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1 JAVA LI FECYCLE MODEL FOR BD-DI SCS [001] The present
invention is directed to the field of optical storage.
wab@siosesenti on is particularly relevant to bl uRCT/E2004/003222
di scs and players and their |qgical specifications.
002] BD-ROM (Blue Disc ROM is the upcom ng optica
JAV: b EY GhB MODEA FOR BIDESAS on by a consortium of
consuner el ectronics, software conpani es and the
entertai nnent industry for whomit is desirable to
integrate the | atest storage, playback and software
technol ogi es to devel op the next carriers and players
generation that conbi nes both the opportunity of new

us per.i nd. .a ;hi gh, st.or ensi t BD- is . .

OISR e, Pl LA B9 AR B TR
partiotibtly zeevant tl blge taysdiscs 3Hé Play e tnd theirSo@eSSTpbEificitRns.

obi %I a capacity of at |east 25GB per data | ayer.

optd ehBORORA B Disg/ROMiin theppepmingeppinglstarage spedification

j ' he .| tion is directed

work B4 bR @ ol e oy shAVEE cofbaps Shd fig
enterigipinentandustryl fasyehormrit #s kiesichbiecto intogratethe Ritass ht@ﬂige{jﬁlﬁiﬁﬁzk and

N A N NN A
the dgpwﬁnﬁﬂy IFRRWARBNOGkH¥hdeY aﬁ&éihfrgﬂtgsgdinagg;etdeﬁbiw B%'—‘Rlbl\?iﬁ? *ﬁﬁkﬂm

rowsi ng, chat applications o are ‘also w
Read-erly optgsé dist standard whighntilizgs@08ie her such thanit igip@tibletb obtain a

s R ESLATU5RI PEbPLER P B S Ret i et

logicahfoeshals tof oatrivist Theiveticiik @fbded HRe (NG RirnBE of%chl carriers
. Jrode enconpasses functionalities simlar to Dgita ’
L.e. tReAPRLiEatiom lpyes on thidiss and shel Rhypisaldbematovitlinet ¢ discwssedlierein. A

. . A ' i QGtL init.j.ate a pl aylist
primff bR ot G K SR IR TRl rves
connectivityland iematitity duok as aeb Briwsaiy, b4t ap?n@a@ioﬁmegrd@ﬁe%?@also

ayback. The

.. pQsSt-procegssing with regards to AAV p
with @?%o%agt%ﬁls d3tdc| udes titles as the i tems that the
USRO3PERScURd: &R oF %eﬁﬁb—ﬁ@ﬂtﬁ%ﬁﬁf@gcﬁ?&h%ﬁeﬂﬁ%gg Where

_.links the titles to the novie objec
digital ddidie/¥idep ¢ At Vi) datds\expragrivad threwbaibictdctiyn witht 266 bbjésts. The

seryices V\ACLGL be avai | blelp.the,ewo_tlcal medi a )
cone gL gL BRFTE Ao HBF oG Ao idra e arledoieita Viemeiae Diss, which
mostBTaRtedo itRY SEARL Y A/ WRBhicRE Al AHFie bB] e%ﬂ{iﬁﬁlﬁ&ta @?Ylasg Eomprising

. disc. Java(tm, a SUN technol ogy, W ts exi
a list of AfY1spquenessistased ap fhiei disstandalsPrpermisnihic cgntent atiaee o some pre-

e R TR S

itemsi thdtehexgder ¥e&s and can select to playback. An index table links the titles to the movie

objects.

[004] In addition to this A/V playback capability, interactive services will be
available in the new optical media generation and a programming environment is needed to
enable interactive applications to be present on the disc. Java™, a SUN technology, with its
existing Virtual Machine, Application Programming Interfaces and libraries was seen by the
industry consortium as a good candidate technology to permiit the feasibility of interactive
applications on optical storage carriers. However several issues arise in the adaptation of a
Personal Computer environment to consumer electronics devices, the user expectations and

experience being different.
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applications on optical storage carriers. However
several issues arise in the adaptation of a Personal
W@E09p086383 envi ronment t o consumer el ectroni cs PEWIB2064/003222
t he user expectations and experience being different.2
[005] A first issue is that software applications may
cof@(s] A fiust issw it Het safivdara applaatibmcmaylcontaig ecroxathaqtie ndt surface
or .testing and these undetected code errqrs shoul d not
durifly, 0SSP B A SR AP S eP U5, eTRT PO ISP eem) the BD-
ROM fRhebeih &334 ok BRE B BIHIEGRICh1A7e ﬁfoﬁ?funhﬁ‘%t Irf#8ed the fﬁct that an
appl i catton unexpectedly stops shoul d not cause
applisnfigrennaxpecsedp staps shsiuld gk cgusedhel p]aymIe stoplais swed)lnA second issue,
eci f. Jav i.S.t Java
this GRETLIRE 18 frvpoa g il b e ppticafid B instance ofa
J avalmﬁlliﬁl lﬁﬁcﬂﬂﬁe afd OPPpiAg tHd ¥ pBBRIdnGRHiLAR, 1&ﬁﬁl’ie§ %Eflmg AR J a$§ virtual

st op g t he Java virtual machi he as
P

machige a%ll kst thenativerlatfone haed f@é@@qlea@o‘iippmgg and startmg a

o P S0 6 RBP4 s
can hahmup kihirtypsebondshArdelayss donstder of se@ndy is Hbviehrer @iadedptatile in

nlds i S however unacceptable in consumner
Cons@m@’&? POIFRTESS 2RPIFALORi ons. [006] The inventors has thus

SOHMB| The FREAOHAR, ttﬁl@tsgﬁ%ﬂt %\ébﬁft%ﬁ #ﬁﬁ&l%bﬁég@%&ﬁwﬁg&s and the

the well - known tlrre
WGIIMWMMng%m@HMHn Iﬁhﬁlﬂjrpm«vgraimﬂnmgwelmmmnhienahdsqsmaded

e R if P BB el tYRa o R oD B8Pl e e ltecycle

mod¢éIQfg file ddRIiBe@in)YEP, based standard for interactive
television., In MHP an application can either run as a

st H9dhMBHRisaplerve-baged standardifor intaradtivp tedenasion.dnddHE ainlapglication

cn G AR Bl TS RGP e, o

are tﬂnagryemimlll’lgogutn@ eisat pEIP&EN sinip ﬂmaﬁ@ns\saclg A& 8ctrdd m‘%ﬁgﬁ%mmg
ent, managi ng the broadcast nedia el i ne,

guld e htintgieetive  games) ?I&tap?rglscoamt,tm?@agmg ¢ loadcaptsmedia pipeline,
chat %@fcgﬁhsnﬂfgﬁu fisd %ﬂ Qg@g%ﬁ?{qe ! o a{h%tlﬁp g#n% %r Jay Jil teh%]atlons and

ts aré contro vvare
like dappldathXletaaee anhtrahech]mpthetsoftWBE thatdand themglisiheé bmrdf ahSipplet, the
owse or th In the case of an

d blr | et yi ewer et, )
undeg lélgu'*ﬂ pieyis ﬁg’ %V@Fff apRlefviewaselngdhe rasgiof pg Pfé% @p@ﬁ_derlymg
RER - i
BB R OB 0 SN o PR G Qi
devmmhatcsupmnrtssthe Havaplatfonst AoXletdbes mpl c&mrqmtss ama)ilreltnethod and

efine fe cycle
impldRihs i tiGicnahish Betncrle ey o raibadiaigngimes afdhe Xlet. The
Xlet iﬂté@ac@)d@ﬁﬁesrlﬁé BRAS ndethodlk Wﬁknaﬁ iR ifoﬁl)%ﬁl# stfle 51%@1%25 Create
changes: Create, Initialize, Start
Inltlakzd,aﬁta”t,wulimddh@tmm A davaiBv émplemepfativnshdvean apphcatlon
manager that calls the lifecycle methods of Xlets to move one or more Xlets through their
various application states.

[008] For example, a viewer might be playing a game along with a game show and
decides to check program listings. If the program listings and the game are both Xlets, the
application manager in the receiver is signaled that an Xlet is present when the viewer selects
the program listings. At this point, the application manager may pause the game Xlet, and the
receiver downloads the program listings Xlet into the receiver. The application manager

loads and starts the program listings Xlet.
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manager that calls the |lifecycle nethods of Xlets to

nmove one or nore Xlets through their various .
wappsiossss on states. [008] For exanple, a Vi eweCT/IB2061003222

be playing a game along with g gane show and deci des

to check programlistings. If the programlistings and

t hE009%h Peseakan the MietXontept, thdrimvenpisihnat implemmeniad lsirhitar type of

RO R PN
dired®éd tan dpfiBalaRihd @i @ ThABRAYES A RYsRAN TSval cg)ﬁnkc? Iﬁ@lic%‘bign having

Xlet, and the receiver downl oads the progr
a predefined lifeeyddmodelc Ehe/kifecycitvmodplpleifineg atdenstréoneegaethbdeiliat when

BB SRS PR R ARt
an agiv@istadd arldyarEin@dtiveRRkd. TRE ciRr 4186 idcNRIeB1d3R8? application that is

envi r onnment I(Jpl ayer and carrier). The invention is
configpgdep sipoy p daerarual anaghingpThis ddader appligatiansas iaemain method and a

o . - toJe] l.ication,having a, .

it RS 3 hEATh, TR, e L EChnBR LR R sbrcasion

is fudiedricorfgiatd teeasitrot fhbeﬁ'edyﬂeflﬁ(ﬂﬁe} éﬂjﬁdt a lﬁl{atibl_ﬁlVEHéQQad“e@ WSAso such
[ ne of the tallow ng

the application to be in ]|l o)
that i 8%&@? F‘\?@%ﬁc'a%r&élpa%%at%fga Paiisstl atateny iaaativy statsy wheneyercanother
obje&%p#l!ﬂ%@ibh‘éﬁ)r&f&}hﬁe cditfer %ﬂfﬂ?dlég. al so includes a | oader
application that I's configured to run on a Java
vi F00RThevinybitive, apphiessoneanbace ppinitiatkytised insiE PatorBID4Rom discs

o TP Tt Bl RSB Hvme s
applidfiin 4Atth@Tballé Apphiédiioh afmfsofid agsbct iRt t()%% teBfective Java

. lifecycle of the object application. The |oader is
object applicatien andapplicatieromanages In Hie iokinsion, egip tiedatdenapplivation

i, BEYS SRR 0 BPGH P B SRR cBABURS e o

applib&idd] TRbEfdcHME BF iRNoARPAH ARG 1HREERRKS irsBitloh¥BE disc into a
used in MHP to BD- Rom di scs now | oaded with at | east

scanypg dgviee vanghameansihatithealopdar anplication dsldadedzat plaitopwihen the disc is
. ' i ' he. | licati
imserfend Q8 B8 o BRRteiBleh hefl s 1 s DR PR s, the

loaden pplidatiop phris dart the duakion apieiditdnahe IBAUBEa]l madhinB@nd the Java
inventiqn, only the | oader application includes amain

virtuglpaghine 4 as ¢ rreultinogkijled e estarted vwledlea dispisiin shetdeyisei One of the
. j [ | if.ecycl.e of
R LSS B thOESr PR S A Bl
therefonealdéviated. in edditien, armpecificdefithe ventibreis tive dinslohda@tapplidtion only
i cagii on is |loaded at startup when the disc

permit €856 80 PR Bap o et Hcen seires TR PiRSt aRp iaGen 1o go nto

" a paubdiPordhsdive Staf i@ Heafef &AM g;lfl}?enq EMokEs an-BEH'e& 8?]%%&&)%3?%12)&1 while

application runs for the atron of t ( .
the fiph one igirpaning. Thedhvangiondifferh &otaMBIPwimr tanishis aspebis 'Eirst,sin MHP

more ﬁar&%né%@%%%?u%a Eljleloslfalelgeﬁgrrle \gvﬁgrtegsr t g(iinvvglql‘lcigr? ortﬂg%egllligfsc orlleSJ ava
object application to run at a time and the loader application is stored on the disc with the
Java object application and not in the player where the Java virtual machine is stored. An
advantage of the invention is to provide a reliable and well-accepted computing environment
for the developers® community to develop applications for optical media.

[011] The present invention will now be described in more detail, by way of
examples, with reference to the accompanying drawings, wherein:

Fig. 1 shows the basic components of a Java environment;
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dr awbacks associated with the booting of the Java

virtual machi ne nmentioned above is therefore
w@bkdoewsasrd. | n addition, a specifics of the | PUEB2001003222

is that the |oader applicatiog only permits one object

application to run at a time and causes a first object

apPlg T eiowathé Rgial tathfondnRd S Qkclayed @y‘s‘télﬂ f fedh®entibn; and,
the user or_ the system i nvokes another object

apB}& %ﬂ%qwﬁhmeﬂ@d@ ard stptes of Ha difseycle of pilavp objess application of the
ntion differs fromMHP on various aspects. First,

P nore than one Xlet may run at the sane tine
vmmlé]iﬁldnilmts witkkinttheodrawivgy hpeingisinsilas pe cotsspondihg Eatures are

to run at, a tine and the | oader
1deng£%1 ‘?Y? TPRCEIUBISEIS-on the disc with the Java obj ect

apmmfﬂg PnERsed R bhélc b ﬁleﬁis%\f 18vd QR ixd@¥8nt. A typical Java
v

virtual Tachine 1s store ntage o the
envijonmesnt ¢amprisss seftyare voxniporwntsdhatabh en ard@vm’lslhaabmpﬂ 8@l Device

ut | t f the deve ers'
may G TS PRI PR ot e ESTOAASTIEG SCplef g Wi ablet,  personal
digitilr R5ie@ht, b PHBcbAIdIdMalskt-139 WoR 8nd BeAlkie PERE Java 'f@;'hﬁology was
detail, by way of exanpl es, with reference to the

designed snpratNe the samaapmisationstie exsante g1 lgetermg@wwsn@tvyerksasd ona

O TPRRTRS 05 Bl RACTATH OOy g 1201 componcns

of the manaqﬂatﬁo‘rm thatknableg ad arshivwgure hRuitElltBd@slogp Aash ¥NEI201s one of
the |ifecycle of a Java, obj ect application of the

the tyvq pasia FQ}HPOf[eE?!qu thy evihies’ayi tenhmplegierlatfent. fgs whish e

prog,n?a'nJ g ?r%rue%éjéd' fé?g‘gai %@ {: ﬁéﬁgﬁa%wgus%&f eﬂo@ﬁed or ported

for adraﬁattl:ondb erspmlﬁc hﬁrdwareybhOc Ehe Jevaplatforing whivhris soffware only, further

St Rigio Gh O VM LT Yoo R kvl ion sedpeennapagiey (PD

130. WaSM!’IaBOq@ﬁH @Eolfércu@n Sf)l"éﬁ&‘ﬂﬁfad@ b SEg 48 %b goﬁé?l‘t’é thét prov1de
such as a web personal digital assistant

mansgwl@gminlﬂees awb@s gt&pbwbbu@eanmerfawe (GUH()@ corfteetivigy #O, etc Java

d bl
R TR R TP e ——
lqmmnnahe/ﬁfdumasﬁach@ged VIEHef oAlt6Hbf e Tava8slatfarif 1208V 30, set of

irtual machine (VM 120 is the first conponent of the
deVClPQ?"& prpdications IR arritlendn Ve cede arythetesesuieds- neut r al

y M in_ ..
coOLAPE B snolR 10 et be S ROl biy B Dy srgion, e
systehnmclmﬂes:cﬂlsc] 20(arpi wayea 0. Riayean g0 agtudes ipidivares] IQ)aApphcatlon
ener ate code,_ Java_VM 120 can_be nodified or ported

Progagyming dnferipreo 25 Wity Jayg dibratics and/araafd [20oBDrRkem slisgepr blue ray
disc 260%&19&@8 a WAL& b ﬁca%?g 8‘1‘9 avd glé&ts %%6 tﬂ@@r24(ﬁ (A/Vqﬁtc‘a 260%nd

dition to Java Vi the glicati o
mOVlPlOb_@ptm%Dng Interface (API)

[015] It must be noted that although the invention will be described in the context of

11’1V61l1

the BD-Rom, the invention encompasses any current or future type of storage carrier, optical
or not, that satisfies the specifics of the invention, whether the carrier is read-only, writable or
re-writable.

[016] As explained in the introductory portion, BD-ROM disc 200 may enable an
interactive mode and a movie mode. The movie mode is illustrated by blocks 260 and 250 in
Fig.2. Movie objects 250 may be associated with one or more playlists of A/V sequences

stored in data storage portion 260 of disc 200 and movie objects 250 permit viewing and
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130. Java APl 130 is a large collection of ready-nade
sof tware conponents that provide many usef ul
weapalosdssl i es, such as graphical user interfacRCT/BINY4/003222
connectivity, 1/Q etc. Java APl 130 is grouped into
libraries of related classes and interfaces; these
procedsinganti Y comyena 6@ Hoe exampie, d movib@bjeotlRE) dyy g%int tlosaoplaylist of

__Th f the J | atform1 ,
AV B ST R e amo i he it o S eolFnamiadt SV Fhossnpeovies
throﬁ("ﬁhgﬁ}eg%/ al? tdeX B, Qe idddt Hbid fng% be FANG ift a%&%ﬁeenu and a portion

am of a BD-ROM system of the invention.
of it syaytberdisphaylablds thii wer O6elegtidnpl ayer 100. Pl ayer 100

i hardware 11Q Ii.cati ogn Pr.ogramm n
| M TR M Smodep R SR ok It o S 130,290,290 and loader
. _i H %p 1 . .
e e o T B, AL 5 Ry 3D A optstons
suchag ghatnpenmplistings byreent animsgion, ponsl, interneidrowsing end thetlfkatmay also

€ A L wil.l. be I b Ln the .
v ot A TR et 2 AE2S1 i bbian 10 mey b
stored o gotiier oardidel200rigtotonp 8ingfe Jat AleaATat 8ld ik @TavLRERiGA kil Which may
isfies the specifics of the invention,

t, that at )
be cqpusbsser and baded fnckdecpmpressed astayationhy by bvs WL 120. Such a Jar file
YT AR . 161 ' ' Lk At t or Ny
may Gneiflsl dibifest B RhicfsiReeindifled dbriich B 8HGHGRhd indicates
the fiiothet condhins lvadérappiicktion The. Inmadércappticeions? 10lihélsddsat eeh n method

b | ocks. 260 _and 250 in Fig.2. Myvie objects 250 may
and ry g%@?&&ﬂé}f WPLGHR stoved o diss 2RO ghaagdeessosLifecyly of loader

appli%%ﬂiﬁeﬂ@(ﬁ itﬁfiﬁ’é'itgﬂyi lﬂﬂ(g@gg%%pfe’q%% Db PR Sgaﬁ'g?%heqli & 200 is

0 and novi e ects VI éW ng _
inserferdde pbyen i QdndAtapped mhen this2 800 istemoexdfrpieplayer 100, [ader

oo R B i b B e 20
240 @ AR SnWidd Pk €8 MU nﬁd’gﬂ i For d}ﬂy?paﬂt BEEX g%gﬁigﬁ-ofm@ 200.

index table may be located 1n a root nenu
po0i 8lolava bbjerts R2)-246 netiydiel ableatbIstart opihpiist 0§ ArV fsequences, catch and

[ . [ [ de includ Xl et
SR MR T Y T
ultimate®; trakR¥ed cORir6IGh Inodddobj %@ZS@MtﬂiQerﬁ%iﬁlﬁﬁ’g g)thglﬁ g(t)ntrol is

roviding interactivity applications suct 5 C| _
transyegigd ﬁl%?qVﬁg)bJQ@t?@eM(hﬁ@imm obiccta0i logderiappbeation 210 may kill or

' | ke may.al.so be_.able to control.the
peus S AB PRI JSE B 250 2l el gl i moce
illusteapeal in Rig. B OHowaer/athobigh thb 066 AfRUivhtie 2 mngy Sdusé $a object 220-

into one single Jar file. A Jar file is a Java archive .
240 to by &1 atyjnpetiveriafe B40,deadst epplisation il O sidlowds emdava VM 120 that is not
termi?@c @npressed automatically by Java VM 120. Such a Jar

|?e' may contain a manifest file, which describes the

f i[0tY lomdprappidation 210eohis@Nisy 6f dlhgpplisati@itos Java objects 220-240
present on disc 200 and controls the respective lifecycles of all objects 220-240. Loader
application 210 issues commands to object 220, 230 or 240 by calling its methods 215, 225,
235,245 or 255 respecting application’s or object’s 220-240 states. Application Java object
220-240 may be in one of four states: initiated state 310, pause state 320, active state 330 and
inactive or killed state 240 and the lifecycle of object 220-240 includes four methods 315-355
that can be invoked. Loader application 210 may first load Java object 220-240 in memory to
loaded state 310, which is subsequently, automatically or by initialization and call to

initialization method 315 by loader application 210, forced into paused state 320 where the
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the file that contains | oader application 210. Loader
application 210 includes a main nethod and nay be the
wW@niop/033pd | cati on stored on disc 200 that doesPGDIB2004/003222
Li fecyl e of | oader applicatiog 210 is intrinsically
linked to disc 200 and is | oaded at startup when disc

applRAfion 6r btjeRReD4D s 4WaANES a dQBmandl JatOetjed 200240 6h aused state
200 i s, renmoved from p] ayer 100. Loader application

320 psss agiva resopises frpwydeyice 100 2ad T ¥ R0senddngs nofpressat
anyﬂrirl‘tielgtr?glgﬁ Feen, ‘of?‘%@r Qﬁg&%tf déAls 160 Q‘r&ﬂ 8?8%%1 gu% l@adgia'#ﬂf)hcatlon

for only part ration
210 chag cal?8fart héh&d 3 Leara acbyaiest Iav2 Bbje24I20rd0 in® ahive state 330 where

the s ftisp abece o e VAT JB0OR0 AL b, B actve state 330,
load ﬁéﬁidﬁgz 105h8} ﬁau%’]‘htvﬁ Bbj ek,@m Qm'ﬂbééktlﬁ taﬁéeYi st @S] S}F a call to
con 550

to I’TDVIGOJGCtS odi nent,
a pausonmtmd 265 olrlaﬂsf:te\redeoa Objocm ZIQ\MOobqoeswe 240bp4 0ali destroy

metb%g\(#s’)g ]gg Ct 1é:81{io | der ?Ya (ﬁ)éeci égp gﬁﬁ grglnl any ; states 310,

320 be3 3 AAbARE apﬁhd'aﬁéﬁﬂﬁﬁé‘a@l vt'aﬁt ﬁl’ﬁﬁ Thvd §55¥@ R20Pad @drminates on its own
illustrated 1n Fig.3. However, although the | oader

aCCO_ﬁpr ication 210 may cause Java obj ect 220- 240 to be

S AR PR AL b 1
pauskd st eer320p Pivia ©bjec02R0224D hodtdsopdprbvidingtinyabivice and might release

applications or Javae?b jects 220-240 present on djisc
resowiges afidPeceme aBiesceanh Releasing llirgrourges wﬁi@eé&e lepsing all user events

and QRiRK cﬁ%@ﬂl%‘hgmoﬂc%ggfg& k%g%llde l%dr Vgl:l:g 1?;?1%5“ ?tﬁlch sereen inputs

commands to obj ect y ca
and thetikedav2 bbj ecm 724D3Bay 184 hol e)@ﬁﬁlweelsws to ﬂngse controls and

applicatign's or ect's 220-240 Appl icatian
reso R0 Ao bisBosigh RSP SESTeIR e Bty aiferielily.dath otfeet 220-
240 fnﬁy hoRt @ehpSiady Scc@gsoco oﬁ@HﬁﬁoﬁéWc&%l r&%ﬁt‘c¥§ Fot @iﬁnﬁ’é Giny A/V
inactive or killed state 240 and the lifecycle

cont@rb Jtlaftttwaz pitiged as p@ﬁ oﬁ@glaﬂaﬂli befoee IﬂdebMEZZa(B%Q Was foa:@ad into

i nvpked.  Loa cat i ony 210 By,
paus§ sta W58y LERARE (o8 6 FSI R aE ARl b lmin Rt s oy mew
playlistbﬁ? elttgirEdeltatian bORGH tEdtye.Ora ﬁékt iterntonal playist, O r@s@dnd to
call to initialization nethod 5 by | oader application

eventsyrglatgdpAY Gomfedt-paused state 320 where the6

ST PhSl AARED L BLOLDANDoB SRR Kot s
320 bes oali teiss ftaromethdides. When arodighebsrek Mhk20tivastate 330ST ava obj ect

t esent anyt hi hg on oreen r any output of devi
220- 38 recleimnt b scobseL Y A eEseb il pavs %ateéé& Thismears tiz&fofeaaavrmg for

user %@éﬂts §E1%Eﬁ Pf@@&ﬁﬁﬁrﬁg dor il tﬁ@éth eﬂ%bd‘ﬁ%aorgﬁlflﬁ&& from the start

0 active state ere the application
meth@dsﬂcglaeang firtabceshio A@(/eonmjl maiy bz:p@rmﬂ@ed after thendtargmethod and

may b RS o Bl 2250 RiEisn R b S SBne s Bomme

regisBin® f6Ahder bPents is necessary in order to receive user commands and inputs. If no

registration process is includes, a Java object will not be forwarded user inputs and thus, will
not respond to them.

[022] As mentioned above, control may be transferred from Java object 220-240 to
movie object 250. When control is transferred from Java object 220-240 to movie object 250,
loader application 210 may kill Java object 220-240 as explained hereinbefore in reference to

Fig.3. However, although loader application 210 may cause Java object 220-240 to be
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a pause nethod 265 or kill active Java object 220-240
into state 340 by a call to destroy nethod 335. Loader
wa@ppsioaasd on 210 may destroy Java obj ect 220- 2EOT/iB200w/003222
any of states 310, 320 or 3307or |oader application
210 can wait until Java object 220-240 term nates on
inactivesstater348cloadat ap[;lﬁhﬁﬁ])n 210 ssrstithramgihg of 0.V MEIRO, thitds a6

I d st
erm%%agec{a }gé(gerI&SB?I 10@ tgﬁlg i fbglgllfg%\é\ﬁr&g& ggﬁgﬁdﬁgaﬁsfﬂred back to
it, inSWhikh e&seaNfinfT8ALL Rt SARS4T RIOULEE Svifd P gﬁ)@ ﬁ{Eﬁ}l which shows a
ui escent. Releasing all resources iInc es releasing
list oflinterastive Gillesnt\demately; emiovie sbisettsOasayt shewr thenateau of | mteractlve
VOi ce | uch scr

it e ot Bhis PA0EP0 50 2B B 786 s Rt ol i

transR4@e A1l 1Y R R GFREL 6102 1(NARETa6H BbjeS] 20210 11-RSQ W B8 SRR title is
must not respond to events generated by them

startgd.t er nat el y, Java obJect 220- 240 nay hoId tenporary

C es.
exg&%ﬁ P%Ssaeﬁgga Alé f{? g u re L’ %%r ggesspeg Il\([erglf during a
J avaaltkal #WHehshis h@;ﬁp@hﬁ, tHcamanw Bj seted 210 aﬂéltﬁeﬂ/tﬁﬁe it efagred IF tHeQuser
ed state 320 may continue to run. However, Java
Presg?é il Resps. commmangy player W0Zpsumes he-dtle fﬂ%ws witialy plaving when

e R ol QBnBI AN B0 o Bty BT AP gy

playn@2itle id\paused ailcbthed)rab(mmmneés Widled Rih)yeedt)o pa@yhdve dne pugdet] Java

. b its te 320 b start
Obleﬁ@?%‘fo%%' au%ﬁ?&ﬂé‘?ﬁa BhEqmALds g é&lmefﬁf gﬁ%taé)bmm 240
is padsoGewRd 86 Lisc? Hesdb %aﬁﬁci REORI Blvh obRSOHTRS: Jalisd®la ?Qéﬁﬂct is

i n paused state his means that registering

kﬂbé§@ﬂﬁéﬂéﬁﬁgﬁﬂsmﬁ@€mbpp@sedtat|on is done in the start
3 a d romthe start netho
o TF 3 8 b Oieo 54 (e ARGG BhGimngiss BEing s smplcation

J avaébfoje@t 220124(}3&@{ timél EitHuedn ah @x&fyla geerﬁ‘&idﬂméﬁtt idadel@pPlication 210 at

object 220-240 or Xlet is kille In a congutl ng
startgm itiaesane objeeli20t240ithay i3 exsogisted wathahe displgy o€ @1@ interpgtive

r

mem',l nl“lf% QII’ %aﬁgﬁfegﬁéﬁéggﬁﬁg in%% B'gggfsjﬁte?& 15%7 gﬁg{)wg% r}r ?f the
dlspllapdsd ﬂu& i dmed hethotizel avlarmb}chZZOQM(l Wiken thé hber Relects a title, loader

N T TN R A
11nke‘€lt1b et tide ONeWIS2 cﬁ)%t 2%-211@1 f(ﬁ”zéﬁ%lﬁﬁ 'éeeg S VAh3n playing of

obj ect 220-240 to vi e obj ett er applica
AV zqmemay gk br with shodisgay oLab1REteas llsb(mgsalor@dlsmg a number of

bef fe Hao [th h
seleq RS o fes bbb G g tBer e O VA B Bt 320, 940
t 0[028¥ I AiRfHer ¥Reriplatyenttlimb RS Rk ciBRRin ﬁ%dﬂﬁféd%ﬁ& sighals which

still_running on Java VM 120 that is not
Java object 220-240 is allowed to run with which titles. Such mechanism is required to allow

an easy implementation and to enable an accurate start and shutdown of a Java object. An
index table may be defined that indicated which movie object(s) shall run when a title is
selected. The index table stores indexes that store the links to the movie object 250 or Java
objects 220-240.

[026] In another embodiment, movie objects 250 may be implemented as Java objects
performing equivalent functions and in such case, disc 100 provides for a full Java

environment,
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term nated. Loader application 210 runs in the
background until control is transferred back to it, in
wokiosi3asase it runs Java obj ect 220-240 associ BEEIB2W4(03222

the root menu, which shows a kist of interactive
titles. Alternately, a novie object 250 may show t he
MeoR7g it willly svideny ® dnetskifed imtheeithat nud@yeusth@tllternatives fall
220- 240 and when one interactive title is selected,

withinythe segpep of theanpensied slaims, In Hiisesspegbihe Eolloveng ologing gemarks are

madé.?gt?e{ég %‘ %ﬁpfgcf)g ﬁ;s?agfg 0{“ ingéﬁglggﬁtﬁg}jﬂﬁctﬁ)%ls %gtn?%gg lr)f; tﬁng‘f Sf hardware or

software, mtteith. (Foe exmfle,phedmeﬁngdmnesedmdﬂm@ ale dragmmmatioe each only
V%en t hi s happens,_the nu is started a anot her,
represepfing oue egpbadiment: Thus, plthayghp dpvdag &0 G RBiSh fctions as
dlfféf&ﬂ'ﬁ?&ﬁ tﬁfs ?fo & E}@ﬁﬁ’(ﬁ@%hatt a%lﬁ%{/bit@m b ﬁﬁrd%?e or software carries
nitia y|ng en the first nu call happene
out de&emhﬁmu’sms Net daxts 8t axiohidivitimg alfundtion la@ancd outdry atnlmSembly of
. title is paused and the previous one
“ﬂﬁﬁg%&?ﬁ %”ﬁ é?@ tﬁan have one paused Java obj ect
220- 240 t hat contlnues when the user commuands to
Resune. If a Java object 220-240 is paused when the
user tries to pause a second Java object, the first
paused Java object is killed so that the second one
can be paused. [024] It nust be understood that the
i nventi on enconpasses runni ng one application Java
obj ect 220-240 at a tinme. Thus, in an exenplary
enbodi nent, | oader application 210 at startup
initiates Java object 220-240 that is associated with
the display of an interactive nmenu. The user can
sel ect fromanong a nunber of interactive titles where
each of the displayed title is |inked to another Java
obj ect 220-240. \Wen the user selects atitle, |oader
application 210 kills or pauses the nenu Java object
220- 240 and starts Java object 220-240 linked to that
title. New Java object 220-240 is, for exanple,
associated with the playing of AV content, a ganme or
with the display of another nmenu listings conprising a
nunber of selectable itenms or titles associated wth
anot her set of Java objects. [025] In another
exenpl ary enbodi nent, a mechanismis required that
signal s which Java object 220-240 is allowed to run
with which titles. Such nechanismis required to allow
an easy inplenentation and to enable an accurate start
and shutdown of a Java object. An index table may be
defined that indicated which novie object(s) shall run
when a title is selected. The index table stores
i ndexes that store the links to the novie object 250
or Java objects 220-240.
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[026] In another enbodi nent, novie objects 250 may be
i npl emented as Java obj ects perform ng equival ent
wo e0wsn3e83 and in such case, disc 100 provi desPE¢DIB2804/003222
full Java environnment.8 [027] glt W Il be evident to
one skilled in the art that numerous other
al Gaingt i ves fall within the scopes of the appended
claims. In this respect, the follow ng closing renarks
are made. There are nunerous ways of inplenmenting
functions by nmeans of itens of hardware or software,
or both. For exanple, the drawi ngs presented here are
di agrammatic, each only representing one enbodi nent.
1 Thys, al though a draw ng shows different functions as
- di £YEPERE CBNEIIPTHIS by no means excl udes that a
Si [ f B4 f3 o
e ot o e R RUES ool compriing a
least; threg amathety thaitwhey inrokad sausblithe Java pbjectsipplicdimndohe én e of the

re,. or. both 9 i 1. A storage carrier
roll Y MRbS 8 5aeR] oS Falan et Foff A i e
hayil®i@eappliestedn rtink oh @AY ¢d GirtiRIABACHHRTBAYIAS B method and a
.. least three nethods that when invoked cause the Java
lifecyelp diakedsigmmiinsertionofithe parripmintavesegnning deviee pedvhedoader application
: ' . . . active state and
s o BERRALY et flieo B PRHRE L b Ra®an") i g on 5
J awéeneinr tha ddadopayplioationheamiroly the oijedt applidution autd tige paused or
. Jifecycle Iinge%_to an insertion of the carrier into a
inac %ea%ﬁﬂ% Nep auether Jaxpiobiret applieation g8 th castieigh invoked.
configured to control the lifecycle of the object
application; wherein the | oader application controls
2.t héhebjraet of{Plpini ¢ avhereinithe cartibecopaprisedamopticabstbiage portion.
state when anot her Java object application on the
carrier is invoked. 2. The carrier of Claim1l, wherein
3. theheadrfibless CIoRP! | $RSeMthOobb&abpBlaioa $6mBALds afNntetrctive
The carrier of daim1l, wherein ?he obj ect application
SCIVIEBnpri ses an interactive service. 4. The carrier of
Claim1, wherein the object application and the | oader
application are stored in a Java archive file on the

4. calhé eariecsfTlaisi howkersinhd etjectlabplicapioh Bhd 1@ 1b&et BFplication are
r appl.ication, 5. The carrier of Claiml, wherein

| qad _ T . o
storedg a jﬁ‘fae?é%hla‘bﬁlei e BRTieheqnIRIéingsa Behifess lilapoiptinglodhkloader
appliehtigh, Vi deo sequence.

5. The carrier of Claim 1, wherein the object application includes a control of playback

of a video sequence.

6. The carrier of Claim 1, further comprising:

an index table for associating the object application with a title or menu item.
7. The carrier of Claim 1, wherein the loader application is configured to control the
object application into the paused state and control a release by the application of resources

associated with the scanning device.

8. The carrier of Claim 6, wherein the resources includes a display of the player.
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6. The carrier of Caim1, further conprising: an

i ndex table for associating the object application
WOWRal/036383 t1 e or nmenu item 7. The carrier of EUHIB20G4/003222

wherein the | oader applicatiofyis configured to

control the object application into the paused state

9. an@heoatieodf Glalie |l caberelitht kR denPblicaiona8 cHfiguesPIeREol the
asso}(jr?at ed with the scanning device. 8. The carrier of

objeg} appHeasionpte acstast siafe and senf gegipiEationedittathaisygiemyo odceive user
ever{té?e player.10 9. The carrier of Claim1, wherein the
oader application is configured to control t he obj ect
application into a start state and control a
0. e%stratl Wi th t temto ceive user events.
10.

SFRTELF Y Clatm dy WEstaiTpiRe SHiFer BRHCT Sntes pas mpwedhiset

asso@ﬁfé'ﬁ% §&ﬁrd?9%ld§'3¥él@opﬂ a%ﬁfo/ﬁé é%'rc]lﬁérﬁzg to control a

pl ayback of an~audi o/ video seque 11. A system
conpri Si ng a scanni ng device storing a Java virtual

h| n% torage carrier including: at |east one
Java fne opipgg&g cation having a predefined lifecycle
nogl edaniigich itk Rbridk al JaAsvirtuhlnAghiRs;hods that when
i nvoked cause the Java object appllcatlon to be in one
ofaﬁ‘l‘?éa&e@lﬁl”fm negpdingpect i ve states: a paused state, an

| .
ZSL : ?’ ga?t[ 1East oft nfavg lsg%'h\éﬁho%g}%{/ﬁge g(geg'%gal{i Illtﬁa:gFle model

nacdimlmsmg'latl least ﬂﬁea:metrhbés" thatswhasiavéled catidedthé 08/a object application
anni .ng deyice, having a main nmethod and a lifecycle
Wﬂ@o‘nt"&e Pﬁ@e fﬂ%‘é‘?’?‘rgé?FPS?t“ier‘F@t%SaF prused state, ap petive state and an

scgﬁgﬁ‘r&tg@w ce and the | oader application is

configured to control the lifecycle of the object

appl i cat laade¢r apipbication cohfigired therunaypghé Hevtivintuat arEchimk svhile the

the.object applicati o Lnto the paused. or
carrigy S B E B AR G Prtat s BRI BeihpoAndA ey Cle linked to
the iRRFHINIT thScdrAdakRGthe scanning device and the loader application is configured to

11.

control the lifecycle of the object application;
wherein the loader application controls the object application into the paused

or inactive state when another Java object application on the carrier is invoked.



