬁﬁﬁﬁoﬁ
earance start time tl to button appearance end

ndy coxres@onging: toa gy @‘%ﬁ&ﬂgé’a 8o tifdf the

byt t ft 25 t t3 t
sl o REAe SCRRBWAT eh”?lhgmrl%ar SEY, ShoGnFy RS
o lERe8! 2R thext AU IEAMLLS aBBERNRY APACKS! L

DVD video standard, high speed process techniques that

pre-read commands for branch prediction and speculative:

execution cannot'be used

In addition, from a view p01nt of authorlng,
Whlch creates disecs, the reproductlon—qnly DVD v1deq
standard has-drawbacks. Now, it is assumed that a
button designed to appeer at predetermined timing on an

AV stream and the timing is moved'forwa:d or backward

on the time axis. For example, as shown in Fig. 1,

buttons designate to appear aftef button ap?earance
start time tl to button appearance'end time'tz'qn the .

AV stream are changed so that the buttons appear_after

.time t3 that is earlier than time t1.

‘As well known, in the reproduction-only DVD

video standard, an AV stream is encoded and packetized
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~out put

as prescribed in the MPEG 2 ( Movi ng Pictufes Experts

St anp) .
appear ance

tine t3.

- Group 2) standard. Tim ng nmanagenent of a reproduction
is performed with pts (Presentation Tine
In the exanple shown in Fig. 1,

t he button
5 start tinme is changed from pt sl

:ééﬂﬂfE§E¥EBéHJfﬂJEﬂé“MPﬂd ﬂ‘XM&@ﬁ%f@ﬁkﬁﬁﬁﬁﬁﬁ@&@éﬂ%s
In the DVD video standar

navi gati on

Gruy MRt isanddSe0 damangamdhagdatar afgdaswbppbabdteon
data are individually packed and multipl exed as one AV

- oft it eiamp

AV stream

dadfomteds wirtth oo sf drPirte serd: adritoed deidhel 15 tag ) .
Vi deo data, audio data, and sub picture

Ifatthe mxamtds gianad iro Pigpedr, dihet feitrtonulapipslaarade

tines.

reproduced

_ For exanpl e, | - ‘
straxt rhime glse @dnged Faonp Pdddt QORLFSPOTsifdate time

as shown in Fig. 2A these data

15 at their predeterm ned tines on the tine .

ki RffahaPrraspanding &o, f1ide Sidhce the data are
mul ti pl exed i

contents o

ha. when button A -
. designate&nt5%§;§§2r%39ggrn_gBP?F%qi§%8ﬁ§%§é8nso t hat

K - 1] 53, ' ' h [
e BB v 45 B i St TR B e
o djclq:taa aQ.fe q‘ﬁ?dti%d]uaei& d%{‘%é{%td Ll nﬁlﬁgl\?ﬁgﬁn at'sh Gne AV

a conma t I's execute a button

- dtenf] eCckeRmahAsChARTSH. sbPEnAYrat £RBANaBAULH BRe AV

re-nultiplexed. Wien an AV streamis re-nultiplexed,
strdam.negdgebodheal epnaducadtly an®Vbupl pyetuseddata

tenporarily stored in a nenory. of- the player:

Thus,

aren\Gaatiigeaalddy to tappeadi fafi chletirt eauitiplexed times.

For examplé, as'shdwn in Fig. ZA; these data are

multiplexed-so that predetermined data are reproduced

at their predetermined times on the time'axis-managedr

at pts inte

rvals.

Since the data are multiplexed in such a |

manner, whe
is- changed

stream show

“ that sub pi

When the co

: button is s

it needs to

n button A designated td appear'at tiﬁe-ptsl
so.that it appears at time ptsS, the AV

n in Fig. 2A should be ré-multiplexed éo'-'

cture data of butfoﬁ 1 appears af timé_p£53.
ntents of a command that is executed'wheﬁ'a

elected are changed, the AV stream should be

- re-multiplexed. When'én AV stream is re-multiplexed, .

be reproduced by a DVD player and

temporarily stored in a memory_of,the player.

Thus, conventionally, it is difficult to

5.
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acconplish interactive functions having a higher
degree of freedom To acconplish them the creator:
si de needs rnuch |abor. Disclosure of the Invention 5
An object of the present invention is to provide a
reproduci ng apparatus, a reproduci ng nethod, a
reproduci ng program and a recordi ng nedi um t hat

 agqomRp} fthe ArdF Atricts SRR GHIOR S VIR Il dgPegher degree

freedo for_|arge storage, capaci ‘type .

Yo onT8nricoedifficshithi s, c¥hEtancrige needs
acconpl.i shed. The present invention is a reproducing
n&ﬁ%ﬁ?&#ﬁgnthat reproduces content data hierarchically

DSEAARHOD A (e Gy, ecor ding medi um

conprising: a player object that generates an event

- correspondinngplackOog RhedpkekehrRedncBargen 28dta

program object "'that is formed above said player

hivarte andddhRiauca repRdYae a¥fus ,0eS eeiptioagicangl #eenDd,
~corresponding to the event that takes place, wherein

a6 dlepridaan g liretiramniahd & aecdoadindueieddiamprthaess

- for content data hierarchically 20 recorded on the’
- alilsor st acec drugiatd omsd wirthwiat high degressof freedom

correspondi ng to the event described in said program

o] dargd 5 taddidel GaPaciéYptapenrepapdrcitdanr-endy

reproduci ng net hod of reproduci ng content data 25

- omtdeadc KHERS o beorded Ldn 28CarPdishgFed recor di ng

nmedi um ¢ risin he step.of: .causing a_,player’
obj eot { NAP BERBFAFLPARNEIBR: L8ofs ESBBRARREIP0 a 6
apparatus that reprodﬁces cpntent data'hierarchically

recorded on a disc-shaped recording medium, comprising:

a player object that generates an event Correspohding‘
to a predetermined change; and a program object that is
.fo:méd'above said player object and that is capable of

describing a process corresponding to.the”event.that '

takeé place, wherein'said player object controls a
reprodudtion process for content data hierarchically

tecbrded on the disc—shaped recording-medium_with_a'._

_process corresponding to the event described in said

program object.

 ‘In addition, the preSenf invention is a
reproducing method of reproducing content data

hierarchically recorded on a disc-shaped recording

-medium, comprising the step of: causing a player objedt_ 

that generates an event ¢orresponding to a;'

6
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predeterm ned change to control a reproduction process
for content data hierarchically recorded on the disc-
shaped recording nediumw th a process correspondi ng
to the event described in a program object thatis
formed- 5 above the player object and that is capable

q‘%{n %ec%‘ifniﬂuléhg hllgt 0> denf HI%S_LP%{‘ B B Wil cess

es place t1on e present |n ention

fﬁveoﬂsﬂ@%aﬂsﬁ&&@maﬂﬂ GRRAA Q)anﬁll‘fésrdlscm

ice to 10 execute a reproduci ng nethod of

SR Y R GHY fAa 18R aritire A iiticedld Yoreedpiediay ao

di sc-shaped recording nedium conprising the step of:

Rl SEvith A qelstitebedbjiecta prtdirage R@ijaicts tdva teMentformed

corresponding to a predeterm ned change to control a

drapreo dii ipdayero odsiechb dmat thatt dist capiadple of
hi erarchi cally recorded on the disc- shaped recording

destinirhinid 2 Ppoeceses Sagvesespcidiondo dhet tyeqterithat
described in a program object that is fornmed above

hakespipdpsie-obj ect and that is capable of describing a

process correspondlng to the event ,that .20 takes
place. In Ed&ﬁ?ﬂ&ﬁonthehﬁr€§8ﬁ?nFn%BNFP6ﬁ°PSl§

dabl di di u :
e, SR A T SR o 2o R G 4e3e8u58 ng

Bigrar C%%:%%ﬁ%&%gwnmr A5 L RARUIRY ohi2he

T eproaucrt ng et re cl ng-conten

dy'tg,{ 10 H1%a1950 rr%%%ﬁ%aa o%' 3¢ a&gap%ﬁabeeo n_—@craeamg_

um conprising tfhe step of: causing a player -

- nfldiiRe, 'Eomprlslng 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-
'fshaped recordlng medlum with a process correspondlng 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

In addltlon the present 1nvent10n is a

computer readable recordlng medlum on_whlch 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-shapedcrecording'

- medium, comprising‘thepsteprof{_causing_a player object'
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sispaidh Fe arsdaad imegl imEd iopmwiRi

t hat generates an event corresponding to a
predet erm ned change to control a reproduction process
for content data hierarchically recorded on the disc-

~shaped recording mediumwi th a process correspondi ng

to 5 the event described in a programobject that is

- formed above the player object and that is capabl e of

st r9an iR e Hrvt SO rraSFERAME 1D the event t hat
takes place. In addition, the present invention is a

Rfieget W%&P%ﬁ%r‘iﬂ ng”H-‘e*iﬂ]u:jﬂ aﬁ?%ﬂd&?‘@&ﬂ EOERH
%Soasv % Ry Reeointb i e -
qilace esdciung: Q-; t S%O'i)tq!n%sts J:eevs%l) éfll]l?ﬂt to

recor e TECO I ng

é?fi#ftt ffH!s CeSS | tée'f?c&m a
contro lgﬁppﬁﬁgﬁ s correspoﬁgﬁag o the event

| '_ A6 1R gl o R ARPRRAL Y iAo f0bj ect

t'hat generates an ‘event corresponding to a
duREEtany e Grge Yt e SpUNTEG O alOWHe @ iy itiEt
object. 20 As described above, in claim1, claim 13,
twdkasmplidéceand cl ai m 15 of the present invention, a

- player object generates an event corresponding to a:

pr edet er nine@dddid&dga .t theopresend Aepeoddoni ds pr ddess
for content data hlerarchlcaup§ recorded on the disc .

ﬁoﬁﬁé@és§ata have been -

orrespondlng to the event _described in a program .
Ak a

AR LY TRSHRIP A a0y ASERE GORFERT,

_£¥3§£A£5&%j£% e 45 capable of describing a process

correspbnding 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.

As described above, in claim 1, claim 13,

.claim i4, and claim 15-of_thetpre5ent-invention,'ae

player object generates an eveht,Corresponding to a

predetermined change tO'control'a reproduction process‘

for content data hlerarchlcally recorded on. the disc-
shaped: recordlng medlum with a process correspondlng to
the event descrlbed in a program object that is formed

above the player object and that 15 capable of
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descri bing a process corresponding to the event that
takes place. Thus, one player object is capabl e of
perform ng a reproduction control for an origina
process for each disc-shaped recording medium 5 In
addition, in claim116 of the present invention, at

desstilsDnd edt ptlod s anchBrgsmaidin @bt €cthe tdadnt Sthat

capabl e of describing a process corresponding to an
wilced phadet akiisispl ane glayescobdedtton st mapadder eifng
medi um A reproduction process for the 10 content data
performing | @drwrfbﬁ@*pi@t esn ek esponth rgrigionahe
event described in the programobject by a player
REpeRss tier sk réted sharsdeerdpdmritgito a
predetern1ned change and faqr ned belom1theépr%9ram

obj ect . Ty, 2HHE Ny &t d’f}]aéé’t & ofy

B, S O tindly PSRRI,

R aa/r?fex;e}et[stfrgﬁ Wtk s EYRIS Lhatr 0 dcke Gl aag | 1 an

~event

ied to the virtual . player are

s S f Gre d Turmddint h:%gn:oldﬁﬁftl%he Rirdces@l FRIPAdi Ng to
user |nputs are define Thus, with one event node

| dotedniorgatd idecdMIoi e wiath be pmﬁmﬂmldcﬁi‘mhpcﬁﬁi:lrrg

addi tion, according to the present - invention, a

- ho rﬂhmle\cérayeiesdlaitbeabsntn autd yprfagmen apbJRET sty eam

reproduction function of the BD-ROM player is-9

'player object that generates an event corresponding to

a predetermlned change and formed below the program

- object. Thus, one player object is capable of

performing a repfoduction control for an original

" process for each recording medium.

According to the present invention, a virtual

player that abst:actly forms an AV stream reproduction

function of a BD-ROM player is structured. Events-that

_rtake plaee in an event‘model epplied.to the virtual
.player are desigﬁated{lrlﬁ eddition, user events
-_correS§onding to usef iﬂpuﬁs'ere deflned.r Thus, w1th
.one event modei;.funqtions of the DVD video can be

eaccomplished.

' In addition, according to the present

invention, a virtual player that abstractly forms an AV

stream reproduction function of the BD-ROM player is
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{3 4 1s a schematic 10

Structured. A Java class corresponding to the virtua
pl ayer is defined. Events that take place in an event
nodel applied to the virtual player are designated. In
addi tion, user events corresponding to user inputs are
5 defined. Thus, as a reproduction control nethod for

reproduction-only.video disc, event nodels of_ Jav
DB PodaVRs C1ARE OF FoRPPROIATal] PBgT AR e
[ EREQAUC '&%Jﬁ'}:edﬂ Phg ng's.stt &3N ¢ Tiecgﬂ%r gl i6danTAYE
R6 1 fipl"eénent™"conpl i Cated™i nt'eractive Gt tinc I ons,

i &Y G AA8R N Y1 NREY M Hed idfiited N 1
%A&%]?i%%ﬁtﬁ 1%Eesent Ji nvenJi i%i)ln can be aeppﬁ I ed enot "
£ ddh | K\ d it UaiGe SB8ndih P & dlir iridingare
such as the ECMA script. The content creator 15 side
G IRBCI ThasGoRAkeal ephoauent ohakdneisl methedpaoddi ag
to events using a script |language. As a result, when
wapmfandt takaem it acelecaricrer atveort: tivalels lef cdaviee itan
creator side desires can be easily acconplished. 20

- Wy iagfp1Destr i psi enrebubtawwagh Bi gava pyogrewhebhei c

di agram descri bing-a change of an appearance start

. nepRodictigutafort RiATordisty aR e gaRtrakleds g 2A

-and Fig. 2B are schematic diagrans descnibin% . :
re-mul ti pfPegi &9 dfpdepsnd: coppligageds intgragtivesp

BN o T oraea Sod B JAne O RA0e IREN o

In addition, . the present invention can be .

applied not only to the Java language, but to a script

language such as the”ECMA script. 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'éide:desires can be easily -

~accomplished.

Brief Descriptidn of Drawings 

' Fig. 1 is a schematic diagram-describingﬁa

“chahge of an appearance start time of a button

according to related art; Fig. 2A_and_Fig;'2B are

schematic diagrams déScribing re—multiplidation'dfra‘

" 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 arschematic

10
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di agram showi ng an exanple of a |ayer structure of a
BD- ROM pl ayer; Fig. 5 is a schematic diagram
describing a BD basic player 30; Fig. 6 is a
schemati ¢ di agram showi ng exanpl-es of events that
take place while a play 5 list is being reproduced;

dil dyraf | shdwiSt P td ani R9'AEM a SN G divdt e of a
exanpl es of net hods of class BDBasicPlayer; Fig. 8A,
BD-ROM B 185t Fidhg 8G ale a sttt ic g cdyaninging
list of exanples of nethods of class BDBasicPl ayer;

& BD Whdixc plsphantd;c Fliy diadrsam stuhenag i |distgmem
exanpl es of nethods of class BDBasicPlayer; Fig. 10
sSteovalrey. esteaip e oy rerairstisoviheg: dald qilasfe astens &5 fay
net hods of class BDBasicPlayer; Fig. 11 is a

lsitie i iheiniagrennoshefidrg B9 st i adnhsimad igy diagram
met hods of cl ass BDBasi cPl ayer; Fig. 12 is a schematic
strowingy el ts IFvaimp e s o Homebhads & G1afst hods of

class _BDBasicP|ayer:.

o P A T Py SR it T

sfggéegr}%ﬁ%i%'c '%%jgraﬁ&'sﬁg%ﬁ%lgg%é 'iis;t?%dff%%:@&%s TAC are

r alts  SHOW exa es of

asi cPal yer of the -a schemati c

ARHAMALIAHP NG 13t MexAPled If HedMds 0. c1HA

and Fig. 16B are schematic diagrans showing a |ist of

"%gfélaasti @%1%Isse\s%§a%&%%jﬂ@ﬁi ffi - .59.4 awe d BRinfftic

| | BOERE S afe TRTFIRAS 1W till  J eupRGiatie @Mefrdn SheREmg a

registration; Fig. 17 is a 25 flow chart show ng an

lasans eofantp 0 S metatd s renteins s BYBIgriaRlae Fig.

event |istener registration; Fig. 18 is a flow chart

~ 1showi ry swhemeeriyl dislgramprivesingfa Wisth of exemples of .

methods of class BDBasicPlayer; Fig. 12 is a schematic -

._diagram showing a 1ist of examples of methods of class

BDBasicPlayer; Fig. 13 is a schematic diagram showing a

“list of examples of methods of class BDBasicPlayer;.Fig.

14A, Fig.'14B, and Fig. 14C are schematic diagrams

ShoWing a list of ekamplés of definitions of evénts'

. that take place in object BDBasicPalyer of,the.D-ROM;
'Fig. 15 is a schematic diagram describing an'event'and

" a listener; Fig. 16A and Fig.'iGB-are schematic -

diagrams showing a list of examples of methods with

respect to event listener registration; Fig. 17 is a
_ flow chart showing an example 0f'djproces$,that.qreates
~ a program using event liStener registration; Fig. 18 is

~a flow chart showing an example of a process of which a

11
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BLREL VARG plaves medpl SEEePEtd EiG-
f ' [..bl ock di X how | e of 25

R B AR S AR O
SR L N

reproduction side inplenents a program usi ng event
l'istener registration; Fig. 19A Fig. 19B, and Fig.
19C. are schematic diagranms showing a clip AV stream
file, a file that stores mark data, and a file that
stores data 5 of a button, respectively; Fig. 20 is a
schenmatic diagram descri bing a BD-ROM vi rtual player

TRRIQGEEIAR ShentiRASRCH S Ve PTASFAT YS9 ARDY g,

. 213 Fig. 21C d Fig. 21 chematic di aqr. |
Srsbeer redgenition, Fade T G T o HEHYS 19c

B e N N s L S

%?L@Xﬁfﬁfﬂ & rdd ?%T&k REKEY Bty @‘n%%tqagho;gt tfita

a renote cont conmander; Fig. - schemati c

- oF DAtV rE Fa ot ivid 10 5]@5:}2.”@09%50% e et 1Qf

obj ect Rmt KeyEvent; Fig. 1 is a schematic diagram

B E&hopteng R ddSitbiofg ex BPIRM afirteus pakiveimebadl based

nmet hod get Rnt KeyCode; Fig. 25A and Fig. 25B are

- aac hemegtvien td idagivaers neddedl n@Fiay | 298 ofF igex 24H eFigf. lkays

obtai ned with nethod get Rt KeyCode; Fig. 26 is a flow

- asifaftigsh QA @ren ssshempsl td oo fdiagrapse shopdncha ldede wfes

a programtriggered by an user input -event; Fig. 27

§xANP losh o ded giidgons sHowised dRpudy siopmangts fbhah dhe

managenent structure applicable to a fulbggnofile of
“>8C%afe

. c di adr a lrayer “struct
éJMRaﬁﬁér; Fig. 23 is a schematic diagram showing a

list of exam?les of methods of'object RmtKeyEvent; Fig.
"24 ié'a schematic diagram showing a list of examples of
_keys_obtdinéd_with'method'getRtheyCode: Fig. 25A and
.'Fig. 25B are Sdhématic:diagrams'showing a'list of
'exampies.of keys.obtaihed with method getRtheyCode:
rlFig;726 is a flow chart showing an”example.of_a process
‘fhaf exedutes“é.program triggered1by an uggrrinﬁuf'
'aeﬁent; Fig;'27 is a schematié diagréﬁ shdwiﬂg an
.éxample'of:a file_manégement sfrﬁcture-applicable to a

.fuli.profile of ‘the BD-ROM; Fig. ZBA;LFig. 28B,-and'Fig.

28C are functional block diagrams showing an example of

‘a structure of a player decoder 100 according to a

first_embpdiment of the present invention; Fig. 29 is a

schematic diagram showing a layer structure of the UMD

12
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video standard; Fig. 30 is a.schematic di agram show ng
an exanpl e of a player nodel according to a second
enbodi ment of the present invention; Fig. 31 is a
schemati ¢ di agram showi ng an exanple of an internal 5
structure of a novie player; Fig. 32 is a schematic

ViRG ¥PaliWdig Hily ea0stial useshendthie Mg apeiwing
- Fig. 33 is a schematic diagram show ng an event nodel -

al exdamp D \Gfe lElernarded Bgdording dece@decond
enbodi nent of the present invention; and Fig. 34A and

efbpdidB tarcd lhes giressntc igivegrtdon ;sifdw-n@la ils &  of

exanpl es of event handlers of a novie player object.

- sehemaNtide stifagragarahpwigdo@n eFampl et R Neternade

present invention will be described corresponding to
hematde

ZQQﬁFQﬁHquthglé@?ﬁ%ﬁlﬂl@YGIS Figri 3¢ ienfod
yresent invention 1-1. About AV steamreproduction _ .
4&%@Eﬁﬂbﬁ§Qﬂiq§}ﬁ%ﬁﬂe fﬁa§P5EﬁoSF'#%qnﬂﬂe§ y§r: Fig.

- ROM 1- | b. Ahout. full fil.e of Do
DRFoR SEhamAt e ARG Ter e arogvEny Kzl oe the

’ : . | - . | N . .
B AT B heoks B plydeyafiensr e

prRUhs EnTrerflQ. fnlse FIRNAgRRERL S HIWC Wus 223 1-6.

Apbout decoder nodel” 2. Sécond enbodi ment of present
scRéRRkieN didghamdP etowihly W deatsbandaathplds of event

" handlers of a movie player object.

Best Modes fdr Carrying out the Invention
Next, the present invention will be described

corresponding to the fdllowing'structure;'

1. First embodiment of present invention

:1ei. ‘About AV steam reproduction functions of BD-ROM

l1-la.  About HD movie mode of BD-ROM - . °

1-1b. About full profile of BD-ROM

" 1-2. BD virtual-player'modél'based'on Java
-1143. About events generated by BD basic player .
jl—3a; Categeries of events - | |

-143b.._Ab0ut_event models

1-4. About user inputs

. 1-5. About file management st:Ucture

1-6. About decoder model

"2. Second embodiment of present invention

2-1. About UMD video standard

13-
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2-2. About player nodel based on UMD video standard

2-3. About event nodel of novie player 2-4. About

nmovi e player object and user input 2-5. About event

handl i ng by novie player object .5 1. First enbodi nment

of present invention Next, a first enbodi nent of the
resent invention will be described. For eas

SPANdi RgageT fededr BesRa oy SHD yhdeq standard

. qirder
, d i,on- I d di ill be briefl
dekor PRt evanto RagPl, el FEVP BHEYEhr rent Bl ue-ray
- RsC a3l andd s ol Blaya% E%h%%?ﬁ" %%dd%é‘e‘g' ;%gﬁ@: t he
record iumas a deri

I epr oduction-only a at’i ve of

| Blye: ' dpi tbe B
IR e ot e e

i .r omsig sheepidali@n®l Bl a¥edeh®. if0BnBPoAS ROM standard
prescribes HD (H gh Definition) novie node that

provi des iNd:& a6 ifiesftuRGibodIsenitNidfar hieO pird@es tof

- the DVD video. 1-1. About AV steam functions of BD ROM

invemt iAo wiHD todesamidedf BbrReksg0ukitgrsBAndihdg of
Fig. 3B show an exanple of a |ayer structure of the

e mrdsenbdavsnting BR RoMndarsh@om a Hemdhduedion -
- node of the BD-ROM standard i's conposed of aclip
ardyereqpns Medium Widdebe Prigfily cEébeda@sr a and

an index table layer formed in 25 succession fromthe

deFReativy &t the DTstadis -Sago HsSe 160 96FE -or 18

t%[fg_rfa(\)lllfc_}@i%{g caels%sfip'?‘:icc:)lnl,p tlhsé Cr% r% %%t%fonqo%lllyo ré\c/:ord

.medium.as a derivative of the Blue-ray bPisc standard is

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

~distinguish it from a recordablé Blu-ray disc. The BD-

ROM standard prescribes HD (High Definition) movie mode

'that prbvides_interactive functions similar to thbse_df'
 the DVD video.

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

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

”Fig._SA and:Fig. 3B show an example of a

.-laYe: structure of the HD movie mode of the BD-ROM

standard. TheiHD movie mode of the'BDfROM standafd is
ZcompOSed of a:clip layér,_a play list_layer, a movie

object 1ayer,7and an index table 1ayer'formed'in

. succession from the lowest layer.

. The clip layer iS'compdsed'of'one or a

‘plurality of clips:H-A clip is composed of a clip AV .

14
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streamand clip information. The entity of an AV
streamis a clip AV streamfile. An AV streamis
recorded in an MPEG (Mving Pictures Experts G oup 2)

- transport streamwith a tine stanp. Aclip AV stream5

file can be multiplexed with button objects for button

| SHPRGES a1 i3 Ghiferid tiloneamrhk| 8ntsryespr dgdava

clip information file corresponding thereto is created

- gtirddne ifelaald1aps Avp sefrelni Fille A ARt AV sOPGail ip AV 10

streamfile and one clip information file is referred
rieoasiedt dlio @an MPEG [{(Moviag Pdorttires Expéirds Group 2)
reproduction order of clips is controlled in an upper
traypepooft cltinesm witkh @l djne sttampyerli slapl AYestiaam
whi ch the 15 reproduction path of clips is designated.
file slaay bel ml tiplexedomidihn Suditenoebdegitgr fort pugton
play lists. In the HD novie node of the BD-ROM
1ageFard, only one type of a play list referred to as
anovie play list_ exist

. A I, L list i
conposed PR 8efidP 6Va§tfﬁag?éhi?pﬁggfﬁégFFéﬁr a

i35 dethe e P g aduSErE P ngang: WeTop L prkatea

18] Wl i Q0 Rl pf LMY, 6l MRS £3DePCor! SREOCYESTAYN
any order. ﬁlay |Péns can designate t%e sanme clip: :
sthe fQQEn%nﬁnQnguzlﬁggﬁhfgﬁm@tgbhpf&YeZQSSEEQEEEEU e

are designated wth by positions. The novi e object
+@Xia®t @ @hawe the play list _layer. The novie object

~layer is conposed of one or a 15

A clip is a record unit. The reproduction

order of ¢lips is controlled in an_upper-layar of clips.

 The play list layer is a layer in which the

'reproduction path of clips is designated."The play

iiét layer COntains 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.' A:mpvie play list is éomposed of a set 6f play
'items,' A play item contains a set of an IN point and
'aﬁ OﬁT”point'that iepresentrthe reproduéfion fange ofua 
clip. .Wifh_a plurality of plaj items,“clips_caﬁ be

'_reﬁroduéed in any order. Play items can designate the

same clip. The IN point and OUT point of a clip AV
stream file are designated with byte positions.

The movie object exists above the play list

“layer. The movie object_laYer is'c@mposed of one br_a |

15
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BRI AR

plurality of nobvie objects. A novie object is conposed
of a play list reproduction command and a set of
pl-ayer set commands. Wth commands contained in a

- novie object, a play list reproduction that reproduces

a5 streamin a selected | anguage or that has
condi_ti onal branches. t hat cause gla&glls s.to

A (OF pdLS cqﬂjreé's%hdﬁng‘c’f’ HEEE; iEnggRposed
' | e

G0 R S e Yoifhiard o exda?%pre&dﬁe—‘? blayer
4L gD iRk oGRS YU 1 heanov e

novie o

tﬂ}[ﬁ‘é@ﬁd 1% 1ih& f?éi:%d@chll%d Q:\ffart GRMrAIR AN d ndex

eX|sts above the play list layer. The i ndex

- dtakdn S £ YRRRGE PN ahdiiges ADjtesit hhal dondiltishal

executed 15 when the disc is |oaded into the player, a

pRifichaddj it ddiale ipd axacsed tthee e etted key viery
‘pressed, and a list of titles that the user can

'qunnﬁspdﬂﬁinguho(pﬂeﬂdteqmmnﬂddunnﬂmhmgna|maarta£e A

title is conposed of one or a plurality of novie
agigjamplsishiede | Ategxaopilebp€ Bhsapprhboationj that t hat

are first executed in titles. The player decides a

RAFAE™SD e Pl aphdi st Tepmoduadion tdat; %a&ﬁ%#aﬂaén

on the basis of the i.ndex table ormed on the di

hranghesyond @enﬁd@q&ﬁl“f§°éﬁl PE- tﬂ%vt%r%Bé?ﬁ

dat abase. TheC% Vé% reads the database fromthe disc
dj gnated operation. 16 Next, a

”Ddel of Eﬂ% Rhﬁgﬁrtgbig Wﬁ&%rbgontalns an index table

- and exists above the play list layer. The index table

is‘composed of a movie object that is first executed -

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

;that is executed ﬁhen‘the menu key is preSSed, and a
tllst of tltles that the user can watch. The index |
1:table prov1des a user interface. A tltle is composed
.of one or a plurallty of movie objects The index
| table lists movie objects that are flrst executed in

.tttltles. The player decides a"mov1e_ob3ect that it
' first exeoutes in.each operation on the basis of the

index table}

Formed on the disc in the HD movie mode of

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

detabase'from the disc and_performs-the designated

‘operation.

16
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described. In reality, various inplenent nodels of

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

bl ock that interprets and executes commands and t hat

exi sts abqjg h% %ﬁ&é&aro% lihiee phaReld enale wquk peFi 0.

4 shows an exa e of a layer Structure of a player
dogieli wda t hQnBEEB@.MtyTheratc%hspambuameﬁfc hmb@e14 slows
10 the | ayer structure, which is divided into two '
puRsdiDte ankisddmle. HDnmahie ewdmplA,BR player
presentation engine 200-is a functional block that
nicadudl eiss pliasidedstisntanch ddpivamedddes functiorstl demck
and reproduces a noving picture and sound data. 15 The
B tpresperaditdesn & rafirean Gnd s ¢ afdoswss funidanall e
stream and a graphi cs stream for button inmges and -

earils . thiate g qrRueadt A5 EXE RS Wﬁmm&h&t

- desi gnated play |i st correspondln cQmmand 2Q.
PSS @IS U= e TGO FAAE 8&%

LR B o B BB S ORlﬂrSeZ{.on B 201
moq&eef U e e trﬁgls @@dpmasn Bk 8anows

orns t T esent atl on” engl ne

é“l%%&?1§§§§%§§§éy%ﬂﬁ&ﬁ{QQP%§$1&EA*1nﬁﬁﬂﬁﬁoful|

profi Next full profile of the

ﬂﬂ%&%?ﬁﬁﬁfﬂﬂkﬂdks in the HD movie mode.

A BD presentatlon englne 200 is a functlonal

bleock that handles play lists and clips, decodes an AV

stream, and reproduces'a-moving picture and sound data.

The BD presentatlon engine 200 also decodes a sub title

,stream and a graphlcs 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 movie mode of the BD ROM, a

navigationrenglne 201 exists above the BD presentatiqn

:iﬁengiﬂe_ZOO. The navigation_engine 201 interprets-an
findex.table and movie objecte aﬁd informs the BD _
eﬁfesentaﬁion engine 200 of a play list that is finally
Zfeproduced] '

. 1-1b. About full profile of BD-ROM

17
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wi Il be described. The full proflle of the BD- ROM
standard is a node that has a higher degree of freedom
and expansibility than the HD novi e node of the BD ROM
5 standard. Hereinafter, the full profile node of the
BD- ROM standard is referred to as the full profile.
According to the first enbodi nent of the present

i nvent i onNeite 8 &pdd PEQELLes ofr $%RdBR -RPMhskandavd
t ual h J V d t J
i ﬁg%ﬂﬂgﬁn%giﬁécgﬁgFlN%liﬂgrgég e egfgp avﬁr&§¥gher

qegre%vff freedo fnd e?%FnSI%hébfﬁ'ﬁﬁﬂg Fn re%dom

i aae&rmﬂ% B L b S e

aqlfgé@ Q\gﬁgéeaﬁamra' 'théhfua_iuiafamé Rbathgeptayer.

pl'icatron Programm ng Interface) is defined

 ERRRE B i kM OR LG RRe23A1aNPrariava

appl i cati-on. Thus, the BD presentation engine 200 can
be Operat%@cb&ﬂﬂh@ht30thhefAEbt kinkedihenfaviEgaheon

“engine 201 in the HD novie node of the BD-ROM the
pleserapplniveait iam ,c aheb @ atyleau giokleilo isx psovildede willte BD

presentation engine 200. In .other words, as
Jiavlau stirdtued. omdttiaer i(glavapMi @ndofexePlU@eM a iJavehe

full profile, a Java apgnlcatlon 203 25 exists above
‘&Hﬂiﬂ§§%#%ééﬁtéﬂqwmﬁﬂg

Eheofulds prghide FoFa hwhgeiz

In addi tion, Java also has a_n tmork functi op 18

| GpsespNfc ST GRI PHRSRSERATS tHre SRR RBIRE

largely dlfferent from the HD movie mode of the BD- ROM.

| Java, JavavM, and so forth are registered trademarks of

Sun Microsystems, Inc.

The full profile needs to use all the

functions of the player. An API (Application

Prdgramming Interface) is.défined betWeeﬁ the BD

presentatlon englne 200 and a Java appllcatlon Thus,

the BD presentatlon englne 200 can be operated through
fhe API. .lee the navigation engine 201 in the HD
~movie mode of the BD-ROM, the Java application can be

" thought .to exist above the BD presentation engine 200.

In other words, as illustrated on the right portion of

‘Fig. 4, in the full profile, a Java application 203

" exists above the BD presentation engine 200 through a

Java. VM 202.

In addition, Java also has a network function

18
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eieh | Ak th NateT What & F Hg.
YL B 19 dE G e TR .
“defined in the fd st emod BNte afe it g o the
TRR N e g et B, R et

| ayer 204 and a GQUI (G aphical User Interface) |ayer
205 as | ower | ayers of the Java application 203 and
the Java VM 202. 5 When the BD presentation engine
200 is operated with the Java application 203, it can
be thought that the player that reproduces a play

' Ar}ét%i%&bﬂiéé Ualn X B%Er @Rukhe cheibWare, aCaewaBeR for
pl ayback,

stop, stream selection, and so forth are
BAAr t204 Nehd G by fcrapit ddie udeay e terfopay atiedren t h .
the commands. The player needs to informthe player
165 tde Towdre Mayetatafs e tdwraplappelricst itom B X fang dhe
list the player = is reproduci ng and what times various
Jeped M A2 such  as stream sel ections and user inputs

~wi.ll change. 15 According to the first enbodi ment of

t he presenfhen rbhentBhopreseada tfiomc eingifeo200n & Spl ayer

~are considered as-abstractive objects on the Java

agarated iwktipdde Ty aRRRHG3 Ve H St dhfcamhde
functions of the player _are referyed to as the BD .
' Rradntes ¢ ey 218t ds

nvent1 on asi| Cc pl ayer "1'S an obj ect such as

conmput er environnent i's not limted to a general

PESU 1M Y ey of e G

19 environment i ncludes a software envi ronnent

p%]%e\?eﬂoeracrﬂi‘aéhé: & 1Y LU WRh &R FRMds .
THY

| éﬁﬁﬂﬁﬁ“ﬂﬂ(%he player as to which play list the player
Zie.repfoducing and what times various'operations such
- as ‘stream seleetions and user inputs will change.
 ;According to the first'embediment of the pfesent

~invention, these functions of the player are considered

as;ebstraCtive_objects on the Java .application 203.

The abstractive objects of the functions of the player

are referred to as the BD basic player.

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

'ﬁlayer will be described. A BD basic player 30

reproduces data from a disc-shaped reeording medium

defined in'the first embodiment of the present

invention. The BD basic player 30 is an object such_as
) a‘personal computer on the computer environment. The
 computeruenvironment is not limited to a general

:purpqSe personal computer. For example, the computer .

19
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in a dedi cated reproduci ng apparatus and/or a
recording and reproduci ng apparatus that reproduces
data froma disc-shaped recordi ng nmedi umdefined in
the first 5 enbodi nent of the present invention.

Herei nafter, the disc-shaped recording nedi um
according to the first enbodi nent of the present
emwigrarinent sirablwded @& epfitwanehengiigenrend pppdagieated
pl ayer 30 is an abstractive 10 object on the software.

el e HISD RIRFIUFAT FPPATATIES G Safi FECOTAING

te and hardware 33 exi st. a . supekordi%ate

Sys As .
Hibdr Ctﬁ’fuoclr;i’é? BHRAFG S| TEPTAARGES daka, Trom, @

X 3Lt APl. 32 T BD hasi I 30
B0, WAL ot R R P B 0,
e%q)cﬁ_w Csf Cﬁ'ﬂa Q:egegﬂ:r %%q:'iokxn.. Sﬁ?..t:la‘%ngftéP,e' the

ucti u

orT .
repro on 1s stopped. at us I nc es a

| d%ﬂé&@g{ﬁédafr Al PR SN RTor@BRHARE thReed rst

repro Il ons for exXanple high speed” reproduction and
bRl SRt IO ifesid |iwvendd oneAl0 bt atthat to

“reproduces data fromany tinme point on the disc. In

wadidiigan, the BD basic player 30 contains variabl es
that hold statues of the player (common. paraneters:
34). The TherBD pasdicepdayedd3fr dés aonpbstdactive

regi sters and so forth on the conputer 25 environnent.

- olfiectarmaiile cafitsirnelaviepprdgihen BR) bagict BbavippedO.

l'ayer. accesses the comon paraneters 34 through_ a
arelQfod Ferahiag Systepyl aa8 hexwagepdrt 6%ty -20~s 2

rocess. correspondi ng to the_status of .t he BD basic
g%perordinate ﬂ%ogramgof t B% %agic player 90, %hera

'is a Java program 31 through an API 32.

The BD basic player 30 has two statuses A and

~ B. 1In status A, a play list and graphics can be

reprodubed.. In status B, their reproduction is stopped._

Status A includes a plurality of operations such as

" ‘variable épeed reproductions for'example high speed.

- reproduction and reverse reproduction and jump

reproduction that reproduces data from_any time point

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

| contains:variables that hold statues of the pla?er

(common parameters 34).' The common'parameters 34 are

composed of'registers'and so forth on the computer

environment. When an application (Java program 31) on

Tthe upper layér accesses the common parameters 34

' through a method of Java, the application can perform a

20
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pl ayer 30. The BD basic player 30 is an abstractive
obj ect on the software. The BD basic player 30 finally
5. converts control by the Java program 31 through the
APl 32 to control by the OGS and the hardware 33 that
exist in the lower level. The BD basic player 30

va program 31) tHArough 10 the APl 32. In addition
gy BD Fasi ¢ player 30 needs to informthe

IJ}%%L%& s Al o Bhe? sHMRROLFH FAL BY PAAB

“superordi nate programthat the status of the BD basic

pl ayer 30TheaBpedashie pllagerwdndis wheabstlracBBvieasi c
pl ayer 30 perforns a plurality of operations that
chieeas sinvdlhe rseyfrtodirees The PDababist pldyand3fh€émnally
anot her play list, the superordinate program needs to
dranve tiisowenttine 1s that (heofJ avide pRRIFAMN 31pltRFeughyghe API
According to the first enbodi ment of the present
J2nkentdamtrods by denQf SnG e hersves e RS Hgdr o¥dvdr
of the status of the player, event nodels are used. 20
im dhep loWSKs 1@¥&dpl es of events that may take pl ace

‘?E'p'r cdact POk %@%ﬁ%ﬁﬁgﬁ'ﬂ%&%ﬁ?‘)g‘?’% A t¥T”§ bRBtrgiise
T
bgt%e (ce)?\/r(‘ei\rli,q1 © %ﬁ:o arte I'%f“gg'% F‘?&’é@ﬁqe

-.'tﬁ%|ﬂ§¥ %@ ng Hfaﬁd9t§¥n|'§Be'ﬁDabﬁgléhﬁlgfgrnﬂbnﬂeedsa_

play item en event. PlayLi stStared takes place,

@VeForhl atel eHPleRdiNate pakRSanl 2kt Kthed stladpiselof

mark 21 that presents a chapter is present at the

_ HIR0IEMNibagief player 30 changes. In other words, when

the BD basic player 30 performs a plurality of

| 'operations that sucCesSively reproduces one plaf list
:and then another play list, the.superordinate program
_ needs te‘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 whlle a play list is being reproduced. When the -

reproductlon 1s started event PlayStarted takes place.

'Thereafter, when the reproductlon of a play llstrls

started, event PlayListStarted takes place. Since the

beginning of a play list is also the beginning of a

play item, when event PlayLlstStared takes place, event

_PlayItemStared also takes place. If a chapter mark '
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“execut ed

the play list, event MarkEncountered takes place.
Likewise, if a mark is present in a play item while
a play itemis being reproduced, the mark is 5
detected. Thus, event MarkEncountered: takes pl ace.
When the reproduction of the play item has been

conpl eted, event PlayltenEnded takes place. Wen the
thadr aaaagis ¢f diptemyie phesead Bdefh® deIominsg: oF,

event. Pl ayLi st Ended takes place.. Wien the reproduction
GRS RS AT o FEICEt e MO S LA S K Pl e,
Thus, whi

| Le the pl i i ted i
eveni s UHEEED, ndn TR dODELAREAROR b EadRan f-

i.nf f , .of t,. 4h .di t
PR ThiSly DR TS50 5P g e HagIGE noe
-&aﬁgaﬁmﬁlQEhESEfggéﬁE1gagﬁzgﬁggﬁ£@§earegkags?iaeé. are

en 1t Is Inforne occurrence o -event s,

WHerf ¥hel §Rlpr¥duE GG e RER %fl.atth.t%‘!iﬁlhta%- pAegor di ng-
to the first enbodi nent of the present invention, an

AR llerdd NG varith el dyart smEplaRie take20 pTeidead Wndel she

"~ that allow a Java programto operate the player, and

maspanidumidelns dfhathe nflaymltilse hasa beeogredso compieted,
status of the player are provided. The Java | anguage
eventnileayddtsd®Endeda takes @lageogr Uhenf thaergpro®Rort1on
the system according to the first enbodi nent 25 of the

| hasedeen opperEted. Evend $laykasdes takes: #4aCke Java

program 31 that operates the BD basjc,.player 3
Uiy ouai i FBuAp| w3165 30 Re REaYSEp a0 PRARE BRaRAFEdef

“whi,ch function

various events.%ake place. When the superordinate

,program is infoﬁmed of occurrence of an event, the
- superordinate program can know the status of the'playe;.
: The superordinéte program side prepares:pfogréms 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 abstractiﬁg method for a player,

method models that allow a'Java program to_opérate the

playér, and event models that inform the Java program -

. .0of the status of the player are'prdvided. The Java

language is implemented to a_control program of the‘BD—‘_
ROM. In the system according to the first embodiment
of the present invention, the disc greator_creates thé-_

Java program 31 that operates the BD basic player 30

through the API 32.
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- theya ke Pisg + h

“programmong

of the player are analyzed in detail, abstracted, and
represented as cl asses of Java will be described. 1-2.
BD virtual player nodel based on Java 5 To designhate
the full profile of the BDDROM it is necessary to
define an execution environment for the Blu-ray Disc.

An i deal | £ +38a328xamplled ¥t wBd dh#unct
r epr oduces at'a%f rptcz)tlr}ﬁ t he aBD RO\/Ipiq's naned -the él[c} Fji'g\}ls

ok Tiinealp 1l rad® a1 yHea BB a0 ] asyerdE i, and

- corresponds to a functional block that reproduces a

fedditedfad hel R3O i Tawmlwipllagey dexdalibdd t he
BD- ROM vi rtual player nodel, statuses and conditions

| f-@r. t Bp stiatualcpaages apdedebased. ohnJastdi ti on,

attributes of streams reproduced by the BD basic
pl ayer - 15 T30 des igmaten dhes Suldc DOl ige o ithei R -ROM,
nmet hod that controls streans, and so forth are

defismeabcesmany sto ddaf iy cdneRetdesy anyimenmsn REAT

shoul d be correct I% operated .on the BD-ROM virtual
fighdgateRPdeh REMEPBRaPRr PBSAChe 20

AL LN TR e Y50 P G

AL YRR UL Dl 6 PSS, Flfrer

t rSes diave sl YSES: : 2
_ _Oﬁsan%ﬁ%)ef%?ﬁgldﬁ\r% ?%'103{% he BD%%\%Ogg%Iﬁer
pidy JAGR icF Y GH-HOM R4 0V F0RyEe Moé10y I8UBhe
M Crosystens, Inc. and has a plurality of editions 23 -

BHoM Sy iR 3ayel? Modeand statuwdsh dnigtcotidiftaronsn

 for the status changes are defined. In addition,

attributes of streams reproduced by the BD basic player

30, a commandless (script) description method that

'controls streams, and so forth are defined.__Scripts__
‘and streams recorded in the BD-ROM should be correctly

" operated on the BD-ROM virtual player model.

" Although a real:BDjROM player can be

installed in wvarious ﬁanners, when a model that does. :

‘not need to be installed is considered, minimally

fequired'hardware resources can be clarified.
The BD-ROM virtual player model defined in
the first embodiment of the present invention uses Java

as a programming language that controls the BD basic

‘player 30. Java is a programming language created by

Sun Micrdsystems, Inc. and has a-plurality of editions
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sk e aREE.s JSE.nd@MEer aadpsegfamthi

~their applicable system scal es. In this exanmple, it is

assuned that J2ME, which is an edition designed to be
installed to a set top box and so forth, is used for 5
the BD-ROM virtual player nodel. In other words, the
BD- ROM vi rtual player nodel is extended on the basis
of J2ME. As a feature of the Java Ianghég when a

ndﬁﬁféasﬁpy
10 extended. Assumi ng that an HTM % per Text Nhrkup
i@ﬁ@a@lw&%aw&@és sgétLesuppoht %ﬁs eSEATPP? octEsls
To allow this

h
hobus L et 3»1 a8 oen e Rk deBigReE ho e
i e e 1R Rk S AP 32 RRAG, BHEOT)
vH B e %ftu%lu%ﬁglyeé‘ fadRgh! O”E Cé@g@f foded, + e
g t i ned

correspondl n tension ne int

Bt 3194300 Pdheut médend i3 BeAbty onofthteega@lgues

that acconp e function. Thus, a 20 conpl eted
rami.s described in only the Java |anguage. In

addi tion, Java has already provided various program

devel opnens enfieadnrenbs. theugaviat leaguabe ,swhdnt hahew

~the disc creator can easily create disc contents: 25

Alaes tilse dBBiIREN \Fiort aaprplgaper, rbdekni be éesdiiybed in
t he Java | anguage, APlI, a class that has been defined
daﬁaaﬁﬁdwlcAesymiegsthahcan WBML b EHyReH 3%XQ4M@¥k¢B On

the other hand, the BD basic player 30 is an
Language) document does not support an event process.

To allow this HTML document to support the event '

process, a script for the event process for example an

' ECMA (European Computer Manufacturers Association)

script, is described in the "HTML document

| | When the Java language is used, a function '
can he added corresponding to an exten51on:method
defined in'the:Java language_without using a plurality
of teChniques that accomplish the function. Thus;'a
completed program is described in only the Java

language In addition, Java has already prov1ded

- various program development enVironments Thus, it can

be said that the disc creator can eas1ly create disc'

contents

When the BD ROM Virtual player model is

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

‘been defined by Sun Microsystems,-lnc., can be used as
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orlglnal function of the BD-ROM Thus, Java does not
provi de the BD basic player 30 as an existing class
and API. Wen this original function of the BD-ROMis
S acconplished by Java, there may be various nethods.
However, according to the firstenbodinent of the

rgsent o nygn %Qﬂer #Qﬁ& eoﬁ?gﬁ Q &rpﬁéyfﬁ an

APP eévent nbde eat ed

g/ g‘i*fln% Top e tRR BngOi*lo Frhas, y@@a@o@aswt

ned as one class of Java. The nane

p%fovtl'a% s B0 %a@.&lfd Fﬁ vay 38DBashePeayerinki ¢laést and
Fig. 13 show lists o exanpl es of nethods of class

- ABOBaswePhayRis OtligineImpandstion bdhetiBd BBsROMpiayer

30 are perfornmed wth 15 these .nethods. Fig. 7 shows
avcnpldsheid Mt Heds ,uteeérieomagbbei wapliepsr medhods .

i nformati-on. Method get Pl ayer Speed ( ) obtains the
Hosferveduc tdcomprsiiagd tof thiee firgafeembodifmeat of the

get PlayerDirection( ) obtains the reproduction
rdieseatti daven tdon, h&upckjens git kg BD basic player 30,

_A&etDescr|pt|onLang§§grsg) obtglns t he pl ay

é?g&%@%”bﬂmﬁré 8t§F§?L Nurber O
obt ai ns a IS r that is currently bei
GOSRETR @é’g'n w&ﬂ%&@ égt %ﬁggterNunber( ) obt ai n>s/ tﬁleng

~ chapter nyrber, @} 52} %)s&lér% e¥: el 0g GRR %uce@

thhod getﬁigyér upport 'ns:- the version and
LS o5 pI HE' natk Yor Bfne FE¥as8Bisagdrthea 86

§MOM/exanp l'es nmet hods used to reproduce pl ay

- ﬁﬂﬁﬂeicPN%&Q&d Flg. 7 to Fig. 13 show lists of

examples of methods of class BDBasicPlayer. All

- commands for the BD'basic.ﬁlayer 30 are performed with

these methods.

Fig. 7 shows examples of methods used to

obtain player eet information. Method getPlayerSpeed()

obtains the reproductlon speed of the player. Method

getPlayerDlrectlon(} obtains the reproductlon direction
of the player. 'Method getDescrlptlonLanguage()-obtalns o
the display language of the player ‘Method

getPlayLlstNumber() obtarns the play llSt number that

' is currently being reproduced. Method

getChapterNumber() obtains the chapter'number that is

currently being reproduced.. Method'getPlayerSupport()

'obtalns the version and functlons of the player

Flg 8A F1g 8B, and Fig. 8C show examples
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the Internet can

pl ayPl ayLi st (i nt pl ayLi st Nunber, | ong[pl ayLi stTine])
starts the reproduction of a play |list designated by
“pl ayLi st Nunber." "playLi st Nunber” is not essential. 5
"pl ayLi st Ti me" designates an el apsed tinme of the play

list. The play list is reproduced fromthe el apsed
~time "playListTinme." Method pIayPIayList(String

qff anatibndsRiusad iy Pleprddicr pdjay digtiss t Metho
reproduction of a play |list _ designated _by 10 . '
PIAERAGE G (Int RIAMLINmbeTs 4 opadPlEvde siddmsdat ed
by a URL (Uniform Resource Locator).. A play list on
TR Yo 1 S RER S SRS It By 1 SRS SRR (e DY

TR T giuni oRuea rroRabOR ABchbRapaleRS T -

R S e, b S o R U 1% By

. 13{54.he‘gﬂbamaw&is{hgspkaﬁrbaﬁeeasffsm eucedapsem the

apsed tine "playListTine." Method playPl ayl ten(int

e hgﬁtayttri@&rmirdélt" RetAbayplayblugPei st sEart gt he

- - repro _
. pldynild tuRNyMieng [ siiTdyel e gt adesi- ghat ed by

uction of .a play list designated by

"pal yl temNunber. "playltemNunber” is- "Playltem.id"
reyato dudtdritonf iofs aa pilagyy liitsémdasd gnladiedi Yya nuneric

val ue starting fromO. Wen the reproduction 25 is :
"planlds tURIm"t héphaylLaatHBLOf 18 dl Byayi sistt designaked
of "playltemNunmber" is 0. Method playPlayltem (String
by &y [URdt YRnifioxm RespprsoNGRsS&tPTdtar fsPHRE 265t on

repr.oducti gn of %eP%%%fgﬁgie e %gggh%i.bywﬂg£a¥kgstURL-

'player has an Internet connection function, a play list

can be downloaded from a URL designated by

."playListURL“ and reproduced, "playListTime" is not

essential. "playListTime" designates an elapsed time -

_ of the play liSt. The play list is reproduced_from the

elapsed time "playListTime."

Method playPlayltem(int playListNumber, int

'playItemNumber)'starts the reproduction of a play list'
' designated by "playListNumberf_from a play item

designated by "palyItemNumber." "playIltemNumber"” is

"PlayIltem_id" that identifies a play item and thatris a.
numeric falue starting froh 0. Whén'the reprodﬁction
is started from the beginning of a pléyllist, the value
of “playItemNumber“ is 0. Method plaYPlayItem (String -

playListURL, int playItemNumber) starts the
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| CHUFRSMINY M it 3

froma play item designated by "playltenNunber."
"playltemNunber” is "Playltem.id" that is a nuneric
val ue starting fromO0. \Wen the reproduction started 5
fromthe beginning of a play list, the value of
"playltenitist” is 0. Method playChapterMark(int

| i e i_nt r . d "
RO EIRE, ¢, la O A RE dE U A
85 WURL W I dHAR AN Bier g1 avl euplidiaber *

e "playlistURL." A'play |ist always starts with
Gl Y dYpidmt e pi L BBy tenlvBitd 0 d HERY AN APl raeitid Ng
posi'tion, object) position = ' :
daltestamexid |£iqp'd." t @heh) thbj eepradbbtion started
("PlayltentJ" Chapter") designates a junp in a play

 fro .the readinmdiesj griateeplay unist,r dhd el ragnt | y

‘reproduced position to the next play itemor chapter .
"l whtanisi gtle ¥sepr.oducti on thereof. "top" designates
‘a junp from the currently reproduced position to the

“end of thMexhofl laviChaptegMayk (dndy pdayhd stNumber,

repr.oduction.fromthe beginning of the currentl :
) RARSAFIBIRET ) EpT SRRy Sipdasenated by

¥
TR et St b Erer Al vy

SrenGiE | b AR e E OB " Campl o

9 A ASedal B12rvidse $108980sthetOd n

reampvarlability () obtains a statUs

Method moveAndPlay(string position, object)

.position = (“prev“|"next"1"top"|“tailf} object =
'(“PlayItem“|"Chapter“) designates a jﬁmp in a play list.

| "néXf"_designates é jump from the currently reproduced
pdsitidn to‘the next play-ifem or.chapter'and'starfs

| the reproduction thereof. "top" designates a jump frqm

the currently reproduced position to the end of the N
play list. "prev" starts the'reproductidn'from the -

beginning of the currently'reproduced play list.

Method stop() stops the reproduction.- At this point,
“the value of the standard resistor is not kept.

Method playSoundEffect(inf sound;id),reproduces a sound,

effect selected by "sound_id." -

Fig. 9 shows examples'of'methods_used for

video streams. Method getVideoStreamAVailabilitY()_
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) _designates an an ]
| W%q@%ﬁw@ erdasHAgNAFes 1fesifden

desi gnated video streamis contai ned. Mthod _

set Vi deoStreamNunber ( ) designates a video streamto
be decoded. Method get Vi deoStreamNunber( ) obtains a
video 5 stream nunber that has been sel ected. Method
get Vi deoStreamAttri buteO obtains attri butes of a video
stream The attributes of a video streamare for

oixtaipl e e recediuyy teeryn triggp iite threr agpastt r@at i o,

di splay node in the case of an aspect ratio of 4 : 3,

des idradtedl cHipldostrzean sie faantaingsd-hoMesBedngl eNunber

( | e nunber. Method get Angl eNunber O
SHEER™ o RS

et MaxVi deoSt r eansQ oht ai_ns t he ngnb?r o{) vi deo g
Gty  Hathedn 966 VaePEELEaamiBIRPy () 16°8R0RE 2 video

I f hqd d f ' 5 Met hod
e L R I e
K § : ' t ' ;
e e et L I e e R A R B

- de ot iga a@%ghﬁhgsé@fl angyage YsedamNapedesi-gnat ed
t ho )

© . audl o stream

set Audi oSt r eamNunber (

SEFARA e Y rR Wy tSinl, e 8 WG o e RIspétre dathilt,hod
get Audi oSt reamNunber () obtains an audi o stream

| auspiely whate iih htiengaseproduee dspdtthatitio of 4 : 3,

get Audi oStreamAttri bute( ) obtains attributes of an 25
cdiedl stapddmon, Thadatstor ifloxttés oMefhodudebAnfletiimbes()

- for exanpl e encodi ng system nunber of channels,

degitgnatesf aguandleemugibes;. sMaphpAgoptdgdeatiymbenrl) so
forth. 28 Method get MaxAudi oStreans( ) qgbtains the .
thﬁigs(gnzﬂﬂgL§ number that has been selected. Method

gétMaxVideoStreams() obtains. the number of video
streams that Caﬁ be selected.

- Fig. lolshows examples of methods used for

“audio stfeams, Method.getAudioStreamAvailability()

obtains a status representing whether or not a
designated_audio stream is contained. 'Method
getAudioStreamLanguage() obtains information about the

1anguage used_in'a designated audio'stream, Method

setAudioStreamNumber() designatés an audip stream to be:

. reproduced. Method getAudioStreamNumber() obtains_an

audio stream number that is being reproduced. Method .

getAudioStreamAttribute() obtains attributes of an .

_audio stream. The attributes of an audio;stream'areI 
‘for example encoding'system,-numbér of channels, number

of gquantizer bits, sampling frequency, and'sé forth.
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streans that can be obtained. Fig. 11 shows exanpl es

- of methods used for sub picture streans. Mt hod

get SPStreamAvai lability( ) 5 obtains a status
representing whether or not a designated sub picture
strean1|s cont ai ned. Method get SPStreaniLanguage( )

reaw%ﬁdyﬁ$§y3¥§§§§#?§gl %%E%H?ﬂ%gggFﬁgbg@‘gdHfb
1%%#@’ HA! P e Oy{lal}gdal ct ure stream nanely

not it 1s currently being displayed.

Met hod se&".SLBDl 30! aySat exhnplels oF mditaplhiay uskat Eorof

a sub picture stream namely whether or not to

s Piddtdre dWidiwts .gemSbhbaegaRsPEicbaambiyaibbbainsy ()
attributes of a sub picture stream The 15 attri butes
oftamslla ptetnse represedriandg ohedhenplog nodf @ mat i on
about resolutions of sub picture streans, . information
descign agre da s tpircding . it zeam S-SOICQMt@éLDt%ﬁpe Mejhadso
forth. Fig. 12 shows exanpl es of . net hods used for 20
defisRStaeanLana1adedth o taliadp the degsiiagep isess 4TY &

deS|gnated m_ | |iseconds, Method setTinmeout () executes
designatesh sub PistaTss S thean- dgg%bﬂgt ed nilliseconds

%ﬁ%ﬁgpﬁ%ﬁa%&l? R
R Ryesan ety e ﬁ%ﬁséﬁrﬂd O arenty

TR AR deﬁ%—gﬂ?‘éi T R A RS

display status of a sub picture stream, namely whether
or not to display it. Method getSPStreamAttribute() |
obtains attributes 6f a sub picture stream. The
attributes of a sub picture Stream are for example

information about resolutions 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
internal timers. Method sleep()} stops a process for
designated milliseconds. Method setTimeout() executes

a'function or a process after designated,millisecohds 

 elapée. Method setInterval() executes a process at

intervals of ?redetemined milliseconds. Method
clearTlmer() stops a process of a de51gnated
reglstratlon timer -ID. Method pauseTlmer() pauses a

timer having a designated reglstratlon-t;mer ID.
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designated registration tinmer ID. Fig. 13 shows an
exanpl e of a nethod used for a key input. Method

get PressedKey( ) obtains the type 5 of a key that the
user pressed. 1-3. About events generated by BD basic
pl ayer When a nethod for a player operation is
executed, if the reaction of the player operation is
Mthed dh ek sfumre Tedae] Je 1385 unee sivze theers etdh & doqeer &tavdmofa
the 10 player has been normally started, a return

degd ignadfed hegimdttedgriconrtimeusidd. However, if a
process that takes. a long tine is deS|gnated and it

i s necess&ry tdaMﬁHPWﬂﬂ@ﬂIeXFW@lﬁr6§e§smﬁ§h@@nﬂﬁépe§°r

anot her process cannot be perforned. In_ additio
& e iy tor oMedbed ﬁﬁ&?é’efﬁeQFSW Ht Phﬁelaﬁethe type

-~unpredictable. I n these cases, a technique of events

ctfar?1 BeY Pt Fhst MREE BRSPS form processes. Wil e
t | L
7 PASHTE, bR b RSB e,

| VI rtual kq%%é [ al %%IhodAfroE‘d%l g‘ifa W eRelen ohhe s

oper ation plrayer varie n event takes pI ace

SRR thered SAdHRE YT G PIRGRY Rpelr@ tAlbrevent
the programis executed is defined by the BD ROM

oHtdiuRla Hay Vxamde) a2Foherthey Whal idpereftipiaps the

lists are reproduced in a predeterm ned order, a

. plray@ahdshateepe mioammdl 1y sifaottesls hate tstraw tvalivdee of the -

reproduction of a play list 30 after receiving an
rextdrod tdeat beemsesiont Bowhuert haf a process that takes a

" long time is_designated and it is necessary to wait

until the process is completed,'another_process cannot

be performed. In addition, there are prooesses'whose
start times are-unprediotable In these cases, a

technlque of events can be used to effectlvely perform

: processes

While the player‘is Operating, various events

take place Evente that take place are defined in the

. BD-ROM virtual player model A'model-Of which when the
operatlon of the player varies, an event takes.place'
-and when there is a program correspondlng ‘to an event

'the-program is. executed is 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'startsdthe reproduotiOn of a play list
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reproduction of the preceding play Iist has been
conpleted is provided. In addition, a programthat
perfornms an exception process when the next play |ist
5 is not reproduced due to any cause i s provided.
When such an event is not described, an operation (a
I I j I ' er is
e e T el R R
: 1.4 Per{rd "B A ONRF §S5y NS eVRd tdkd S
actively ignored. At this point, "an event |istener
ddnipite tdd |1 dpARecddded Ihat@a)i tisnN Ok r ppbgtakethat
Al ternatively, when a program corresponding to the
PEFSrnsS dtexttasetidiehrddesewin ithd grexitedlay rinided
of which an non-periodic event takes 15 place and a
jx agraregmrodspshdiug to dide euerd is pmxeiciadd is
referred to as the event driven nodel.  1-3a.

 Cat egor i edhsin et anbeyend dfs mivd BR-SROVbEdt @)

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

apasitsiarthdta idg&aullp giante handleohtdt thutPysi hdithg

RPN 4 e e L TS P e
L ROt o AR 2150 S

ECs pge&g]qgeglg, gj[g%@@é&. ds&e%&ggabgh@r r ?@2 _e%&ﬁg; $isktBAby

ak I'mes’ desi gha y a these

@Ual '?f%%éjlc?ésecrﬁfﬁ’mact%ﬂr & Jirzh! s Herdh .
erased.

ese events are pre-set interrupts. \Wenever
Alternatively, when a program corresponding to the

event is not described, the event is‘ignored.

A model of which an non-periodic event takes

place and a'pfogram 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'types of (1)'events that take

place in a cohtent that is being'réproduced; (2) an

event that takes placé as_dn ihterrupt'by_the user, and

'(3) events that take place corresponding to status

_,chahges of the player.

(1) Events that take place in a content that

| is being'reproduced are mark detection'interrupt events
 that take place_at'timés designated by marks. When

these events take place, graphics are displayed or
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the reproduction is perforned, these event take place
at the sane timngs. (2) An event that takes place as
an interrupt 5 by the user is supposed to be a key
input to a renote control conmmander with which the
‘'user operates the player. Interrupt timng of this
event is unpredictable since it is not clear at what
diiaeed he Theser ewehltspertopmeasksy intparupts - ( Hhé&venes
that take place corresponding to status changes of
tihee gRRtuG o gis oenfisimnegh dhage aveamt ttakes pdagee
when the status of the player changes fromthe stop
aft drites ga7q HelMidtduct i on status and an  event that

t akes place when a stre n1th%% i s heing 15 repr%duced
was changdd ) &RafyeERd: e AR O S Afe P R TEETUPK

t nt_ t.ake | ac

SR A A S, S (R, 8 A5,
Rl B e HRP S 'l SR gy eI 1

.I%%%&%ﬁupﬁn%%r&ﬂﬁtu?gﬁingigf iAfs EyEnt14B and Fig.

ow a |l1st- of examples of definitions of events

u didlamlaGande abjiechdRDRadaaPlay ehadf thike the

BD- ROM - Obj ect . BDBasi cPl ayer is an object that takes
weacavilll QJeaFormb PRBysiiepuayer. First, (1) events
that take place in a content that is being reproduced
will be ddsdriBeentsnthdR Fake plldce Feorrdapynding Fq.

14C, event ,
status changes of the player are for example an event

- that takes place when the status of the player changes

from the stop starts to the reproduction status and an

event that takes place when a stream that'is being

reproduced was changed to another stream. When a timer

is set in a program, a timer interrupt_event takes
plaCé-at a deéignated time.' Status changes of the
player may be {1}.events 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'defihitions of events that take place in

_object BDBasicPlayer of the BD-ROM. Object

BDBasicPlayer is an object that takes place in class

- “BDBasicPlayer._

,First, (1).eVents'tﬂat take'place in a

'Jcbntent that is being reproduced will be described. In _
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_Pﬁg@égg%%% RS ae e, ahed shec PR Rke e g

Mar kEncount er edEvent takes place when a mark was
detected while a content was bei ng reproduced. This
event is used when for exanple a graphics screen is 5
di spl ayed. Event Vali dPeriodstartedEvent takes place
when a selection valid period of a user input started.

éentl yal igdler hggEndedEg g,t hales Rlsa¢e When a valid

of a-user i'nput ended. This event is used when

Mﬂkﬁwﬁﬂtexedw@ﬁﬂ S alk@isC @ et et @d maEXeHasl0
Pl ayRepeat edEvent  takes place when the beginning of a

defeRAtle d IHHAGUGE! ich te@ MasdRiMet eepeddulbedlt This
Vi deoSt r eanChangedEvent takes place when a video

eStendas tisaid whenbdonrg exempdeuee@r\mmlsaegeeenaient

Audi oSt r eantChangedEvent takes place when an audi o 15
ddtspdauyeidnat EvestbéahjdPepiodStedtedEventhntakies Epéace
Subpi ct ur eSt r eanChangedEvent_t akes pl ace when a sub
whiegt @ Sediecddion Walifa PeFdiofy ofefr 666Ccd s Shakded -
Event StreanDi spl aySt at usChangedEvent takes' place %Pen
Eviea tq Vadidfeardeogndsdly e§tat@%e§f9&a§ﬁr§ Beings vali

h
PR, 8 %‘égé.ve%ﬂflﬁi? Y sty PREE SRt et Eoeitd Ben,
RRANALTII RN <10 E5R RS iR cBiegt 2 Loy

Ilst eC ven temstarted t akes

Event takes place when t end
rebeat EE%&OHB%%&W%SIQ%&%ﬁt%@s Wetkcted). apvenent that

takes place as an- 33 interrupt by the user will be

viesesithedmchu@dedEvent 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

SprictureStreamChangedEventytakes place when.a_eub

':-picture stream that was'being reproduced'was changed.

Event StreamDisplayStatusChangedEvent_takes place when

: the'display/noh—display status of a stream was changed.

"Event PlayListStartedEvent takes place when the

beginning of a play list was detected. Event

‘:PlayﬁistEndedEvent takes place when the end of a play
.list was detectedtrvaent PleyItemStartedEvent takes
.place when the beglnnlng of a play item was detected.

. Event PlayItemEndedEvent takes place when the end of a

g play 1tem was detected..

Next (2) an event that takes place as an
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RrKeyEvent takes place when a key of the renote
control commander was pressed. A key that was pressed
is determined with a correspondi ng event |istener
(that 5 will be described later). Next, (3) events
that take place ~corresponding to status changes of

“the player will be described. Event Pl ayStartedEvent

indieasryitady witen user wWilldy dre stegardd®eche E¥PREducti on.
Event 10 PIayStoppedEvent t akes place when the pl ayer
Rksyfaen tt Hetkeas AR i8R By &Ry © a}@ﬁ |J-19@m§?eﬁt°ntr°l

takes(flace when t he pl ayer h % ed the reproduction.
|qu%9§%%%%%ena ﬁﬁei B a@@smﬁﬁﬁ ?Eg pFayer
S 2 R I i o

_ rQdu ayer was. paused by t he user.
“Eﬁghﬁﬂag%useﬁq{easgﬁbedt t akes pl ace when the paused

status  Wagiel a9edyebieannbimRake! giRkent takes

pl ace when a ‘count down tinmer becang O or a count up

AdrRIs AR do At dtRdeiRingdiedev ahee p1hyd Alaut be

“event nodels It is supposed that the events described.
' ddkcﬁiubd.14EveﬁtgPl&§BtaﬂﬁddEvgnt1ﬂ€kéakplabacwhen the

obj ect BDBasicPlayer. In other words, it is supposed
tlleateras tadt edd enite S@produgit iome JEvantanguage IS

. obj ect BDBasi cPl ayer. Events are defined as event

MisiystioppadEvend Jakes adqesgehen fbehodayeat sitopped
executed when an 34 event takes place is called.a

- e repgiodurd ione c yEReRt PlayStilledEvent takes place

when the player stilled the reproduction. Event
StillReleaseE#ent takes place When the player released

the stilled status of the reproduction. Event

_PlayPausedEvent takes place when the reproduction of
"the player was paused bY the user. Event
'PauseReleaseEvent 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.

.711 3b About event models

It is supposed that the events descrlbed in

Fig. 14A Flg 14B, and Fig. 14c¢ take place in object
'-BDBasicPlayer.- In other words, it is supposed that an

- event source of the Java language is object

BDBasicPlayer. Events are defined as event objects in

' :the'Java language.' A method that is executed when an
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listener, it is necessary to register an event
listener to an event source. Wen a |istener has been
regi stered to an event source, object BDBasicPl ayer 5

~transmits an event to the event |istener. The object

that has recei'ved the event executes a nethod provided
in th bj ect,. :Next, w.th refer.ence to Fjg.
THRAC S AR At SA4Ta] B dokeNBea. TohPASruts 3
Pileenct 24 SG frf%éebs o lx‘e?ti r 14 SVAGE 1iiAener
Féceives an ‘event and executes a listener. The object

ﬁ]an reﬁgir% &lsured | SHRBEM aC2hkesAARILAG baean event

at the object 211 desires to receive to object

| SHREWYS ar? irdrit! &burd), objerEl BUBRIIIUP 1R e
li'stener 15 corresponding to an event to object
BiRasiial aterevsit e tanedrdnte ldstrinds .St her object
regi stration. The plurality of objects 211, 211, .. ,
HAntt smd arddeicsd - tpey feoremtt lesceondts |a stedhed provided
registration to object BDBasicPlayer 210. 20 An
iobjtdst abiiscti.npl enents a listener interface is an
object that inplement a method that is__executed when

an event NeRds pidde refgrepsectanpid- dRowdistepeys
15 t hod doAct:i that_ i t wh _
L e C

A LD 3 A S SR i e A SR, 27

SrgleSe L. Aed ARasIaR auge BhGept amaevent 35

ener, e event i's transmtt 07t obj ect 211
registers a listener corresponding to an event that the -

- object 211 desires to receive to object BDBasicPlayer

210 (step S10). A registration of a listener

corresponding to an event to object BDBasicPlayer 210'

" is named the event listener registration. The
: pluralityqdf objects 211, 211, ..., and so fofth_can
perform the event listener registration to object

.'BDBasicPlayer'210,

 An object'fhat implements a listener

interface is an object that implement a method that is

_’execﬁted when an eventltakes place} In the example

shown in Fig. 15, method doAction() 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

-fregistered to object BDBasicPlayer 210 as an event
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that has been registered as an event |istener (at step
S12). The object 211 that has received the event
execut es nmethod doAction( ) (at step S13). 5 Fig. 16A
and Fig. 16B show a list of exanples of methods used
to register event listeners. Method
addCont ent Li st ener (Content sLi stener 1) registers a .-
Idiestiegreat edcHeé stveardr itso todgnenti tBlea diac Pihey @b jestr €36i ve
event ContentsEvent from object BDBasicPlayer. The 10
thei dtay dekdn teisrtaredaddedn evantyyiistener (at step
ContentsListener( ). Event ContentsEvent is a genera
$14)m offhe1 pbgesitt 31inhihatakasprgeeivRdatent¥attpei ng
repr oduced. _Met hod adantKeyListene&éé KeyLi stener 1)
sxafuies Methadidpfatd®nilsi@teste® i've event 15
Rnt KeyEven, ((2) .an_event t t akes pl.ace as an
interrupt@bﬁ”tﬁgAug ,%agscﬁgﬁb&%PH Bi &}5%43? Ergmples
B ng. Fia. - 140 fr. j i.cPl ayer _
G eé[?_esiih&(gsd -'.‘*fsl%s étr?err%%l%gfgg q;tégntgrq'ﬁ' %)Sﬁe%%r%y Llldtsaicrgﬁgr 0]
%@M&M@m @it entNgedlaay anStalgsldesisener 1)
' registers a designated |istener to receive event -
dd At usiEteier! rOMoMcRAt HBERASICHIla3e tolReceive
registered listener is added to array
Rteaite IcRirtie i) S FRtedite iirom Dbgjlc tPIBDRAIsSIcPlayerent The a
general termof (3) events that take place 25
rexyirsesyredli ng tteameat disusddesing® afrdaye pl ayer,
described in Fig. 14A, Fig. 14B, and Fig. 14C. Method
Qoarhend@dritsdrenerdtlencEvenht €ansentsEvient 3s a) gemabads

‘a designated |istener not to receive event S
term of (1) events that take place in a content being

reproduced. ‘Method addRmtKeyListener(RmtKeyListener 1}

hregisters a designated listener to receive event
'RtheyEvent ((2) ah.event that takes place as an
- interrupt'by'the user, described in Fig. 144, Fig. 14B,

- ~and Fig. 14C) from object BDBasicPlayer. The

registered listener is added to array RmtKeyListener().

Method addPlayerStatusListener(PlayerStatusListener 1)

registers a designated listener to receive event

PlayerStatusEvent from object BDBasicPlayer.j The

 registered_listene: is added to array

PlayerStatusListener(). Event PlayerStatusEvent_iS a

‘general term of (3) events that take place
- corresponding to status change of the player, described

in Fig. 14A, Fig. 14B, and Fig. 14C.

" Method removeConténtListener(ContentsListener-
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Cont ent sevent from obj ect BDBasi cPl ayer. Method
r enoveRnt KeyLi st ener (RnkKeyLi stener 1) renoves a
designated |istener not to receive event Rnt KeyEvent 5
from obj ect BDBasi cPl ayer. Mt hod

-renovePl ayer St at usLi st ener (Pl ayer St at usLi st ener 1)

R B oSt S e, SR Bonesre, SEeR T
bj.ect i P . t ]
G Rn e TR (0 mpndb AR AT HPn8GAr I N0
! ) . . ]
TG R R e toher’ ) SidRa® 01 ° °
A 18GRINEd no¥ b dBiRRd eSieit! IRAEKEYEVent

“rerove, " the transm ssion of the event 15 can be
SR Rsshedt BDEAs iHA Rk Fi geth6B, net hod

~get ContentsLi stenersO returns an array of all content:

ensdvas el By ¢ 1T asthuaTeids tiem eah ety eRBRasiuskl isrene iVdthod
get Rt keyLi steners( ) returns an array of all 20 C
remddesd s tdasignategl dtiertetheam fotgme ob jBORa SDBRIsdEdlayer
Met hod get Pl ayer St at usLi steners() returns an_array of

et R segedive evEnh MHarensdgitasdivert fIo8) ebJect

. .BDBasi cPl ayer. Next, an -exanple of a program created

BRfafgcldnate event |istener registration wll- be

Dt tons. el ge b thed ¥t P SBAL S YRE ee,
_ gd'bfetevﬁtﬂhﬁtelj{%ﬁ%%gp%SSZ:_erg%_%rt%%(aed AR g{rSﬁ‘:egis-trgner is

registered before a.desired'event takes place. When an

‘event does not need to be received, with a method

starting with "remove,” the transmission of the event
can be_stopped._
| In Fig. 16A and Fig. 16B, method

getContentsListeners() returns an array of all content

listeners registered in object BDBasicPlayer. Method

‘ getRmtkeyListeners() returns an array of all

RmtkeYLiSteners registered in_Object BDBasicPlayer;

Method getPlayefStatuSListeners() returns an array of

all PlayerStatusLisfeners registered in object
BDBasicPlayer.

Next, an example of a program created using

" the event listener registration will be desc:ibed. In

this example, a program that causes buttons to appear

'at a designated scene of a play list that is being
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predeterm ned scene is being reproduced in a play
list, a mark function can be used. The mark function
is a function that can set any tine of a play |ist.
When a 5 marked scene is about to be reproduced, event
Mar kEncount er edEvent described in Fig. 14A, Fig. 14B,
and Fig. 14C takes place. A button object that
teptetEde iz |dsdaarerl. | Mbedbaeemihat thatises a button
to appear when event- MarkEncount eredEvent takes pl ace

prpdetEerienadatahe lis ddiag wepdodugedr dgr anpligat 1ist,

registers an event listener to object BDBasicPl ayer

mbidafBertden guyde sgshealhahearkyEpnction is a

Mar KEncount er edEvent is received nagp?e i.mpl enent ed

funqiop el G 36 B S od §r Rdevc disy) - qéhen a

. lified i Fi.g. 17, - .15 | [ deci ded wh
S S S o oL e L
A SSlocin e AT GG VG S 4.1 e
ISt [ j ‘o.th k
AL UG glatkeney GRELaRPOBTLEY whRct e,

RPRAYAE it ePed) 1nltar#aler thatdeaudksSheButEda to
t he operation performed at step S10 shown in Fig. 15

- dppeias Whdde Gveh D MGREN dotdlt eire dEventit edkelseplake may

event takes . place is described in the button object.
bEheddadiegner Ihnbehéaceords | eappndgnamt thaheregiktebs
‘generation event is inplenmented to the button object
arateveindp 1S23enem tot lodrjendr #DBasticPleyes23ndt fguses an
content of step S13 is described. These progranms are

igmageder @ppeath Whea pyeat MaghigeounteredEvent is

received may be implémented 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 S20). A mark is set at the time the

 button appears in the play list (at step S21). Next, a

method that registers an event listener corresponding
to the mark that has been set at step S21 is déscribed_
iﬁ the program (at sﬁepVSZZ). In other words, at step
S22, the operation performed at step S10 shown in Fig.
15 is desdribéd. A process that is executed when an -
eVent takes place .is described in the.button obje¢t.

The listener interface corresponding to the mark

‘generation event is implemented to the button object

(at step S23). 1In other words, at step S23, the

 chtent_of step S13 is described. These programs are
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Fig. 18 shows an exanple of a process that inplenents
an operation of the programm ng shown in Fig. 17 to
the reproduction side. Object BDBasicPlayer 5 starts
the reproduction of a play list (at step S30). It is
assunmed that while a play list was being reproduced,
obj ect BDBasi cPl ayer detected a mark in the play |ist
QQﬂc¥ﬂQﬁ§E¥H)th B %ﬁﬂ&ﬂﬁQﬂW ayer checks whether or

t t { to the 10 d ted
mar k- has. B @g%%&ﬁé%rie s Sep Plr%"eéﬁhg‘e% )

VR et Aoy idn ' ARSI Sdin, M1
]tpﬁféomﬁ?ed Cg d&&l?cﬂf‘&def a@d b‘a&;ah& BBRLS egaaIet_-hat

he corresp ng event I stene as not een

§?¥f§E%HgLréﬂE%édd¥ﬁéﬂh5¥“§*§ﬂé%5%&%%!xﬂi é@éﬁiS%gg

ct BDBasicPl ayer does not transmt an event

fﬂ”e Otharutan bnah emitine dghiefymined wesldeingepr esent s
“that the event listener corresponding to the mark has

ARG e etethet BDHd st Pldiy@ic @ e tstde@m Tk 120 thie

step 533, object BDBasicPlayer transnmts event
Pk Bricour(tesr exdisrer@3ltlo afbgbfécBDBhatchasyesgrbeeked

" the event listener. This process is the sane as the

Wireddess an nateprsEyVesHo i Stengirg correspmapling topjtde

has recei-ved event - NhrkEncounteredEvent t he %bject 25

detaahess mark hashheab weistereded athateR,

I\/arkEncounteredEvent t akes Iac§ ((;t st e
Pihedr ¥R,

o ek S S %Pea 5
;ﬁéfﬁﬁ%f”¥%%ééé1éﬂgéte55§f%‘%Qéﬁﬁfﬂ%d fhtﬂhf %ﬁ?@@s

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

 re§resents that the event listener corresponding to the

mark has'been_registered,_the flow advances to step 533.

At step S33, object BDBasicPlayer transmits event

MarkEncounteredEvent to an object that has régistered

the event listener. This process is the same as the
process at 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). In

other words, at step S34, method doAction() at step §13
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iFiRL9190) and Fithd

doActi on describes a process that cause a button to
appear on the screen. The button appears on the screen
corresponding to the description (at step S35). 5 As
described in the related art section shown in Fig. 2A
and Fig. 2B, in the conventional DVD video, since

i nformati on of buttons has been nultiplexed with an

s‘b?évﬁ{ €M ghers the DU RaPPear 8A§8 skamnb1tl Method
C

anged, it"1s necessary to re-nmultiplex the AV
EINEABn Heddr Y raAginodet st htaiD-dddMey ial towdlt opl ayer
nodel according to the first enbodi nent of the present
dppeatt iom, tHy sissegi ngThsl puthensepppasst bonthé screek
on the tine axis, the button appearance start tinme can
dver e sgyeti. nghdoo ridien gletse rtilpe iforr dtatersiedi B85t -of t he
15 present invention, as shown in Fig. 19A Fig. 19B,
‘and  Fi g. ABOGessrdbed Au sheezmlpited @ritgsecgapn ghown
mark data file (Fig. 19B), and a button data file
g@tend@nt'ql’s‘ﬁ sonyantieqads RYDr vigeo.

st t ill b d i bed_ | at . Th li,p A .
S ML, e o ISR L S TS SLIRAY oy
i k | tiplexed. | - e
o Sl Sl (0! e LOSUSHRTRIASE, cimo 1o
t i.ff. L. fr fil f1 ots [ :
oo, 4 5 oo 5o ) R .
when the 3ppearansecst aht theMBpOkof 33-RuhLOpIAgBEe iS

changed fromtinme ptsl to time pts2, it . is hecessary

el @1y o Higlst! kabbdilmenithiofr Rkl pirelsent
. time pts2. Thus, even if the position 40 of a mark is

jehaigEdn i by ScHHgiIMRC @Syr \thieo 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 (Eig. 19C) are

independently structured (the file structure will be

described later). The c¢lip AV stream file is a file of

“which a video pack aﬁd an audio pack are multiplexedlf

In such a manner, information of a mark is

. steored in a database file that is different from a file

of the clip AV stream. Thus, as shown in Fig. 1937, Fig.

_'19B, and-Fig._lSC, when the appearance start time of a

‘button image is changed from time ptsl to time'ptsz, it

is necessary only‘to'change time ptsl of the mark

 information to time pts2. Thus, even if the position
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multiplex the clip AV stream |In addition, according
to the first enbodinent, data that conpose a button
is stored ina 5 file that different froma file of
the clip AV stream Thus, as a process executed when a
button is selected, only the nmethod of the button
obj ect independent from the clip AV streamfile needs
afp ddvaangechangediedds i P dircesspphdo re-

since a 10 button command t hat

conventi onal DVD vino,

Y R IRX atai‘tﬁ SR A HF @ cuted when the button is
| ected i t,ipl d with. th

e ected L gLt 0 B sl

Ao G Rl Ra R s e d o

f{:ﬁ%ﬂﬁ{}ﬁ&éﬂ 46 Rt &Pl y AN eASitele %ﬂilfwml\i@{ﬂx@am,

convent i ona DVD video. In the foregoing

e digeny phdte P Mutdd twitin [ aErcondel dedected,

structured on the basis of an 20 object oriented
VBAttHd sienyd rerlahe Aderomidbseor, imdspeRadnt rinsd

‘player nodel. may be structured with a . sinpler event

thrd welni pridde | s tttesam tfhidte evesadd do Mextchamigeld .r eBer ence.
to Fig. 20, a BD-ROM virtual player nodel based on an
dasntited \ahovenddin 28 anvent ignady iDYE videent $ineg a
take place in object BDBasicPlayer are the sane as

. hyigmn igpmmRhj @t RATTATR ddFaceaol? BF Ercuted

Ay thr;;g*fe Cf‘qu;(se t‘%{%tg{‘g %glélﬁeﬁer}fs Crir{ullvt%?)lrc[g:% with 'an AV

stream, the process executed when the button is
selected cannot be easily accomplished.
In the full profile of the BD-ROM, the

foregoing BD-ROM virtual player model can provide more

flexibly and easier authorization than the conventional

-DVD video.

In the foregoing emquiment;‘the BD-ROM
virtual player mbdel:is structured on'the*basis_of.dn
object oriented event listener model. Alternafive;y, a
BDFROM ﬁirtual player model may be structured With a |
simpler event driven model.than that example. -

Next, with reference to Fig. 20, a BD-ROM
virtual player model based on an event driven model'

will be described. Events that take place in object

| BDBasicPlayer are the same as those in an object

oriented model shown in Fig. 15. In the case of:this
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takes place, only nmethod processEvent( ) defined in
obj ect BDBasicPlayer is called. In other words, in the
nodel, no matter what event takes place, the same 5
nmethod is called. Thus, to change a process
corresponding to the type of an event that takes

pl ace, it is necessary to determ ne what event took
epteade dri veme tode: 1pr ddeSsEwusst@ed| fhalti ¥hepden, eivenits
not necessary to 10 register an event |istener

- tedese PIGTEi - n§ly dedhody procespbyenrdl) WrEdaesr ian

event takes place, since nethod. _processEvent | S

obgecdd BoBRe iefliagieandy SALIRAs nbdePthes V%Fg% nin the
ddition, si t hod essEvent O t - d
RSl B8 PR R A SHArec E SBRobrEeray She T8En o

. . d h P Rilj
e 4% Balted o pESher P et hofRefag Bel ana

%ﬁ%?%ﬁﬂ%%ﬂi}gy%b 356000 10 Lhe Lt StnaRbediaRNp1ake

esent I nvention, “whi ch enphasi zes hi gh

iR SRSy it e tREGfigk! allakoesbheCiBb® HhacBDiROM

20 virtual player nodel wth an object oriented node

nREeRed cedsEventkd.. 1-4. About user inputs Fig. 21A
Fig.  2IB, Fig. 21C, and Fig. 21D show a list of

- exanpl es wh dRfisnibidens mt_MSenotnpaCeSQSrgoﬁnandS

that the BD-ROM virtual player nodel can receive. The

- resgistienpans exeats lipteadrt cobresppodidngf tokepshotvens -

renmote control commander with which the 42 user .-
Hopevares whisneyezy an gventnjpakescplpespofidngg mgthod

procesSEvent() is called, the efficiency 6f this model’

is low. In addition, since method prodessEvent() to be

processed is fixedly defined in object BDBasicPlayer,
this model doés not have expansibility that allows a

new process routine to be defined in another iject and

'executed. Thus, according to the first embodiment of

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

virtual player model with an object oriented model

“described in Fig. 15.

' 1-4. About user inputs

Fig. 21A, Fig. 21B, Fig. 21C, and Fig. 21D

show a list of examples of. definitions of'useriinput 

" commands that the BD-ROM virtual player model can

‘receive. The user inputs are supposed to be inputs of

keys of the remote control commander with which;fhe

C 42
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' causes

ﬁﬁ&ﬂ%ﬁ%& By TE&pEeguceds frog @

“the nenu screen of the player. In the BD-ROM virtua

pl ayer nodel, the user inputs are one type of key
i nput events. 5 Command ti neSearch(playlistNunber,
Tine) causes a scenario that is being reproduced to
reproduced fromtine deS|gnated by "Time." Command
Ia |stN nber. cha t rN u
ut% g&ﬁ alplgl 0 %e% ﬂg;%% §ule rf%%g’r%%adl@ pter
Si 1 A er d
80 R %“’:@F@ Ao R RS S
3% &S nddfe 1, f%@feoqllé%tf QRpue sbare! dnkedypeoWst Rey input
inning of the previous chapter of a chapter that
é¢gdy§_ng reproduced. Command top( ) causes the
reproduction to be started 15 fromthe begi nning of a
chapt er t hatmasdbeiingSeaephoglaeldisCamxboag, NEitné)
causes the reproduction to be started fromthe
daeesniangoehartie et disapesngoireprodusedertot bet is
bei ng reproduced. Command formardScan(speed) causes
relpeodaeedd oot ire . desizoageds dyne @1mﬁ fheC@®$Q&¢d
direction at a speed desi gnat ed by "speed." Conmmand.
esNuRRerdpFaYsesi n desigaated
perforned in the backmard d|rectéen at

ﬁpﬁgrd§§%§ﬁﬁﬁ§8diﬁy
0.1 to 360,25 R
raE& rongctégﬂﬁa? egg??gfﬁg%ggs FR& cursor to

-r%$r§%¥%41o% && P%ﬁ%%oﬁpeﬁmerCoﬁﬁéﬁdOﬁfgﬁgéggaﬁseﬁ3the

1 ons IS any one

rep®luction®fle bedRYartedNErohN2heC 8dgenhRAgC BES @het O
previous chapter of a chapter that is being reproduced.

Command top() causes the reproduction to be started

 from the'beginning'of-a_chapter that is being
.reﬁroduced. Command next() causes_the:feproduction to
'ﬁe started_f:om fhe'beginning of the next chapter qf a-
' chapter that is being reéroduced. Commaﬁd

_ fbrwardScén(Speed) causes the reproduction to be .

performed in the forward direction at a speed

designated by "speed.” Command'backwardScan(speed)'

.causes the-reproduCtion to be'performed in the backward

direction at a'speed designated by "speed." "speed"
¢an be d351gnated in the range from 0.1 to 360.

Command moveCursor(dlrectlon, [level]) causes

the cursor to be moved in the upper, lower, left, and

right directions. “directiqn"_is_any-one of "upper,"”
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be noved in the upper, lower, left, and right
directions, respectively. "level" can be designated
with a value in the range from"0" to "255." "level" 5
is optional and normally not used or "0." Wen

"level" is an internediate value ("1" to "255"), an

~anal og joy stick can be represented. Conmand

"dlawek( Jut"lefMiufbend daigbs "a thattt gausen thige carsean teo
be clicked. Command 10 focus(buttonNunber) causes a
Heutmeyredorin Hdres ayoer .t dower .f defded anCodFaRd stil | OF f (

J;causes the reproduction stilled by the_player to be
iFee@nsGo ReERECEVELYeY f " EP¥gh bER nPRgREEL 9\7;?13

' d O f. 15 Cormmand , Jihe -
WERTE BRS ST ! oM PO b sauses. 15
R T
"(rjlee'v%is'e d.q %hmé‘?lg:l z‘xq%‘&%]%%e%l%%t (=argyagecede '

_ 28n
esi gnates Splay 1 anguage of the nenu. nmmand

| _abﬁtafl %35‘1%% caNgEbeLhreausepaa Streamthat is
repro

el n uced to be changed. Conmand set Enabl ed

(Bool ean) ceanaas a1stkeplittonRambesp! ayadésoh button
di spl ayed. Command angl eChange(angl eNunber ) causes a

| ol TN caR@ine to2bel @lhekedangedmm&namand

par ent al CountrySel ect (countryCode) causes a country. .
foats (fbart tonpambetrd| causesl at dbudogen Chenasgeen to be
vi deoPr esent ati onMbdeChange 44 (node) designates a

foicgiseddi spl ay format. "node" is

Command stillOff{) causes the reproduction

stilled by the player to be resumed. Command

still0ff() can be integrated with_command pauseQff.
- Command pauseOn{) causes the reproduction to be paused.

: Commahd-pauSeOn() can be operated only when a scenario

is reproduced. Command pauseOff()_causes the paused
reproduction to be released.
~ Command LanguageSelect(languageCode)

designates the diéplay language of the menu. 'Command‘ _

-StreamChange(StreamNumber)_causes a stream that is

being reproduced to be changed. Command SetEnabled_

(Boolean) causes a stream to be displayed/not displayed.

Command angleChange(angleNumber}fcausés a'display‘angle '

to be changéd. Command parentalCountrySelect

(countryCode) causes a country code for a'parén£al

level to be set. Command videoPrésentationModeChange

44
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any one of "Wde," "LB (Letter Box)," and "PanScan."
Fig. 22 shows an exanpl e of class Rnt KeyEvent that
represents a key input event that takes place in 5 :
the renote control commander. Paraneter "source" is an
object of a source of an event Thus, "source" '
ts ob ect i CP, P I ters ol dinl $san
RSS! PRI R Ay BAIRLET wpblr 5021

aﬁ@! Y Pe AR, ¥ S ('Lrgtec%%r Hdik)t he kNG pladigain that

represents ti'me at which an event takes place.
ParaneterFl@tKQnggg '&na%ﬁaﬁbgﬁebftEEQS%OR&tKeyEvent

~corresponding to an input virtual key or

i IWNDERINER S’ a' WeyUNRITdtNEYent Ithafie tdkesr idlede in
| ater. As described in Fig. 3A and Fig. 3B, user 15

HiHY Wende kystrefl duemmaaidatre cParameteonfrandecelr és an

recei ved by the hardware and transferred to object

 BDRasi o ay eour@y edt aBDRaxEIR a?lanSgeﬁe'PlaFeQ obj ect
~ Rnt KeyEvent corresponding to the user input and cl ass
mpnéshtsntob Jac o BDBas iaPkavedy r Bgraveted ahdevdft ado

i stener corresponding to object RntKeyEv
infregeredistt & Scdfee eL?Eier i nput .

ﬂgﬁ 23 shomlf%tl J st o{lﬁagl es qih& hod ormaQ:th%gat
Co”eﬁsﬂp £3 r}%bettol?og se %%t Z:egce S5 eleé;cedode of a
i eycﬁfﬂﬁ@ﬁg%éﬁ%e@% .ﬁq‘*‘t%adé?rﬁe S oaeed by
é’éﬁaée_spﬂo%d&% A o6t iRPHeNELaall ady Rirace.
"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 ioput_and.class.
RtheyEvent. An object that has regietered an event -
llstener correspondlng to object RtheyEvent is
informed of a command correspondlng to a user 1nput

Fig. 23 shows a 1lst of examples of methods

“of object RtheyEvent. Method getRtheyCode-returns a

key code corresponding 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
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Fig. 24, Fig. 25A, and Fig. 25B show lists of
exanpl es of keys obtai ned by nethod get Rnt KeyCode
described in Fig. 23. Keys starting with "VK" shown in

-5 Fig. 25A and Fig. 25B are virtual keys on object

BDBasi cPal yer. Key VK POAER provides a function
correspondi ng to power key. Key VK POAER _ON provides a

* Xegn atbi jew tc RntEeydivinty tookp@i@ceoN key. Key

VK_POAER- OFF provides a function corresponding to

power 10 BRB-k@¢. Kdyg-VRSRENEngr BkBdedSE £fhAwt ildfts of
corresponding to nenu ke&athat causes _a nenu to
exAIPdes Ry ke SERPR 1nsid PYq @€ thod getRair KeyCode
correspondi ng to enter_ key that .causes,d 10 be . .
et wsy Rre reR KT o PHRS 40T fhER gk S8 in

Y IR, B R BRIy s
" EbHaH) ﬁ%ﬂ%e&qrrﬁégovﬁiB?WEkogfbﬁédggyat?ﬁﬁcfﬂHﬁ?s the

reproductron to perforne y VK _STOP provides a

IR A1TY w ) Skep YRYPONBR_GRUSSviAES
Cfrepro uctdilgl(r%]r5:8Jrs 0 bgqg{teggped.fKey_VK_PAUSE %ro‘\‘;i deg 2\

FutiioRN coFespeR@Idigd o Pofaus ONK&eyi.hakegauses the
reproduction to be paused. Key VK FAST_FORWARD

VK @owWiEs OF Ff prohiides eofuesidod corire shasidihogr wer ¢okey

that causes the fast forward reproduction to be

qrer fkeiyne dKeKe YK 2BENK _BASTiREVERSEUpRe bbbt esonrespenilong
corresponding to fast reverse key that causes the

tioa gtente keiys  hate pagdest ifofteny Ko pEPP&redkeReyK_ENTER
VK_SLOW FORWARD 46 provides a .function corre§p%%gtng '

gy§ﬁ§dgﬁ‘@fgpﬂgﬁépnkgyrresponding to enter ke
' causes data to be entered. Key VK_RETURN provides a

function correSponding‘to return key that causes'the

.step of a process to be returned by one.

Key VK_PLAY provides a function corresponding

to play key that causes the reproduction to be

performed. Key VK_STOP provides a functioﬁ'
corresponding'to_stop'key that causes the reproductién

to be stopped. KeY'VK_PAUSE provides a function

" gorresponding to pause key that causesrthewreproduction

to be paused. Key VK_FAST_FORWARD provides a function

corresponding‘to fast'forward key that causes the fast

. forward reproduction to be performed. Key

VK_FAST_REVERSE provides a function'dorresponding to

fast reverse key that causes the fast reverse

reproduction to be performed: Key VK_SLOW_FORWARD
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t hat causes the slow forward reproduction to be
perfornmed. Key VK SLOW REVERSE provides a function
corresponding to slow (reverse) key that causes the 5
sl ow reverse reproduction to be perforned. Key
VK STEP FORWARD provi des a functi on corresponding to

forag, R RSfard) ke
repro uctlolﬂgthbe pe?%br %i K%ETEPQREVERSE) e

tE'[e VRS e e td 19y %ﬂ@&@&@mmt&t&p o ®eer se)
~ Kkey

10 that causes the reverse step reproduction to be
paardormiERd.  Key VK _BESW REVERIESpRofilaeki anfunction
corresponding to next key that causes a val ue
SorreRpRAEintg td sTwext(revierses ikeiyutthakte wavis eBREWeOUS
provides a function 15 correspondi ng to previous key
dllvat eanges: aemtaducidany dspdedipeg fogmest.evKelds"” to be
input. Wth Key VK NEXT and Key VK PREVI QUS, the '
VKUSTER_FORARET nrovicess &d fuaaid ony rﬁ?@@q@q&ﬂé%ﬂo
and previ ous chapters respectlvel Ke VK _UP

shedv | (fegvardindieYo - hedy Wd i Shat
| f to b t
HERR AL 19T “Lhe&?heorp“es&ﬂrg%p FeonaRRY Y{&-gﬁﬁﬁ %M%at

dﬁ%ﬁa;ﬁ% yses a value of "left" to be input. Key 47
I"GHT provides a function corresponding to upper -

Key VK_NEXT provides -a function corresponding

_"down" | -
AR < Telfiogh sty &?i?nﬁg%% S50 BB xer
t&ﬁ?acLE:l'?% prg\}:l% \é? 2 Tuncti e%htre respon %r?l; tolﬁl%\éft key

to next key that causés a value COrresponding to "next"

to be input. Key VK PREVIOUS prov1des a function

correspondlng to previous key that causes a value

' correspondlng to-“prev1ous“ to be 1nput. Wlth Key

VK_NEXT and Key VK_PREVIOUS,'the current chapter is

‘ caused to be jumped to the next and previous'chapters,

'reépectively.

Key VK_UP prbvides'a_fuhction co:respondingf

to up key that causes a value of “up“'tO-be ihpUt Key

,VK DOWN prov1des & functlon correspondlng to down key

'that causes a value of "down" to be input. Key

VEK_RIGHT provides.a function correSponding to_right'key
that causes a value of "right" to .be input. Key ;
VK_LEFT provides a function corresponding to left key

that_causes:a_ﬁalue_of_“left“ to be input. Key
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right key that causes a value of "upper right" to be

i nput. Key VK UP_LEFT provides a function
corresponding to upper left key that causes a val ue of
5 "upper left" to be input. Key VK DOMN _RI GHT provides
a - function cOrresponding to lower right key that
causes a value of "lower right" to be input. Key

- VWK UDOWR dHEF proprigeisdes fanfcaion oomespesddnd tg tpper

| oner | eft key that causes a value of "lower left" to
Hghthkey, theds calGedi eevelosalotkdyppeaugdahie &0r $6r
to be noved on the screen. Key VK ANGE provides a
inpvdt-i oReYcYKr BBpbRETnBrevidngi 8 SBReELrBn key that

causes the angle of a_multi-angle video conten ge
COHFEEFRPT ‘-ké?;P RpeRE e FATEAN ’fé%&p &5r vive Ee °

RS dgis to a%hf”a aégﬁéﬁﬁvféuébﬁﬁ?ﬁﬁ*' Porfiles =
f‘S,F | i é ngr}:rfeusr?o%d%.% . e’lo%‘}: ﬁfht It@étwéaﬁg@'so

t1on correspondln |o sel ection

__J%ell&et had %%b@% %3 an tg.uwe 19RRR . SUR DEBavAKSgoéwﬂwﬂ

Key VK Y/

p%%'d%%s 2 £UnHGlonO R T HeEpTRAHGN G d A oReRedlefrakies
selection key that selects an aspect ratio of a video.

1 usdieyn WIUEOLEREDOWEY: 1 oftdVitde bea ihpudt.i ODhese
corresponding to 25 col ored function key 1. Key

. dikeCBICRED KEY canme dae carsonctticoibec movespondithg t o

colored function key 2. Key VK COLORED KEY_3 provides
saxfe@mct i on correspondi ng 48 to colored function key 3.

- Key VK_COLORED KEY 4

Key VK VK_ANGLE prov1des a function

correspondlng to angle selection key that causes the

angle of a multi-angle video content to be changed.

Key VK;PRESENTATION_GRAPHICS_providés a function
correéponding to sub title Selectioh key that selects

English/dapanese sub title, sub title display/non-

‘display mode, and so-forth.t-Key'VK;AUDIO provides a
'functioh'cor:esponding to audio selection'key that

' selects.an aﬁdio mode such és'a.surround mode or a
-biliﬁgual mode. Key VR VIDEO_ASPECT provides .a

t functlon correspondlng to aspect ratlo selectlon key

that selects an aspect ratlo of a v1deo content. Kéy_

VK COLORED_ KEY l provmdes a functlon correspondlng to

: colored functlon key 1. Key VK COLORED_ KEY 2 prov1des
a functlon correspondlng to colored functlon key 2.

'Key VK _COLORED__ KEY 3 prov1des a functlon correspondlng

48 -
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proVides a function corresponding to colored function
key 4. Key VK COLORED KEY_ 5 provides a function
corresponding to colored function key 5. Key 5

- VK_COLORED KEY_6 provides a function corresponding to

col ored function key 6. Key VK _UNDEFINED is an

defi ned, key. The k | d | ' , - ELLg., 25A,
t%ﬂ-&%%o&:ed 35t ot iy s Kk SR-ROTORER SEESR

' 10 I ; I —
s < sty S Ry soiRE R gt e

ternatively, the user may

SREAd ¥ RS Pirudetorotked seMkycontrol | er
that appears on the screen. 15 Thus, the keys shown in

VK GCOIOREDNKEY PArcdidids G bR tide corriesplonddysy that

_J{emgdg%%%gk&&g}i}hbxﬁp&_sf geebhaeg ge¥uRhergsai gned
A

“abstractly form corresponding functions. Since user
- dolutes] tfurelyiet kBEB#si cRegyVK _UNDBFINPEDessnaBd wWith

such virtual keys, user inputs that do not depend on-
unide fHpeat &ays can be defined. 20 Fig. 26 shows. an
exanpl e of a process that .executes a provided program
when a uSbe keyst ldeded imalFdg .plidoe Fligh 398 -prafxkdsig.
shown in Fig. 26, when the -user presses "next" ke

AR5 1do gt Y matchokeds Physdicid e flEReSER CF%@

t he

0 T R SOBMEnARE o LBy ABAY bhofecDagEnaLId

' _ h o " ] K
N Byt S s ks oty dHharhed B pilFa1ity o

fa%ygfghéﬂ%ﬁflﬂ%l%%ﬁ&gned to one physical key.

'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

aréjvirfual keys that absfractly formjarresponding
functions. Since usér inputs to object BDBasicPlayer
are represented With such virfﬁal keys, user inputs
that do not depend on the apparatus can be defined.
Fig. 26 shows an example of a process that
ekecuteé a.provided prdgrém.when a user.input event
fakes placé. In the §r00ess shown in Fig. 26,'wheh_the

user 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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chapter to be reproduced. "next" key is for exanple a
key di sposed on the renote control commander. The
process of the flow chart shown in Fig. 26 is started
5 when the user presses "next" key while the player is
reproduci ng a chapter (at step S41). Wen "next" key
is pressed, object RrekeyEvent takes place (at step
ddpterThe det guaped $osadechecdtl chaptelrapner tiner ket
the next chapter (at step S43). Corresponding to the
chapdear diveder espinoduced.s Jaext i ked hhefptrespmpbe a
there is the next chapter mark (at step S44). Wen
Refe [Gd sip9 s efp OFh dfee TamRyie, codapile SOFMATAELessERE or e
conpl eted .and the reqgul ar repraqoduction_is . res neg.
DRRSGESEhOT ddee filiove Fhagdustoqn dPef 1844 zlﬁey}rse§§ﬁ‘ir ed

‘that .there is 15 the next ghapter rk,.the.flow .
R s RS TS PE SRS ATty B YoXB L 16 they Dlavel 1s
BDBasj cRI r |t Lepr ti b f kIl t
Eﬁ%ﬁﬁﬁ&g Tat F%gﬁéﬁﬁb(gﬁéﬁF% ugggsfoogggétoggég i%gf
irsesﬁ% 8d.0 ol " Rifkelyvent! @BkedOb1a¥BeNalth@tep
reproduction the player 1's 20 stopped, event
sﬁltz)gy.s_t PRecdEYSphskakesshA6Red akoBt £Pchfber KRiRCHE
BDBasi cPl ayer obtains the byte position of the next
thlea plegt dREptier (ke eliep AY39treasriesponding teathee
poi nt information of the clip information file. The

- selatrathedd reyd tpoditt iien deftetrivénkdl ehesheT accestedhend

the streamis read and reproduced fromthe byte =
isoshiei oextachspderSaarkAf(adr sseppS443,. Wken| thepe is
processes that 50 cause a message to appear on the

nec RS8R tTe MGEKS, oAMSGries of processes are completed

and the regular reproduction is resumed, When the
determined resﬁlt_at étep 544 represents that there is
thé'next chapter mark, the'flow.advances to step S545.

| At step S45, object BDBasicPlayer causes the
reprbdﬁbtion of the current'chapter that is being

reproduced td-bé stopped in response to "next" key (at

‘step S45). When the reprdduCtibn of the player is.
stopped, event PlayStoppedEvent takes plade'(at step
'S46).;'Obje¢t BDBasicPlayer obtains the byte‘positidnr

" of the next chapter mark in the clip AV.stream file

from feature point information of the clip information
file. Thé obtained byte_position'of the file is

accesSed:andrthe stream is read and reproduced from the

- byte position (at step S47).

After step S48, a series of processes that

- 50
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so as to informthe user that the current chapter was
changed. To cause a nessage to appear at a position
the current chapter was changed, a nethod that causes
5 the player to display a nessage needs to be '

i npl enmented as an event |istener  corresponding to

event Mar kEncount er edEvent . en the re roduct'on(g
GAHES & MEFATIE 1o ARRE AT BN FFGE6T GHS, RS HORDSS

B 2t TP SRS O le b S PR §s
c%kﬁ%;egz%eq’oe%%ﬂtsewgr h@egaget epE&ggka&aE%s aPbasetish
ste 9, alis

thé éxecution o ner corresponding to

_ fﬁée'@u:l@ﬂﬁ? &F S Mar e B! d WRehdd tlt causes

stener, the type of the mark detected by event 15
R ARt edifteanty 5 rlisigeethdedls SieeSItplerented

det érmined whether or not the mark is a chapter mark

dsatars tetfenIb D)is tliedr tdurmaeipemiiingd tteesddntr epresent s
that the mark is not a chapter mark, the flow advances

- Mark@¥reputi:reliEwirdp SEBent hbeexepubdontdbnt hE 2De

listener is conpleted. Wien the determ ned result
stareass dist s ttdntied hevastte HlayShantadiEvaedhdakas pdace -
the fl ow advances to step S52. At step S52, a nessage

It addiddiasse e R th MasdFnaoung sSEVeth 43%aS BfSe s. I n
t hi l e, wh th ? E % f the -
IS exa 'n?go|tq:en e u’st%rérv&r‘_i& ses .a ke tﬁ%)gkes e

I . Wh t t- tak I
lrai ity BensExepd pRikoboopmratEhsRy’ Rl pasgey, o
sﬁ;l]egogﬁrgal 'th% oé}%e%{ﬁﬁ.to% oF;fEI %y%ti%%@%responding to
yStar't edBvent, - _

event MarkEncounteredEvent is started. In the listener,

‘the type of the mark detected by event

- MarkEncounteredEvent is obtained (at step $50). It is

determined whether or not the mark is a chapter mark

(at step—SSl),. When thé determined result represents

that the mark is not a chapter mark, the flow advances

to_step S53. At step $53, the execution of the

_'liStener is completed.- When the determined result

represents that the detected mark is a chapter mark,
thezflow advances to step S52. At step 852, a message
that represents the begihning of a chapte:'appears,

In this‘example, when the user presses a key

- of the remote contrbl commander, event RmtKeyEvent

takes place. When event RmtKeyEvent takes place, a

'pluraiity of status changes take place. As a result, a

51
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and Mar kEncunt er edEvent take place. Thus, in the

BD- ROM vi rtual player nodel according to the first
enbodi ment of the present 5 invention, a user input
event causes the status of the player to change and a
‘new event to take place. Wth new events, various
“processes can be perforned. According to the first
pAnhedi imntoOfetditt s prrdsargtdppesifvienrt,, Bl ajeftiantegiEvent,
BD- ROMvirtual player 10 nodel, various nerits that
aarde MaxtkFiresdrerddbvene DvBey ipd@secan be obt ai ned. For
exanpl e, according to the first enbodi nent of the"
present i Mphast. ¢, theyBPaROMf yA&ELUGHs PdRYERemodel
conventional DVD video can be acconplished with one
agsendingg tey the ifigsteenpnddmenty oic ddpess PFesemte

di spl.ay function and a UOP (User

RN orf AR Ry B GEBTETIEY GRARESs 96 the
(Lt | spl f ' ' fyncti- h :
spetsd: dhiiiapan B 1 Bef et SR She B e

e ] n ' | T 4he e aselgur ned of f
eI T SR OB [edhl o Sicgbame ned off
function 'Agzc%rfdliﬁ‘ét i@N theh @t ritoBBokimthe Ygeknkr om
inputting data. In the DVD video, data structures and
gt Ghvdslon f ¥y ddrananiqurc BrorROM A rdekilned ay2T
In the BD-ROM virtual player nodel according to the
nfodedt, eEIGAUE Merdftst halr axentndtnpeeisienrt, ini tthe DVD
respect to the forced sub title display function, a 52

viiciene odri e dhdraiwieidch Eosubxamplefi50¢grdéd9yt0_the

first embodiment of the present invention, several
functions of the conventidnal DVD video can be.
accomplished with one ﬁodél.

As a first example, a forced sub title

display function and a UOP (User Operatibn) prohibition

' function-May be used. The forced sub title display

fuhction is a function that causes a predetermined sub

titlerfo be forcedly displayed at a predetermined scene

even if the user has turned off the sub title display

| fﬁnction. The UOP prohibition function is a function

that prohibits the user from inputting data. In the.

' DVD video, data structures and operation models for

these functions are defined.

In the.BDrROMIVirtual'player model according
to the first'embOdiment of the present invention, with

reSpecf to the forced sub title display function, a
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di spl ayed is marked. A process that causes a sub title
to be forcedly displayed on the screen regardl ess of
whet her the sub title display node has been turned on
5 or off is provided as a listener. Thus, with a node
that processes regular marks, the forced sub title

53' S B D SRS, ScRPTShEd tagspect (o

t'ron €ss an even |istener

,g]a‘éﬁﬁeg@h UGN 81 ptbEel0 LRHPIEAGQ0LI 8l sub title

Peen regi Stered, even It key 1 nput

t%V%t AkeuaiR) abspl! D1 QR The %d&@e&p&@@@ru&@s oit he
user input i$ ignored and the UOP is prohibited.

wHithe R0 dul) tid il @ifdplsly evaedinmnbeeh tiZnielde on

~present invention, since the functions of the DVD can
die o dnplprshediad tdy andistenienpdfhust heitdhsa model

creator side can unlaboriously create the DVD. In
tackdi tpmTesses hegNRryieedks kdhe donded subnbtidle

~control commander are pre-assigned. for 20 oper ati ons.
Adisepd avh € vyt 1 (¢ e o faaemprld sied - control commander
. is pressed, as an.operation that has

premﬁsskgﬁéﬁhf6959ﬁ€tsﬁ8 ﬁ@ﬁuUQ@yPrghéaﬁtﬁBHufuggFégﬂ
on i ch audi o _node e nDde and I
UM EHFe A VSR élsli'k?\ﬂg\?egors Je TR TS H%ﬁg |%s t%?nnot

RIPER IR s NES s R, SR ?i%géﬁt BPE 12
k%ﬂp LT G tts t%ﬁ(%%sg) a\é%',l ?10 'ﬂ)‘i‘:o@e@%e 1sh§%r?'6§¥he@.53

FsC, “no opera lon ta
Thus, the user input is ignored and the UGCP 1is

prohlblted.

Thus, according to the first embodlment 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, Kkeys of the

remote control CQmmander are pre-assigned for

‘operations. When fhe-sub menu key pf the remote
" control cOmmander is pressed, as an operation that has

been pre—assigned for the sub menu key, a sub menu

screen on which audio mode, sub title mode, and angle

" can be changed appears. However, since the sub menu is

' not essential data of the DVD video, a disc that does

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

'the'sub ménu_kéy'is pressed while the player has such'a
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On the other hand, in the BD-ROMvirtual player nodel
according to the first enbodi nent of the present
i nvention, as described with reference to Fig. 5 21A,

"Fig. 21B, Fig. 21C, Fig. 21D, Fig. 22, Fig. 23, Fig.

24, Firg. 25A, and Fig. 25B, the rel ationships of keys
and processes perforned correspandi ng thereto can be
diesi ,gnat etbdnatiive diakescpdatoer. side. Thus, with a
programthat causes the player to a nmessage to appear
10 in t heOnashet b&hetrhbanidsc idogbenBP- RQMeVﬂﬁeué

menu, when the user presses the sub nenu key,

| or
miayeramodsd. ascOnddbfton thes £4§8 tr @ﬂ'lbé’géﬁ'ﬁ“ﬁg Otfh &he

the disc does not have the sub nenu. Thus,

nreaent finven tdesodiate fesgribesg %%F@@ﬁ?fﬁcﬁv ' &H,-
z?ﬂa@é‘?raiﬂ“?adl'@iégﬁige?%%i'F‘ifgn@é-. cFle ogtor 532 Ban
SERRR R S e A e S T
el ?&t%s%% ﬁ%fé%%a% T responrand tnereto can
Y G SRRt 'bw t¥fe @iRAkddator siaent rehhsd withhaa

Java program th the Java program a multi- thread

AN Renresombld Y1eferA3od af meglshaget itwe adpelaags
due to a network access and waiting tine in response

| iftD thelRise Mhist e ldd seasider handbede fthe et Mmeovd,,

with the Java program a branch prediction, a 54
wmm: ubeet e e petestsen, theen dsudo mediat freyan hise Oé‘a§|hley can

be informed of a message representing that the disc

does not have the sub 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 édditidn, according to the first

' embodlment of the present 1nvent10n, a Java class is
-deflned corresponding to the BD- ROM virtual player
model and the reproductlon of a play list is controlled
.with a Java program. With the Java.program, a malti-

"thread program can be accompllshed As a resulf time

_'lags due to a network access and waltlng time in

response to a user input can be easily handled. 1In

addition, with the Java program, a branch prediction, a

54




10

15

20

- 25

- exsmpckes showhepF i o0 &

éﬂéﬁéﬁd&iéﬂéafﬁgfdéﬁﬁiﬂg é%stem.

acconplished by pre-readi ng commands. Thus, processes
can be performed at high speed. 1-5. About file
managenment structure 5 Next, with reference to Fig.
27, a file nmnagenent structure applicable to a ful
profile of the BD-ROMw || be described. Files are
hi erarchi cal | mgnaged. One directar a r.oot.
sheiegye PRar e SRottetn B 8758 Wor e
on a record 10 nedi i l.ow &Qi;S dLFEELQ5Ys
%ﬁ%?qﬂ%ﬁﬁ§§$:g%'5ﬁ§ﬁ§g§%%%ﬁfﬁ%ﬁ§ﬁgﬁfépr%ﬁﬁ%in “system

%%L%\a% tﬂ?ﬁ:ﬂo?c% Idjiartegi%rry,s lfgectory BDW is placed. A

Fty o rectori‘es BDW may be placed below the
1ot ﬂbﬁﬁﬁtﬁgie hanBgbA¥nti seehetur8DW, two files
‘scenari o. nv and "entrylist.data" are placed. Bel ow

di rect or y NGRW, va thl welirkyicel tdi Fegtoriresa” PLA¥LI ST, "
"CLIPINF," and "STREAM' are placed. File :

meAeRRNdnT htfdcture appaniarbd o itoe at Ifall 2@roftideeofa

scenario. A scenario has a structure of which a :
fleuBT-ROM ofildl de |desicgridedl .ar FAhgedarfohiexanphécadly
scenario controls the reproduction order of E%gy '

its

 ndrstged. TOnel Hdwecheriisép TBO5c@iRCSELRY iB

divided wunits, chapters may be provided. Myvie
L SEATTEA. e EKATURS

dgha"

stored in file. "scenario.hdnv," File "entryliys
i Rahadetshyy

madiudt | EidPRaPPIRY 5515nBaFSStRERUOERC

Below the root directory, directory BDMV is
placed.. A plurélity'of directories BDMV may be placed
below the root directory.

Below directory BDMV, two files

.“séenario.hdmv“ and "entrylist.data" are placed. Below

directory BDMV, a plurality of directories "PLAYLIST,"
“CLIPINF,“.and "STREAM" are placed.
| File "scenario.hdmv® is a scenariolfile_that

stores a scenario. A scenario has a structure of which

_a_plurality'of play lists are arranged. For example, a

‘scenario controls the reproduction order of play lists.

To allow the user to see a scenario in its divided

'units,-Chapters may be provided. Movie objects in_the

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

"scenario.hdmv."

?ile."entrylist.data" stores information
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scenario, play lists that conpose a nenu, and entry
points to a play list group. An index table in the HD
movie node of the BDDROMis stored in file 5
"entrylist.data.” Directory "PLAYLIST" stores play
l'ists. One play list is stored in one file

"rx*kx nmpls. Information that represents the positions

- adfoutarkmenmz Fud igs Avagchepiats Jtditde entgligp)l pdta

file "**** npls 10 that designates the reproduction

| soagemsio ¢ M (ke et SOMDBSee BIGP CEPS RPETY

stores clip information files "##### clpl." D ect
PREAEEAVIC & GG dISF AFOURT oA LRPEE S9babed ptas:AD

Whe I f.il Iy [
me R G e phER, 3<C sher® BB o | Bor

PLX l.e,..the.sane file nanes "#####" and " %0880
(?)?E:ace tl c}:r' eaxiiaéns_i ons are used for clip information

files_and pglhid Asweeamyishes stordavprabassstil e shat

:COﬁ'pOSGS _ av_a_ programis. store I a
pARA et e d 1Y HeRC HO YonleN @i 1S MawRk pipaged bel ow the

“directory BDW. Alternatively, " the Java class file

THEO R tlcac athd th repliesefiter Yhien pblsd.t ivase offi muakehicakh

- level as the directory BDW. 1-6. About decoder nodel

AGpNast stargamyate drooedr ib0Playcddditndgifle t"P'fé"_“*ffMS"‘

 enbodi ment of the present invention will be

thedc desddinatiey. 12@ArepirgduzgBonamagei ¢f e gldprai¥e
Zynctional,block di agram showi ng an exanple of a
stream. : _

Diréctory “CLIPINF"-stores'clip information

 files "####4.clpi." Directory "STREAM" stores clip AV

stream files "%%%3%%.m2ts." When related file names aré
assigned to.clip AV sfream files, they can be easily
correlated. For example, the same file names ‘"#####"
and "%%%%3" except for extensions are used for clip
information files‘and clip AV streém files.

A Java class file that compoées a Java

_ program is stored in a predetermined 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 player decoder 100 according to the
first embodiment of the present invention will be

described. Fig. 28A, Fig. 28B, and Fig. 28C are a

- 56
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~structure of a player decoder 100 according to the

first enbodi nent of the present invention. The player
decoder 100 interprets data reproduced froma disc 5

| oaded into a drive device (not shown), outputs an AV
(Audi o/ Vi deo) stream that conposes a content, and

Al tagﬁbféf?r it ARy 2P 853l e souput AV
3%}&é¥ﬁ ol e &é.gegpﬁéeaakrsH%kaccgkﬁﬁﬁﬂﬁtﬁﬁ@h@ata

OWs 0 |nd|v portions of the player decoder 100

1%11{)73%\ ﬂﬁr@r&n%ic% YrleR@ Y ihhRn¢eidn Wighet peagesc

nto-the drive device (not shown), file

"e%aﬂar '1Q)d1q_fﬁtertﬂ1@tsd%cﬁd hepridiicelb frenr @dddisicon
order -of play lists and file "entrylist.data" that

- 1deRTdd bascd he drapepldyrildest(neft shivempl,aputipstt syreupY -
~that conpose a nenu and a title are reproduced. In
(@aahirgjancie ol tdtrdaem ddsdr iqunipesesofa dortent, and

“scenario. hdmv" and file "entrylist.data", other 20
aldomes dhe fidess tar divtereticinlih @Reratearde PO AV
content recorded on the disc is reproduced. For
sbzedMm e, in accordance mﬁth the descriptions of file

“"scenario. hdmv" and fil lList.d
picture dédd &P@ﬁpﬁﬂg&s Hf %g é}

RS oy ol 2 100 LBgR) JokR duaR! 34g%agRa

1aysrofetguel, thddaze

are’rea In the tull

SR G AR A ANE HideiRld 2% lird pihyed Gedisq00

are monitored and controlled by the CPU.

When the disc is loaded into the drive device -

(not shown), file “ecenario.hdmvf that describes the

‘reproduction order of play.lists and f£ile

“ehtrylist.deta“ 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

flle "scenario. hdmv“ and flle "entryllst data", other

: necessary flles are read from the disc and thereby a

content recorded on the-dlsc is reproduced.

For example,-in_accordance with the

‘descriptions of file "scenario.hdmv" and file

_“entrylist.detaﬁ, mo#ing picture data‘displayed on a

video plane 134 and a second video plane 160, image"

.data dlsplayed on a graphlcs plane A 132, a graphic

plane B 133, and a second video plane 160 a play list
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profile, a file that stores a programis read and
executed. In the follow ng description, anong those 5

~data that are read fromthe disc, streans such as

noving picture data, sub pictures (sub title. data),

'_ahd sound data that should be continuously processed

are referred to as real tine streans. |In contrast,
fidke, regel €4 MiPmdt asuctest Swendhe Flisces, Ipl &pel Foil
files, 10 programfiles, part of noving pictures,
profilepi gt Uiides thefd HORRE daRradran dé Asethédd to be
contlnuously processed are referred to as store
pjatiad- The store objects are stored in a nenory or
the |ike and expande t hereon. .Stqre obj ects tored

in the mer® RS &O13 Oy isde SESETHRET e c FTOHTy t ?ﬁg

S e e, 500 M Lol B Y JnZ'cts
_cﬁ? éﬁ?gﬁé§h£g1d(ﬁat J&ﬂ'ﬂfﬁ%ufggl6&hﬁ'¥itﬂeﬂﬁ%& 8

tfinme streamis - Input to an

4 fIT?At e e ddiuUtndi@iRelprodessed are
Al ternatlv Y,

a store object may be |nput to the

| rdittred &g red02 .+ M Qtdidind.0 thecbhtshstndnsacond

enbodi nents of the present invention, a real tine

Addeammndgnl tsuth Horsraniret Sitlleat, play Aristt tdlese
- 25-input termnal 202 are for exanple MPEG 2 TSs

- fMigriany £ 1Rien U rpRe tExfe mtosr 100D g 2 UFiedns SEALL LSPAeAmS s .

Areal time streamthat is input to the input 58
are} rAovald Zogta shedt da matedees &0 MBEGORtEgUOASVong

'processed are referred 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 terminal 101 of the
input channel (1). A real time stream is input to an

input terminal 202 of the input channel (2).

'AlternatiVely, a store object may be input to the ihput

te:minal 202. .According to the first ahd second
embodiments of the present invention, a real time
stream and part of store objects that are input to the
input termlnal 202 are for example MPEG 2 TSs (Mov1ng
Pictures Experts Group 2 Transport Streams).

A real time stream that is input to the input
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qrdvg deviferds Ancreassd £O% fFaMP

as a real tine streamcan be transmtted in the unit
of a packet and nultiplexed with video data, audio
data, still picture data, or the |like, a streamthat
has 5 another format can be input. At this point, a
PID filter 110 that wi |l be described later is used

o 8 L ST AP 80 e,

fot atian Scﬁ%.%d e disGe By 3&1@. 1th iYe chavi ?ﬁ‘.t' Sf
ncreased exa e twce an rea& trans

E#% k%t %E%.%d%%lg?é#&%%ﬁ%ﬁdv1hﬁ% db%%dl%%dgﬁeﬁ%kbpns

e two syste he channel's (1) and (2) from
d4th8 105G 1eaR el Ty med ke, M sdirdasi @haltagas. 15
Next , the system of the input channel (1) wll be
eﬁh%ﬂ:q{ézb%rnétstdmﬁ webjiegiutt.hahti shisppdbihe,t AePIDNput
termnal 101 is input to a switch circuit 102. Wen a
fAnagiramicodtanf willave fddseribedECetefEisopead as a .
Conput er Manufacturers Association) script, an HTM. 20
deniriari plexterivinhiatp desngusigaexeisl & ideo e baqTudio &ata,
or the |ike as-a store object is input, the switch
stildduipd ctyres dad@t.s ofh ¢ gd&erer mi nal 102A. The i nput
program code is_stored in a code buffer 104. On e
ot her hanUhe%h§He|ﬁﬁ§€t689a58§e§ QFOFE é%sgbﬂgcigﬁre_
i nput,. the switch CIrCUIt 02 sel egt.s.an

3 léltng‘ata Care

Gt BHSS
§?$§t L3 é%Mf%&hpﬁF{%%ﬁ;dyﬁ% 14hg! d%ed@g 5%?@ e

hé I'nput rntnal _
reading operations 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 1nput channel (1)

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

~ input termlnal 101 is input to a switch 01rcu1t 102,

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

'Computer Manufacturers Association) script, an HTML

(Hyper Text Markup Language)} file (or an_XHTML file),

or the like as a store object is input, the switch

circuit 102 selécts an output terminal 102A. The input

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
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: prograniscrlpt |nterpreter

does not contain inmage data displayed on the graphics
pl ane A 132 and the graphics plane B 133, the switch
circuit 103 selects an input term nal 103A. The inage
5 data that are input fromthe switch circuit 102 is
stored in a contents buffer 105. Likew se, when inage
data di splayed on the graphics plane A 132 and the

Pt an antmB i33mur toordhal degutn tarmdalalt 202

streamthat is input to the 10 input term nal 202, the
dodg gloteicantiain Ohage detta i splayed ooy healgTEPBB.CSAS
a result, the image data are stored in the contents
e d 109, aichrdelyranis css Pdade Bn 107e Eo@e SHtCh
104 and the contents buffer 105 are read

GieeEsdary) ke SR P8 P ESTRINAId A - enEFﬁelTﬁge

The i mage dat a of the st re o stored
I dheE RRS erPs é“ é‘h‘%ﬁt’ﬁ & CE L g’r aphl cs

- .decoder. A 116 nd a c coder B 117 through
é%ﬂﬁ 8 FtJ¥F§ ghggb ﬁ‘ggspectlvely 20 The

mul ti medi g ;eag);ne 1%%ehn&hgggsg§@ gkspﬁggggafég@ﬁe a

Qe aThe3nyrd el yrenmike Hland 80133 are
dx%??ﬁﬁ a sound pl ayer 106D@t hat 1can%%andl e audio

Saftainefhe iy tigmdia mengitieahDG hay ike inpuroted thie 25

i ndependent hardware. Alternatively, the multinedia '
eRgith ekt may 202 actenEwithdd diycanigr ddSs sedfecds an
predeterm ned programthat the foregoing CPU (not 60
isiptn teaxeiqiglesl03B. As a result, the image data are

:stored ih the contents buffer 103. Store objects

stored in the code buffer ld4 and the contents buffer
105 are réad'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, respectively.

The multimedia'engine 106 includes an XML

parser 106A, a program/scrlpt 1nterpreter 106B, aﬁd a

-graphics renderer 106C. The multlmedla engine 106 also

includes a sound player 106D that can handle audio data.

The multimedia engine 106 may be composed of

_ - independent hardware. Alternatlvely, the multlmedla

ehgine 106 may be accomplished by a process of a

predetermined program that the foregoing CPU (not
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program an

 The XML parser 106A has a function for parsing an XM

(Ext ensi bl e Markup Language) docunent. [In addition,
the XML parser 106A can al so parse an HTM. 5 docunent
and an XHTML docunent. An HTM. docunment and an XHTM.
docunent parsed by the XML parser 106A are converted
iinto respective formats that can be executed by the

r %ﬂ%ﬁﬂﬁﬁs 100. The program script interpreter
1068 anal yges %Jg%%s(ege%% °had b adagRikh 18-

so forth converts

FeftEnd TP RS REGH B AT KRl A ulye | Wi Y |
Pt n|§| ayer}&lg'ec erE= 160 The graphics rg% erer 106C

HEGRAAS 1 JTRAS 3, Pad-selt AI0ER Tan0 iR PaaiseCam ML
expanded on the sub title plane 11 and the graphics

Ruient? ankb abheHMMI! igsediner@ngi pa HOALpdotamest and
processes for the XM. parser 106A, the prograniscript

a I MIe tdycunkdBB paarek d ey dihap XMis paesear dI06R0@Ten t h

~a work nmenory of a buffer 109. For exanple, the XM

quenvaert eiD G4 tan d-e sipes tirveg iaminedis fhathicanpbet exeryded
use a code buffer 20 109a of the buffer 109. The
byr e @l averdegodrasd00ysefhy gFﬁgﬁP@éSEmPEr 109D of

the buffer 109. Th buf f 109 al I f
IR efEn HOGR anguEes %Lﬁ@v@aﬁ%%g'g%%r% Gt

SIS T M0 i e ARC R LSS Wi

BALSSL J00A 1L, & S QSR 82 eﬁeagcttew fry poUN

hat stores ata use sound

p%.aﬁ;@q_'r %Q:%[&era%osg ogﬁét Braﬁﬂlwei‘eﬂﬁéﬁérﬁaiﬁsct A8codes

I'a engl ne
image data and obtains a format that can be expanded on

the sub title plane 11 and the graphics plane 12.

The multimedia engine 106 performs processes

' for the XML parser 106A, the program/script ihterpreter'

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

of a buffer 109. For éxample, the XML parser 106A and

the program/script interpreter 106B use a code buffer

© 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 étring, a-tree.
buffer 109C that stores the parsed result.of.the HTML

'.document by the XML parser 106A in a hlerarchlcal tree _

structure, a sound buffer 109E that stores audlo data

uséd in the sound player 106D,_and so forth.
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reads a Java programfromthe code buffer 104, inmage
data fromthe contents buffer 105, and so forth. Data
that are stored in the code buffer 104 and the
contents 5 buffer 105 can be stored in the code buffer
104 and the contents buffer 105 until the data become
unnecessary. Thus, data stored in the code buffer 104

“and the wbehehksebehigr, tAE mantheerdepeahgihy LO&d

and used when necessary. 10 Beside the foregoing

- mbatds d Hevaulpgriogedit fremgithe DoGer dadd erorl OdxaAprgean

ECMA script stored in the code buffer 104 and

 Gatec (finem the \Woort endse Pafifpr 1@ﬁe wck Seedcaténgi Pata

106 can read anot her ECMA scri and an HTM. docunent

that ArRvs teseshes ther seden® &é i@‘*bef’fierthfo&m&ﬁ&nts

execute themin accordance m$;r1t crl ?lon

lt@cﬁﬁ%&enpt etl?ftc‘)’;fl‘?é]sll?e e S84 b f&ditPRoRRY; fthe
| I.a
BT oea 09 ntad Ene°3ata Beoa inabc@ldry

user I'nput is supplied to the

bgﬁ‘ie%@e flo/s 1-:11@ ve§epeizaRigs rdagodan Bsbh/,
an audﬁi ecoder 118, an MPE a'\/ldegsdecoder 120, and
whety Hed@sdeeqder 121 that will be described later.. 25
| mage data processed by the graphics renderer 106C

_ e Qﬂ:’& e (}:re'ds 191 %Qlep gl ShiFFaed 1Ru06RSS tﬁ'x‘ér the
| d

~are suppl Bedide the goaphotagpdana,Athd2mahtimbdia

graphics plane B 133 through switch circuits 130 and
eigyikl 106esmads felry examplel sneFEMBI ecra[ptth@@@areudnﬁ@e

the code buffer,104rand executes it. When necessary,

the multimedia engihe 106 can_read another ECMA script

.and an HTML_document {or XHTML document) 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

receives a user input from a remote control commander,

' a pointing device, or the like‘and performs a

predetermined process for the user input.‘ The user

input is supplied to the graphics "deccder'A 116, the
graphics decoder B 117. an audio decoder 118,.an MPEG
video decoder 120, and a system decoder 121 that w1ll
be described later.

Image data processed by the graphlcs renderer

106C are supplied to the graphics plane A 132 and the

. graphics plane B 133 through switch circuits l30_end
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data supplied to the graphics plane A 132 and the
graphics plane B 133 may have several formats for
exanple the PNG format, the run length format, and the
5 JPEG format, according to the present invention, the
formats thereof are not Iintted Timng at which the

[ d
W FSRAE e e PR SRenl B Shetopdiatttdeo
4aq:% Y é Qi %oer{glen 2)@111:% Rlai 8S 189NtLHQ 3egnal s
0 a p atlon pr sor that will be

@&3@{0 13%1&}?% fwﬂavet %ewr%qt foenftef fdie

e su titl'e plane 134, the second video

SUARA el Ghre PG FARMICS thleAR@nA 13t HATdrnialts @n@pHines
pl ane B 133 and perform al pha-bl endi ng and 15 so

Jrerd FEorhidtewisgoridiagnyd ithedipresegitndni@atioppl ithe  a
.control signal to a presentation processor 157 that

ftirnathe theswdfbertd afodr timidadse Timingcahtwbiichnthe
output of an audio stream The nultinedia engi ne 106

imeans datiavare Zuppldgdarhof e PlROWS( A2 smewAdBods he

i ke and %égerates obj ect, BDBaS|cPIayer on the
aesltmodddica bah dihee muddd mefa eRgin®edi% -engi ne 106

reads a Java program_ fromthe co e buffe When
necessaryl naﬁdgﬂ%éep &Bﬁp@géalﬂﬁ an39ng?08§§ntthat

has b d f de buff |
BRI 9 soatee J{%%aé RS N L

]1?%8 Igplél '&%s@ijltb'eﬁeq.'a%erﬁ% %%lu%% 53644 l%Jeﬁ.%tct

Iayer & andmts an
one of the video 134, the sub t1tle-plane 134, the

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

'.the-graphics 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'thé iike and

generates object BDBas;cPlayer on the multlmedla englne_

106. The multlmedla englne 106 reads a Java program ‘
from the code buffer 104. When necessary, an object
composed of a Java program that has been read from the
code buffer 104 reglsters-an event listener to object
BDBasicPlayer. | -

As described in Fig. 15, on the multimedia
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an obj ect conposed of a Java programthat has been
read fromthe code buffer 104 corresponding to for
exanpl e a wuser input. The object executes the
corresponding 5 nethod. Cbject BDBasicPl ayer detects a
status change of .the player decoder 100. Wen obj ect
BDBasi cPl ayer has detected a predeterm ned status
eRfRAMNGe .1 0l6he obbjeett BDGerdcMlayex toansspdsdiang esearnt to
The mul ti medi a engi ne 106 causes a net hod

amo fobgieudn diompased lof evdavat progreonithgt fag bgen read
device (not shown) and each portion of the player
faooodde todesdufsero 194 COrFesPe8fiadudc §9T eFspde 2
for the disc. Next, the systemof_ the |n§ut channe

usEr iRout -heThesePises. ea&eFEE?St’FH% SPFESAPPR %nﬂs

melfB9-cdopderhoBppes pLares 8o Cant e r o FrF vl Cudbe °

R R

ht%%d d%%te%ctte% %k B etiﬁtlé%igefd lsttlcq.l%u§t PR’ OPHeN@bject

ransport ter 20 110 separate$ the

JeRya t %a'a HoPeeHpor@ing e en®l.r BRENEL N1 6¥81 8B g Ofie
each transport pacCket in accordance with the

136t dakisle® @f niditiodl aResPbndiagt tansper eveatkeb i s a
packet in.which inmage data of a store object is
cotirdilined driike Zevilceng(pott shawkdt ansl eawhoparitipn of
stored in a buffer TBn 111A. The transport packet is
theag latyepr deetodieni A6® soi @isnFoaperifopmt a geprednmtion
ci-rcuit 103 through the 64 input tern1na| 103B t hat
ceax Higde i oFe [taet @dSCTher eafter,

‘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 trahsPort packet of the -
MPEG 2 TS.transport streem and detects an attribute.of
the stream from the transport packet. The PID filter -

110'separates_the input reqlrtime'stream into

~corresponding systems for each transport packet in

accordanee with the attribute of  the stream.
When a transport packet is a packet in which

image data of a store object is contained' the

..transport packet is temporarlly stored in a buffer TBn

111A. The transport packet is read at predetermlned

'tlmlng and input to the sw1tch clrcult 103 through the_
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the transport packet is stored in the contents buffer
105 through the switch circuit 103. Wien the PID
filter 110 has determned that 5 the transport packet
contains sub title data in accordance with the PID
the transport packet is tenporarily stored in a

buffer TBn 111B and uf.fer Bn 112B The tr
l}?&’é’i&t SIIINg LS H, Dt G REPD 5% ol ?I’ri}%%t%f’ttfter

S s B . ket 46 ts{-lgg%&r 13" th£0 JoRlh tiC Hiledlr

he transport packet is

1%%PQJ g:hc Ithte ?&%h dq_r03A 116 t hrough the

SMAtC e grap i cs decoder A 116 renpves

header '%%gmh@?-zbr eanihe 3uBPhhedgktapmpaet that
packet, decodes 15 sub title data contained in the

A RSRAIp d1AC kRlok e & oRitadin’S suthdd. tdat daftar isub

titles or the like. The inage data are input to an -

_adaaﬂddﬂaeﬂwﬂﬂh ERBrab,t e Swiansiporitr paicket3@sand

expanded to the graphics plane A 132 through the

- tapiplorardilye witork30.inl @ didiferoTBnt Hd 130 andage bidE2 iy

be expanded to the graphics plane B 133 through the
19WB.chTber tuanspert paekethéspreadi ptepredotaggined
determned that the transport packet contains

tgmipig @ addnPUth toaddier FIHESER M B0 thteush an
transport ket 5 t |
1?@@1:11&@@“&1%%%%6’[];5? SR I pale L&, (B et 1 s

- d d
SRS & G o g SR Ee %ﬁﬁ% el Hbdptfie, B oile A
' 1'1%5 t%?:%r\]]g%'nelt%cet %qut-g?le circuit 107.

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
1mage data are input to an input’ termlnal 130B of the

switch circuit 130 and expanded to the graphlcs plane A

132 through the sw1tch circuit 130. In addition, the
.1mage data may be expanded to the graphlcs plane B 133

through the sw;tch 01rcuit 131.

When the PID fllter 110 has determlned that

the transport packet contalns graphlcs data in

accordance w1th the PID, the transport_packet is

temporarily stored in a buffer TBn 111C and a buffer _

Bnll2C. The transport packet is read at predetermined'

timing and input to the switch circuit 108 through an
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transport packet is supplied to the graphics decoder B
117 through the switch circuit 108. The graphics
decoder B 117 renoves header 5 information fromthe
suppl i ed transport packet, decodes graphics data
contained in the transport packet, and obtains
graphics data. The inmage data are input to an input
itrgruti M rnlidEl. dfo8Ehdsati thelds dieeguiste 1Bt egt. The
predeterm ned ti mng and expanded to the graphics

plansport Bacd®tt Hsoswpnlieds W dhec igraphice3 gecpder B

addi tion, the image data may be expanded to the
1df7a|cﬁh%1§61 dhe gwidxh t‘ﬁi%’g"ﬂ: @ -switch circuit 131.

The f t f th A 116
gl %e%gﬁphﬁp " BReaRe B 1 senpREs, heafiRks

1533 deccher :I']'7(;:t]:1I glsg{aq) él.s “.jrsaaaeslp %h?%%?éet “&% %des
q#%%ﬂiﬂ%ka%#%/cdﬂt %E%:l%h%%e'ﬂran g&&%s'%. ¢t Adls

gorand graphi cs data can be i ndepéendently -
ngrEaap% I CS é’ %%!ta' ”p‘rﬁgeﬂttnﬁbéoaaté Ek‘ghlﬁﬁﬁgdto an

er 20 woul d be uSed on tine diVvision

Bvits t%‘acmfnélv\q?,wa ofaltheS WSti®dh fir@uarhilcy decoders
eX|sted When the PID filter 110 has deternm ned that.

 privadveantped tiatkel andnlexpandadlito daia graphdcsr glane
~wWith the PID, the transport packet is tenporarily 25

Bs t13e ek hinougghb tifee swiBichl tiDcarid 4 33uf f &n 8Ad1t126n, Thee
transport packet is read at predetermnmined timng _and
isagel iGata mavhdeagdpendedoder theg graphiicsdadangsd 132

contai ned in the transpaort packet i S conpression-
through the switch circuit

The function of the graphics decoder A 116 is

not largely different from the function of the graphics

_decoder 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 c¢an be independently'decoded. In a

real 1mp1ementatlon a high speed’ graphlcs decoder
would be used on tlme d1v151on basis as if two v1rtual
systems of_graphlcs decoders exlsted.

When the PID filter 110 has determined that

 the transport'packet contains audio data in'accordance.'

w1th the PID, the transport packet is- temporarlly

stored in a buffer TBn 111D and a buffer Bn 1120 The
transport packet is read at predetermlned tlmlng and

supplied to the audio decoder 118. Audio data
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b@gntarni

'~ system.

encoded in accordance with a system based on for
exanpl e the MPEG The audi o decoder 118 al so has for
exanple a 5 linear PCM (Pul se Code Mdul ation) audio
decoder 119. The audi o decoder 118 renobves header
information from the input transport stream decodes

COPGRY Ak

ranspor lpéa}lgo%ergarﬁ%%%t?g%?s]%tf %%ggjog%%e%u &f°2‘e‘d at a.

b otifs 1SRl REURUINA PR er U B £k O ¢ e
au er 1 .

I 0 deco are Input to the presentation

SNBSS Yhel MPEPr audio. The presentation processor

157 "adds a predeterm ned effect sound and so forth to

the |inearhBChuayd aceaiarunder aike sast Fok ekahbleha
mul ti medi a engi ne 106. The resultant data are

- ldhiedim et r(enlae @odeuMdderlatiain )1 athdivh@ecolderPI1Dg .

filter 110 has determ ned that the transport packet

Thenteaidi® medodpmilditumendates headeoc dndaroe bijonh frieam

PID, the transport packet is 20 tenporarily stored-in

- thepdinpart tRANEPPEL Fteamer deRwder] Tomprgss lenracodesl

114, read at predetermined timing, and supplied to
ovideday icpRd-adeeshdn 16 tﬁ?@%ﬁné’“ﬂf@&u?@%at a
dinthetra s@prt packet has been ;

1§ﬁ@5h55a%@§i 35%5?Hance with the KPEG 2 25
tem T EG vi
Syl T ESCLMLCSE ALY ol AT

i nformat i _ ~su ransport

£39509%% a%ﬁi%oﬁb%%g%&cﬁﬁ%eaiét%nb%%tt%a%the”
conpressi on- encode _

presentation processor 157 for audio. The presentation
processor 157 adds a predetermined effect sound and so

forth to the linear PCM audio datafunder the control of

rthe multimedia engine 106. The resultaﬁt data are

~ obtained from an output terminal 158.

When the PID filter 110 has determined that

the transport packet contains moving picture data in

accordanée with the PID, the transport packet is
temporarily stored in a buffer TBn 111E, a buffer MBn

113, and a buffer EBn'114, read at predetermined timing,

“and supplied to thé MPEG #ideo,decoder 120. The moving

_'picture data contained in the tfanépbrt packet has been

compreSsion-enéoded in accordance with the MPEG 2

- The MPEG'vidéo'decoder 120 removes header

k information . from the'Supplied transport paCket, decodes
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B ARA STt (5 A i I

in accordance with the MPEG 2 system and obtains base
band novi ng picture data. The noving picture data that
are output from 5 the MPEG video decoder 120 are
input to an input termnal 124A of a switch circuit
124. In the switch <circuit 124, noving picture data
that are output from the MPEG video decoder 120 and

meving pietwre dhta thah hag e pAMETeHA e encoded

mul ti medi a engi ne 106 are selected. 10 The noving
Pt caceerdpnce selErttde HPR et e ithe G |9P"r?gu‘eﬁ dase

input to a swtch 123. The switch 123 selects a video

?ﬁ%ﬂn@?Yﬁ%ﬂnQﬁF?WEPrﬁﬂﬁ?@ pi cture data are expanded

. The novin i cture dat.a .are vel VI d
_ pl ane 13491'5{33 f??é’%’@cwmrdee%le 6%6 en tHe™

tpllleD l‘fl%éé o d]eacsmfeem | & rrat ut tJbe aIr[

acke con al ns SyS nin accor ance with-

-Eé‘ﬁnfﬁﬁ i tdﬁg@eﬁrougﬁé&ﬁﬁcd& 52! 1gd+he th8ten

systemdeco uffers TBn 111F and Bsys
é—ﬂi%uir@ei?&’ St Qs t el derpvam G heafdfiput from

“information fromthe supplied transport packet and

10d R +ide s Yid @id i f I oradn d mdviare fyimpurbhela tsy e

“information is supplied to for exanple a CPU (not

st V) t pu trafyeond attee omu Xt thisnegtiaplemgsind driié Ark3Zedrectedb
supplied to a palette 150. The palette has 256 col ors.
Thee ooty @ictuns slac e Mdatiedmt mupdetRemingd are

output. In addition, i ntransparenC){lhdata %I ht I;%t is a
e switc

selects a video plane to which the mov1ng plcture data

_are expanded. The moving picture data are developed to

the video plane 134 or the second video 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 121 through buffers TBn

111F and Bsys 115. The sYStem decoder 121 removes

header information from the supplied transport paeket_

and extracts the system 1nformat10n therefrom.  The

system 1nformat10n is supplled to for example a CPU

" (not shown).

. Image data on the graphics plane A 132 are

‘eupplied to a palette 150. The palette has 256 colors.

 The palette-is referenced with an index. RGB data are

eutput,' In addition, intransparency data al that is a
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IS extracted. The RGB data are converted into YCbhCr
data by an RGB/ YCobCr converting circuit 151. The YChCr
‘data and the intransparency data al are supplied to
the 5 presentation processor 155. Inmage data on the
graphi cs pl ane 133 are supplied to a palette 152. The

alette h ol qr palette is referenced
Fiafed o D8 Ylag ¥ Ropiat

rresu RGB data are output. In

| Addition. téc{‘t ' PRGN GL tAL2 1 AoRTek XL hAG! GencEne

are converted 1 nto ata by an

&L Yﬂibqn GRIY AU CddvdddinkpTirdiB oG, dakayandr

the intransparency data a2 are supplied tao the

e A OB rdry RtPHPHro sidilddad the
plane 134 is supplied 15to the presentation
eSOt 1 ohb priduenisgdy arsaup/ down converter 154.

Li kewi se, an output of the second video plane 160 is
suppl i ed tlmaidee dartes emt dihieoynapbdess elanss 13Bhagegh a
up/ down converter 161. The up/down converter 154 is a
pippliad thmta moletdey dridd. t ﬁ'ber padeitrohasft 2bRe CPARES -
The up/down converter 154 converts for exanple a HD

-The gﬁrﬁl% S ITSHeTERERI HEMith @M :'iﬂd@‘i‘ e8| Bt FERYht o

SD - (Standard Definit t
R Gand Gre S p'r docARRt oy, DEEEBPPRERnGY: Aorh:

it Bl L D90 BER°Ba) B BHBERRLCRRL bl

4&-‘04 A ?{?ﬁ’/ﬁ%@ i U R %8 B $33 vbBer

~data and the 1ntransparency data a2 are supplled to the

presentatlon processor 155.

An output of the video plane 134 is supplied

~to the presentation processor 155 through an up/down

converter 154. Likewise, an output of the second video

_'plane 160 is supplied to the presentation prdcessor 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 gxample_a'HD (High

Définition) image having a'high resolution into'aanD '

‘(Standard Definition) image having_a standard =

,resolution.

' The presentation processor 155 performs an

- alpha-blending process using-intransparency al of image

. data of the graphics plane A 132 and intransparency o2
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presentati on processor 155 alternately selects outputs
of the video plane 134 and the second video plane 160
for each pixel so as to acconplish the foregoing 5

pi cture-in-picture function, the wall paper display
function, and so forth. In other words, the
‘presentation processor 155 selects the inmage data of
dfhahe deappliane plidvheamd 133he Ircaddivideo phane 160
with a swtch (not shown) so 10 as to generate one

| piesen teft liomge at@ssorTid S radersatalyas¢lend s pageuts

data of the graphics plane A 132 are conbined in
oifc ddved Arigie oniplianen d Jdnangn der @ﬁ@?nél vigeo pdapge 160
i mage data of the graphlcs plane_ A 132. In addition,
fiote Sashy@ixetla S& a5 Og.a&aw"@sllﬁr‘naﬁ@esfﬁegf&ngr e
conbi ned with the |na dat a h_the V|deol @
B e mt&remfaw ki3 35 YBddnPEBRE, HoqBA
éﬁiq;dance th t N ntransparency a2 that has been
108 -t & G&h 4 of the graphics plane B 133.
The 'nag?ndﬁkﬁegf hgﬁsgrﬁﬂg'ﬁz %%g@?t§033§roEE§sbgage

data .20 o € graphi cs "pl ane sub tTtle data)

ane

.5fyyj§éfécﬂéﬂ%ﬂ% dalFellaatal OF &R hTage gakaeofshand

deo plane 134 and the second video plane 160 have

't@&e%e%ﬂf@l Rede A a0kl alstedifthom awitehpyhoteshional) so
- 156. The presentation processor.155 can performan 25

a%fEQCbemhﬁeﬁesohm‘pym&@eodaumage Gagla.t | Tiee imagéedata
foregoi ng description, each portion of the player

anhelc cedher 1fnRdgyei slad:@nprs@@eofgm@itmvar plane Povd¢enret he
present invention is not limted to such

combined in accordance w1th the 1ntransparency ol set
to the 1mage-data of the graphics plane A 132. 1In
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 intransparency a2 that has been set

fo_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
 1mage data of which the image data of the video plane

134 and the second video plane 160 have been comblned

are obtalned from an output termlnal,156.
The presentation processor 155 can perform an
effect process for image data in real time.

In the foreg01ng descrlptlon each portion of

the player decoder 100 1s composed of hardware.

70




10

15

20

25

- 4a60 95 A% (M3 Reh &Re

an exanple. For instance, the player decoder 100 can
be acconplished by a process of software. In this
case, the player decoder 100 can be operated on a
-conputer 5 device. Alternatively, the player decoder
100 may be acconplished by a conbination of hardware

RS s S e 00 s Buend

GVl may be conpose

HRT AR e TheokeshsRhnckNetAkayehydpcasesadp01 58y chs
conposed of software. 10 A programthat causes the

HOHUHSHip URHGE BP a eesclss tde sdppeirslecaderehli®d case,
that is conposed of only software or a conbination of

R Prarye ATk cfeare® ican e eptetted @ ecaotiputer
medi um for "exanple a CD-ROM (Conpact Di sc-Read Only

| déanwey.) Addesunpplivedyt hthewplhyet5dFhedeD ROV mgy be
" loaded into a CD-ROM drive of the conputer device.

afftenuldghed et gy dsthbdmatiencofRbprdsranen ang |sof tware .
the conputer device. As-a result, the foreqoin

Fomp cgsunpdan  Bdiee aidiie desiedete dénsdcethey FEG VideRee

the structure of the co ter gfvice i S 28 wel | _kno

_ P PR IR, 19 £88bng
A dhran B foary e, Rritsea, e Sithace.
descri bed. A&-%g;ggx”% ‘Eeg:%\%stéﬁc gﬂ@ csgipﬁ%ﬁf%viée to

pl-ayer noéep [ SCT .SCri anguage

. OF > ' : e
eéfézﬁ orr#%c&’%eic ddodaera deCh a%C liisPlednip e nly

| anguage prescribed by E ( Eur opean

SRR YR TRADARIS oS T ndiricwalre B &bitWdke is
script is based. on JavaScript (registered
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

.coﬁputer 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 description thereof will be omitted.

'~ 2. Second embodiment of present invention

Next, a second embodiment of the present:

- invention will be described. ‘Adcording tb the sernd
'embodiment, a player model is described with.a script
languége called the ECMA script. The ECMA script'is a

| Cross platfbrm script_language p;escribed by_ECMA

(European Computer Manufacturers Association). The
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trademark). The ECMA script has-a close affinity wth
an HTM. docunent. In addition, the ECVA script is
capabl e of defining original objects. Thus, the ECVA 5
script can be suitably used for a player nodel :
according to the present invention. As described in
Fig. 28A, Fig. 28B, and Fig.: 28C, since the

BRMA i 9rstiint eryitaserben wavwsailidle Te®Ed@e%100 can

GERAEI00 gg;‘:gtgﬁagggrﬁgmgg;@cmse RBARAEK oED
%w‘éﬁﬁéﬁ%'r e 18 aG8NE by o hpPoRCNENSCETRR 1P
RIS T o Ve nba?s%%a%w% Sy o FRpCEg
%4%3’?"'2% il %q‘.’lf%‘ﬁ] UG Hifer das e TP

AAWR Y 5 kndisdd¥D ivdea igmandard First, for

- easy understanding, the UVD video 20 standard

appl i cabl ad @ddre-ivR@ong eigedipgant rag.t heB,paagerty.
invention will be described. Fig. 29 shows a |ayer
Za.udiice afhd he1livedide @rsfpiard 06, ithéheapdayer '
structure shown in Fig. 29 corresponds to the

| aetcaderid0 stweral yziey antl exssudiendheo EOHR fsordpt

enbodi ment. In 25 the UMD vi deo standard, -three

ey @layer gigqqsien A0 can b élﬁelq din |t55¢erseca>ﬁlal aclip
| ayer, are defined. Correspondiing to this structure,
alQsHme ey é’ﬁrﬂ%@géﬁ:esﬁz‘tl A VIEE ‘vi deo standard,

Vldeo daticcofylng to the secpnd embodiment of the

present invention, the standard using'a script language

based on the ECMA script is called the UMD (Universal
Media bisc, registered trademark) video standard. The
script part of the UMD video standard is called the UMD

video script standard.

2-1. ‘About UMD video standard

First, for easy understanding, the UMD video

' standard aﬁplicable to the second embodiment of the
present invention will be described. Fig. 29 shows a
layer structﬁre of the UMD_vidéo standard. The layer

 structure 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 script layer, a

play'list'layer, and a clip layer, are defined.

Corresponding to this structure, streams are managed.
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data, and sub title data that have been digitally
encoded are treated as an MPEG 2 (Moving Pictures
Experts Group 2) stream of which they have been 5
mul'ti pl exed as MPEG 2 el enentary streanms. An MPEG 2
stream of which the video, audio, and sub title

el eentar y 5L 8" BB Rl SX8Mol antal | aado

clip AV strea treamis stored clip

E\TA gae@nédﬂ &1 fiheneMer tfﬁace 'h%vévb%'éhe@mgfllﬂanys 10

aclipinformation file is also created in
édl%d’e% Hi Pty 1RRE &0 NMPES e MfvidgCiPigtures

Information file and a corresponding clip AV stream

- Hijeris GRUP®)a stdeam AChinLdES theyetane bgemni t of

data that are 15 recorded on the disc. The

niERrigsinid DROMEG of edldmemtary men®ges .i nAnhMPEEad

list layer that is an upper | ayer of C|IpS The pl ay -
dtirstan ayfewitidt the aildeeer audis, @osi gy ds-

reproducti on path of clips, - contains one or
gllameritiany cftngams Hayes b%rpmaglmmé{ex iis &é’ﬁ‘-ﬂ@ée& of
a set of play itenms, A item con%aln setcgf an

Ao harin BuELEB: Y- FREPAM 46, BLORAS, fp S

1 d f
R et ok rri‘Q%%rsﬁeg%fsr Burd’ D Beaton £E1R, 1611 P

desqﬁ{]eg# € th sarre fcotfn%tl 'frll%o' 1% A Qﬁ:e%% ﬁmln

ream are designate

tHd% sfltﬂ(;ﬂfhm(c% ;ﬁi&y'% Drfel | p); sbtt bEEASERRR IS

conver te position of the clip AV stream

ﬂﬁ%gfﬂéti%ﬂiklﬂg‘Hﬂﬁnd‘HbﬁﬂééﬂﬁhdiﬂgJdlﬁ&ﬁﬂﬂﬁﬂdﬂﬂédﬁ | e.

flle is- called a cllp

A clip is a recording unit of data that are

- recorded on the disc. The reproduction order of cllps

is managed in the_play-liét'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 lists. 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

: represent the reproduction range of . a c¢lip. With play .

items, clips can be reproduced in any order. Play

items can designate the same clip. An in point and an

out point of 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
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A play list has a structure for which play itens that
represent all or part of clips are reproduced in the
order. Wth only a play list, 5 branches of the
reproduction order and interactivity wth the user
cannot be acconplished. The script layer is a |ayer
that i s conposed of the UMD video script, which is an
feixitee REItON i0ff odra t i6EMA LS chiepiclde anfemmasden ThRdewND
video script is a 10 ECVA based script that is .
ext ended Roplay disgi has af gheursHTef fPReVIAPRVPYRY.
The script layer is an upper |ayer of the play |ist
items thate representapdd 0F P6FSo9Ed SIAPFI AYC | st
reproducti on conmands and 15 Wth

| d
Gfin f&res ARAsE -| anFﬁygfr‘ﬁ;e‘%’i é:?gy?je]bgsducti ons -

S | - ion of, whi -
R L T

G Ple, MR S ddanal spenohes of whi ch

€ reproduce re selected correspondi ng

20 to_preg%geggkagé §90di-t §QNS §agebetAGEORB! LoRpBsedn

exanpl e of "an application that perforns a play |1I st

- JERHIwRD QA daRY ided 1§ divhiiohali sbiaanelkesnision ol the

story. This script |ayer provides an interactive -
Hactd @ gto ddha useiguadfe .2- Phe AUBDL vpdayescrnbpel ipased

.on UMD video standard Next, a nodel of a reproducing
HEppanaise] sqipierthathdts exieodiedefodaea origiaadasi s

of the UVD 74 video standard, nanely the player nodel,
fairldtiwes of the UMD video.

| The sdript layer is an upper layer of the

play list layer. The script layer is composed of play

.list_reproduction commands and player set commands.
With commands of the script 1ayér, play list
. feproductions such as a 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'predetermined conditions can be accomplished. An

example of an application that performs a play list

- reproduction 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 model of a rep:oducing apparatus

(player) that reproduces'data on the basis.of the UMD
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described. First, the player reads a script program a

"play list, and a clip information file fromthe disc.

Thereafter, the player reads a clip AV streamfile
fromb5 the disc in accordance with the reproduction

-order described in the script program the play list,
A %o s@%nlﬁr% ' %ﬂ{qﬁgkﬂ% bk e§ngoﬁgﬁr°@ﬁﬁisbé'de°

"0 da sub“title data fromihe clip AV
Jéécfi—lb @.t hpskapguRge pRagLt! £akaena cloilpt sgto@tam10a

program a nctional Dbl ock that reproduces a play
pliast 1iis% | BRleRERUA® anrarmakjicat faflet Heomcithpt disc.
program In the UMD video standard, an object that
THaRcRd#easS aheDlpanyleirsreiadisr ef ennedAVo sasenme fidei §rom

“player object. Play |list reproduction conmands and
tileayilscsdin GovaddnceS wilty robehoeprofiucidomoerdes] ayer

obj ect. The novie player object is controlled with
Qestdmidedofint (hhes sonipt papgramt thi sphayniish. and

~function that allows the novie player object

tibvef @t ﬁ@fS?ématholnay-Féfleofinéi FERFESUCeRaNdESCa data,

o A b, L4
o the ovefic e ééggﬁ R
Wﬁ&%%g%d un%ftp .Gh ¢ lb%fc% PRLiOR el :Qfod%%etsr anshal 84st |

VIS player object to the script program

44 'i?:%l%}‘r%yer 2R e et oEf RHLARCEeRL’ Phograhe In

obj ect usi'ng nethods, the reproduction 75

ﬂﬂ% M WALARY FtaedArean dke obgrictolhed b%p&hﬂu&@@iﬁﬁ

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-

1player object to inform the script layer of a_status

change, a reproduction position; and so forth is
requiredf' This means that the movie playor objoct
issues an event to the-script program. A process
corfesponding to the evenﬁ is described as an event
handler.

) Thus, with armodel'of which information is

tranéferred from the movie player object to the script

- program using events and the script program controls

-~ the movie player object using methods, the roproduction
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- program Fig. 30 schematically shows an exanple of the

pl ayer nodel according to the second enbodi nent of the
5 present invention. A novie player 300 is a nodul e

~that reproduces video data, audio data, and sub title

data in accordance with the UVD vi deo standard. The
nmovi e player object is an object of a script program

&0 4 helip the soréq qrogreamcoEodtiesl pyniliee sehjiedt .

In other 10 words, a novie player object is a script

- pragram t hat  acconpl i shes the function of the novie

pl ayer. Since it is considered that the novie pIa er

1300 and t Fd-garoile sshepaticsldat SPé’Hlse§‘é‘ntexamP of the
R e S N R Y
'_%F%P%'ﬁt RO o b RovEE.BIAXRCe 0P 3l 5 ?ﬁhggsFﬁ“
| %‘%);\EAFECE\& ‘%lsfwovd“g‘?&a scr:pq%}Z a?é?%%‘giftg#ﬁfgggta

| PBe movie
1r§yeécooxﬁillzlorﬂ,e dg?ftg? e ?ﬁéﬂ i ddolstAHha Cl TR

hfor na ase. interior of the novie player

%‘P‘%Q Ll t Ofk t41f Rl aTRit & isorigft PrddRani deo that
er . a

reproduces the UMD video. A script |ayer

2 EO0 19'%&- A ARrdtpld erivien dyjegrtammingother
Interface) su as - a nmethod and a property as an

wipae! 4 hmvie; plldyear lothimet ilsn & e iplamycgranhdhaND
vi deo pl ayer represents a real 76 device- that

aa’qnirmmmmasa trioey | Barpd Giyagy .ofAltheUppwiegd ayer.

Since it is considered that the movie player

.'300 and the movie player object represent 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
layer 302 as an upﬁer iayer on the basis of a play.list
and a clip information database.

The interior of the movie player 300'depends_

on the implementation of a UMD video player_that

o reproduces the UMD video. A script layer 302 provides

an API (Application Programming Interface) such'as a
method and a property as an object that is a black box.

In this example, the UMD video player represents a.realr
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pl ayers inplenment a novie player that conplies with
the UMD video standard and that has reproduction
compatibility. 5 As shown in Fig. 30, the novie player
obj ect 300 has three input/output paths that are a
path that receives a control command 311 fromthe

i S, SRR L b Mend PALD 6 v4g00
AL A U EREI G008 TGRS K Qi1G ACHRy che

e control command 311 i1s a command t hat

BN YD NG RIERERD 1ofat! M gmadrrdihuitalonobj ect 300
received fromthe native inplementation platform 301

cdapdiatdivie dypl ementation platform 301 is a portion 15
specific to a device as a real UVD video player and an
i nterface ad ishowne ifDFiig . pi3ayethadtovike pdagetr 8bJect
a script event that the novie player 300 sends to the

W itats |whaere 30thu tTivertpetth ear t303 tihsrta amgt odathatthEate

script programof the script |layer 302 sends to the 20

rmemd el @y arorgo®l THemmand 813 ¢ e @ tIVS has a-
dat abase 320 for play lists and clip infor;s tioQ i n
SRRIEMETHAL LR (A TROTOVE W o Pt At SREG TS itge

pl ayer abject. 300 nasks a.user, in 310 ,and,cqQnverts
SChine 1@’%5%&%&%@&%3@1 n"‘ﬁ%é;ﬁipgﬁ %thg&a byt e

R o BB LN YR My s 070

decodes aqgld RoY 34" e3MBRAR1YPES 2 BonkBhadkam:

controls the operation of the movie player object 300

received from the native implementation platform 301.

The native implementation platform 301 is a portion

specific to a device as a real UMD video player and an

interface with the movie player 300. The event 312 is

a script event that the movie pldyer 300'sénds to the_

script layer 302. The method 313 is a method that the

script program of the script layer 302 sends to the
movie player 300.
‘The movie player object 300 has a database

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 player 300
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Stream) in which video data, audio data, and sub title
data have been nultipl exed. The playback nodul e 321
has three statuses that are play, stop, and pause. The
5 pl ayback nodul e 321 changes operates in one of these
three statuses in accordance with a control command
and a method (see Fig. 31). The script layer 302 is a

. deyRfed m Wiigh AV sSafeiapt a@r agr MPEGS 2e P&c Pedgoamt he

basis of the UVD 10 video script standard, the novie
Qirmaar) dly edtic®OFiideo derda.olauddo dadtaa gofesnbi itle
di spl ayed. The script |ayer 302 acconplishes a
dsdendrave tlesn mvd Gadeaed. pThei BeaYRagE Padehdled?io
create. The script |layer 302_ issues the nethod 313 to
hate thgeee sfiagjasesofihédt a¥60 PLSYan§ tPBe e PREs PARE Sy efiRe

1312 f h i_e player obj 30Q. The scfri
AR s s SRAReh ORRIFILSE LPnIPeE S0P

|_at f 301 a.k 314 . '
hein SR s A b SIPE S ALY e RRRtpl) chipold®ha

' a;:g@t%%%geog.. _at3fl<3rm 301 to 20 display a screen.

exanple,” bu ons_fhat.appear on the nmenu screen
ar e dfa‘“’“gh&é *sl%%ip%t h¥GerMBbONEE! at 1agep| #hf PhIcn3A1
corresponding to the nethod 315 that is transferred
Jdramt B oytaimdti sPled@icaifed ohh@hsC biagt sl a¥ethd0PMpo t he
25 native 1 nplenmentation platform 301. When the user

VafleRl s rd putstamdad, he hee movier pdayetrhebrjatitv800 is

i mpl ementation platform 301 inforns the script |ayer
cHmt3ed led t adkey seresn 354 ddspleyedndi Flget scThRt user

iayer 3062 accomplishes a scenario that the content

" provider side intended to create. The script 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_
screen are drawn byrthé nafive implementation platform

301 corresponding to the method 315 that is transferred

-from the script program of the script 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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usfcaratedhae a thidendid Ve ddiserent

i nput 310. The script program of the script |ayer 302
perforns a process for the user input 310
corresponding to the key event 314. 5 The scri pt
‘program and data such as inmage data and sound data
used in the script file are recorded as a file to the

ﬁ%of 1:'?1e’:I gl le Cor gﬁ%o%“}fgé%o‘h?l%gs%%n%ﬂ 0 I%%'P’

Wn i the novie pl ayer

%gtd ol %ngeges.igggapwgfaﬂ Qfsehaygeslgnt_wgéﬁsﬁgr

at'a, audio and sub title d

ﬁfi@fnﬁa@ AR SCHR tHAYRer3QApant10l Soaideeerindigg

“and dlsplaylng processes for part images such as

ttteN kdhalveimase the GU (Graphical User
Interface) and perforns a process 15 against a

sel ect i ng ThieO&esdpitopragirapaans. dae sathves image
i npl enentation platform301 is a platformon which’

| ddten rnd escpinaly efa twbjuseid 300 thed seripdr Egdepaggr am

operate. Wen the real UMD vi deo glayer i s conposed
e | I ; isofilde BPEFEEPANGB1

is specifically inplenented as hardmare that t he

toatiide isaanarda-Ldmh shoxry donfig: 4 ﬁt erlediidt 35%

b
xanpl o, BRESnathGo TR RIRTAE, S1C GPAY F8%%°r§6f°dm9

ARSI B

d t Vi eg I r 0 co n
HRTRR ik Tt PoR! RHEL o Ohaftas OlHBNGCEDPR

jig§éN“§bﬂ'Eaﬂﬁfdﬁ§3dﬂﬂﬂ&&ﬁﬁﬁﬁ%ﬁﬁﬂdm9§ﬂayﬂﬂ§y§kd6333es.
'for part images such as bnttons that compoée_the GUI
'(Graphical User Interfade) and performs a.process -

. against a selectlng process for GUI parts.

The native implementation platform 301 is a

| platform on which the movie player objectr300 and a
SGript_program operate. When the real UMD video player

'is composed 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 player_model.
For example, the native implementation
platform 301 receives the user input 310 frbm-the user

and determines whether the received user input 310 is a

" command to the movie plaYer_300 or a command to a

button that the_script layer 302 draws and displays;
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determi ned that the user input 310 is a command to the
novi e player 300, the native inplenentation platform
301 converts the user input 310 into the control 5
~command 311 that is an internal control comrand of the
novi e pl.ayer 300 and issues a control command to the
novi e pl ayer 300. On the other hand, when the native
whiepl emen haftiiee ﬁh@ﬂhmemtamiohapldeﬁerm 38d hhst the
user input310 is a conmand for a GJ part that the 10
dedeirptinlegdly ¢éha302hey aweradnpyitsgllyds aheopagpdeto the

i npl enentation platform 301 informs the script |ayer
MRYLeo P lElyerk 8P Vev &t 99418@rFQQ6GW&Pﬁ§t98ntHéaﬁ§8Fm

i nput 310. Next, the novie player E

39ds Gomyed t s1 hen UFeraLnPuE; 103 in§f‘?0\7§§eaﬁ°in £8tnal

struct.ur of _.an .exanp

et onse 15 AR B Rngl S oaR S5 ka0 0s e

'%elgggggb%;g 360° 2nd'{ SHI8 PLAUBRE O RAE o TR

I's dn -~ aréa for In ornatlon of play

&%g 5% ofor ONpp 2{@%& hgrHlbsChang, | aﬁ@ﬁ Bk ORafive

mely cllip information. The playback nodul e

e&rén%‘fﬁ%e 1@1ftf%rmd@@QdﬁhseEGPtEQn&'ﬁEdaltﬂaft the
property 323 t is a value representing the stratus

u@lert hepeitashac lisﬂedu:bmmaaa £3% hi keIaphangihge chee,

the property 323 is conposed of two types of a
serdper 1aye23A0Qr drawsnlapdpdiapdtgs)  thieosetixeue
depends on the initial setting of the novie 80 player
ﬁ@aem@tatmo@p@rltayzf@zmmppl angrrosaths) s@mopé layer

302 of the key event 314 correspondlng to the user

input 310.

Next, the movie player 300 will be described

in detail. Fig. 31 shows an internal structure of an

' example of the movie player 300. As described above,

. the movie player 300 is composed of the database 320

and the playback module 321. The database 320 is an

" area for information of play'lists that are read from

the disc and'information of clips, namely clip

~information.

Theeplayback module 321 is composed of a
decoder engine 322 and a property'323 that is a value
representlng the stratus of the playback.module 321.
Like a language code the property 323 is composed of

two types of a property 3233 (read—only_parameter)

whose value depends on the initial setting of the movie
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val ue depends on the status of the playback nodul e
321. The property 323A whose val ue depends on the
initial setting is set by a native system for exanple
5 a real device. The property 323A does not vary with
a play list, clip information, or a script program

S AR 208 (0 shi PG

€ "ot hér that represents

vafe L lor! Rl sRURAGK IO Aee piZhnaeR RRduaad321.
roma 10 script program The property 323B can be

witten fiRp@ pRopaktyoB234r WAbser ¢@Nass depantiBeon the
operation nodel, it is assuned that a play list and

@il dINfsUENPA Y Seftf &y anded ivel ayatam,Clfor A¥ample
stream i s reproduced. Another inplenentation 15 nodel

. amedle disdadtens ThagpaspéhtyoP2BAt doas hot vasy wbbhea

pl ayer nodel can be acconplished. The novie player
pdlsive dti 300 aldgr dadoasiad iofesioghat s¢TEpdy program. The
corresponding to a command received fromthe script
Hroperty325A waa het iread2 G riompPe SEHRIRT &F QA -or

301. For exanple, the novie _pl r 300 references.the
ther FR6E FEBn ¢ IS0 BEORS e T B LRI ST REBE: Sheor

el o i STRERAO O S0 oA Dengied S35

th | ayback d 2 hg_.d '
SRS UBES o RGP 92305 e CEEetoR e

' arg%%rrq:gl&t is@}i%%sigtriogg. Iaf ormati on. . As shown in Fig.
ot pl ayer

e novi e 0 'has 81 three statuses, which
are play, 1t Qhe 3pdrA24SA model, it is assumed that a

play list and clip information is pre—loaded hefore a
clip AV stream is reﬁroduced.' Another implementation
model may be ﬁsed as long as the operations for the
moﬁie player model can. be éccomplished;

The movie player'object 300 reproduces a

designated play list corresponding to a command

. received from thé script layer 302 or the native

implementation platform 301. . For example, the movie

player 300 references the_database 320 and obtains the

reproduction position of a clip AV stream corresponding _

to the designated play list as a byte position. The
decoder engine 322 of the plaYbéck module 321 coﬁtrols
the decoding process for the clip AV stream |
corresponding to the reprodﬁction_position information.

" As shown in Fig. 32, the movie player 300 has
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corresponding to the reproduction statuses of a play
‘list. The play status represents that the novie player
300 is reproducing a play list and a tinme is elapsing.
5 1n addition, normal reproduction, the play status

i ncl udes vari abl e speed reproducti ons such as 2x-speed
reproduction and 1/ 2x-speed reproduction, and fast

 tharesarst e dsas twhiieh atte Blaypasdepst ands pagisessent s

that tinme axis stops while the novie player 300 is 10
aeepresheridigica 9l de insprofustdenc sitiedgsesept a play
reproduction status represents that the novie_ player
J@GﬂifthGrEﬂ?YoFtBEERmEPEF9S?BEFoHﬁéEstBepWﬁVlﬁlE aysF
each frame. The stop status represents that the vi.deo

oyl TeRr WS o Pdfioddsd a0t &y HHRS 1518 1ARSIng.

t at f th 300 di
_f%%éitjéfﬁsn@%ché\?g:@? R L, Y B B o

SRR SRR Y 5elled IS e ealilas BAC i

| correspondlng to

2% R%lé'fe
,Iﬁﬁgérnatlon representq&ﬁ%e statug%%tééédlatgiy bef ore
AR PR kst hkARP! a9Re YPhEBe 5BRtUBVIEpPEAY¥ALS

300 decodes a play list and becones the play status,
tatt har®\Wxa Plstvps 30A keamremovie pllagersBaOuls the -
resune information represents the 25 status .
deprdiviialy deflaye ltilst st Thessatosllellestppace. The
resume information can be stored in a non-volatile

- meprmdudtian tditatuisayeprdesends Hhednwdhe wwu%plsars? 82
- title of the disc can be identified.

300 forwardly or backwardly reproduces a play list for

each frame. The stop status represents that the video

-'player 300 does not reproduce a play llst

The statuses of the movie playver 300 change

corresponding to status changes among play, pause, and

-stop_of the decoder engine 322 of the movie player 300.

The Value of the preperty 323B is updated cdrreSponding
to the status change of the decoder engine 322.

Resume 1nformat10n represents the . status

immediately before the stop status_takes_place. When

the movie player 300 decodes a play list and becomes

-the play status, if the movie player 300 becomes the

stop status, the resume information represents the -

‘status immediately before the stop status takes'place.
‘"The resume 1nformatlon can be stored in a non- volatlle

Tmemory that the player has as hardware so that each o
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2-3. About event nodel of novie pl ayer Next, an event

- nodel of the novie player 300 will be described. The

novi e pl ayer 300 generates 5 various events.in the
play status in which the novie player 300 reproduces
a play list. This event causes a process program

+d256" bhednen a3 8C LRl pbosRenexeeuked. This process

programis called an event handler. The event handler

2-8 .2 ABLHPUeGaht efodbENofMmevEstipiakes 10 pl ace. Wen

thi's event takes place, a program execution nodel
starts exmestiNgnaepencemnsdplogfathe mbirseppdgyam 300
execution nodel is called an event driven nodel.
wAldGobei Agsteibled.seThadnevbedpheyer 030¢ hgengratesnt

i nvention, the script programcontrols the 15 :
vamapaslenentsthe tbei plpyagsatylj ant wBdohwithe mevdeent
handl er group. Fig. 33 schematically shows an event
ploder 00 repredUcespraPepy3désieco %+%gev%n¥h%a§%%%n@
enbodi nrent of the present invention.

PEPEREShARQTERY Q@SGEEPQﬁtAB aoﬁEFéRFBéP Bﬁdg6ﬁﬁﬁ$ﬁﬁ( )
terf Th t f th
This b%g%?eﬁ%éﬁipﬁrag-ia%&@ﬁiﬁé aBoEuRne Bhfngle cnfe”

PR BACTRE SR BRI e e e
pIAEE, Cimdhd Eﬂléhévéét”Paﬁés BY&E, ORI §E4gARR i nf orms

programis provided wth an event handl er .

ek@cﬁ@goﬁxﬁgﬁbi shaMis eRebu@ingd3a PrpEee&esprogR@mam
hat i s executed when 83 event A takes place irs event

ThigdbibgﬁﬁﬁVéﬁbéu@hon model is called an event driven

.model. According to the second embodiment of the

present invention, the script program controls the

operation of thé movie player object 300 with an event

'haﬁdler group.

Fig. 33 schematically shows an event model of

the movie player 300 apcording to the second embodiment

of the'present invention. In Fig. 33, event handlers

onEventA(), onEventB(), and onEvent() are interfaces.

The contents 6f these event handlers are'desctibed in

script. The contenté'of the event handlers are created
and implemented by the content creator side. In the
UMD video script standard, each'evgnt of which the

movie player object 300 informs the script program is- .

provided with an event handler. In the example shown .

in Fig. 33, a procéss program that is execﬁted when
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Li kewi se, with respect to event B and event C, when.
event B takes place, event handl er onEventBO is
execut ed. Wien event C takes place, event handler 5
onEvent CO i s executed. Since an event handler called
when an event takes place is selected on the system
side, the content <creator side does not need to
etresytr iAbeakre st lpd eser iist evendg hamdd epr oodyentRdt) -
determ nes an event that takes 10 place. The event
Liikeali s@c c otidin gespedie toe€ywdt Bnpodi #yeRY & .sPRERer
than the event |istener nodel __according.to.the first

ediemdd Bt ege 8ladsed svient fandder, onEyentBld 15 ¢ er

needs processes that i St ts 15 d
ARG -oMBOBAPESAnCL FERDEHRESHANAS YR APSABUEF t hat

calls net hod Event dl f-wh

BRI e s IS UG Fi g 20), 1T 15 necessary to

describe in et had BLoceRsRueRl(LaRi8a Mhegeancsvbhal
al? sel ec

know what “event es pl ace an t -a 20 process

£l quf(@' i%] Mt trig%tn Lakesviltage side)C@nemebnednt
processkvent shoulg e I npl enented by the content
HeBRY sSidde acdehot! ndedl weddlesics ideine thiehgcript
~content creator side needs to |aboriously create the
ployan & ddidesen thate determinesy ant evekds thladc &akese
25 | arge process program (nmethod) is called. Thus, a
placge nenory space woul d be used and the execution
speed woul d becone slow. Thus, since the nodel 84
accor di ngThe eNengemodeleassarAing &P the geesefAt

embodiment is simpler than the event listener model

according to the first embodiment described in Fig. 15

because the latter needs processes that register events

‘and délete 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 prodessEvent() pre-

prodesses that know what event takes place and select a -

_prodess routine for an event that takes place. Since -

method proceséEvent() should'be implemented'by the
content creator side, even if the model is simplé, the

content creator side needs to.laboriousiy create the

disc. In addition, whenever. an event takes place, one

large process program (method} is called. Thus, a

~large memory,space woﬂld be-used and the execution

‘speed would become slow. Thus, since the model
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obsst _
NN e e

i nvention provides each event with a process program
(event handler), with respect to this point, the node
of the second embodinent is superior to that of the 5
first enbodi ment. 2-4. About novie player object 300
Next, external specifications of the novie player

obj ect, 30Q wi,l.l be descr] i’ era | ect
o !r%a*lq b, Fes iR orPSlndit el she, BRoBer0

. int. la i ki [Wely!

e oo R BcH BT D3 BrRais petgean,
(SRR RIRAN AN, 16, tREpNASR) thikepdion haheamodel.
property and a nmethod as described in Fig. 31 and Fig.

o2 tHA R enta iR nd Hectduperdad aed tivatt ogn the 15
desi gnating predeterm ned object nanme and property

- fidst enbbd@G@idt.on, Wi th nmethod set XXX( ) - (where " XXX"

represents a designated property nane) that sets a

 praapeAbputaiowienglagenodbgecXXX00) that reads a

property value, a property of another object may he
20 read abéxiri exderpplt specificAsdeonsref SREpPPVILES

and net hods of the novie player 300 accordi to_ th

Resior) it RO W e dsisstraned v ERBPEALL Y he*Bane

specifications as tho ding to t.he first . '
FBHINR 07 o AMPUy CPIIBRRSIEIAD 15 T BSUA

can

I nventli on, pecrticatl ons

AR ). b i ot T1ce
ik SSBMECRUIE b RISERTIO0 Higefhins ol she

'_second embodiment of the present invention has a .

property and a method as described in Fig; 31 and Fig.

32. A property can be directly read and written by

desighating 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 anothe: object may be

~ read and written by these methods.

For properties and methods of the movie

player 300 according to the secondfembodiment of the

present invention, the same'specificatiOhs as those

'acdording'to‘the first embodiment:described-in Fig. 7

to Fig. 12 can be applied. In other words, according

to the second embodiment of the p:eseﬁt invention, -

|  specifications (API) between thé script progfam of the
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nanmely the nmethod 313 described in Fig. 30, can be
thought to be the sane class defined in Java of the
first enbodi ment of the present invention. 5 As was
described in Fig. 30, the user input 310 is received
first by the native inplenentation platform301. In
ot her words, the native inplenentation platform 301

- sScadgity aytelre 302y andp trheamoviilee pdederi ppdec31300nom t he

user. The native 10 inplenentation platform 301

- radwtediyitines metidode 3 18h degsaibeidnpan F390 38 -aC@8mbEnd to

the novie player 300 or an event to the script

tef bendhecgppe (cAp&s 367 1reCo il dBYRICHg TG t he
determ ned result, the native hg&]eqentation pl at f or m
£3g8 g embodiment o fher Arepsito i “32  ‘or the key

314 d inf .t h . g di . -
Cthe. rou @Ezwa'gzp%%%%s% 15°FL5;PIpc! Bo 'REES LAt
1 s T . i i .
3 *bggfs,? re ellgregf gflff}[o "5»54 gc},%z ?Eﬂ\)ée&mbﬁ%ﬁknttt&%tlo‘ﬂas

e and Fig. 25B. Roles of

| pg%ttéa;ﬁ WAL, 08 GPRELSREPALNTLhe K&Y¥ivaputs shown in
“Fig. e

are di rent fromthose shown in Fig. 25A and
iﬁi&ﬂeme%ﬁ:%-t 1D p1atFR riRBoMe rodeliv@entakl Reyplinpuar @s
301 needs to select a destination that is infornmed of
e useSe i nptRu 3102 % roae they useput sSTeGomativeFi g. 24
cause the novie player 300 to reproduce video data, _
iadpdiemetitiat ionamd atifiori t30d dettermites whethem fhe user

_inplenentation 86 platform 301 receives a key input

igipatn 319 Hisga z4ommpend to the movie player 300 or an

“event to the script'program of the sdript layer:302.

Corresponding to. the determined result, the native

implementation platform 301 generates the contrpl

command 311 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 fuhctions corresponding to key inputs shown inﬁEig.__

24 are differént'from those Shpwn‘in Fig. 25A and Fig.
25B. Thus, the native implementation platform 301

needé_to:select a'destination'that is informed of the

-user input.

The key inputs shown in Fig. 24 cause the

moVie player 300 to reprocduce video data,'audio data,

_and sub title data. When the native implementation
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the user input 310, the native inplenmentation platform
301. converts the received key input into a conmand
described in Fig. 21A, Fig. 21B, Fig. 21C, and Fig.
21D. .5 The novie player 300 is infornmed of the
converted - command as the control command 311. In

rds, iRU S ri;pegiign Bis0as
o3 ek Eopf 563, getRiive 9 ket B SO A P AP
tnlae WSRR QbutC ATHRNGn31 hathewn 1inp16ingn t3Q10h0 pPatiEben
ot her hand, the key inputs shown in. Fig. 25A and Fig.
390B R ets 4HR riotdiivedl Relyo inpatGinto Wheomilaad
native inplenmentation platform 301 receives. a key
doputi beldown Fighi @125k iand 2ABy. FA98 &dQ.handsdig. 21D.
input 310, the native inplenentation platform 301 15
Thenwentie playescdoved skdpfiomped ofit ¢hieheopaprdednt. 314
-and infornms the script |layer 302 of the key event 314.
deimpangs Asatdericpntzes giogmagifowlley TRpAERSEH; vArds,
respect to stream sel ections that are key VK AN%#E, _
us@y \MRPRRESPRTANAEN ¢ beg ifndifey 2M-ABBRO. “Tiese
20 key inputs _are acconplished hy methods of script
Hifogrtart 670N E Moy 2 PpCRFEP SBOBS FRuSh RSV TIPS Key

~inputs, qf which the sgript,. ayer 302 should be
qqﬂ%ﬁpﬁeg}l e WQAB@h?%éVeEP'handling by novie player

ObjeCt.308nA%ﬁgrgkﬂgrtﬂahg%BEhESkﬁﬁnﬁﬂghﬁgngh6§hngnthe

25 Java | anguage, o0bj ect asi cPl ayer "hast he events

FEL W3 sian S0 7itfA25H Grel4Be #3&rFiiGputdG100td e GUI.

sis of the event |istener nodel shown in Fig. 15,

Whéen itheeRYtS v A npAGineinadd oan @ LarFogins Bere dedeliveisha

key input shown in Fig. 25A and Fig. 25B as the user _

input 310, the native implementation platform 301

converts the received key input into the key event 314

-‘ané ihforms the script layer 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 VK_PRESENTATION_GRAPHICS, and'key VK_AUDIO. These
key inputs are accomplished by methods of a script

program to the movie player 300. Thus, they are key

inputs of which the script layer 302 should be informed.

2-5. Aboﬁt eVent handling by movie player object 300

According to the first embodiment using the

: Java language, object BDBasicPlayer'has the events

" shown in Fig. 14A, Fig. 14B, and Fig. 14C. On the

basis of the event listener medei shown in Fig. 15,
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met hods shown in Fig. 16Aand Fig. 16B. In the event

| i stener nodel according to the first enbodi nent,
while a programis being executed, a listener can be
5 dynam cally regi stered and unregi stered. A response
process to an event can be changed while a programis
bei ng executed. Thus, programmi ng that has a higher

- degreaemdf diree ek satred-edl Ringh emradisaiceed aridth diecan
‘be acconplished than the related art. 10 On the other

rfechivhds rshidven sior iFig | dffuapsl Figsed & t BB EBRNS¥EREpt
according to the second enbodi nent of the present
Jigtanao mode pranaaszd it droakbe ff-étrsﬁase“ﬁ’é’élﬂ-“]ﬁné?pa i 1e
corresponding to an event that takeszglace s called

A RIS Sl %U}?eg%%et%lrt%dalslkﬁﬁfé’gﬁ " B¢ eners.
An t f { t
qw“q@tm%ﬁsﬁ” ot L gl S

 Pliila T wLpSh S, e Uit TRl
YUk dd e d OBrALE NBLogRaRRIASS Rhke ARSORChAgGHES

e secon ment présent invention,
SF Hrfin HaNd Highetr E@anc’éﬁ“ﬂiﬂ:tﬁjoﬁl c¥hBbe
are provided correspondlng to events. Event handl er
Thasted fHaAf ithedfreleted e .25 exanpl es of the
event handles shown in Fig.. 34A and Fig. 34B-
correspondn ahevethershamd,i dnFithe b4A1ipEi angigBge and
Fig. 14C of the first enbodi nent. 88 Event handl er
bcasﬁdrmrﬁutmj(ﬁ;cr@orsmm@smdmg to the second

| 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 event

handiers of the movie player 300. In an event handler

'.model, methods with respect to registration of

listeners shown in Fig. 16A and Fig. 16B. are not

_necessary.

According to the second embodiment of the

_'present 1nvent10n, examples of event handlers in Fig.

34A and Fig. 34B are prov1ded correspondlng to events.

- Event handler names have a prefix of "on." The
examples 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 embodiment.
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an event that takes place when the val ue of the count
down tinmer of the novie player 300 becones "0" or when
the val ue of the count up tiner becones a

predeterm ned 5 value. Thus, a process can be

~acconplished at predeterm ned timng. Event handl er

Pl ay St : k
ol ace, whoRieRe PaiPss: B 1 2R (01 ERl=rk ARl RS

4 BRI B4 tEveile PIUL AP A%R U @ the count

corresponds to an event that takes place when the
dRR] Qs UF ithePMEAS ipldyds MO0 deddniee™ o30Qr Rt
handl er onPlayStarted O corresponds to an even that
trakem NlaGE WIiRh ddimt &y adirin Geddness tapredeteritimed
novi e player 300. Event handl er 15 onPl ayRepeat ed() '
wH{ihdeespahds ,t @ amoe¢snt chkhabet akesmppliabedwhEn t he
begi nni ng of predeterm ned data is detected in the

. pregiste mmeiprest Utimigyg .of t he novie player 300. Thus, a

pr.ocess corresponding to the status of the decoder
engi ne 32Eveat bhanddesnpenPiiay§toppedidncorzrgponds to

- onSPDi spl aySt at ysChanged() . corresponds fo an event

qrheﬁvqr&g@qﬂ d@é':%é}%aﬂ?eb whmnls, FiRg rcﬁ;? IO a&;?
e . . o
%S SRR Ojirhartbr?eSt r“em}{a Eeg Pd'lsﬁufé:ﬁ Iaté)(?g. E‘%%gﬁ? h%&ﬁ%?}ér ot 2 S :

P SR ora 3 S My et FRRET

0 IS ' ' ¢ {Bvent
e S e Y e Beh e A o ee o
gdfed FRP. PEFERLWHBAAReY 6RP18YECANERRY torPEEPONndS

to an even that takes plaoe wheﬁ the reproduction is

~ started in the movie player 300. Event handler

onPlayRepeated() corresponds to an event that takes

pléce 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 the

display or non-display status of a stream of sub title

'(sub picture) data is changed in the movie player 300.

Event handler onSelectedAudioChanged() corresponds to

-an event that takes place when an audio stream that is

being reproduced is changed in the movie player 300.

Event handler onvVideoStopped() correspcends to an event
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~reproduced is changed in the novie player 300. Thus, a
‘process corresponding to a change of a streamthat is

bei ng reproduced can be acconplished. 5 Event handl er
onPl ayListStarted( ) corresponds to an event that
takes place when the beginning of a play list is
detected in the novie player 300. Event handler

1o adkest pded ehencepaidec @taeaeyehatt hat betlakes

pl ace when the end of a play list is detected in 10
Itelpgrotnded [dlsaydvang@ed iBvdite m@vdleeplayer 300. Thus, a
onPl ayltentStarted() corresponds to an event that takes

PIORES SMEOT REFPopEdingntey dofchangiea Pt feftreaBetb@itedsi n

the novie player 300. Event handl er, onPl ayltenEnded
bedmde FERFPEIUCEdafady Oft AOEAMPLEEEds| ace when the end

Thus, pr oERERES BEBRTEE SR A LDt R LPAK] BRALERRCRAS

g0 e, SR Tt t%i‘%ﬁ? L R e
é%ﬁﬁﬁ%%ﬁgg%h?§¥%ﬁ%g¥PiE§Q%%'m%%g%ygghyg§ngb@[ Event

correspon an event that

Ha% P 'o%@qa%fil'%_t@:n%ﬁk dorreelead t of hAMedenitathlaitst

I1e the play list is being reproduced in the novie

HAkAEH 130 whkaN theBhld biFala plag asent Ssadeiteetied in
preset to a play list, a branch 25 process for a play

 tHesmoviial pilayleai 3QOr.epEvdntenandbebe acconpli shed.

Contents of these event handlers are 90 descri bed
dmﬂbayﬂxam&naﬂtpﬁﬂﬂeCbamg@@@@dbytphenc@ﬁﬁeﬁtthat takes

place when the beginning of a play item is detected in

the movie player 300. Eveﬁt handler onPlayIltemEnded

' corresponds to an event that takes place when the end

of a play item is detected in the movie player 300.

Thus, proceéseé corresponding to the start and end of

the reproduétion 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 beilng:
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.

Contents of these event handlers are

30




creator side. Thus, when an event takes pl ace, an

operation that the content provider side i nt ended can

be acconplished. 5 91 CLAIMS 1. A reproducing

apparatus that reproduces content data hlerarchlcally
- recor-ded on a di sc-shaped recording nmedi um

%e rl SI 51n AP ld@é%r d.g)l%]l%%t l%&@hﬁg%n %Efattf% AngLht

rrespon O a prédeterm ne

e%q{oqmsqgi eCt rhilgt %ﬁeEOBHEQVQQQVEaﬁé‘é dplQJ.:éy €&n

Ject t'hat I's"capabl e of describing a process
IR RSRANIHRAE Rl R Pt dedkeidel aaeent@d can
wherein said player object controls a reproduction
HY QeRemp1aicheent ent data hierarchically recorded on
t he di sc-shaped recording nediumwi th a process
~corresponding to the event ‘described in said program:-
obj ect. ‘15 2. The reproduci ng apparatus as set. forth
in claim1l, wherein said program object is reproduced.
fromthe recordi ng medium 3. The reproducing
apparatus as set forth.in 20 claim1, wherein when
sai d program object registers a process corresponding
to the event that takes place to said player object, -
sai d player object executes the - '
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process corresponding to the event that takes place.
25 4. The reproduci ng apparatus as set forth in claim
3, wherein while the content data are being 92
reproduced, the process is capable of being

regi stered. 5. The reproduci ng apparatus as set forth
in claim3, wherein while the content data is being 5
reproduced, the process ChaiM®as been registered is
capabl e of being deregistered. 6. The reproducing

lappar at us Aagepebdicing eppathilm thaihsepraduges

predeterm ned change is a change _ 10 that takes_pl ace
aentieaty e teo ierareiisald Yo &eRgrdeep PBd Gc 84 SC7 Shppgd
reproduci ng apparatus as set forth in claim6®6,
ERerding Mediste M 13 "diange i s detection 15 of a

mark that represents .a ti hat is_set Ln th
cont ent thR.a§9rTﬁ§JP8%rg§ﬁ%iﬁ8ngﬁs rat a8 gggggt

bR el b P AT hge i3k | L

a user 1 nput and 1 nform ng

sal d playgr gﬁlgﬁ% gbikhe iagt i 8P¥brme¥hgb8yE Lhed
predetern1n8 ange i's based.on an input to said user
g BRARSt Snd e dteRIOdepahd edRPaHREETiBIngel forth
In : _

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 cofresponding to the event described in said

program object.

2. The reproducing apparatus as set forth in

‘claim 1,

wherein said program‘object is reproduced.
from the recordiﬁg medium.
3. : The reprecducing apparatus as set forth in

claim 1,

wherein when said program object registers a

: procesé corresponding to the event that takes place to

said player object, said player object executes the

process corresponding to the'event that takes place.
4. The reproducing apparatus as set forth in

" ¢claim 3,

wherein while the content data are being
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claim8, 25 wherein a virtual key is allocated to a
physi cal key of said user input neans by said program

- obj ect, the predeterm ned change being an input to the

93 virtual key. 10. The reproduci ng apparatus as set
forth in claim1, wherein the predeterm ned change is

:rgeppsfoaév.?éed? ﬁpea %r%shsaijpg B abl]el'.dfﬂ%eeir r]% gﬂ&ed. .

parat uUs ‘as Set n clarml, wherei e or a

lurality q*&n%% I 8S Ridi 0 jhhe
E;’g'hange baélgftf on 't eutec\?g%t agp%%%f;u% 'I@%Z rep;f%gl}tgi r%

aus as set forth in claim1, wherein the

reproducti on process includes a reproduction contro
t hat reprqguaesid higentert cdattentf data He dieingshaped
recordi ng nmedi um and a process for 15 the content data
reapratisat, fitoem giwcaliss ciisdtaped hesgonoigic treatidums 13.
A reproduci ng net hod of reproducing content data
dapalake i deing ebsretnics tered .di sc- shaped recordi ng

~medi um conprising the step of: 20 causing a player

fobj ect t h&hegareprpdicing apparates: Ass S6difed o 18
predet erm ned change to control a reproduction
PrBdesk: for content data hierarchically recorded on

the dl.S’C_S{-Jlﬂl]ua r(:I‘ad’J.nr q:%%r %Irrtla%etermined change is a change

‘that takes place whiie the content data is being

reproduced.
7. ‘The reproducing apparatus as set forth in
claim 6,

wherein the predetermined change is detection-
of a mark that represents a time that is set in the

content data.

8. The reproducing apparatus as set forth in

claim'l, 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 said user input means.

9. ' ' The reproducing apparatus as set forth in
claim 8,

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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mediumwi th a process corresponding to the event 25
described in a program object that is forned above the
pl ayer object and that is capable of describing a
process corresponding to the event that takes place.
94 14. A reproducing programthat causes a conputer
devi ce to execute a reproduci ng nethod of reproducing

wiontwlt kigt.a hierarchically recorded on a di sc-shaped .

recordi ng nmedium conprising the step of: 5 causing a

M ayer objTaet nepyodyeiadapppagatusy st sedr fexpbndhng

to a predeterm ned change to control a reproduction
skr for content data hierarchically recorded on

the di sc- shaped din diumwith a pr
cor r espondPRESE THE BYBHETSTILEN PBBHPD LA B DRAHF

Qbj ect Q@at i.s_fornmed above the player object and
‘ q‘i}éﬂge} L éjp

7 5&%¥%ﬁ’des€ribing a process correspondi ng
1P, the event, ?thﬁ%gﬁgphgggﬁﬁfég'aé caPPELEEN in

r'eadabl e reécordrng ne m a reproducl ng

P95 am has been recorded, ‘the 15 reproducing program

causi ng a conputer device to ‘execute a reproducing
met hod of whRReaAUGHBJ o8O0Rt pRuradaty bifeesefibscabky
recorded on a di sc-shaped recording nedium

ATy iGimnGspuhdngp tof theadhiangea balsayie onolthec evehdt
generates an. 20 event corresponding to a

Ir.edet er nithed reparodecting epparetus sepsetiuferth in

process for content data hierarchically recorded on

‘algdmlilsc- shaped recording nediumw th a process

corresponding to the event . . _
wherein the reproduction process includes a

reproduction control that reproduces the content data

from the disc-shaped recording medium and a process for

the content data reproduced from the disc-shaped

recording medium.

13. A reproducing method of reproducing content

data hierarchically recorded on a disc-shaped recording -

medium, comprising the step of:

‘causing a player objedt that generates an

-avent corresponding to a predetermined change to

control a reproduction process for content data

hierarchically recorded on the diSCvShapedlrecording
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

'proceés corresponding to the event that takes'place.-
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described in a program object that is forned above the
25 player object and that is capable of describing a
process corresponding to.the event that takes place.
16. A disc-shaped recordi ng nedi um on whi ch 95 cont ent
data have been hierarchically recorded, at |east

Tontent d%t%e%&%d%cﬁh@gb%@b&ghﬁQhattEﬁhsb% %aﬁ%ﬁbﬁtéﬁ

descri bing a process corresponding to an event that
dakiase HAGRSRRItY 4 eerirthdingd e thode oF dighg-omrdiing

a reproduction process for the content -data being
cartarm | anidie rauhdeeds o araces@ieddiong at ditslre shepet
~described in the program object by a player object
dwdrdjene metdisangn cowgtisciorg ddyeosdiepg o a 10
predet erm ned change and forned bel ow t he program

obj ect. 1rausiagr éc plaveg obdiech idbatcgenerefesnad ai m

16, V\/nerer n when the program obj ect registers a
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process e recor lum as set forth in

| &és%ﬂg%e 3 vraﬁrpfii oy 1ob {ehe Genlenls dalteld AMvR0 the

repr odu € program obj ect is capable of

 player object and that is capable of describing a

process corresponding to the event that takes place.

15. 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 geﬁerates an
event corresponding to a predetermined change to

control a reproduction process for content'dafa

"hierarchically recorded on the disc-shaped recording

medium with a process correspondihg 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.

16. - A disc-shaped recording medium on which _
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deregi stering the process that has been regi stered. 25

. 20. The recording mediumas set forth in claim 16,

wherein the predeterm ned change is a change that
takes place while the content data is being 96
reproduced. 21. The recording nmediumas set forth in
claim 20, wherein the predeterm ned change is based on
eenant daha fepiee haans i anarehiead 1iys reégerdedi.he 5
content data. 22. The recording nediumas set forth in

- cl ai m 16, 2tW&asity cond epte §8iter APfAed PRIAGE™ SPE5SEd
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VIir uses a predeterm ned

_'ﬁﬂgﬂgﬁ HsqinP! ace corresponding to an input. 24.
The reé%f&%%g nedi um as set forth in claim116, 15

wherein the r%?%%h%‘t@oﬁegr%ﬁéﬁgefbi 2ns! abHEenthanag
of a player. 25. The recording nmediumas set forth in

| Bd8igNckht roMIE WA W& YrovedsUicdirireypohddwentts take

pl ace corresponding to the change based on the event.
et deEta ibeebridi nhemgrtiognaas odbdiecftobyha plalyexm 16,
wherein the reproduction process includes a
atejeradd ddtato yen@rtartels Ematevieadr cdvacespondingntene dat a
and a process for the content data that have been
predetermined change and formed below the program
object.
17. The recording medium as éet forth in claim 16,
wherein when the program object registers a
process corresponding to the event that takes place to
the player object, the player object executes the
process corresponding to the event that takes place.
18. ' The recording medium as set forth in claim 17,

wherein while the content data are being

reproduced, the program object is capable of

_registering the process.

19. The recording medium as set forth in claim 17,

"wherein while the content data is being

~reproduced, the program objedt is capable of

deregistering the process that has been registered.
20. The recording medium as set forth in claim 16,

wherein the predetermined change is a change

that takes place while the content data is being
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'_21. '~ The recording medium as set forth in claimlzo,_'a 

reproduced. 25 97

reproduced.

wherein the predetermined change is based on

~a mark that represents a time that is set in the

content data.

- 22. - The recording medium as set forth -in claim 16,

.whe:ein the predetermined change ié based on
an input to user input means. | B
23. : The récording medium as set forth in-claimlzz.

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 inpﬁt.

24. The recording medium as set forth in claim 16,
wherein the predetermined change is.a status

chénge_of a player.

25. The recording medium as set forth in claim 16,

wherein one or a plurality of events take

place corresponding to the change based on the event.

26. The recording medium as set forth in claim 16,
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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